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fENOwyN

sBwUF

cHUGRIwERwxUN ywUyHUHF RF wA NFFNAGRwU CwEG BO GgN VwGgNVwGRywU NzHywGRBA BO FyRNAGRFGF
wAz NAPRANNEF– uA GgN CwFG JN ENURNz wUVBFG NAGRENUL BA ygwUT wAz xUwyTxBwEzfi wAz
NKwVCUNF GgwG yBHUz xN zBAN xL gwAzfi GB yBAINL GgN TNL yBAyNCGF BO GgN FHxSNyG–
dBJ GgN wzINAG BO CBJNEOHUfi yBAINARNAG FBOGJwEN VwTNF RG RVCNEwGRIN GB ENyBAFRzNE
gBJ JN GNwyg VHUGRIwERwxUN ywUyHUHF– uA VL BCRARBAfi GgN PENwGNFG RVCwyG BO FBOGJwEN
RF RA GgN wENwF BO PEwCgRyF wAz yBVCHGwGRBA–
YBUBE PEwCgRyF VwTNF RG CBFFRxUN GB zRFCUwL yHEINFfi FHEOwyNFfi wAz FBURzF RA GJB

wAz GgENN zRVNAFRBAF RA w JwL GgwG RF xBGg VBEN NOONyGRIN wAz VBEN NAPwPRAP OBE GgN
FGHzNAG– jgRF RF NFCNyRwUUL RVCBEGwAG OBE GBzwL=F FGHzNAGFfi JgB gwIN ABG gwz VHyg
NKCNERNAyN JRGg FBURz PNBVNGEL– YBUBE ywA wUFB xN HFNz wF w OBHEGg zRVNAFRBA GB
gNUC UBywGN NKGENVN CBRAGFfi wAz GB zRFCUwL DHwAGRGRNF FHyg wF GNVCNEwGHENfi zNAFRGLfi
wAz ,HRz INUByRGL–
iBOGJwEN wUFB wUUBJF HF GB zNwU FNERBHFUL JRGg yBVCHGwGRBA– jEwzRGRBAwUUL GgNEN gwF

xNNA wA HAAwGHEwU zRIRFRBA BO wAwULFRF wAz yBVCHGwGRBA RAGB FNCwEwGN yBVCwEGVNAGF
BO VwGgNVwGRyF– jgN CwCNE]wAz]CNAyRU NKNEyRFNF BO GgN GLCRywU GgREz]FNVNFGNE ywUyHUHF
GNKG PRIN IwUHwxUN NKCNERNAyN RA VwARCHUwGRAP FLVxBUFfi xHG GgNL wEN BOGNA DHRGN
yBAGERINz– fEBxUNVF RAIBUIRAP wEy UNAPGgfi FHEOwyNfi wAz IBUHVN GgwG ywA xN zBAN
xL gwAz wEN GBB URVRGNz RA wCCURywGRBA wAz PRIN GgN HAOBEGHAwGN RVCENFFRBA GgwG
VwGgNVwGRyRwAF wEN RAGNENFGNz BAUL RA yUNINE FBUHGRBAF BO FCNyRwU CEBxUNVF wAz CENONE
GB UNwIN CEwyGRywU CEBxUNVF GB NAPRANNEF–
rBEGHAwGNULfi GBzwL=F FBOGJwEN wUUBJF HF GB xERzPN GgN PwC xNGJNNA wAwULFRF wAz

yBVCHGwGRBA– u +EVUL xNURNIN GgwG FGHzNAGF VHFG FNNfi wAz xN wxUN GB RVCUNVNAGfi FBVN

RK



K fENOwyN

BO GgN xwFRy AHVNERywU GNygARDHNF– jgNFN GNygARDHNF FgBHUz ABG xN gRzzNA RA w ’xUwyT
xBK$ GgwG RF HFNz xURAzUL– dHVNERywU VNGgBzF zNCNAz gNwIRUL BA URANwE wAz DHwzEwGRy
wCCEBKRVwGRBAfi JgRyg wEN yNAGEwU GB ywUyHUHF– qKCNERNAyN JRGg AHVNERywU yBVCHGw]
GRBAF ywA xN HFNz GB ENRAOBEyN GgN xwFRy yBAyNCGF BO ywUyHUHF– rHEGgNEVBENfi FGHzNAGF
“wAz GNwygNEF? FgBHUz xN VwzN wJwEN BO GgN URVRGwGRBAF BO AHVNERywU VNGgBzF wAz
UNwEA JgNA AHVNERywU ENFHUGF wEN ENURwxUN–
jgRF FHCCUNVNAG GB GgN GEwzRGRBAwU GgREz]FNVNFGNE ywUyHUHF yBHEFN CEBIRzNF wA

BCCBEGHARGL GB HFN GgN PEwCgRyF ywCwxRURGL wAz GgN yBVCHGwGRBAwU CBJNE BO w yBVCUNGN
FBOGJwEN CwyTwPN GB NAERyg wAz xEBwzNA GgN GNwygRAP BO GgN FHxSNyG–

iBOGvwEN

u gwIN ygBFNA GB HFN c�jb�X wF w FBOGJwEN CwyTwPN OBE FNINEwU ENwFBAF– rREFGfi OBE
VwAL BO GgN FGHzNAGF GwTRAP GgREz]FNVNFGNE ywUyHUHFfi GgRF JRUU xN GgNRE +EFG NKCBFHEN
GB yBVCHGNE JBET– jgN NwFL FLAGwK BO c�jb�X VwTNF RG CBFFRxUN OBE GgNV GB PNG
yBVOBEGwxUN JRGg GgN yBVCHGNE DHRyTUL– iNyBAzfi c�jb�X PEwCgRyF wEN NKyNUUNAG
wAz NwFL GB HFN– jgREzfi RG RF NwFL GB CEBPEwV RA c�jb�Xfi VwTRAP RG CBFFRxUN GB
zB AHVNERywU ywUyHUwGRBAF HFRAP FRVCUN UBBCF– eAN wUFB gwF w FLVxBURy ywCwxRURGL
RA c�jb�Xfi JgRyg HFNF w CwEG BO cwCUN– rRAwUULfi c�jb�X RF xNyBVRAP GgN VBFG
CBCHUwE FBOGJwEN CwyTwPN RA NAPRANNERAP– qAPRANNERAP FGHzNAGF JRUU FNN c�jb�X
RA GgNRE BGgNE yBHEFNF– kFRAP GgN FwVN FBOGJwEN CwyTwPN RA w VwGgNVwGRyF yBHEFN
wUUBJF OBE GgN CBFFRxRURGL BO SBRAG CEBSNyGF–
u gwIN wFFHVNz GgwG GgN FGHzNAG gwF wyyNFF GB c�jb�X 4–/ BE gRPgNEfi xNywHFN u

RAGEBzHyN RAURAN OHAyGRBAF wAz HFN FBVN FLVxBURy VwARCHUwGRBAF– tBJNINEfi BAN ywA
JERGN wA V+UN RAFGNwz BO wA RAURAN OHAyGRBAfi wAz GgN HFN BO FLVxBURy VwARCHUwGRBAF
RF ABG yNAGEwU GB GgN GgEHFG BO GgN GNKG– jgHFfi GgRF GNKG ywA xN HFNz FwGRFOwyGBERUL JRGg
c�jb�X 3–K wF JNUU–
uA GgRF c�jb�X yBVCwARBAfi u gwIN zNINUBCNz yBVCHGNE]BERNAGNz VwGNERwU GgwG

yBVCUNVNAGF GgN HFHwU GBCRyF RA VHUGRIwERwxUN ywUyHUHF– u zB ABG wFFHVN GgwG GgN
FGHzNAG TABJF URANwE wUPNxEw– lNyGBEF wAz VwGERyNF wEN RAGEBzHyNz RA GgN +EFG ygwCGNE
wF wEEwLF BO AHVxNEFfi NABHPg GB HAzNEFGwAz GgN c�jb�X yBVVwAzF– cwGERK VHUGR]
CURywGRBA RF ABG ANNzNz NKyNCG OBE FBVN VwGNERwU RA YgwCGNEF 5fi 6fi wAz !–
cHyg VBEN VwGNERwU RF CENFNAGNz GgwA ywA xN HFNz RA BAN FNVNFGNE– jgN RAFGEHyGBE

RF OENN GB FNUNyG GgN GBCRyF VBFG ENUNIwAG GB GgN yBHEFN– jgN VwRA RzNwF BO GgN
FGwAzwEz GBCRyF wEN PRINA JRGgBHG VHyg zNGwRU– jgN NVCgwFRF RF BA NKwVCUNF BO
GgN HFN BO c�jb�X GB zRFCUwL PEwCgF wAz GB zB AHVNERywU ywUyHUwGRBAF– cwAL
BO GgN NKwVCUNF wAz NKNEyRFNF wEN zEwJA OEBV wCCURywGRBAF wENwF FHyg wF xRBUBPLfi



fENOwyN KR

NyBABVRyFfi NAPRANNERAPfi wAz CgLFRyF– jgN wENwF wEN URFGNz RA GgN OBUUBJRAP iHVVwEL
BO YBAGNAGF JRGg GgN FNyGRBA RA JgRyg GgNL wCCNwE–
jgN c�jb�X NKwVCUNF BOGNA yBAGwRA FgBEG xRGF BO yBzN GgwG GgN FGHzNAG ywA

VBzROL GB zB GgN NKNEyRFNF– uA wzzRGRBAfi u gwIN JERGGNA w AHVxNE BO c�jb�X
V+UNF GB RVCUNVNAG FBVN BO GgN PEwCgRywU zRFCUwLF GgwG u ONNU JBHUz xN GBB GRVN
yBAFHVRAP OBE GgN xNPRAARAP FGHzNAG GB CEBPEwV– jgNL wEN wIwRUwxUN BA VL mNx
CwPN wG

vvv^lwsg^tlz^Nzt.:SNy

wAz wG GgN CHxURFgNE=F mNx FRGNfi

vvv^gwqyXtqs]wY^yXl.lwsgNlwshyr^gslk

uA FBVN ywFNFfi FGHzNAGF ywA JERGN UwEPNE yBzNF HFRAP GgNFN V+UNF– rBE NKwVCUNfi GgNEN
wEN V+UNF GgwG wGGwyg wEEBJF RA GJB wAz GgENN zRVNAFRBAF– jgNFN V+UNF ywA xN HFNz
RA GgN zRFyHFFRBA BO GwAPNAG INyGBEF GB yHEINF wAz FHEOwyNF–
jgNEN RF wUFB w yBUUNyGRBA BO V+UNF GgwG ywA FNEIN wF RAFGEHyGBE zNVBF BE GgwG ywA

xN HFNz xL GgN FGHzNAG– jgNFN V+UNF wEN zRFyHFFNz RA GgN wCCNAzRK–

iHVVwEL BO oBAGNAGF

� xERNO RAGEBzHyGRBA GB c�jb�X RF PRINA RA YgwCGNEF 0 wAz 1– jgN VwGNERwU
CENFNAGNz GgNEN RF wzNDHwGN GB PNG FGwEGNz– sEwCgRAP BO yHEINF wAz FHEOwyNF RA GJB
wAz GgENN zRVNAFRBAF RF RAGEBzHyNz wF ANyNFFwEL RA UwGNE ygwCGNEF–
YgwCGNE 2 RF w JwEVHC ygwCGNE zNwURAP JRGg URANF wAz CUwANF– iBVN BO GgN UBAPNE

NKNEyRFNF ENDHREN GgN FGHzNAG GB yBAFGEHyG PEwCgRywUUL FGEHyGHENF yBAFRFGRAP BO URANF
wAz CUwANF–
jgNEN wEN w AHVxNE BO FNyGRBAF GgwG CENFNAG AHVNERywU wUPBERGgVF OBE FBUIRAP

CEBxUNVF– uA YgwCGNE 3fi RA yBVCHGRAP GgN wEy UNAPGg BO w yHEINfi GgN AHVNERywU
RAGNPEwGBE BO c�jb�X RF HFNz– XHG RA wzzRGRBAfi FGHzNAGF JERGN GgNRE BJA yBzN
GB RVCUNVNAG GgN CBULPBAwU URAN wCCEBKRVwGRBA– jgRF RF ANNzNz GB yBVCHGN GgN
wEy UNAPGg BO yHEINF PRINA wF w GwxUN BO yBBEzRAwGNFfi CNEgwCF wF GgN ENFHUG BO w
yBVCHGwGRBA– dHVNERywU zROONENAGRwGRBA RF RAGEBzHyNz wAz HFNz– �GGNAGRBA RF wUFB
CwRz GB GgN DHNFGRBA BO NFGRVwGRAP GgN NEEBE RA GgNFN wCCEBKRVwGRBAF–
uA YgwCGNE 4fi CwEGRwU zNERIwGRINFfi zRENyGRBAwU zNERIwGRINFfi UNINU yHEINFfi wAz GwAPNAG

CUwANF wEN RUUHFGEwGNz PEwCgRywUUL– iBVN AHVNERywU NFGRVwGNF BO GgN NEEBE RA GgN
GwAPNAG CUwAN wCCEBKRVwGRBA wEN VwzN RA GgN NKNEyRFNF–



KRR fENOwyN

sEwCgRywU GBBUF OBE zRFCUwLRAP UNINU FNGF BO OHAyGRBAF BO GgENN IwERwxUNF wAz OBE
zRFCUwLRAP CwEwVNGERy FHEOwyNF wEN zNINUBCNz RA YgwCGNE 5–
YgwCGNE 6 RF zNIBGNz GB VNGgBzF BO FBUIRAP FLFGNVF BO NDHwGRBAF FLVxBURywUUL

wAz AHVNERywUUL– � GJB]zRVNAFRBAwU dNJGBA=F VNGgBz RF CENFNAGNz– �A RAGNEwyGRIN
INEFRBA BO dNJGBA=F VNGgBz RA GJB zRVNAFRBAF RF RAyUHzNz RA GgN FNG BO RAFGEHyGBE
zNVBF RA GgN wCCNAzRK–
YgwCGNE ! gwF V+UNF GgwG CNEVRG w FGHzNAG GB NKCUBEN RAGNEwyGRINUL GgN UNINU yHEINF

BO w OHAyGRBA BO GJB IwERwxUNF wAz GgNENxL UNwEA GB zRFGRAPHRFg PNBVNGERywUUL xNGJNNA
UBywU NKGENVN CBRAGF wAz FwzzUN CBRAGFfi wF JNUU BGgNE xNgwIRBE– jgRF ygwCGNE wUFB gwF
wA RAGNEwyGRIN V+UN GgwG ywA xN HFNz GB FGHzL CEBxUNVF BO yBAFGEwRANz VwKRVw wAz
VRARVw– dNJGBA=F VNGgBz RF HFNz GB FBUIN FLFGNVF BO NDHwGRBAF GgwG zNGNEVRAN GgN
yERGRywU CBRAGF BO w OHAyGRBA–
uA YgwCGNE 8fi BA VHUGRCUN RAGNPEwUFfi GJB] wAz GgENN]zRVNAFRBAwU INEFRBAF BO iRVC]

FBA=F EHUN wEN RVCUNVNAGNz wAz HFNz GB yBVCHGN RAGNPEwUF GgwG ywAABG xN zBAN
FLVxBURywUUL xHG GgwG wEN yBVVBACUwyN RA wCCURywGRBAF– jgRF PRINF GgN FGHzNAG w
yBAINARNAG GBBU GB GwTN wJwL OEBV GgN yBHEFN– jgN OBEVHUw OBE ygwAPN BO IwERwxUN
RA VHUGRCUN RAGNPEwUF RF RUUHFGEwGNz PEwCgRywUUL–
uA YgwCGNE 0/fi JgNEN FHEOwyN wENw RF zRFyHFFNzfi AHVNERywU VNGgBzF wEN HFNz GB

NFGRVwGN GgN HFHwU RAGNPEwUF OBE GgN FHEOwyN wENw– tBJNINEfi RA wzzRGRBAfi GgN DHNF]
GRBA BO FHEOwyN wENw RF wUFB wzzENFFNz HFRAP GERwAPHUwE CwGyg wCCEBKRVwGRBAFfi wF RF
zBAN RA yBVCHGNE PEwCgRyF– jgRF wCCEBwyg RF GgNA HFNz GB +Az FHEOwyNF BO VRARVwU
FHEOwyN wENwfi JgRyg UNwzF AwGHEwUUL GB GgN CEBxUNV BO VRARVRMRAP w OHAyGRBA BO VwAL
IwERwxUNF–
rRAwUULfi YgwCGNE 00 GENwGF yHEUfi zRINEPNAyNfi wAz GgN GgNBENVF BO sENNAfi swHFFfi wAz

iGBTNF– tNEN V+UNF u gwIN JERGGNA CNEVRG GgN FGHzNAG GB NKCUBEN RAGNEwyGRINUL GgN yREyH]
UwGRBA BO w INyGBE +NUz RA GJB zRVNAFRBAFfi GgNENxL RUUHVRAwGRAP GgN ABGRBA BO yHEU– iRVR]
UwEULfi ,HK RAGNPEwUF wEN HFNz GB PRIN VBEN RAGHRGRIN yBAGNAG GB GgN zRINEPNAyN–
YgwCGNE 01 zNwUF JRGg CEBxUNVF OEBV NUNyGEBFGwGRyF wAz ,HRz ,BJ– jgN FNyGRBAF

BA ,HRz ,BJ wEN OwREUL wzIwAyNz wAz JBHUz yNEGwRAUL xN BCGRBAwU VwGNERwU–
YgwCGNE 02 RF zNIBGNz GB ONwGHENF BO c�jb�X ABG yBINENz RA GgN xERNO RAGEBzHyGRBA

BO YgwCGNEF 0 wAz 1–

qaNEyRFNF

�G GgN NAz BO Nwyg BO YgwCGNEF 2-01 RF w yBUUNyGRBA BO NKNEyRFNF GgwG HFN c�jb�X
GB RUUHVRAwGN xwFRy yBAyNCGF BO VHUGRIwERwxUN ywUyHUHF wAz GB FBUIN wCCURywGRBA CEBx]
UNVF–
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�CCURywGRBA wENwF wEN GENwGNz RA GgN NKNEyRFNF wF OBUUBJF9

qAPRANNERAP9 2–3fi 2–6fi 2–00fi 2–01fi 2–02fi 3–00fi 3–01fi 5–!fi 5–04fi 5–06fi 6–!fi !–5fi 8–5fi 0/–4fi
0/–5fi 0/–6
qyBABVRyF9 !–04
fgLFRyF9 3–4fi 3–0/fi 4–8fi 5–2fi 5–3fi !–0/fi !–03fi 8–02fi 0/–!
XRBUBPL9 4–0/fi !–05
�ARVwU FyRNAyN9 8–03

cwAL BO GgN NKNEyRFNF wEN DHRGN FgBEG wAz ywA xN zBAN RA w ONJ URANF BA GgN
yBVVwAz URAN– dNINEGgNUNFFfi GgN PEwCgF zB ANNz FBVN RAGNECENGwGRBA– qKNEyRFNF
VwETNz JRGg � ENDHREN FNINEwU FGNCF wAz HFHwUUL w FgBEG V+UN– bBAPNE CEBxUNVFfi
VwETNz JRGg ��fi ywA FNEIN wF yBVCHGwGRBAwU CEBSNyGF–
XNywHFN u xNURNIN GgN FGHzNAG FgBHUz xNyBVN yBVOBEGwxUN JRGg c�jb�X wF w

GBBU GB xN HFNz NwFRUL wAz OENDHNAGULfi RA VL BJA yUwFFNF u HFHwUUL wFFRPA FNINEwU
FgBEGNE NKNEyRFNF NINEL JNNT wAz w UBAPNE CEBxUNV NINEL GJB BE GgENN JNNTF–
uO CBFFRxUNfi BAN BE GJB yUwFFNF zHERAP GgN +EFG JNNT FgBHUz xN yBAzHyGNz RA w

yBVCHGNE Uwx JgNEN FGHzNAGF ywA EHA GgEBHPg GgN VwGNERwU BO GgN +EFG GJB ygwCGNEF
HAzNE GgN PHRzwAyN BO GgN RAFGEHyGBE–

�zIwAyNz cwGUwx

cwAL xBBTF gwIN xNNA JERGGNA wxBHG c�jb�X RA wzzRGRBA GB GgN VwAHwUF CENCwENz
xL cwGgJBETF “CHxURFgNEF BO c�jb�X?– jgNL yBVN RA IwERBHF FgwCNF wAz OBEVFfi
OEBV NUNVNAGwEL RAGEBzHyGRBAF GB wzIwAyNz GENwGRFNF BA c�jb�X PEwCgRyFfi JgRyg
RF w JgBUN FHxSNyG RA RGFNUO– tNEN wEN GJB VBEN wzIwAyNz GNKGF–

c�jb�X sHRzN xL ZNFVBAz v– wAz dRygBUwF v– tRPgwVfi iu�c “iByRNGL OBE uAzHF]
GERwU wAz �CCURNz cwGgNVwGRyF?fi 1///–
uAGEBzHyGRBA GB iyRNAGR’y YBVCHGRAPfi � cwGERK,lNyGBE �CCEBwyQ HFRAP c�jb�Xfi 1Az
Nz–fi YgwEUNF r– lwA bBwAfi fENAGRyN twUUfi 0888–

mNx CwPN

�zzRGRBAwU NKNEyRFNF wAz CEBPEwVF wF GgNL wEN zNINUBCNz JRUU xN CBFGNz BA GgN
wHGgBE=F mNx CwPN9 vvv^lwsg^tlz^Nzt.:SNy– hNwzNEF wEN NAyBHEwPNz GB FNAz
yBVVNAGF wAz FHPPNFGRBAF GB GgN wHGgBE wG SNy)lwsg^tlz^Nzt–
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�yTABvUNzPNVNAGF

u JRFg GB GgwAT VL yBUUNwPHNF wG GgN kARINEFRGL BO cwELUwAz OBE GgNRE VwAL FHPPNF]
GRBAF wAz gNUCOHU yBVVNAGF zHERAP GgN CENCwEwGRBA BO GgN VwAHFyERCG– uA CwEGRy]
HUwEfi u gwIN gwz VwAL FGRVHUwGRAP yBAINEFwGRBAF JRGg vBgA eFxBEA BA GgN FHxSNyG
BO GgN yBVCHGNE RA VwGgNVwGRyF yBHEFNF– jgN ENIRNJNEF BO NwEURNE INEFRBAF BO GgN
GNKG VwzN VwAL FHPPNFGRBAF GgwG RVCEBINz GgN +AwU CEBzHyG– aNIRA sBEVwUUL wAz
�AzENL hHTgRA VwzN IwUHwxUN yBAGERxHGRBAF xL JBETRAP GgEBHPg VwAL BO GgN NKNE]
yRFNF– rRAwUULfi u JRFg GB GgwAT GgN VwAL FGHzNAGF JgB HFNz GgNFN VwGNERwUF wAz VwzN
IwUHwxUN FHPPNFGRBAF–



bRFG BO V+UNF

mN URFG gNEN GgN CENCwENz V+UNFfi wyyBEzRAP GB GgN ygwCGNE RA JgRyg GgNL wEN RAGEB]
zHyNz– jgNFN +UNF wEN wIwRUwxUN BA VL mNx CwPN wG

vvv^lwsg^tlz^Nzt.:SNy

ogwCGNE 2

wqqXv^l wqqXv2̂ l Ykw�N^l

ogwCGNE 3

eqN�Ns^l

ogwCGNE 4

arkhyN^l LrkhyN^l lrkhyN^l Zrtqe^l

ogwCGNE 5

hlYk^l

ogwCGNE 6

�NvsX�1̂ l

ogwCGNE !

eh�zyqhs^l kwPqw�PN^l

KI
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ogwCGNE 8

qhNlw��^l rhlY1^l rhlY2^l sqe^l

ogwCGNE 0.

srtqe^l PzXlN^l

ogwCGNE 00

kh�s^l ekta1^l ytqk^l

ogwCGNE 01

ekXv0^l ekXv1^l

�CCNAzRa

eh�zqXXs^l lh�rtqe^l ekta2^l yhqy^l sYkw�N^l swqNw^l
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XwFRy c�jb�X9 jgN YBVVwAz bRAN

uA GgRF ygwCGNEfi JN zRFyHFF BCNEwGRBAF GgwG ywA xN CNEOBEVNz OEBV GgN yBVVwAz
URAN– uA YgwCGNE 1fi JN zRFyHFF V+UNF wAz CEBPEwVF–

0-0 rREFG FGNCF

mgNA LBH RAIBTN c�jb�X GB xNPRA w FNFFRBAfi LBH FNN GgN CEBVCG

’’

mgNA JN PRIN RAFGEHyGRBAF OBE wA BCNEwGRBAfi BE ENDHNFG RAOBEVwGRBAfi OBUUBJRAP GgRF
CEBVCGfi JN FwL GgwG JN wEN JBETRAP BA GgN yBVVwAz kRAN–
mN ywA zB FRVCUN wERGgVNGRy BCNEwGRBAF BA GgN yBVVwAz URANfi FHyg wF .1�2!41"

3 \ 6/<01fi
’’ >1[2^4-1 ]3)6?_01
wAF <
]0^034!

mN ywA wUFB zB GgRF ywUyHUwGRBA xL wFFRPARAP IwERwxUN AwVNF GB GgN DHwAGRGRNF9
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wAF <
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1 XwFRy c�jb�X9 jgN YBVVwAz bRAN

uO JN zB ABG JRFg GB FNN GgN RAGNEVNzRwGN ENFHUGFfi JN ywA FHCCENFF GgN AHVNERywU
BHGCHG xL CHGGRAP w FNVRyBUBA wG GgN NAz BO GgN URAN– jgNA GgN FNDHNAyN BO yBVVwAzF
wAz BHGCHG UBBTF URTN GgRF9

’’ a < 1[2^4-1W
’’ L < 3)6W
’’ M < >a]L?_01W
’’ M
M <

]0^034!

c�jb�X zBNF AHVNERywU ywUyHUwGRBAF RA zBHxUN CENyRFRBAfi JgRyg RF 04 zRPRGF–
dBEVwUUL BAUL +IN zRPRGF wEN zRFCUwLNz– uO JN JwAG GB FNN wUU 04 zRPRGFfi JN HFN GgN
yBVVwAz OBEVwG UBAP9

’’ OBEVwG UBAP
’’ M
M <
]0^034!2222222222

jB ENGHEA GB GgN FgBEG OBEVwGfi NAGNE OBEVwG FQBEG–

qEEBE VNFFwPNF

uO JN NAGNE wA NKCENFFRBA RAyBEENyGULfi c�jb�X JRUU ENGHEA wA NEEBE VNFFwPNfi JgRyg
FBVNGRVNF UBywGNF GgN NEEBE– rBE NKwVCUNfi RA GgN OBUUBJRAPfi JN UNOG BHG GgN ) RA
2)a9

’’ a < 3W
’’ 2a
((( 2

:
cRFFRAP BCNEwGBE\ yBVVw\ BE FNVRyBUBA^

�ABGgNE NKwVCUN–

’’ 1)>a[L
((( 1)>a[L

:
� yUBFRAP ERPQG CwENAGQNFRF RF VRFFRAP^
YQNyT OBE w VRFFRAP 8?8 BE w VRFFRAP BCNEwGBE^



0–1 lNyGBEF wAz VwGERyNF 2

cwTRAP yBEENyGRBAF

jB VwTN yBEENyGRBAFfi JN ywAfi BO yBHEFNfi ENGLCN GgN NKCENFFRBA– XHG RO GgN NKCENFFRBA
RF UNAPGgLfi JN VwL VwTN VBEN VRFGwTNF xL GLCRAP w FNyBAz GRVN– kAOBEGHAwGNUL
JN ywAABG VBIN GgN yHEFBE GB GgN URAN JN JRFg GB ENCwRE– uAFGNwz JN ywA CENFF GgN
HC]wEEBJ TNL HAGRU JN ENwyg GgN zNFRENz URAN wAz GgNA GgN UNOG] wAz ERPgG]wEEBJF HAGRU
JN ENwyg GgN BOONAzRAP ygwEwyGNEF– jLCN RA GgN yBEENyGRBA wAz NAGNE ENGHEA–

qaRGRAP

jB UNwIN c�jb�X NAGNE DHRG–
uO c�jb�X PNGF gHAP HC RA ywUyHUwGRBA BE RF GwTRAP w UBAP GRVNfi wAz LBH JwAG

GB FGBC GgN ywUyHUwGRBAfi JRGgBHG NKRGRAP c�jb�Xfi NAGNE YGEU[Y–

tqbf 7 7

tNUC JRGg VBFG BCNEwGRBAF RF wIwRUwxUN JRGg w TNLFGEBTNfi GgwATF GB GgN BAURAN gNUC
CEBIRzNz xL c�jb�X– jB PNG RAOBEVwGRBA BA w CwEGRyHUwE yBVVwAz BE BCNEwGRBAfi
FRVCUL NAGNE QNUC yBVVwAz AwVN– rBE NKwVCUNfi GB PNG RAOBEVwGRBA BA gBJ GB HFN
GgN CUBGGRAP yBVVwAzFfi NAGNE QNUC CUBG–

0-1 lNyGBEF wAz VwGERyNF

lNyGBEF wAz VwGERyNF wEN GgN xwFRy NUNVNAGF BO GgN c�jb�X NAIREBAVNAG– uA GgRF
GNKG JN FgwUU xN HFRAP GgN JBEz INyGBE RA GJBfi ENUwGNz JwLF–
uA YgwCGNE 2fi JN FgwUU FCNwT BO INyGBEF wF zRENyGNz URAN FNPVNAGF RA GJB] wAz

GgENN]zRVNAFRBAwU FCwyNfi HFNz GB ENCENFNAG CgLFRywU wAz PNBVNGERy DHwAGRGRNF FHyg
wF OBEyN wAz INUByRGL–
uA GgRF ygwCGNEfi JN FgwUU HFN INyGBE GB VNwA wA BEzNENz URFG BO AHVxNEFfi JERGGNA

NRGgNE gBERMBAGwUUL BE INEGRywUUL– rBE NKwVCUNfi

H p *1w 0!2w
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mN FwL GgwG H RF w EBJ INyGBE wAz GgwG I RF w yBUHVA INyGBE–



3 XwFRy c�jb�X9 jgN YBVVwAz bRAN

� VwGERK RF w ENyGwAPHUwE wEEwL BO AHVxNEF– rBE NKwVCUNfi

� p

1

4

0 1 2 8
3 4 5!0 "1

/<1 0<2 3 "0

2

4 !

jgN zRVNAFRBAF BO w VwGERK wEN GgN AHVxNE BO EBJF wAz GgN AHVxNE BO yBUHVAFfi
JRGg GgN AHVxNE BO EBJF HFHwUUL PRINA +EFG– jgN VwGERK � gNEN RF w 2ð 3 VwGERK–
jgN EBJ INyGBE H RF w 0ð 5 VwGERKfi wAz GgN yBUHVA INyGBE I RF w 3ð 0 VwGERK– �
FRAPUN AHVxNEfi FHyg wF 4!1fi RF w FywkwE wAz ywA xN yBAFRzNENz w 0ð 0 VwGERK– jgN
NAGERNF RA w VwGERK BOGNA wEN JERGGNA wRw S fi JRGg R xNRAP GgN EBJ RAzNK wAz S xNRAP
GgN yBUHVA RAzNK– rBE NKwVCUNfi RA BHE VwGERK �fi w1w0 p 3 wAz w2w1 p 0<2–
jgN GEwAFCBFN BO wA V ð A ENwU VwGERK � RF GgN A ð V VwGERK GgwG ENFHUGF OEBV

RAGNEygwAPRAP GgN EBJF wAz yBUHVAF BO �– jgN GEwAFCBFN VwGERK RF zNABGNz �j – jgN
GEwAFCBFN BO BHE VwGERK � RF
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lwERBHF BCNEwGRBAF ywA xN CNEOBEVNz BA INyGBEF wAz VwGERyNF wAz JN FgwUU RUUHF]
GEwGN GgNV RA GgN yBAGNKG BO c�jb�X–

rBEVRAP INyGBEF wAz VwGERyNF

cwGERyNF ywA xN NAGNENz xL GLCRAP RA GgN NUNVNAGF BAN wG w GRVN– jB NAGNE GgN VwGERK

� p
�
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w

JN GLCN
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� <
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dBGRyN GgwG JN HFN w FNVRyBUBA GB FNCwEwGN GgN EBJF– hNVNVxNEfi GB FHCCENFF GgN
BHGCHGfi CHG w FNVRyBUBA wOGNE GgN zN+ARAP FGwGNVNAG– jgRF ywA xN NFCNyRwUUL RVCBEGwAG
RO GgN VwGERK BE INyGBE gwF GgBHFwAzF BO NUNVNAGF–



0–1 lNyGBEF wAz VwGERyNF 4

jgN GEwAFCBFN BO w ENwU VwGERK RF OBEVNz xL GgN yBVVwAz �=– uO GgN EBJ INyGBE
a RF zN+ANz xL

’’ a < *0 4 3 ! 0/,

GgNA a RF GHEANz RAGB w yBUHVA INyGBE JRGg GgN yBVVwAz a=– uO GgN VwGERK BE INyGBE
gwF yBVCUNK NUNVNAGFfi GgN yBVVwAz �= CEBzHyNF GgN tNEVRGRwA GEwAFCBFNfi JgRyg
RF GgN GEwAFCBFN JRGg GgN yBVCUNK yBASHPwGN BO GgN NUNVNAGF– rBE NKwVCUNfi
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jB PNG w GEwAFCBFN JRGgBHG GwTRAP GgN yBVCUNK yBASHPwGNFfi HFN �^=– dBGN GgwG JN
CHG w zBG xNOBEN GgN wCBFGEBCgN–
jB zNGNEVRAN GgN zRVNAFRBAF BO w INyGBE BE VwGERKfi HFN GgN yBVVwAz FRMNfi wF

OBUUBJF9
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mN ywA IRNJ w CwEGRyHUwE NUNVNAG RA w INyGBE BE VwGERK xL FCNyROLRAP RGF UBywGRBA9
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5 XwFRy c�jb�X9 jgN YBVVwAz bRAN

eOGNA JN VHFG zNwU JRGg INyGBEF BE VwGERyNF GgwG wEN GBB UwEPN GB NAGNE BAN NUNVNAG
wG w GRVN– uO GgNEN RF FBVN OBEVHUw BE FBVN ENPHUwE CwGGNEA GB GgN NUNVNAGFfi JN VwL
xN wxUN GB HFN FCNyRwU yBVVwAzF– rBE NKwVCUNfi FHCCBFN JN JwAG GB NAGNE w INyGBE
a yBAFRFGRAP BO CBRAGF ./w !0w !1w !2w !3w ! ! ! w 4!8w 5/– mN ywA HFN GgN yBVVwAz

’’ a < /9^095 W

jgRF EBJ INyGBE gwF 50 NUNVNAGF– �ABGgNE JwL GB yENwGN GgN FwVN INyGBE RF GB HFN
GgN yBVVwAz URAFCwyN “JgRyg FGwAzF OBE ’URANwE FCwyRAP$?9

’’ a < URAFCwyN>/\5\50?W

jgRF RF HFNOHU JgNA JN JwAG GB zRIRzN wA RAGNEIwU RAGB w AHVxNE BO FHxRAGNEIwUF
BO GgN FwVN UNAPGg– rBE NKwVCUNfi GQNGw < URAFCwyN>/\ 1)CR\ 30? zRIRzNF GgN
RAGNEIwU */w 1/fl RAGB 3/ NDHwU FHxRAGNEIwUFfi yENwGRAP w INyGBE BO 30 NUNVNAGF–
jB yENwGN w INyGBE BO MNEBF BE BO BANF BO GgN FwVN zRVNAFRBAF wF w PRINA INyGBE

K fi GgNEN wEN yBVVwAzF

’’ L < BANF>FRMN>a??W
’’ M < MNEBF>FRMN>a??W

jgN FwVN JBETF OBE VwGERyNF

’’ p < MNEBF>FRMN>�??W
’’ o < BANF>FRMN>�??
o <

0 0 0
0 0 0

mN ywA wUFB FCNyROL w VwGERK BO MNEBF BE BANF xL PRIRAP GgN zRVNAFRBAF9

’’ p < MNEBF>1\2?

jgN Að A RzNAGRGL VwGERK RF CEBzHyNz JRGg GgN yBVVwAz NLN>A?– jgNEN wEN FCNyRwU
yBVVwAzF OBE NAGNERAP FCwEFN VwGERyNF BE zRwPBAwU VwGERyNF– rBE VBEN RAOBEVwGRBAfi
NAGNE QNUC FCwEFN BE QNUC zRwP–

0-2 �EEwL BCNEwGRBAF

�ERGgVNGRy BO VwGERyNF

jgNEN RF wA BxIRBHFfi AwGHEwU JwL GB wzz wAz FHxGEwyG VwGERyNF9



0–2 �EEwL BCNEwGRBAF 6

’’ X < *1 / ]0W 0 1 6,W
’’ � [ X
wAF <

2 1 1
4 6 02

kFHwUULfi JN ywA wzz GBPNGgNE BAUL VwGERyNF gwIRAP GgN FwVN zRVNAFRBA– jgNEN RF
wA NKyNCGRBA RA c�jb�Xfi gBJNINEfi GgwG RF INEL HFNOHU– iHCCBFN JN JwAG GB wzz GgN
FwVN AHVxNE y GB Nwyg NUNVNAG BO w VwGERK �– jgRF ywA xN zBAN JRGg GgN yBVVwAz
� [ y)BANF>FRMN>�??fi BE VBEN FRVCULfi � � y– uA CwEGRyHUwEfi RO a RF w INyGBEfi JN
ywA wzz w FywUwE G GB Nwyg yBVCBANAG BO a JRGg GgN yBVVwAz a[G–
mN ywA wUJwLF VHUGRCUL w VwGERK xL w FywUwE BE zRIRzN xL w ABAMNEB FywUwE–

’’ 1 ) �
wAF <

1 3 5
! 0/ 01

’’ �_1
wAF <

/^4/// 0^//// 0^4///
1^//// 1^4/// 2^////

�EEwL BCNEwGRBAF

�ERGgVNGRy BCNEwGRBAF ywA wUFB xN CNEOBEVNz BA VwGERyNFfi NAGEL xL NAGEL– jgNFN wEN
ywUUNz wEEwL BCNEwGRBAF– �EEwL VHUGRCURywGRBA RF wA NKwVCUN– uO � wAz n wEN GJB
VwGERyNF BO GgN FwVN FRMN JRGg NUNVNAGF wRw S wAz xRw S fi GgNA GgN yBVVwAz

’’ Y < �^)X

CEBzHyNF wABGgNE VwGERK o BO GgN FwVN FRMN JRGg NUNVNAGF yRw S p wRw S xRw S – rBE
NKwVCUNfi HFRAP GgN FwVN 1ð 2 VwGERyNF � wAz n JN zN+ANz NwEURNEfi JN gwIN

’’ Y < �^)X
Y <

1 / ]2
3 0/ 31

jB EwRFN w FywUwE GB w CBJNEfi FwLfi 1fi JN HFN GgN yBVVwAz 4-1– uO JN JwAG GgN
BCNEwGRBA GB xN wCCURNz GB Nwyg NUNVNAG BO w VwGERKfi JN HFN ^-1– rBE NKwVCUNfi RO
JN JwAG GB CEBzHyN w ANJ VwGERK JgBFN NUNVNAGF wEN GgN FDHwEN BO GgN NUNVNAGF BO
GgN VwGERK � JN NAGNE



! XwFRy c�jb�X9 jgN YBVVwAz bRAN

’’ �^-1
wAF <

0 3 "
05 14 25

jgNEN RF wUFB w TRAz BO wEEwL zRIRFRBA OBE GJB VwGERyNF BO GgN FwVN FRMN GgwG zRIRzNF
GgN GJB VwGERyNF NUNVNAG xL NUNVNAG9

’’ Z < *0 2 4W ]1 3 ]0,
’’ �^_Z
wAF <

0^//// /^5556 /^5///
]1^//// 0^14// ]5^////

0-3 cwGERa VHUGRCURywGRBA wAz URANwE FLFGNVF

�ABGgNE TRAz BO VHUGRCURywGRBA xNGJNNA VwGERyNF RF VBGRIwGNz xL GgN yBAFRzNEwGRBA
BO URANwE FLFGNVF BO NDHwGRBAF– bNG � xN GgN 1ð 2 VwGERK

� p
�

w0w0 w0w1 w0w2
w1w0 w1w1 w1w2

3

wAz

a p

1

4

K0
K1
K2

2

4 w

w 2ð 0 yBUHVA INyGBE– mN zN+AN GgN CEBzHyG �a GB xN w 1ð 0 yBUHVA INyGBE JRGg
yBVCBANAGF

�

w0w0K0 � w0w1K1 � w0w2K2
w1w0K0 � w1w1K1 � w1w2K2

3

!

mRGg GgRF zN+ARGRBA BO VHUGRCURywGRBA BO w VwGERK xL w INyGBEfi JN ywA JERGN GgN URANwE
FLFGNV BO GJB NDHwGRBAF RA GgN GgENN HATABJAF K0w K1w K2fi

w0w0K0 � w0w1K1 � w0w2K2 p x0

w1w0K0 � w1w1K1 � w1w2K2 p x1w

wF FRVCUL
�a p xw

JgNEN x RF GgN 1ð 0 yBUHVA INyGBE
�

x0
x1

3

!



0–3 cwGERK VHUGRCURywGRBA wAz URANwE FLFGNVF 8

cBEN PNANEwUULfi RO � p *wRw S fl RF wA VðA VwGERK wAz a p *K0w K1w ! ! ! w KAfl RF wA Að0
yBUHVA INyGBEfi JN zN+AN �a GB xN GgN V ð 0 yBUHVA INyGBE JRGg R Gg yBVCBANAG

A
A

Sp0
wRw S KS !

uA GgRF JwLfi GgN FLFGNV BO V URANwE NDHwGRBAF RA A HATABJAF KS fi

A
A

Sp0
wRw S KS p xR w R p 0w ! ! ! wV

ywA xN JERGGNA yBVCwyGUL wF

�a p x! “0–0?

dBJ UNG � xN wA V ð A VwGERK wAz n xN wA A ð C VwGERK– mN UwxNU GgN yBUHVAF
BO n wF nS p *xRw S flw S p 0w ! ! ! w C– mN zN+AN

�n p ow “0–1?

JgNEN o RF GgN Vð C VwGERK JgBFN yBUHVAF wEN GgN Vð0 yBUHVA INyGBEF oS p �nS fi
S p 0w ! ! ! w C– uA GNEVF BO GgN NAGERNFfi

yRw S p
A
A

Tp0
wRwTxTw S !

jgRF VwGERK VHUGRCURywGRBA �n RF BAUL zN+ANz OBE wA V ð A VwGERK � wAz wA A ð C

VwGERK n– jgN yBUHVA zRVNAFRBA BO � VHFG NDHwU GgN EBJ zRVNAFRBA BO n–
uA c�jb�X JN ywA VHUGRCUL VwGERyNF RA GgRF OwFgRBA JRGg GgN ) FLVxBU– uG RF INEL

RVCBEGwAG GB ABGRyN GgwG GgRF TRAz BO VwGERK BCNEwGRBA HFNF GgN FLVxBU )fi JRGgBHG GgN
zBG RA OEBAG– hNVNVxNEfi JN HFN GgN FLVxBU ^) OBE wEEwL VHUGRCURywGRBA– mN wFFHVN
JN gwIN VwGERyNF BO GgN yBEENyG zRVNAFRBAF9

’’ � < *0 1W 2 2W 3 4,W
’’ X < *]0 2W 4 0,W
’’ Y < �)XW
’’ Y
< " 4
01 01
10 06



0/ XwFRy c�jb�X9 jgN YBVVwAz bRAN

uO � RF w FDHwEN VwGERKfi AðAfi � ywA xN VHUGRCURNz GRVNF RGFNUO wAL AHVxNE BO GRVNF–
mN HFN GgN ABGwGRBA �T GB zNABGN GgN CEBzHyG BO T OwyGBEF �� ! ! !�– jgN c�jb�X
yBVVwAz OBE EwRFRAP w VwGERK GB w CBJNE RF �-T– dBGRyN GgwG GgN yBVVwAz zBNF ABG
gwIN GgN zBG RA OEBAG– �^-T VNwAF GgN wEEwL BCNEwGRBA GgwG EwRFNF Nwyg NUNVNAG BO �
GB GgN TGg CBJNE–
sRINA wA A ð A VwGERK � wAz wA A yBUHVA INyGBE xfi GgN URANwE FLFGNV �a p x

ywA xN FBUINz RA FNINEwU JwLF– jgN FRVCUNFG JwL RF GB HFN GgN yBVVwAz �+x9

’’ � < *0 1 2W 3 4 5W 5 6 ",W
’’ x < * 0 / 0,=W
’’ a < �+xW
a <

]/^////
]1^////
0^5556

jgN yBVVwAz �+x HFNF GgN VNGgBz BO swHFFRwA NURVRAwGRBA JRGg CwEGRwU CRIBGRAP
GB FBUIN URANwE FLFGNVF–

0-4 c�jb�n OHAyGRBAF

c�jb�X xwFRywUUL gwF GJB TRAzF BO OHAyGRBAFfi AHVNERywU OHAyGRBAF wAz FLVxBURy
NKCENFFRBAF BO OHAyGRBAF– � AHVNERywk OHAyGRBA RF ENwUUL w FgBEG CEBPEwV GgwG BCNEwGNF
BA AHVxNEF GB CEBzHyN AHVxNEF– � FLVxBkRy NKCENFFRBA BO w OHAyGRBA BCNEwGNF BA
FLVxBURy IwERwxUNF GB CEBzHyN FLVxBURy ENFHUGF– jgNFN FLVxBURy NKCENFFRBAF ywA xN
VwARCHUwGNz JRGg BCNEwGRBAF FHyg wF zROONENAGRwGRBA wAz RAGNPEwGRBA– mN FgwUU zRFyHFF
FLVxBURy NKCENFFRBAF BO OHAyGRBAF RA GgN ANKG FNyGRBA–
c�jb�X gwF GgN HFHwU xHRUG]RA AHVNERywU OHAyGRBAFfi FHyg wF FRA Kw yBF Kw GwA K fi

NKC Kw UBP Kw wAz
C
K – jgNFN OHAyGRBAF ywA GwTN VwGERyNF wF wEPHVNAGFfi RA JgRyg ywFN

GgN OHAyGRBA RF wCCURNz GB Nwyg NUNVNAG BO GgN VwGERK– mN FwL GgwG FHyg w OHAyGRBA
RF wEEwL,FVwEG– rBE NKwVCUNfi GgN yBFRAN OHAyGRBA ywA xN wCCURNz GB w VwGERK9

’’ j < *1 2 CRW ! CR_1 0,W
’’ yBF>j?
wAF <

]/^3050 ]/^""// ]0^////
]/^0344 /^//// /^43/2

’’ FDEG>�?
wAF <

0^//// 0^3031 0^6210
1^//// 1^1250 1^33"4



0–4 c�jb�X OHAyGRBAF 00

uA wzzRGRBAfi VwAL BGgNE FCNyRwURMNz OHAyGRBAF wEN wIwRUwxUN– jgNFN RAyUHzN GgN NEEBE
OHAyGRBAfi ywUUNz JRGg GgN yBVVwAz NEO>a?fi wAz XNFFNU OHAyGRBAF BO wUU BEzNEF–
jgNEN wEN wUFB OHAyGRBAF BO URANwE wUPNxEw GgwG +Az RAOBEVwGRBA wxBHG VwGERyNFfi FHyg
wF NRP>�?fi JgRyg +AzF GgN NRPNAIwUHNF BO w VwGERK �–
dNINEGgNUNFFfi JN JRUU BOGNA ANNz GB xHRUz BHE BJA AHVNERywU OHAyGRBAF BO BANfi

GJBfi BE GgENN IwERwxUNF– uA GgRF FNyGRBA JN FgwUU yBAFRzNE BAUL OHAyGRBAF BO BAN
IwERwxUN– rHAyGRBAF BO FNINEwU IwERwxUNF JRUU xN zRFyHFFNz RA w UwGNE ygwCGNE–
fERBE GB INEFRBA 4–/ BO c�jb�Xfi AHVNERywU OHAyGRBAF yBHUz xN yBAFGEHyGNz BAUL

RA FNCwEwGN +UNF ywUUNz V’kNF– jgRF JwL BO yBAFGEHyGRAP OHAyGRBAF JRUU xN yBINENz RA
YgwCGNE 1–
dBJ JRGg INEFRBAF 4–/ wAz gRPgNEfi GgNEN RF wA NwFL JwL BO yBAFGEHyGRAP w AHVNERywU

OHAyGRBA BA GgN yBVVwAz URAN– jgRF TRAz BO AHVNERywU OHAyGRBA RF ywUUNz wA RAkRAN
OHAyGRBA– tNEN RF w FRVCUN NKwVCUN9

’’ O < RAURAN>=a-2 [a ]0=?

jB NIwUHwGN O .K/ p K2 � K " 0 wG K p 1fi NAGNE O>1?– uO JN JRFg GgN OHAyGRBA GB xN
wEEwL]FVwEGfi JN VHFG JERGN

’’ O < RAURAN>=a^-2 [a ]0=?

tNEN JN gwIN HFNz RAFGEHyGRBA ^- OBE GgN wEEwL BCNEwGRBA– rHAyGRBAF yENwGNz GgRF
JwL ywA wyyNCG INyGBEF wAz VwGERyNF wF wEPHVNAGF– jgN OHAyGRBA JRUU xN wCCURNz GB
Nwyg NUNVNAG BO GgN INyGBE BE VwGERK– rBE NKwVCUNfi RO GgN VwGERK � RF PRINA xL

� <
0 1 2
3 4 5

GgNA

’’ X < O>�?

X < 0 " 1"
56 01" 110

mN FgwUU ANNz BHE AHVNERywU OHAyGRBAF GB xN wEEwL]FVwEG GB zB VwAL yBVCHGwGRBAF
wAz OBE GgN CHECBFNF BO PEwCgRAP–
eAN BO GgN VBFG yBVVBA VRFGwTNF BO xNPRAANEF RF GB OBEPNG GB VwTN GgNRE

AHVNERywU OHAyGRBAF wEEwL,FVwEG xL RAFNEGRAP GgN zBG xNOBEN GgN BCNEwGRBAF )fi
_fi wAz -–
kAOBEGHAwGNULfi JN ywAABG wzz BE VHUGRCUL RAURAN OHAyGRBAF GB CEBzHyN w ANJ OHAy]

GRBA– uO JN zN+AN GgN RAURAN OHAyGRBA P xL GgN yBVVwAz



01 XwFRy c�jb�X9 jgN YBVVwAz bRAN

’’ P < RAURAN>=yBF>a? [ a=?

JN ywAABG HFN GgN yBVVwAz

’’ Q < O[P

GB CEBzHyN GgN OHAyGRBA O � P– uAFGNwz JN VHFG zN+AN w ANJ RAURAN OHAyGRBA

’’ Q < RAURAN>=a^-2 [ 1)a ] 0 [ yBF>a?=?

0-5 iLVxBURy ywUyHUwGRBAF

kC GB GgRF CBRAGfi JN gwIN xNNA HFRAP c�jb�X BA LBHE yBVCHGNE wF w UwEPNfi
FBCgRFGRywGNz ywUyHUwGBE– rBE NKwVCUNfi RO JN NAGNE w VwGERK � BO AHVxNEFfi JN ywA +Az
RGF zNGNEVRAwAG wF w AHVxNE– mN gwIN wUFB yENwGNz AHVNERywU OHAyGRBAF– tBJNINEfi
c�jb�X wUFB gwF GgN ywCwxRURGL GB VwARCHUwGN NKCENFFRBAF FLVxBURywUUL– jgNEN wEN
GBBUF GB CNEOBEV wUPNxEwRy BCNEwGRBAFfi zROONENAGRwGN wAz RAGNPEwGN OHAyGRBAFfi FBUIN
FLFGNVF BO NDHwGRBAFfi wAz FBUIN BEzRAwEL zROONENAGRwU NDHwGRBAF– jgNFN GBBUF yBVN
OEBV GgN FBOGJwEN CEBPEwV cwCUN zNINUBCNz wG GgN kARINEFRGL BO mwGNEUBBfi YwAwzw–

oENwGRAP FLVxBURy NaCENFFRBAF

lwERwxUNF Kw Lw Mw ww xw yfi NGy– ywA xN zNyUwENz FLVxBURy IwERwxUNF JRGg GgN yBVVwAz

’’ FLVF a L M w x y

jgRF yBVVwAz RF w FgBEGyHG OBE GgN VBEN NUwxBEwGN yBVVwAz FLV>=a=\ =L=\ =M=\

=w=\ =x=\ =y=?fi BE NINA VBEN zNURxNEwGNULfi a < FLV>=a=?\

L < FLV>=L=?\ – – – – mN ywA GgNA zN+AN NKCENFFRBAF HFRAP GgNFN IwERwxUNFfi wAz
GgNFN NKCENFFRBAF ywA xN VwARCHUwGNz FLVxBURywUUL– rBE NKwVCUNfi w VwGERK � ywA
xN zN+ANz xL

’’ � < * w x 0W / 0 yW a / / ,
� <
*w\ x\ 0,
*/\ 0\ y,
*a\ /\ /,

iRAyN � RF w FLVxBURy NKCENFFRBAfi JN ywA ywUyHUwGN RGF zNGNEVRAwAG RA GNEVF BO GgN
IwERwxUNF ww xw yw K JRGg GgN HFHwU c�jb�X yBVVwAz9

’’ z < zNG>�?
z < a)>x)y]0?



0–5 iLVxBURy ywUyHUwGRBAF 02

rHAyGRBAF zN’ANz FLVxBURywUUL

� OHAyGRBA O .K/ ywA xN zN+ANz RA GNEVF BO w FLVxBURy NKCENFFRBA xL GgRF TRAz BO
yBVVwAz–

’’ O < w)a-1 [ x)a [y [ 1)yBF>a?

dBGRyN GgwG JN zB ABG HFN GgN wEEwL BCNEwGRBAF ^-\–)fi –. RA FLVxBURy NKCENFFRBAFfi
xNywHFN FLVxBURy NKCENFFRBAF wEN ABG wCCURNz zRENyGUL GB INyGBEF wAz VwGERyNF–
jgN FLVxBURy NKCENFFRBA OBE GgRF OHAyGRBA ywAABG xN NIwUHwGNz JRGg GgN FRVCUN

yBVVwAz O>1?– mN JRUU ANNz wABGgNE FNG BO yBVVwAzFfi JgRyg wEN NKCUwRANz w xRG
OHEGgNE BA–
dBJ JN ywA zROONENAGRwGN GgRF FLVxBURy NKCENFFRBA JRGg GgN yBVVwAz “wAz BHGCHG?

’’ zROO>O?
wAF < 1)w)a[x]1)FRA>a?

c�jb�X zROONENAGRwGNF JRGg ENFCNyG GB GgN IwERwxUN yUBFNFG GB K RA GgN wUCgwxNG– uO
JN JRFg GB zROONENAGRwGN O JRGg ENFCNyG GB GgN IwERwxUN wfi JN VHFG FCNyROL GgwG RA
GgN yBVVwAz9 zROO>O\w?– uO JN JRFg GB VwTN OHEGgNE BCNEwGRBAF BA GgN zNERIwGRINfi
JN ywA PRIN RG w AwVNfi JgRyg JRUU xN GgN AwVN OBE wABGgNE FLVxBURy NKCENFFRBA9

’’ OCERVN < zROO>O?
OCERVN < 1)w)a[x]1)FRA>a?

jgN FNyBAz zNERIwGRIN ywA xN yBVCHGNz xL zROONENAGRwGRAP GgN NKCENFFRBA OCERVN BE
xL HFRAP w IwERwGRBA BA GgN zROO BCNEwGRBAfi

’’ zROO>O\1?
’’ 1)w]1)yBF>a?

tRPgNE zNERIwGRINF wEN ywUyHUwGNz JRGg zROO>O\2?fi zROO>O\3?fi NGy–
mN ywA wUFB +Az GgN wAGRzNERIwGRIN BO OHAyGRBAF zN+ANz FLVxBURywUUL– rBE NKwVCUNfi

HFRAP GgN FwVN OHAyGRBA SHFG zN+ANzfi JN gwIN

’’ RAG>O?
wAF <
0_2)w)a-2 [ 0_1)x)a-1 [y)a [1)FRA>a?

jgRF BCNEwGRBA CEBIRzNF HF JRGg wA RAzN+ARGN RAGNPEwUfi GB JgRyg JN VwL wzz wAL
yBAFGwAG– jB yBVCHGN GgN zN+ARGN RAGNPEwUfi BINEfi FwLfi */w 2flfi JN HFN GgN yBVVwAz

’’ RAG>O\/\2?
wAF <
")w ["_1)x [y)y[1)FRA>2?



03 XwFRy c�jb�X9 jgN YBVVwAz bRAN

tNEN JN wFFHVNz GgwG JN JwAGNz GB RAGNPEwGN GgN NKCENFFRBA JRGg ENFCNyG GB GgN
IwERwxUN K – uO RAFGNwzfi JN JwAGNz GB yBAFRzNE w wF GgN IwERwxUN BO RAGNPEwGRBAfi JN
VHFG FCNyROL GgwGfi JRGg GgN yBVVwAz

RAG>O\w?
wAF <
0_1)w-1)a-1 [x)a)w [y)w[1)yBF>a?)w

cwAL BGgNE IwERwGRBAF wEN CBFFRxUN– jB FNN GgNVfi NAGNE QNUC FLV_RAG^V^

qIwUHwGRAP FLVxBURy NaCENFFRBAF

dNKGfi gBJ zB JN FCNyROL GgN IwUHNF BO GgN CwEwVNGNEF RA GgN NKCENFFRBAfi wAz gBJ
zB JN NIwUHwGN GgN FLVxBURywUUL zN+ANz OHAyGRBA wG w CBRAG( jgRF RF zBAN HFRAP
GgN FHxFGRGHGRBA yBVVwAzfi FHxF– jgN FLAGwK RF FHxF>O\BUz\ANv?fi JgNEN GgN BUz
IwUHNF BO GgN CwEwVNGNEF wAz IwERwxUNF wEN ENCUwyNz xL ANJ IwUHNF–
rBE NKwVCUNfi RO JN JRFg GB NIwUHwGN GgN OHAyGRBA O zN+ANz NwEURNE wG K p 1fi

UNwIRAP RA GgN CwEwVNGNEF ww xw yfi JN NAGNE

’’ FHxF>O\a\1?
wAF <
")w[2)x[y[1)yBF>2?

jgN ENFHUG RF FGRUU w FLVxBURy NKCENFFRBA– uO JN JRFg GB FCNyROL GgN IwUHNF BO GgN
CwEwVNGNEFfi FwLfi w p 1w x p "2w y p 8fi JN zB RG GgRF JwL9

’’ P < FHxF>O\ *w x y,\ *1 ]2 ",?
P <
1)a-1]2)a["[1)yBF>a?

dBJ JN gwIN w FLVxBURy NKCENFFRBA zNCNAzRAP BA GgN BAN IwERwxUN K – jB NIwU]
HwGN GgRF OHAyGRBA wG w CwEGRyHUwE CBRAGfi FwLfi K p "0!4fi JN ywA VwTN wABGgNE
FHxFGRGHGRBAfi FHxF>P\a\]0^4?fi JRGg GgN wAFJNE BO 0! [ 1)yBF>2_1?– jgN ENFHUG
RF FGRUU w FLVxBURy DHwAGRGL– uO JN JRFg GB yBAINEG RG GB w ,BwGRAP CBRAG AHVxNE
RA zBHxUN CENyRFRBAfi JN HFN zBHxUN>0! [ 1)yBF>2_1??fi BE RA BAN yBVVwAz wF
zBHxUN>FHxF>P\a\]0^4??– �PwRAfi VwAL IwERwGRBAF wEN CBFFRxUN– rBE OHEGgNE RAOBE]
VwGRBAfi NAGNE QNUC FLV_FHxF^V–
uA YgwCGNE 02fi JN zRFyHFF gBJ GB yBAINEG FLVxBURy NKCENFFRBAF GB RAURAN OHAyGRBAF–

jgRF RF RVCBEGwAG OBE PEwCgRAP OHAyGRBAF BO FNINEwU IwERwxUNF GgwG wERFN RA FLVxBURy
yBVCHGwGRBAF–
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iBUIRAP NDHwGRBAF FLVxBURywUUL

c�jb�X ywA wUFB FBUIN yNEGwRA NDHwGRBAF FLVxBURywUULfi RA GNEVF BO CwEwVNGNEF RA
GgN NDHwGRBA– rBE NKwVCUNfi GB FBUIN GgN NDHwGRBA wK1 � xK � y p / JN zN+AN GgN
FLVxBURy IwERwxUNF Kw ww xw y wAz GgN NKCENFFRBA O p wK1 � xK � y JRGg yBVVwAzF

’’ FLVF a w x y
’’ O < w)a-1[x)a[y
’’ FBUIN>O?
wAF <
* 0_1_w)>]x[>x-1]3)w)y?->0_1??,
* 0_1_w)>]x]>x-1]3)w)y?->0_1??,

eO yBHEFNfi GgNFN wEN GgN GJB FBUHGRBAF BO GgN DHwzEwGRy OBEVHUw– jgN yBVVwAz FBUIN
wFFHVNF LBH JwAG GB FBUIN GgN NDHwGRBA O .K/ p /–
rBE wABGgNE NKwVCUNfi yBAFRzNE GgN NDHwGRBA

UA.L/" UA.E " L/ p TG � Y!

jB FBUIN OBE L RA GNEVF BO Gw Ew Tfi wAz Y fi JN ywA HFN GgN FLVxBURy NKCENFFRBA OBE
O p UA.L/" UA.E" L/"TG"Y – jgN yBVVwAz FBUIN>O\L? GNUUF c�jb�X GB FBUIN
GgN NDHwGRBA

O .Gw Lw Ew TwY/ p /

OBE L RA GNEVF BO GgN BGgNE IwERwxUNF9

’’ FLVF G L E T Y
’’ O < UBP>L? ] UBP>E]L? ] T)G ] Y
’’ L < FBUIN>O\L?
L <
E_>0[NaC>T)G[Y??)NaC>T)G[Y?

mN ywA GgNA +Az GgwG IwUHN BO G FHyg GgwG L p 4fi RA GNEVF BO GgN BGgNE CwEwVNGNEF
Ew TwY fi JRGg GgN yBVVwAzF

’’ FBUIN>L]4\G?
wAF <
]>]UBP>4_>E]4??[Y?_T

mN FgwUU RAINFGRPwGN gBJ GB FBUIN FLFGNVF BO NDHwGRBAF RAIBUIRAP FNINEwU IwERwxUNF
RA UwGNE ygwCGNEF–
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0-6 jvB,zRVNAFRBAwU PEwCgF

sEwCgRAP AHVNERywU OHAyGRBAF

c�jb�X gwF wA NKyNUUNAG FNG BO PEwCgRy GBBUF– uA GgRF FNyGRBA JN JRUU GBHyg BA
BAUL FBVN BO GgN VBFG NUNVNAGwEL BANF– mN xNPRA JRGg GJB]zRVNAFRBAwU PEwCgF–
jgN xwFRy c�jb�X PEwCgRAP CEByNzHEN RA GJB zRVNAFRBAF RF GB GwTN w INyGBE BO
K yBBEzRAwGNFfi a p .K0w ! ! ! w Kd /fi wAz w INyGBE BO L yBBEzRAwGNFfi L p .L0w ! ! ! w Ld /fi
UBywGN GgN CBRAGF .KS w LS /fi wAz GgNA SBRA GgNV xL FGEwRPgG URANF– jgN yBVVwAz RF
CUBG>a\L?– jgN INyGBEF a p .0w 1w 2w 3w 4/ wAz L p ."0w 1w 2w 0w 4/ CUBGGNz GgRF JwL
CEBzHyN GgN CRyGHEN FgBJA RA rRPHEN 0–0–

’’ a < *0 1 2 3 4,W
’’ L < *]0 1 2 0 4,W
’’ CUBG>a\L?

mN PEwCg w AHVNERywU OHAyGRBA RA GgN FwVN JwL– rBE NKwVCUNfi GB PEwCg GgN
OHAyGRBA yBF K BA GgN RAGNEIwU *"/w /flfi JN +EFG yENwGN w INyGBE BO K yBBEzRAwGNF–
jgNA JN yENwGN w INyGBE BO L yBBEzRAwGNF GgwG wEN GgN IwUHNF BO yBF K wG GgNFN CBRAGF–
rRAwUULfi GgN CBRAGF wEN CUBGGNz wAz SBRANz xL FGEwRPgG URANF9

’’ a < URAFCwyN>]CR\ CR\ 40?
’’ L < yBF>a?W
’’ CUBG>a\L?

0 0,4 1 1,4 2 2,4 3 3,4 4
=0

/

0

1

2

3

4

a6wahF6

L
6w
a
hF

rRPHEN 0-0 fUBG a INEFHF L OBE GgN INyGBEF a p .0w 1w 2w 3w 4/ wAz L p ."0w 1w 2w 0w 4/–
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uO GgN OHAyGRBA O RF zN+ANz wF wA RAURAN OHAyGRBAfi JN ywA PEwCg RG JRGg GgN
yBVVwAz CUBG>a\O>a??– rBE NKwVCUNfi RO JN JwAG GB CUBG O .K/ p K2 � K " 0 BA
GgN RAGNEIwU *0w 4flfi JN HFN GgN yBVVwAzF

’’ O < RAURAN>=a^-2 [ a ]0=?
’’ a < URAFCwyN>/\4\ 0/0?W
’’ CUBG>a\ O>a??

jgN yBUBE BO w FRAPUN yHEIN RA c�jb�X 4–/ BE gRPgNE RFfi xL zNOwHUGfi xUHNfi xHG
BGgNE yBUBEF wEN CBFFRxUN– jgN zNFRENz yBUBE RF RAzRywGNz xL w GgREz wEPHVNAGfi JgRyg
RF w ygwEwyGNE FGERAP– rBE NKwVCUNfi ENz RF FNUNyGNz xL CUBG>a\L\=E=?– dBGN GgN
FRAPUN DHBGNF wEBHAz E– jgN yBUBE GwxUN RF

L LNUUBJ
V VwPNAGw
y yLwA
E ENz
P PENNA
x xUHN
J JgRGN
T xUwyT

!

rBE w yBVCUNGN URFGRAP BO GgN yBVxRAwGRBAF BO yBUBEF wAz FLVxBUFfi NAGNE QNUC CUBG–
jgNEN wEN GJB JwLF JN ywA CUBG FNINEwU yHEINF BA GgN FwVN PEwCg– hNVNVxNEfi w

yHEIN RF zNGNEVRANz xL w CwRE BO INyGBEF aw Lfi Nwyg JRGg GgN FwVN zRVNAFRBAF A ð 0
BE 0ð A– iHCCBFN GgNEN RF wABGgNE CwRE BO INyGBEFfi Mwvfi JRGg zRVNAFRBAF V ð 0 BE
0ðVfi JgNEN V VwL zROONE OEBV A– jgN +EFG JwL GB CUBG GgN GJB yHEINF BA GgN FwVN
PEwCg RF JRGg GgN yBVVwAz

’’ CUBG>a\L\M\v?

uA c�jb�X 3–1 GgN +EFG yHEIN JRUU xN RA LNUUBJfi GgN FNyBAz RA VwPNAGw– uA
c�jb�X 4–/ wAz gRPgNEfi GgN yBUBEF JRUU xN xUHN wAz PENNA–
jJB OHAyGRBAF O wAz P PRINA wF wEEwL]FVwEG RAURAN OHAyGRBAF ywA xN CUBGGNz BA

*"0w 3fl GBPNGgNE JRGg NKC.K/ xL GgN yBVVwAzF
’’ a < ]09^093W
’’ CUBG>a\O>a?\a\P>a?\a\NaC>a??

jgN GgENN yHEINF JRUU xN RA zROONENAG yBUBEF–
jgN FNyBAz JwL GB CUBG FNINEwU yHEINF BA GgN FwVN PEwCg HFNF GgN yBVVwAz

QBUz BA9
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’’ CUBG>a\L?
’’ QBUz BA
’’ CUBG>M\v?
’’ QBUz BOO

XBGg yHEINF JRUU ABJ xN GgN FwVN yBUBE– jgN GgENN OHAyGRBAF O .K/fi P.K/fi wAz NK wEN
CUBGGNz GBPNGgNE JRGg GgNFN yBVVwAzF9

’’ CUBG>a\O>a??
’’ QBUz BA
’’ CUBG>a\P>a??
’’ CUBG>a\NaC>a??
’’ QBUz BOO

jgN NMCUBG yBVVwAz

jgN yBVVwAz NMCUBG RF HFNz CERVwERUL GB PEwCg OHAyGRBAF GgwG wEN zN+ANz FLVxBU]
RywUUL– uO O RF zN+ANz xL w FLVxBURy NKCENFFRBA wAz JN JRFg GB PEwCg RG BA GgN
RAGNEIwU *0w 4flfi JN ywA zB RG JRGg GgN BAN yBVVwAzfi NMCUBG>O\ *0\4,?– rBE
NKwVCUNfi

’’ FLVF a
’’ O < yBF>a?-1)NaC>a?
’’ NMCUBG>O\ *0\4,?

jgRF ywA xN VBFG HFNOHU wOGNE w FLVxBURy ywUyHUwGRBA UNwzF GB w yBVCURywGNz NKCENF]
FRBA– kFRAP GgN OHAyGRBA O .K/ p .yBF K/1 NKC K fi RO JN JwAG GB DHRyTUL PEwCg GgN
FNyBAz zNERIwGRIN BO O fi JN yBHUz wzz GgN URANF

’’ P < zROO>O\1?
’’ NMCUBG>P\ *0\4,?

jgN NMCUBG yBVVwAz CRyTF RGF BJA CBRAGF OBE PEwCgRAPfi HFRAP VBEN JgNEN GgN
OHAyGRBA ygwAPNF EwCRzUL wAz ONJNE JgNEN RG ygwAPNF VBEN FUBJUL–
uA INEFRBAF 4–1 wAz gRPgNE BO c�jb�Xfi GgN NMCUBG ONwGHEN gwF xNNA NKGNAzNz

GB PEwCg yHEINF PRINA CwEwVNGERywUUL RA GJB BE GgENN zRVNAFRBAF “JRGg wARVwGRBA?–
uG gwF wUFB xNNA NKGNAzNz GB PEwCg OHAyGRBAF BO GJB IwERwxUNF– mN FgwUU FNN GgNFN
ANJ ONwGHENF wF Nwyg GBCRy RF yBAFRzNENz–

rHEGgNE PEwCgRAP ONwGHENF

bwxNUF wAz w GRGUN ywA xN wGGwygNz GB GgN PEwCg JRGg wzzRGRBAwU yBVVwAzFfi OBE
NKwVCUNfi
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’’ aUwxNU>= G\ GRVN wOGNE UROG BOO\
RA FNyBAzF =?

’’ LUwxNU>= Q\ QNRPQG wxBIN PEBHAz RA VNGNEF =?
’’ GRGUN>= INEGRywU yURVx BO EByTNG =?

jQN waRF yBVVwAz– mgNA JN HFN GgN yBVVwAz CUBG>a\L?fi c�jb�X wHGB]
VwGRywUUL CUBGF GgN yHEIN BA GgN ENyGwAPUN *KVRAw KVwKfl ð *LVRAw LVwKfl– uO JN JRFg
GB ygwAPN GgRF FywUNfi CNEgwCF GB NKCwAz w CBEGRBA BO GgN PEwCgfi wAz RAFGNwz CUBG BA
GgN ENyGwAPUN *ww xflð *yw zflfi JN OBUUBJ GgN CUBG yBVVwAz JRGg waRF>*w x y z,?–
oBH ywA ENGHEA GgN wKRF FywURAP GB GgN wHGBVwGRy “zNOwHUG? VBzN JRGg GgN yBVVwAz
waRF>=wHGB=? “wUGNEAwGN OBEV waRF wHGB?–
jQN MBBV yBVVwAz– jgRF RF wABGgNE JwL GB NAUwEPN w CBEGRBA BO GgN PEwCgfi HFRAP

GgN VBHFN– qAGNE GgN yBVVwAz MBBV BA– jgNA VBIN GgN CBRAGNE GB GgN ENPRBA BO
GgN PEwCg LBH JwAG GB xUBJ HC– YURyT JRGg GgN UNOG VBHFN xHGGBA– jgRF JRUU NAUwEPN
GgN CBEGRBA xL w OwyGBE BO 1– YURyTRAP wPwRA NAUwEPNF RG wPwRA xL w OwyGBE BO 1–
YURyTRAP JRGg GgN ERPgG VBHFN xHGGBA gwF GgN BCCBFRGN NOONyG– jgN yBVVwAz MBBV

BHG ENFGBENF GgN BERPRAwU +PHEN– MBBV BOO GHEAF BOO GgN MBBV ONwGHEN–

0-! cwAwPRAP GgN vBETFCwyN wAz PNGGRAP gNUC

dBJ GgwG LBH ywA FBUIN FBVN NDHwGRBAF wAz PEwCg FBVN OHAyGRBAFfi LBH JRUU +Az
GgN OBUUBJRAP HGRURGL yBVVwAzF INEL HFNOHU–

mBETFCwyN yBVVwAzF

jgNFN yBVVwAzF wUUBJ LBH GB +Az JgwG LBH gwIN RA LBHE JBETFCwyN wAz gBJ GB
yUNwE BHG HAANNzNz IwERwxUNF–

vQB URFGF IwERwxUNF yHEENAGUL RA GgN JBETFCwyN wAz GgNRE GLCN–
yUNwE yUNwEF GgN JBETFCwyNW wUU IwERwxUNF wEN ENVBINz–
yUNwE a L P ENVBINF BAUL GgN IwERwxUNF Kw L wAz GgN OHAyGRBA “NRGgNE RAURAN BE

FLVxBURy? P–
yUO yUNwEF GgN +PHEN JRAzBJ–
yUBFN yUBFNF GgN +PHEN JRAzBJ–

sNGGRAP RAOBEVwGRBA

hNVNVxNE RO LBH TABJ GgN AwVN BO GgN yBVVwAz BE ONwGHEN wAz JwAG RAOBEVwGRBA
wxBHG RGfi NAGNE QNUC yBVVwAz AwVN– uO w yBVVwAz ywUUF wA V+UNfi wAz LBH JwAG GB
FNN GgN yBzN BO GgwG V+UN zRFCUwLNz BA GgN FyENNAfi NAGNE GLCN yBVVwAz AwVN– rBE
NKwVCUNfi GgN c�jb�X ONwGHEN OMNEB +AzF GgN MNEBF BO w OHAyGRBA BO BAN IwERwxUN–
rBE RAOBEVwGRBA BA gBJ GB HFN RGfi JN NAGNE QNUC OMNEB– jB FNN GgN yBzNfi JN NAGNE
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GLCN OMNEB– jB +Az JgNEN RA GgN FGEHyGHEN BO zRENyGBERNF OMNEB ywA xN OBHAzfi JN
NAGNE vQRyQ OMNEB–
iBVN BO GgN gNUC +UNF wAz yBzNF wEN EwGgNE UBAPfi wAz GgNL PB xL BA GgN FyENNA

INEL DHRyTUL– jB FNN GgNV BAN FyENNA wG w GRVNfi NAGNE VBEN BA xNOBEN NAGNERAP wAL
BO GgN DHNEL yBVVwAzF– mgNA LBH wEN zBANfi NAGNE VBEN BOO–
�UU GgRF RAOBEVwGRBA RF INEL wyyNFFRxUN RO LBH TABJ GgN AwVN BO GgN yBVVwAz–

tBJNINEfi FHCCBFN LBH JwAG GB TABJ RO c�jb�X gwF w yBVVwAzfi BE FNINEwU
yBVVwAzFfi GgwG zNwU JRGg w yNEGwRA TRAz BO CEBxUNV– uA GgRF ywFN JN HFN GgN yBVVwAz
UBBTOBE– rBE NKwVCUNfi FHCCBFN JN JwAG GB TABJ RO c�jb�X gwF w OHAyGRBA GgwG
+AzF GgN UwEPNFG NUNVNAG BO w INyGBE BE VwGERK– mN JBHUz NAGNE UBBTOBE UwEPNFG–
jgN CEBONFFRBAwU INEFRBA LRNUzF GgN OBUUBJRAP URFGRAP9

’’ UBBTOBE UwEPNFG

hq�bc�n bwEPNFG CBFRGRIN OUBwGRAP CBRAG AHVxNE^
c�n bwEPNFG yBVCBANAG^
ddrcY rRAz UwEPNFG yBUHVA INyGBE RA VwGERa^

mgNA JN NAGNE QNUC Vwa JN +Az

’’ QNUC Vwa

c�n bwEPNFG yBVCBANAG^
rBE INyGBEF\ c�n>n? RF GQN UwEPNFG NUNVNAG RA n^ rBE
VwGERyNF\ c�n>n? RF w EBv INyGBE yBAGwRARAP GQN VwaRVHV
NUNVNAG OEBV NwyQ yBUHVA^ rBE d]Z wEEwLF\ c�n>n? BCNEwGNF
wUBAP GQN OREFG ABA]FRAPUNGBA zRVNAFRBA^

^
^
^

iNN wUFB cud\ cqZu�d\ cq�d\ iehj^
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XwFRy c�jb�X9 V+UNF

mN zRFyHFF gBJ GB yENwGN wAz NzRG +UNF RA c�jb�X– jgRF RF OBUUBJNz xL w zNFyERC]
GRBA BO OHAyGRBA V+UNF wAz FyERCG V+UNF– mN +ARFg GgN ygwCGNE JRGg RAFGEHyGRBAF BA
gBJ GB FwIN JBETfi CERAG BHG +PHENFfi wAz CENCwEN zByHVNAGF–

1-0 oENwGRAP wAz NzRGRAP ’UNF RA c�jb�n

mBETRAP RA c�jb�X OEBV GgN yBVVwAz URAN RF IREGHwUUL RAzNCNAzNAG BO GgN GLCN BO
VwygRAN LBH wEN HFRAP– jgN zROONENAG INEFRBAF BO c�jb�X OBE fYfi cwyfi wAz kARK
VwygRANF wEN wzwCGNz GB EHA GgN FwVN JwL BA Nwyg BO GgNFN CUwGOBEVF– tBJNINEfi
JgNA JN INAGHEN xNLBAz GgN yBVVwAz URANfi GgNEN wEN zROONENAyNF– mN FgwUU ANNz GB
yENwGN wAz NzRG +UNFfi ywUUNz V’kNFfi GB

0– YENwGN wAz FwIN VBEN yBVCURywGNz OHAyGRBAF

1– mERGN wAz ENyBEz UBAPNE FNDHNAyNF BO yBVVwAzF

foF wAz cwyF

eA fYF wAz cwyFfi c�jb�X CEBIRzNF RGF BJA NzRGBE– uA GgN HCCNE UNOG yBEANE BO
GgN yBVVwAz JRAzBJfi yURyT BA GgN JBEz ’rRUN–$ jgRF BCNAF GgN ’rRUN$ VNAH– jB
JERGN w ANJ V+UNfi yURyT BA GgN URAN ’dNJ–$ jgRF JRUU xERAP HC wABGgNE JRAzBJfi GgN
c�jb�X qzRGBE.ZNxHPPNE– �OGNE JERGRAP LBHE +UNfi HFHwUUL w FNDHNAyN BO c�jb�X
yBVVwAzFfi BCNA GgN ’rRUN$ VNAH BO GgN qzRGBE.ZNxHPPNE JRAzBJ– jgNA LBH ywA
AwVN LBHE +UN wAz FwIN RG JRGg GgN ’iwIN wF$ yBVVwAz– kFHwUULfi GgRF JRUU FwIN LBHE
+UN RA GgN yHEENAG JBETRAP zRENyGBEL wAz c�jb�X JRUU xN wxUN GB +Az RG JgNA LBH

10
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ywUU OBE RG OEBV GgN yBVVwAz URAN– tBJNINEfi RO LBH wEN JBETRAP BA w FgwENz FLFGNVfi
GgNEN VwL xN zROONENAG wEEwAPNVNAGF wAz LBH VHFG ygNyT JRGg GgN FLFGNV VwAwPNE–
�OGNE LBH gwIN FwINz LBHE +UNfi zB ABG yUBFN GgN qzRGBE.ZNxHPPNE JRAzBJ– �UU

GBB BOGNAfi GgNEN RF wA NEEBE RA GgN FNDHNAyN BO yBVVwAzF wAz LBH VHFG ENGHEA GB GgN
+UN GB ygwAPN RG– mRGg GgN +UN FGRUU RA GgN qzRGBE.ZNxHPPNE JRAzBJfi LBH ywA VwTN
ygwAPNF– tBJNINEfi GgNFN ygwAPNF JRUU ABG xN ENyBEzNz HAGRU LBH wPwRA PB GB GgN
’rRUN$ VNAH BO GgN qzRGBE.ZNxHPPNE JRAzBJ wAz yURyT BA ’iwIN–$

kARa VwygRANF

fERBE GB INEFRBA 4–1fi kARK INEFRBAF BO c�jb�X zRz ABG CEBIRzN GgNRE BJA NzRGBE–
uA GgRF ywFN LBH VHFG HFN LBHE ygBRyN BO kARK NzRGBEfi FHyg wF IRfi NVwyFfi BE CRyBfi
RA w FNCwEwGN JRAzBJ RAGB GgN FwVN JBETRAP zRENyGBEL– uG RF CBFFRxUN GB JBET OEBV
GgN c�jb�X yBVVwAz JRAzBJ xL NAGNERAP GgN yBVVwAz 7IR *ORUN AwVN,– uA
GgRF ywFNfi c�jb�X GHEAF BINE yBAGEBU GB GgN UBywU FLFGNV HAGRU LBH gwIN +ARFgNz
NzRGRAP GgN +UN–
mRGg INEFRBAF 4–1 wAz gRPgNE BO c�jb�X GgN yBVVwAz NzRG xERAPF HC GgN

qzRGBE.ZNxHPPNE JRAzBJfi wAz LBH ywA HFN RG wF RO LBH JNEN JBETRAP BA w fY–
dBJ LBH VwL xN RVCwGRNAGUL wFTRAPfi JgwG TRAz BO +UNF JRUU JN xN JERGRAP(

1-1 c’UNF

c+UNF wEN w INEL yBAINARNAGfi ,NKRxUN JwL BO yBUUNyGRAP FNDHNAyNF BO yBVVwAzF
GgwG VwL xN UNAPGgL BE GNzRBHF GB GLCN BINE wAz BINE wPwRA– c+UNF VwL xN FwINz GB
xN HFNz wG wABGgNE GRVN– jgNEN wEN GJB TRAzF BO V+UNF9 OHAyGRBA V+UNF wAz FyERCG
V+UNF– jgN AwVNF BO V+UNF wUJwLF gwIN GgN NKGNAFRBA ^V–

rHAyGRBA V’UNF

rHAyGRBA V+UNF wEN HFNz VBFGUL GB JERGN AHVNERywU OHAyGRBAF JgBFN NKCENFFRBA RF
UBAP BE yBVCURywGNz wAz GgwG JN JwAG GB FwIN OBE OHGHEN HFN–
iHCCBFN JN ANNz GB yBVCHGN GgN IwUHNF BO GgN OHAyGRBA

O .K/ p K NKC." FRA K/<.0� K1/!

mN ywA yENwGN w OHAyGRBA V+UNfi ywUUNz O^Vfi FB GgwG GB NIwUHwGN O wG K p 1fi JN ANNz
BAUL NAGNE O>1? BA GgN yBVVwAz URAN– jgN V+UN RF w +UN GgwG FgBHUz xN CUwyNz RA
GgN FwVN zRENyGBEL JgNEN LBH wEN HFRAP c�jb�X– tNEN RF JgwG GgN V+UN UBBTF
URTN– rHAyGRBA V+UNF wUJwLF xNPRA JRGg w OHAyGRBA FGwGNVNAG–

OHAyGRBA L < O>a?
L < a)NaC>]FRA>a??_>0[a-1?W



1–1 c+UNF 12

mERGGNA GgRF JwLfi GgN OHAyGRBA ywA GwTN BAUL FywUwEF OBE K – tBJNINEfi RO JN JERGN RG
HFRAP GgN FLVxBUF OBE GgN wEEwL BCNEwGRBAFfi URTN GgRFfi

OHAyGRBA L < O>a?
L < a^)NaC>]FRA>a??^_>0[a^-1?W

GgN OHAyGRBA RF ABJ wEEwL]FVwEG wAz ywA xN HFNz BA INyGBEF wAz VwGERyNF– dBGRyNfi RA
GgN zNABVRAwGBE JN wEN wzzRAP GgN FywUwE 0 GB GgN INyGBE a^-1 GB CEBzHyN wABGgNE
INyGBEfi JgRyg GgNA zRIRzNF RA wEEwL OwFgRBA GgN OwyGBE a^)NaC>]FRA>a??–
rHAyGRBAF GgwG wEN zN+ANz CRNyNJRFN VwL wUFB xN yBAFGEHyGNz RA wA wEEwL]FVwEG

OwFgRBA– YBAFRzNE GgN NKwVCUN

O .K/ p

7

i

#

K K < /

K1 / � K < 1
3 K 2 1

!

jgN xHRUzRAP xUByTF OBE GgRF TRAz BO OHAyGRBA wEN GgN yQwEwyGNERFGRy OHAyGRBAF OBE
RAGNEIwUF BO GgN OBEV ."0w w/ wAz .ww0/– rBE NKwVCUNfi GgN ygwEwyGNERFGRy OHAyGRBA
OBE ."0w w/ RF y.K/ p 0 OBE K < w wAz y.K/ p / OBE K 2 w– mN HFN GgN c�jb�X
UBPRywU NKCENFFRBA >a % w?– mgNA wCCURNz GB w FywUwE K fi GgRF OHAyGRBA ENGHEAF w 0
RO GgN RANDHwURGL RF GEHN wAz w / RO RG RF OwUFN– mgNA wCCURNz GB wA A INyGBE a p
.K0w ! ! ! w KA/fi GgN UBPRywU OHAyGRBA >a % w? ENGHEAF wA A INyGBE BO /=F wAz 0=Ffi JRGg w
0 JgNANINE GgN RANDHwURGL RF GEHN wAz w / JgNANINE RG RF OwUFN– jgN UBPRywU OHAyGRBAF
>a ’w? wAz >a %<w? JBET RA GgN FwVN JwL– �A V+UN OBE GgN ygwEwyGNERFGRy OHAyGRBA
BO GgN RAGNEIwU ."0w 2/ JBHUz xN

OHAyGRBA L < y>a?
L < >a % 2?W

YgNyT GgwG y.K/ p 0 OBE K < 2 wAz y.K/ p / OBE K 2 2– dBJ JN VwTN wA V+UN OBE
O GgwG RF wEEwL]FVwEG wF OBUUBJF9

OHAyGRBA L < O>a?
L0 < a^)>a % /?W
L1 < a^-1^)> >a % 1? ] >a % /? ?W
L2 < 3)>0 ] >a % 1??W
L < L0 [ L1 [ L2W

rRAwUULfi JN ABGN GgwG GgN IwERwxUNF HFNz RA GgN V+UN GB zN+AN GgN OHAyGRBA wEN
’zHVVL$ IwERwxUNF– mN ywA HFN wAL IwERwxUN AwVNF GB ywUU GgN OHAyGRBA– rBE NKwVCUNfi
OBE GgN OHAyGRBA O zN+ANz gNENfi JN ywA HFN GgN FGwGNVNAGF
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F < ]19^093W
E < O>F?W

jgN +EFG yBVVwAz zN+ANF GgN INyGBE F JRGg 50 yBVCBANAGFfi wAz GgN FNyBAz
yBVVwAz yBVCHGNF wABGgNE INyGBE E JRGg ER p O .FR/ OBE R p 0w ! ! ! w 50–

iHVVwEL BO OHAyGRBA yBAFGEHyGRBA

mN gwIN ABJ FNNA GgENN JwLF GB yENwGN OHAyGRBAF JRGg c�jb�X–
dHVNERywk OHAyGRBAF wEN yBAFGEHyGNz HFRAP RAURAN OHAyGRBAF “iNyGRBA 0–4? wAz OHAy]

GRBA V+UNF “GgRF FNyGRBA?–
iLVxBkRy NKCENFFRBAF OBE OHAyGRBA wEN yBAFGEHyGNzfi wAz VwARCHUwGNzfi HFRAP GgN

FLVxBURy BCNEwGRBAF zNFyERxNz RA iNyGRBA 0–5–

sEwCgRAP

jgN yBVVwAz CUBG JBETF JRGg AHVNERywU OHAyGRBAF zN+ANz RA V+UNF NKwyGUL GgN
FwVN JwL RG JBETF JRGg RAURAN OHAyGRBAFfi N–P–fi CUBG>a\O>a?? PEwCgF GgN OHAyGRBA
PRINA xL GgN V+UN O^V–
tBJNINEfi GgN yBVVwAz NMCUBG HFNF w FURPgGUL zROONENAG ywUU– hNVNVxNEfi OBE w

OHAyGRBA PRINA wF wA RAURAN OHAyGRBAfi BE zN+ANz FLVxBURywUULfi GgN ywUU RF
NMCUBG>O\0\2?– mgNA GgN OHAyGRBA RF PRINA RA wA V+UN O^Vfi GgN ywUU RF
NMCUBG>=O=\ 0\2?– dBGN GgN FRAPUN DHBGNF– mN FgwUU FNN GgRF zROONENAyN BOGNA–
NMCUBG RF wA NKwVCUN BO w OHAyGRBA V+UN GgwG ywA BCNEwGN BA BGgNE OHAyGRBAF–

jgNFN OHAyGRBA V+UNF gwIN GgN AwVN BO w OHAyGRBA wF wA wEPHVNAG RA GgN ywUU– mgNA
GgN OHAyGRBA RF PRINA wF wA RAURAN OHAyGRBAfi GgN AwVN BO GgN OHAyGRBA RF O BE Pfi NGy–
mgNA GgN OHAyGRBA RF PRINA RA wA V+UNfi GgN AwVN BO GgN OHAyGRBA RF =O= BE =P=fi NGy–
mN PRIN GJB VBEN NKwVCUNF BO GgRF GLCN BO OHAyGRBA V+UN RA iNyGRBA 1–2–

1-2 rHAyGRBA OHAyGRBAF

c�jb�X gwF w AHVxNE BO EBHGRANF GgwG BCNEwGN BA OHAyGRBAFfi ywUUNz OHAyGRBA OHAy,
GRBAF– jgNFN wEN OHAyGRBA V+UNF GgwG PNANEwUUL gwIN OHAyGRBA AwVNF wF JNUU wF
IwERwxUNF wF wEPHVNAGF– mN PRIN BAUL w yBHCUN BO NKwVCUNF GgwG JN FgwUU HFN UwGNE–
jgN EBBG +AzNE OMNEB +AzF AHVNERywU NFGRVwGNF BO GgN EBBGF BO wA NDHwGRBA

O .K/ p /– rREFG JN zN+AN O RA wA V+UN BE wF wA RAURAN OHAyGRBA– uO O RF yBAGRAHBHF
wAz ygwAPNF FRPA RA GgN RAGNEIwU *K/w K0flfi GgNA GgNEN VHFG xN w EBBG KŁ BO O .K/ p /
RA GgRF RAGNEIwU– mgNA O RF zN+ANz wF wA RAURAN OHAyGRBAfi JN ywA PNG w AHVNERywU
NFGRVwGN BO GgN EBBG JRGg GgN ywUU EBBG < OMNEB>O\ *a/\ a0,?– uO O RF zN+ANz RA
wA V+UNfi GgN ywUU RF EBBG < OMNEB>=O=\ *a/\ a0,?– dBGN GgwG RA GgN UwGGNE ywFNfi
JN HFN FRAPUN DHBGNF wEBHAz O–
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qawVCUN 1-0

jgN OHAyGRBA O .K/ p FRA K" K<1 ygwAPNF FRPA RA GgN RAGNEIwU *0w 2fl– jB +Az GgN EBBG
BO O .K/ p / RA GgRF RAGNEIwU JN HFN GgN OBUUBJRAP yBVVwAzF9

’’ O < RAURAN>=FRA>a? ] a_1=?
’’ EBBG < OMNEB>O\ *0\2,?

EBBG < 0^!"44

jgNEN wEN VwAL BCGRBAF GgwG ywA xN HFNz JRGg OMNEB– jgN OHAyGRBA OHAyGRBA OMNEB
RF zRFyHFFNz OHEGgNE RA YgwCGNE 6– iNN wUFB GgN BAURAN gNUC–
� FNyBAz RVCBEGwAG EBHGRAN GgwG JN FgwUU HFN RF w AHVNERywU RAGNPEwGBE– uO O .K/

RF PRINA BA GgN RAGNEIwU *ww xflfi GgN ywUU DHwz!>O\w\x? VwTNF w AHVNERywU NFGRVwGN

BO
h x

w
O .K/zK – �PwRAfi JgNA O RF zN+ANz RA wA V+UNfi JN VHFG HFN FRAPUN DHBGNF RA

GgN ywUU– mN FgwUU zRFyHFF GgRF AHVNERywU RAGNPEwGBE VBEN RA YgwCGNE 8– uAOBEVwGRBA
RF wIwRUwxUN BAURAN JRGg QNUC DHwz!–

1-3 iyERCG V’UNF

iyERCG V+UNF wEN HFNz GB yBUUNyG w FNDHNAyN BO yBVVwAzF GgwG yBAFGRGHGN w CEBPEwV–
mgNA JN NAGNE GgN AwVN BO GgN FyERCG V+UN BA GgN yBVVwAz URANfi GgN CEBPEwV JRUU
xN NKNyHGNz– tNEN wEN GJB NKwVCUNF–

qawVCUN 1-1

iHCCBFN GgwG JN JRFg GB CUBG GgN OHAyGRBAF OA.K/ p KA NKC."AK/ BA GgN RAGNEIwU
*/w 1/fl OBE A p 0w ! ! ! w 0/ BA GgN FwVN PEwCg– mN yBHUz zB GgRF xL HFRAP GgN CUBG
yBVVwAz wAz QBUz BA BINE wAz BINE wPwRA BA GgN yBVVwAz URAN– tBJNINEfi w
xNGGNE JwLfi JgRyg wUUBJF HF GB ENCEBzHyN GgN PEwCgF wAL GRVNfi RF GB JERGN w FgBEG
CEBPEwVfi ywUU RG PEwCQF^Vfi GgwG CNEOBEVF GgRF FNDHNAyN BO ENCNwGNz BCNEwGRBAF– mN
FgwUU HFN GgN ABGRBA BO w OBE kBBC– tNEN RF GgN FyERCG9

a < /9^091/W
OBE A < 090/
CUBG>a\ a^-A^)NaC>]A)a??
QBUz BA

NAz
QBUz BOO

jgN yBVVwAz NAz RF ANNzNz GB yUBFN GgN UBBC– jB EHA GgRF FyERCGfi NAGNE GgN yBVVwAz
PEwCQF BA GgN yBVVwAz URAN– ZB ABG NAGNE GgN yBVVwAz PEwCQF^V–
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qawVCUN 1-2

uA GgRF NKwVCUNfi JN FgwUU HFN GgN EBBG +AzNE OMNEB GB +Az GgN OBHE EBBGF BO GgN
NDHwGRBA O .K/ p N"K " FRA.K/ p / GgwG URN RA GgN RAGNEIwU */w 0/fl– tNEN RF w FyERCG
GgwG wUUBJF HF GB NAGNE NFGRVwGNF OBE GgN OBHE EBBGF wG EHA GRVN wAz GgNA ywUyHUwGNF
GgN EBBGF9

O < RAURAN>=NaC>a? ] FRA>a?=?
a < URAFCwyN>/\ 0/\ 0/0?W
CUBG>a\ O>a?\ a\ /)a\ =P=?
NFG < RACHG>=NAGNE GQN 3 NFGRVwGNF

wF w OBHE INyGBE *)\)\)\), =?
OBE A < 093

EBBG < OMNEB>O\ NFG>A??
NAz

uA CUBGGRAP GgN PEwCgfi JN wUFB CUBGGNz GgN OHAyGRBA RzNAGRywUUL NDHwU GB MNEB– jgRF
CHGF wA K wKRF RA PENNA RA GgN +PHEN wAz VwTNF RG NwFRNE GB FNN JgNEN GgN EBBGF
wEN UBywGNz– �OGNE CUBGGRAP GgN PEwCgfi GgN CEBPEwV JwRGF OBE GgN HFNE GB NAGNE OBHE
AHVxNEF RA GgN OBEV BO w INyGBE *ww xw yw zfl–

qAGNERAP oBVVNAGF

uA w OHAyGRBA V+UN BE w FyERCG V+UN GgwG RAIBUINF FNINEwU FGNCFfi RG RF INEL gNUCOHU
OBE LBHfi BE OBE wABGgNE ENwzNEfi GB RzNAGROL GgN FGNCF JRGg yBVVNAG URANF– � yBVVNAG

kRAN xNPRAF JRGg GgN CNEyNAG FRPAfi;– mgNA w FyERCG BE OHAyGRBA V+UN RF NKNyHGNzfi GgN
yBVVNAG URANF wEN RPABENz– rBE wA NKwVCUN BO GgN HFN BO yBVVNAG URANFfi FNN GgN
FyERCG V+UN VLNaC^V RA iNyGRBA 1–4–

mBETFCwyN

�A RVCBEGwAG zROONENAyN xNGJNNA FyERCG V+UNF wAz OHAyGRBA V+UNF RF RA GgN JwL GgN
JBETFCwyN RF HFNz– uA w FyERCG V+UNfi wUU zN+ARGRBAF BO IwERwxUNF wAz ywUyHUwGRBAF wEN
VwzN RA w JBETFCwyN GgwG RF wyyNFFRxUN OEBV GgN yBVVwAz URAN– uA qKwVCUN 1–2fi GgN
INyGBE a ywA xN IRNJNz RVVNzRwGNUL wOGNE EHAARAP GgN FyERCG FRVCUL xL NAGNERAP a

BA GgN yBVVwAz URAN–
XL yBAGEwFGfi RA w OHAyGRBA V+UNfi GgN IwERwxUNF wEN ABG wyyNFFRxUN OEBV GgN yBVVwAz

URAN– � OHAyGRBA V+UN gwF RGF BJA JBETFCwyNfi RAzNCNAzNAG BO GgN yBVVwAz URAN
JBETFCwyN– jgRF wEEwAPNVNAG wUUBJF HF GB HFN IwERwxUN AwVNF RA w OHAyGRBA V+UN
GgwG wEN GgN FwVN wF RA BGgNE OHAyGRBA V+UNF JRGg AB DHNFGRBA BO yBAOHFRBA– rBE
NKwVCUNfi CEwyGRywUUL NINEL OHAyGRBA V+UN HFRAP OHAyGRBAF BO BAN IwERwxUN ywUUF GgwG
IwERwxUN K –
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1-4 c�jb�n zByHVNAGF

iwIRAP LBHE vBET

oBH VwL gwIN GB FGBC w c�jb�X FNFFRBA xNOBEN LBH gwIN +ARFgNz w CEBSNyGfi wAz
LBH VRPgG URTN GB TNNC GgN JBET LBH gwIN zBAN FB OwE– jgN V+UNF JRUU xN TNCG RA
LBHE zRENyGBEL OBE OHGHEN HFN– XHG GgNEN VwL xN NKCENFFRBAF yENwGNz BA GgN yBVVwAz
URAN GgwG LBH JRFg GB TNNC– jgRF ywA xN zBAN JRGg GgN yBVVwAz FwIN– rBE NKwVCUNfi
FHCCBFN LBH gwIN NAGNENz FBVN UwEPN VwGERyNF �wnwo wAz w FLVxBURy NKCENFFRBA
O < w)a-1 [ x)a [y RA GgN yBHEFN BO w yBVCHGwGRBA– uA GgN ANKG FNFFRBAfi LBH zB
ABG JRFg GB ENNAGNE GgNFN VwGERyNF BE GB ENGLCN GgN FLVxBURy NKCENFFRBAF– uAFGNwzfi
LBH ywA FwIN GgNV GB w +UNfi N–P–fi QBGFGHOOfi JRGg GgN yBVVwAz FwIN QBGFGHOO–
jgRF JRUU FwIN GgN IwUHNF BO wUU GgN IwERwxUNF LBH gwIN HFNz– uO LBH BAUL JwAG GB
FwIN GgN IwUHNF BO �wnwofi LBH ywA EN+AN GgN yBVVwAz GB FwIN QBGFGHOO � X

Y– �G LBHE ANKG FNFFRBAfi GB ENGERNIN GgNFN IwERwxUNFfi LBH JBHUz HFN GgN yBVVwAz
UBwz QBGFGHOO–

iwIRAP ’PHENF

jB FwIN w +PHEN FB GgwG LBH ywA zB OHEGgNE JBET BA RGfi CHG GgN yBVVwAzF GgwG
PNANEwGNz GgN +PHEN RA wA V+UNfi N–P–fi ORP0^V– mgNA LBH NAGNE ORP0 BA GgN yBVVwAz
URANfi GgN +PHEN JRUU xN PNANEwGNz–
jB CERAG BHG w +PHENfi yURyT BA GgN ’+UN$ xHGGBA BA GgN HCCNE UNOG BO GgN +PHEN

JRAzBJ wAz FNUNyG CERAG– oBH ywA wUFB GLCN CERAG BA GgN yBVVwAz URAN– jgRF
FgBHUz CERAG BHG GgN +PHEN RO LBH wEN JBETRAP BA w FGwAz]wUBAN VwygRAN yBAANyGNz
GB w CERAGNE– uO LBH wEN JBETRAP RA w ANGJBET BO VwygRANFfi LBH VwL ANNz wzzRGRBAwU
RAFGEHyGRBAF– �FT LBHE FLFGNV VwAwPNE OBE gNUC–
jB CENCwEN w +PHEN GB xN RAyUHzNz RA wABGgNE zByHVNAGfi PRIN GgN +PHEN w AwVNfi

N–P–fi rRP0fi wAz HFN GgN yBVVwAz CERAG ]zNCF rRP0– jgRF JRUU FwIN GgN +PHEN
RA GgN OBEV BO w qAywCFHUwGNz fBFGiyERCG +UNfi rRP0^NCFfi GgwG FgBHUz xN FGBENz RA
LBHE yHEENAG JBETRAP zRENyGBEL– jgN +PHEN ywA wUFB xN CERAGNz BHG RO LBHE VwygRAN
BE FLFGNV ywA CERAG BHG fBFGiyERCG +UNF– rBE w URFG BO CERAGRAP BCGRBAFfi NAGNE QNUC
CERAG–

fENCwERAP c�jb�n zByHVNAGF

uG RF RVCBEGwAG GB xN wxUN GB CENFNAG LBHE c�jb�X JBET RA w JNUU]BEPwARMNzfi
ENwzwxUN VwAANE– tNEN wEN FBVN RAFGEHyGRBAF GB gNUC LBH zB GgRF– mN RUUHFGEwGN JRGg
wA NKwVCUN– iHCCBFN CEBxUNV 0 RA FBVN wFFRPAVNAG wFTF LBH GB FHV GgN CBJNE
FNERNF OBE NK JRGg 4 GNEVFfi yBVCwEN JRGg GgN c�jb�X OHAyGRBA NaC>a?fi wAz CUBG
GgN ENFHUGF BA GgN RAGNEIwU *"1w 1fl– jgRF JBHUz xN zBAN JRGg w FyERCG V+UNfi JgRyg
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JN FgwUU ywUU VLNaC^V– uG JBHUz yBAFRFG BO GgN OBUUBJRAP FNDHNAyN BO yBVVwAzF9

; zNORAN GQN INyGBE BO CBRAGF vQNEN GQN OHAyGRBA RF GB xN
; yBVCHGNz wAz CUBGGNz^
a < ]19^191W

; GQN OREFG GNEV RA GQN wCCEBa^ RF FNG NDHwU GB 0^
GNEV < BANF>FRMN>a??W
L < GNEVW

; wzz HC GQN GNEVF wAz FGBEN GQN ENFHUG RA GQN INyGBE L
OBE A < 093

GNEV < GNEV^)>a_A?W
L < L [ GNEVW

NAz

; zRFCUwL GQN ENFHUGF wF yBUHVA INyGBEF
*a=\ L=\ NaC>a?=\ >L]NaC>a??=,
VwaNEEBE < Vwa>wxF>L ] NaC>a???
CUBG>a\L\a\NaC>a?\ =]]=?

dBJ JgNA LBH NAGNE GgN yBVVwAz VLNaCfi LBH JRUU CEBzHyN OBHE yBUHVAF BO
AHVxNEF BA GgN FyENNAfi GgN AHVxNE ’VwKNEEBE$ BA GgN FyENNAfi wAz w PEwCg RA w
+PHEN JRAzBJ– jB ENyBEz GgRF CEBPEwV GB xN GHEANz RAfi GBPNGgNE JRGg GgN BHGCHGfi
LBH HFN GgN zRwEL yBVVwAzF– jgN yBVVwAz zRwEL ’kN AwVN CENCwENF wUU GgN
OBUUBJRAP BHGCHGfi GBPNGgNE JRGg wAL TNLxBwEz yBVVwAzFfi GB xN CHG RA w GNKG +UN GgwG
ywA xN NzRGNz– jgN yBVVwAz zRwEL BOO wOGNE EHAARAP GgN CEBPEwV JRUU wyGHwUUL
JERGN RAGB GgN +UN– uA BHE ywFNfi LBH JBHUz NAGNE GgN yBVVwAzF

’’ zRwEL CEBxUNV0
’’ VLNaC
’’ zRwEL BOO

jgN +UN CEBxUNV0 yBAGwRAF GgN AHVNERywU FyENNA BHGCHG xHG ABG GgN PEwCg– uG UBBTF
URTN GgRF9

’’ VLNaC
wAF <

]1^//// /^2222 /^0242 /^0"!/
]0^!/// /^1!43 /^0542 /^01/0
]0^5/// /^16/3 /^1/0" /^/5!4

^ ^ ^ ^
^ ^ ^ ^
^ ^ ^ ^
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0^5/// 3^!246 3^"42/ ]/^0062
0^!/// 4^!1"3 5^/3"5 ]/^11/1
1^//// 6^//// 6^2!"0 ]/^2!"0

VwaNEEBE <
/^2!"0

’’ zRwEL BOO

dBGRyN GgwG GgN yBVVwAzF BO GgN CEBPEwV RGFNUO wEN ABG CHG RAGB GgN +UN CEBxUNV0–
jB RAyUHzN GgN CEBPEwV yBVVwAzF wF JNUUfi HFN GgN yBVVwAz GLCN RA GgN FNDHNAyN

’’ zRwEL CEBxUNV0
’’ GLCN VLNaC
’’ VLNaC
’’ zRwEL BOO

jgN yBVVwAz GLCN ENCEBzHyNF GgN yBzN BO wAL c�jb�X V+UN BA GgN FyENNA–
XL NzRGRAP GgN +UN CEBxUNV0fi RG RF ABJ CBFFRxUN GB wzz UwxNUF wG GgN GBCF BO

GgN yBUHVAF wAz GB wzz RAGNECENGRIN yBVVNAGF wxBHG GgN ENFHUGF BO GgN ywUyHUwGRBAF–
YBVVNAGF wxBHG GgN PEwCgF ywA wUFB xN wzzNz gNENfi JRGg ENONENAyN GB rRPHEN 0fi
rRPHEN 1fi NGy– tNEN RF GgN +UN CEBxUNV0fi wOGNE NzRGRAPfi JRGg GgN CEBPEwV RAFNEGNz wG
GgN xNPRAARAP wAz w FNyBAz CwPN OBE GgN PEwCg “FNN rRPHEN 1–0?9

fEBxUNV 0
jQRF RF GQN CEBPEwV 8VLNaC8 HFNz GB yBVCHGN w 4]GNEV

wCCEBaRVwGRBA GB GQN NaCBANAGRwU OHAyGRBA BA GQN RAGNEIwU *]1\1,^
a < ]19^19 1W
GNEV < BANF>FRMN>a??W
L < GNEVW
OBE A < 093

GNEV < GNEV^)>a_A?W
L < L[GNEVW

NAz
*a=\ L=\ NaC>a?=\ >L]NaC>a??=,
VwaNEEBE < Vwa>wxF>L]NaC>a???
CUBG>a\L\a\NaC>a?\ =]]=?
GRGUN>=rRPHEN 0^ 4]GNEV wCCEBa\

wAz GEHN NaC>a? >zwFQNz URAN?=?

jQN IwUHNF BO GQN wCCEBaRVwGRBA wEN CHG RA GQN INyGBE L wAz
yBVCwENz vRGQ GQN c�jb�X NaCBANAGRwU^ tNEN wEN GQN ENFHUGF9
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a L NaC>a? NEEBE < L ] NaC>a?

]1^//// /^2222 /^0242 /^0"!/
]0^!/// /^1!43 /^0542 /^01/0
]0^5/// /^16/3 /^1/0" /^/5!4

^ ^ ^ ^
^ ^ ^ ^
^ ^ ^ ^

0^5/// 3^!246 3^"42/ ]/^0062
0^!/// 4^!1"3 5^/3"5 ]/^11/1
1^//// 6^//// 6^2!"0 ]/^2!"0

VwaNEEBE <
/^2!"0

YBVVNAGF9 �F vN ywA FNN OEBV rRPHEN 0 >wGGwyQNz?\ GQN
4]GNEV wCCEBaRVwGRBA zBNF DHRGN vNUU RA GQN RAGNEIwU *]0\ 0,–
uA OwyG\ OEBV GQN GwxUN\ vN ywA FNN GQN VwaRVHV NEEBE BINE
GQRF RAGNEIwU RF ^//""–

=1 =0,4 =0 =/,4 / /,4 0 0,4 1
/

0

1

2

3

4

5

 

7
rhPtDN60,6646GNDl6wCCDBa+6wAc6GDtN6NaC=a(6=cwFgNc6ThAN(

rRPHEN 1-0 rRPHEN CEBzHyNz xL GgN FyERCG V+UN VLNaC–
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jgN zRwEL yBVVwAz RA mRAzBvF

uO LBH wEN JBETRAP BA w fY JRGg mRAzBJFfi CHG GgN zRwEL RAGB w +UN JRGg GgN NKGNAFRBA
GaG– rBE NKwVCUNfi

zRwEL VLNaC^GaG

� +UN JRGg GgN NKGNAFRBA GaG ywA xN RVVNzRwGNUL IRNJNz wAz NzRGNz JRGg GgN
dBGNCwz NzRGBE–



jgRF” fwPN” uAGNAGRBAwUUL” bNOG” XUwAT



2
lNyGBEFfi bRANFfi wAz fUwANF

uA GgRF ygwCGNE JN FGHzL FBVN BO GgN NUNVNAGF BO ’,wG PNBVNGELfi$ AwVNULfi INyGBEFfi
URANFfi wAz CUwANF– jB gNUC JRGg GgN PEwCgRywU zRFCUwLFfi JN gwIN CENCwENz GgN OBUUBJRAP
V+UNF GB xN HFNz RA GgRF ygwCGNE–

fENCwENz V’UNF HFNz RA GgRF ygwCGNE

wEEBv wEEBv2 CUwAN

2-0 lNyGBEF

lNyGBEF wEN zRENyGNz URAN FNPVNAGF RA GJB] BE GgENN]zRVNAFRBAwU FCwyNfi HFNz GB ENCEN]
FNAG INUByRGLfi wyyNUNEwGRBAfi OBEyNFfi NGy– jgNL gwIN w CBRAG BO wCCURywGRBAfi w zRENy]
GRBAfi wAz w VwPARGHzN– � INyGBE RF HFHwUUL PRINA RA GNEVF BO GgENN yBVCBANAGFfi wF
I p *ww xw yfl– jgN VwPARGHzN BO GgN INyGBE RF GgN qHyURzNwA ABEV BO RGF yBVCBANAGFfi
zNABGNz QQIQQ p

C
w1 � x1 � y1– jgN zRENyGRBA BO GgN INyGBE I RF GgN HARG INyGBE

H p I<QQIQQ– jgN CBRAG BO wGGwygVNAG RF PRINA xL w CBRAG f/ p .K/w L/w M//– eO
yBHEFNfi RA GJB]zRVNAFRBAwU FCwyNfi GgN INyGBEF wAz CBRAGF BO wGGwygVNAG gwIN BAUL
GJB yBVCBANAGF–

V’UNF wEEBvfi wEEBv2

jgN V+UNF wEEBv^V wAz wEEBv2^V wEN OHAyGRBA V+UNF GgwG ywA xN HFNz GB zRFCUwL
INyGBEF RA GJB wAz GgENN zRVNAFRBAFfi ENFCNyGRINUL– rBE NKwVCUNfi RO JN JwAG GB zRFCUwL
INyGBEF I p *0w 1fl wAz v p *"1w 1flfi xBGg wGGwygNz wG GgN CBRAG f/ p .1w 5/fi JN ywA
HFN GgN yBVVwAzF

22



23 lNyGBEFfi bRANFfi wAz fUwANF

’’ f/ < *1 5,W
’’ I < *0 1,W
’’ wEEBv>f/\I?
’’ QBUz BA
’’ v < *]1 1,W
’’ wEEBv>f/\v?
’’ wEEBv>f/\I[v\=E=?
’’ waRF NDHwU
’’ QBUz BOO

dBGN GgwG RA GgN +EFG GJB ywUUF GB wEEBvfi JN zRz ABG FCNyROL GgN yBUBEfi wAz GgN wEEBJ
JRUU xN zRFCUwLNz RA GgN zNOwHUG yBUBE BO xUHN– uA GgN GgREz ywUUfi JN wzzNz w GgREz
wEPHVNAGfi =E=fi JgRyg ABJ FCNyR+NF GgN yBUBE GB xN ENz– uA GgRF GgREz ywUU JN CUBGGNz
GgN FHV INyGBE I�v wGGwygNz wG GgN FwVN CBRAG f/–
jgN FwVN TRAzF BO yBVVwAzF JBET RA GgN FwVN JwL OBE GgN V+UN wEEBv2̂ V–
jgN ANKG]GB]UwFG yBVVwAzfi waRF NDHwUfi VwTNF GgN HARGF BA GgN wKNF gwIN GgN

FwVN CgLFRywU UNAPGg BA GgN FyENNA FB GgwG GgN wAPUNF xNGJNNA GgN INyGBEF wEN wF
FNNA BA GgN FyENNA– jgN ENFHUG RF FgBJA RA rRPHEN 2–0–
jgN VwPARGHzN BO w AHVNERywU INyGBE I ywA xN yBVCHGNz RA w FRAPUN c�jb�X

yBVVwAzfi ABEV>I?– uO GJB AHVNERywU INyGBEF I wAz v wEN NAGNENz wF EBJ INyGBEF
“0ð2 VwGERyNF?fi GgNRE FywUwE CEBzHyGfi I \vfi ywA xN yBVCHGNz JRGg GgN VwGERK VHUGR]
CURywGRBA I)v=– rBE ENwU INyGBEFfi GgN FywUwE CEBzHyG RF wUFB CEBzHyNz xL GgN yBVVwAz
zBG>I\v?–

jFj 

F ++ 

=0 =.,4 . .,4 0 0,4 1 1,4 2 2,4 3
4,4

5

5,4

 

 ,4

7

7,4

8

8,4

0.

0.,4

y. � i1)5(

rRPHEN 2-0 lNyGBEF I p *0w 1flfi v p *"1w 1flfi wAz I�v wGGwygNz wG GgN CBRAG f/ p .1w 5/–
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dBGN GgwG RO JN HFN I=)vfi JN BxGwRA GgN 2ð2 VwGERK JRGg NAGERNF �RvS – rRAwUULfi GgN
yEBFF CEBzHyGfi Iðvfi ywA xN yBVCHGNz JRGg GgN c�jb�X yBVVwAz yEBFF>I\v?–
�UGgBHPg GgN ABEV yBVVwAz ywAABG xN wCCURNz GB FLVxBURy INyGBEFfi GgN FywUwE

CEBzHyG wAz GgN yEBFF CEBzHyGF ywA xN wCCURNz GB GgNV wF FgBJA gNEN9

’’ FLVF w x y a L M
’’ I < *w x y,
I < *w\ x\ y,

’’ v < *a L M,
v < *a\ L\ M,

’’ yEBFF>I\v?
wAF <
*x)M]y)L\y)a]w)M\w)L]x)a,

’’ I)v=
wAF <
w)yBAS>a?[x)yBAS>L?[y)yBAS>M?

uA GgN UwFG ENFHUGfi JN FNN GgwG c�jb�X RF wUUBJRAP GgN CBFFRxRURGL GgwG GgN yBVCB]
ANAGF BO GgN INyGBEF wEN yBVCUNKfi wAz RG yBVCHGNF GgN yBVCUNK FywUwE CEBzHyG– uO JN
HFN GgN yBVVwAz zBG>I\v?fi GgN ENFHUG RF w xRG FGEwAPNfi yBAS>w?)a [ yBAS>x?)L

[ yBAS>y?)Mfi JRGg GgN yBASHPwGNF BA GgN +EFG OwyGBE EwGgNE GgwA BA GgN yHFGBVwEL
FNyBAz OwyGBE–

2-1 fUBGGRAP URANF RA GvB, wAz GgENN,zRVNAFRBAwU FCwyN

uO JN TABJ GJB CBRAGF BA GgN URAN RA GJB]zRVNAFRBAwU FCwyNfi f/ p .K/w L// wAz
f0 p .K0w L0/fi JN ywA CUBG GgN URAN HFRAP GgN CUBG yBVVwAz9

’’ CUBG>*a/\ a0,\ *L/\L0,?

iRVRUwEULfi RO JN gwIN CBRAGF f/ p .K/w L/w M// wAz f0 p .K0w L0w M0/ RA GgENN]
zRVNAFRBAwU FCwyNfi JN HFN GgN c�jb�X yBVVwAz CUBG29

’’ CUBG2>*a/\a0,\ *L/\L0,\ *M/\M0,?

jB CUBG w CBULPBAwU URANfi SBRARAP GgN +IN CBRAGF fS p .KS w LS w MS /w S p /w ! ! ! w 3fi HFN
GgN yBVVwAzF

’’ a < *a/\ a0\ a1\ a2\ a3,W
’’ L < *L/\ L0\ L1\ L2\ L3,W
’’ M < *M/\ M0\ M1\ M2\ M3,W
’’ CUBG2>a\L\M?



25 lNyGBEFfi bRANFfi wAz fUwANF

jB CUBG GgN CBRAGF JRGgBHG GgN URANF xNGJNNA GgNVfi HFRAP wA wFGNERFTfi OBE NKwVCUNfi
ENCUwyN GgN UwFG yBVVwAz xL CUBG2>a\L\M\=)=?– jB gwIN GgN URANF xNGJNNA GgN
CBRAGF wAz GgN wFGNERFTF wG GgN CBRAGFfi HFN

’’ CUBG2>a\L\M?
’’ QBUz BA
’’ CUBG2>a\L\M\=)=?

�ABGgNE HFNOHU yBVVwAz OBE PEwCgRy zRFCUwL RF GgN ORUU yBVVwAz– jgN yBBEzR]
AwGN INyGBEF K p *K0w K1w K2w K3fl wAz L p *L0w L1w L2w L3fl JRGg K3 p K0 wAz L3 p L0fi
GEwyN BHG GgN INEGRyNF BO w GERwAPUN RA GgN Kw L CUwAN– jB +UU RA GgRF GERwAPUN RA w FRAPUN
yBUBEfi NAGNE ORUU>a\L\=E=?– tNEN JN gwIN GwTNA GgN yBUBE GB xN ENz– uO GgN UwFG
INEGNK RF ABG GgN FwVN wF GgN +EFG INEGNKfi GgN ORUU yBVVwAz JRUU yBAANyG HC GgN
UwFG GJB INEGRyNFfi GgNENxL +UURAP RA w DHwzERUwGNEwU– jgN FwVN CEByNzHEN JBETF GB +UU
RA wAL CBULPBA–
jgN wAwUBP RA GgENN]zRVNAFRBAwU FCwyN RF GB PRIN GgENN INyGBEF BO yBBEzRAwGNFfi wF

JN JBHUz GB CUBG w CBULPBAwU URAN– jgNA GgN yBVVwAz ORUU2>a\L\M\=E=? +UUF RA
GgRF CBULPBA RA FCwyN RA ENz– tBJNINEfi GgN ENFHUG ywA zNCNAz BA GgN IRNJRAP wAPUN–
� yBAFRFGNAG ENFHUG RF BxGwRANz JgNA GgN CBRAGF wUU URN RA GgN FwVN CUwAN–
dNKGfi JN GHEA BHE wGGNAGRBA GB URANF zNFyERxNz CwEwVNGERywUUL RA GJB]zRVNAFRBAwU

wAz GgENN]zRVNAFRBAwU FCwyN– uO b p *ww xw yfl RF w GwAPNAG INyGBE GB GgN URAN wAz GgN
URAN CwFFNF GgEBHPg GgN CBRAG f/ p .K/w L/w M//fi GgNA RGF CwEwVNGERy NDHwGRBAF wEN

K.G/ p K/ � wGw L.G/ p L/ � xGw M.G/ p M/ � yG! “2–0?

mN ywA JERGN f.G/ p f/ � Gbfi wAz JN ABGN GgwG f.// p f/–
� URAN PRINA GgRF JwL RF NwFRUL CUBGGNz– mN VHFG +EFG CRyT w EwAPN BO IwUHNF OBE

G – rBE NKwVCUNfi JN VRPgG JwAG GB IRNJ GgN URAN OBE G0 � G � G1– jgNA f.G0/ p
.K/ � wG0w L/ � xG0w M/ � yG0/ wAz f.G1/ p .K/ � wG1w L/ � xG1w M/ � yG1/ wEN GJB
CBRAGF BA GgN URAN– mN ywA HFN GgN CUBGGRAP yBVVwAzF SHFG zRFyHFFNz– �OGNE NAGNERAP
IwUHNF OBE K/w L/w M/fi ww xw y wAz G0w G1fi JN NAGNE

’’ a < *a/ [ w)G0\ a/ [ w)G1,W
’’ L < *L/ [ x)G0\ L/ [ x)G1,W
’’ M < *M/ [ y)G0\ M/ [ y)G1,W
’’ CUBG2>a\L\M?

qawVCUN 2-0

�ABGgNE JwL GB CUBG GgRF FwVN URANfi JgRyg RF FRVRUwE GB JgwG JN FgwUU zB RA GgN ANKG
ygwCGNE JRGg yHEINFfi RF GB yENwGN w INyGBE BO G IwUHNF wAz GgNA GgN yBEENFCBAzRAP
yBBEzRAwGN IwUHNF wF OBUUBJF “gNEN G0 p "0 wAz G1 p 0?9
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’’ G < ]09^/090W
’’ a < a/ [ w)GW
’’ L < L/ [ x)GW
’’ M < M/ [ y)GW
’’ CUBG2>a\L\M?
’’ QBUz BA
; mN wGGwyQ GQN GwAPNAG INyGBE wG f/^
’’ b < *w x y,W
’’ f/ < *a/ L/ M/,W
’’ wEEBv2>f/\b\=E=?
’’ QBUz BOO

jgN GwAPNAG INyGBE wGGwygNz GB GgN URAN wG f/ RAzRywGNF GgN zRENyGRBA BO GgN URAN–

2-2 fUwANF

� GJB]zRVNAFRBAwU CUwAN RA GgENN]zRVNAFRBAwU FCwyN ywA xN zNGNEVRANz RA FNINEwU
JwLF– rREFG JN FHCCBFN JN wEN PRINA w ABEVwU zRENyGRBA d p *ww xw yfl wAz w CBRAG
f/ p .K/w L/w M// GgwG GgN CUwAN RF FHCCBFNz GB yBAGwRA– jgN CUwAN JRGg ABEVwU
zRENyGRBA d GgwG yBAGwRAF f/ RF GgNA zN+ANz GB xN GgN FNG BO CBRAGF f p .Kw Lw M/

FHyg GgwG GgN INyGBE f " f/ RF BEGgBPBAwU GB d– uA yBBEzRAwGNFfi GgN CUwAN RF PRINA
xL wA NDHwGRBA9

N.Kw Lw M/ 9 .K " K//w � .L " L//x � .M " M//y p /f

BE
wK � xL � yM p z Ž wK/ � xL/ � yM/! “2–1?

uO JN wEN PRINA GgENN CBRAGF RA FCwyNfi f/ p .K/w L/w M//fi f0 p .K0w L0w M0/fi wAz
f1 p .K1w L1w M1/fi GgNFN GgENN CBRAGF HARDHNUL zN+AN w CUwAN– mN ywA +Az GgN NDHwGRBA
BO GgRF CUwAN RA GgN CENIRBHF OBEV xL +AzRAP w ABEVwU zRENyGRBA d– bNG I xN GgN
INyGBE OEBV f/ GB f0 wAz v xN GgN INyGBE OEBV f/ GB f1– YBVCBANAGJRFNfi

I p *K0 " K/w L0 " L/w M0 " M/fl v p *K1 " K/w L1 " L/w M1 " M/fl!

dBJ FNG d p I ð v– d JRUU xN BEGgBPBAwU GB xBGg I wAz v– kFRAP GgRF d wAz f/
JN PNANEwGN GgN NDHwGRBA BO GgN CUwAN wF xNOBEN–
uO GgN yBNO+yRNAG y 6p /fi R–N–fi d zBNF ABG URN RA GgN Kw L CUwANfi GgNA JN ywA FBUIN

OBE M RA qD– “2–1? wAz NKCENFF GgN CUwAN wF GgN PEwCg BO w OHAyGRBA BO GJB IwERwxUNFfi

M p O .Kw L/ p M/ " 0

y
.w.K " K//� x.L " L///! “2–2?

uA YgwCGNE 4 JN FgwUU UNwEA gBJ GB PEwCg OHAyGRBAF BO GJB IwERwxUNF–



2! lNyGBEFfi bRANFfi wAz fUwANF

uA GgN VNwAGRVNfi JN FgwUU GHEA GB wABGgNE VNwAF BO zNFyERxRAP w CUwAN GgwG RF GgN
GJB]zRVNAFRBAwU wAwUBP BO GgN CwEwVNGERy NDHwGRBAF BO w URAN– jgN RAPENzRNAGF gNEN
wEN GgN CBRAG f/ wAz wAL GJB INyGBEF I wAz vfi JgRyg wEN wFFHVNz GB xN BEGgBPBAwU
GB GgN ABEVwU INyGBE d– mN wUFB wFFHVN GgwG I RF ABG w FywUwE VHUGRCUN BO v– jgNFN
INyGBEF VRPgG wERFN OEBV GgN TABJUNzPN BO GJB BGgNE CBRAGFfi f0 wAz f1fi RA GgN CUwAN
wF xNOBEN– dBJ OBE Fw G 1 hfi GgN INyGBE

H p FI� Gv

RF FwRz GB xN w kRANwE yBVxRAwGRBA BO GgN INyGBEF I wAz v– �AL URANwE yBVxRAwGRBA
BO I wAz v RF wUFB BEGgBPBAwU GB d xNywHFN

d \ .FI� Gv/ p Fd \ I� Gd \ v p /!

jgHF GgN CBRAGF f RA GgN CUwAN wEN PRINA xL

f p f/ � FI� Gv Fw G 1 h! “2–3?

uA GNEVF BO yBBEzRAwGNFfi RO I p *�0w �1w �2fl wAz v p *v0w v1w v2flfi GgNA f p .Kw Lw M/fi
JgNEN

K p K/ � F�0 � Gv0 “2–4?

L p L/ � F�1 � Gv1

M p M/ � F�2 � Gv2w Fw G 1 h!

qDHwGRBAF “2–4? wEN GgN CwEwVNGERy NDHwGRBAF OBE GQN CkwAN– jgNL wEN GgN wAwUBP BO
GgN CwEwVNGERy NDHwGRBAF BO GgN URAN “2–0?–
qDHwGRBAF “2–4? ywA xN HFNz GB UBywGN CBRAGF RA w CUwAN– mN FHCCBFN GgN IwUHNF

BO K/w L/w M/ OBE f/ gwIN xNNA NAGNENzfi wF JNUU wF GgN yBVCBANAGF �0w �1w �2 BO I
wAz GgN yBVCBANAGF v0w v1w v2 BO v– jgNA JN ywA zRFCUwL CBRAGF RA GgN CUwAN JRGg
wEEBJF HFRAP w FgBEG FyERCG +UN “FNN rRPHEN 2–1?9

f/ < *a/ L/ M/,W
I < *I0 I1 I2,W
v < *v0 v1 v2,W
OBE F < ]09 ^4 90

OBE G < ]09 ^4 90
wEEBv2>f/\ F)I [G)v?
QBUz BA

NAz
NAz
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=3

=1

.

1

3
=2 =1 =0 . 0 1 2

=1

=0,4

=0

=.,4
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.,4

0

0,4

1

L

a

9

rRPHEN 2-1 bRANwE yBVxRAwGRBAF BO GJB INyGBEF wGGwygNz wG GgN BERPRA +UURAP BHG w CUwAN–

V’UN CUwAN

jgN V+UN CUwAN^V RF w OHAyGRBA V+UN GgwG PEwCgF w CUwAN HFRAP GgN CwEwVNGERy
OBEV– uACHG RAOBEVwGRBA yBAFRFGF BO GgN CBRAG f/ wAz GgN ABEVwU zRENyGRBA d– rBE
NKwVCUNfi

’’ f/ < *0 1 ]0,W
’’ d < *]4 1 1,W
’’ CUwAN>f/\ d?

jgN CUwAN RF FgBJA RA rRPHEN 2–2– jgN ABEVwU zRENyGRBA RF RAzRywGNz JRGg w ENz wEEBJ–
dBGRyN GgwG GgN CBRAG f/ RF UBywGNz RA GgN yNAGNE BO GgN CUwAwE CRNyNfi JgNEN GgN ABEVwU
INyGBE RF wGGwygNz– jgN JRzGg BO GgN CUwAwE CRNyN RA GgN gBERMBAGwU zRENyGRBA RF 1 wAz
GgN JRzGg RA GgN BGgNE zRENyGRBA RF wUFB 1– jB PNG w CUwAwE CRNyN BO JRzGg 1w RA GgN
gBERMBAGwU zRENyGRBA wAz JRzGg 1x RA GgN BGgNE zRENyGRBAfi HFN GgN UBAPNE ywUU

’’ CUwAN>f/\d\w\x?

uO GJB CUwANF gwIN ABEVwUF d0 wAz d1 GgwG wEN ABG VHUGRCUNF BO BAN wABGgNEfi GgN
CUwANF JRUU RAGNEFNyG– jgN URAN BO RAGNEFNyGRBA JRUU URN RA xBGg CUwANFfi wAz gNAyN w
GwAPNAG INyGBE GB GgRF URAN JRUU xN BEGgBPBAwU GB xBGg d0 wAz d1– jgHF w GwAPNAG
zRENyGRBA GB GgN URAN BO RAGNEFNyGRBA JRUU xN PRINA xL GgN yEBFF CEBzHyG

b p d0 ð d1!
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.,4
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0,4
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=0,7
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=0

=.,7
=.,5
=.,3
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a6saP�

L6saP�

9
s
a
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rRPHEN 2-2 fUwAN GgEBHPg f/ p .0w 1w"0/ JRGg ABEVwU d p *"4w 1w 1fl–

uO f/ RF wAL CBRAG BA GgN URAN BO RAGNEFNyGRBAfi GgNA GgN URAN RF PRINA RA CwEwVNGERy
OBEV wF

f p f/ � Gb!
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0,4 =0,4
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69

rRPHEN 2-3 uAGNEFNyGRBA BO CUwANF GgEBHPg f/ p ./w /w // JRGg ABEVwUF d0 p *"1!4w 0w 0fl wAz d1 p
*0w 0w 0fl– lRNJ RF GwTNA JRGg wA wMRVHGg BO 5! zNPENNF “GgREz DHwzEwAG? wAz wA NUNIwGRBA BO 21 zNPENNF–
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qawVCUN 2-1

jgRF FyERCG PEwCgF GgN GJB CUwANF yBAGwRARAP f/ p ./w /w // JRGg ABEVwUF d0 p
*"1!4w 0w 0fl wAz d1 p *0w 0w 0fl– iNN rRPHEN 2–3– jgN URAN BO RAGNEFNyGRBA gwF GwAPNAG
INyGBE b p */w 2!4w"2!4fl–

f/ < */ / /,W
d0 < *]1^4 0 0,W
d1 < *0 0 0,W
CUwAN>f/\d0?
QBUz BA
CUwAN>f/\d1?
b < yEBFF>d0\ d1?W
wEEBv2>f/\b?
IRNv>5!\21?
QBUz BOO

2-3 lRNvRAP GgENN,zRVNAFRBAwU PEwCgF

uG RF BOGNA HFNOHU GB ygwAPN GgN IRNJCBRAG RA w GgENN]zRVNAFRBAwU PEwCg– uA c�jb�X
GgN IRNJCBRAG RF FCNyR+Nz xL w CwRE BO wAPUNFfi GgN wMRVHGg wAz GgN NUNIwGRBA– uVwPRAN
GgN BERPRA RA GgENN]zRVNAFRBAwU FCwyN GEwAFUwGNz GB GgN yNAGNE BO GgN +PHEN– jgRF
RVCBFNF wA K wKRFfi L wKRFfi wAz M wKRF RA GgN +PHEN– jgN wMRVHGg wAz NUNIwGRBA wEN
zNGNEVRANz OEBV GgNFN wKNF– jgN wMRVHGg RF GgN wAPUN RA GgN Kw L CUwAN VNwFHENz
OEBV GgN ANPwGRIN K wKRFfi JRGg w CBFRGRIN wAPUN xNRAP w yBHAGNEyUByTJRFN EBGwGRBA–
jgN NUNIwGRBA RF VNwFHENz OEBV GgN Kw L CUwAN– jgN zNOwHUG IRNJCBRAGfi JgNA GgN
PEwCg +EFG wCCNwEFfi RF JRGg wA wMRVHGg BO "26!4 zNPENNF “RA GgN 3Gg DHwzEwAG? wAz
wA NUNIwGRBA BO 2/ zNPENNF wxBIN GgN Kw L CUwAN– jB ygwAPN GgN IRNJCBRAG GB wA
wMRVHGg BO 34 zNPENNF wAz wA NUNIwGRBA BO 5/ zNPENNFfi NAGNE IRNv>34\5/?– �G wAL
GRVN GB ygNyT JgwG GgN IRNJCBRAG RFfi NAGNE *wM\NU, < IRNv– uA rRPHEN 2–3fi GgN
IRNJ RF OEBV wA wMRVHGg BO 5! zNPENNF wAz wA NUNIwGRBA BO 21 zNPENNF–
�ABGgNE JwL GB FCNyROL GgN IRNJCBRAG RF GB NAGNE GgN yBVCBANAGF BO w INyGBE–

uVwPRAN GgRF INyGBE wGGwygNz GB GgN GEwAFUwGNz BERPRA RA GgN yNAGNE BO GgN +PHEN–
jgN IRNJRAP wAPUN RF GgNA zBJA GgRF INyGBE GBJwEz GgN GgN yNAGNE BO GgN PEwCg–
rBE NKwVCUNfi IRNv>*0 1 0,? FCNyR+NF GgN IRNJRAP wAPUN GB xN wMRVHGg 042!3 p
wEyGwA.1/� 8/ zNPENNF wAz NUNIwGRBA 54!8 p wEyyBF.0<

C
5/ zNPENNF–

� GgREz JwL GB PNG w zROONENAG IRNJCBRAGfi RF GB NAGNE GgN yBVVwAz EBGwGN2z BA–
jgNA yURyTRAP wAz gBUzRAP JRGg GgN UNOG VBHFN xHGGBAfi JN ywA EBGwGN GgN +PHEN– jgN
wMRVHGg wAz GgN NUNIwGRBA wEN zRFCUwLNz BA GgN FyENNA– jgN yBVVwAz EBGwGN2z

BOO GHEAF GgN RAGNEwyGRIN EBGwGN ONwGHEN BOO–
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qaNEyRFNF

0- bNG f/ p .0w 1w 0/ wAz b0 p *0w /w 0flfi b1 p *"0w 1w /flfi wAz b2 p */w 2w 0fl– fUBG
GgN GgENN URANF GgEBHPg f/ JRGg GgNFN GwAPNAG INyGBEF BA GgN FwVN +PHEN HFRAP GgN
QBUz BA yBVVwAz– �zz GgN GwAPNAG INyGBE GB Nwyg URAN HFRAP GgN OHAyGRBA wEEBv2–
hBGwGN GgN +PHEN HAGRU LBH wEN IRNJRAP RG OEBV wA wMRVHGg BO 64 zNPENNF wAz wA
NUNIwGRBA BO 5/ zNPENNF– jgNA UwxNU GgN URANF k0w k1fi wAz k2 wAz GgN wKNF–

1- fUBG GgN NzPNF BO w ENPHUwE CNAGwPBA RAFyERxNz RA GgN HARG yREyUN– jgNA VBzROL
GgN CUBG GB VwTN RG w +IN]CBRAGNz FGwEfi JRGg GgN RAANE CBRAGF ULRAP BA GgN yREyUN BO
EwzRHF /!3– iNN rRPHEN 2–4–

2- jJB OBEyNFfi r0 wAz r1fi RA GgN Kw L CUwAN wEN wCCURNz GB wA BxSNyG CUwyNz wG GgN
BERPRA– r0 gwF w VwPARGHzN BO 0/ CBHAzF wAz RF zRENyGNz wG wA wAPUN BO 2/ zNPENNF
wxBIN GgN CBFRGRIN K wKRF– jgN OBEyN r1 gwF w VwPARGHzN BO 4 CBHAzF wAz RF zRENyGNz
wG wA wAPUN BO 1/ xNUBJ GgN wKRF–

w? rRAz r0 wAz r1– fUBG GgN GJB OBEyNF RA GgN FwVN +PHEN HFRAP GgN QBUz BA

yBVVwAz wAz GgN wEEBv yBVVwAz– jgNA +Az GgN ENFHUGwAG OBEyN r0�r1fi wAz CUBG
RG wF JNUU RA GgN FwVN +PHEN–

x? dBJ wzz w GgREz OBEyNfi r2 p */w 0w 1fl– mgwG RF GgN ENFHUGwAG OBEyN( hNzB GgN
+PHEN RA 2Zfi FgBJRAP wUU GgENN OBEyNF wAz GgN ENFHUGwAG HFRAP GgN wEEBv2 yBVVwAz–

=0 =.,7 =.,5 =.,3 =.,1 . .,1 .,3 .,5 .,7 0
=.,7

=.,5

=.,3

=.,1

.

.,1

.,3

.,5

.,7

0

rRPHEN 2-4 fNAGwPBA RAFyERxNz RA HARG yREyUNfi JRGg FGwE RAFyERxNz RA CNAGwPBA–
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3- hNOERPNEwGBE fNEELfi JgB JNRPgF wxBHG 3// CBHAzFfi FRGF BA w FVwUU GgENN]UNPPNz
FGBBU– jgN FGBBU RF 1–4 ONNG gRPgfi wAz GgN GgENN UNPF “wUU BO GgN FwVN UNAPGg? wEN
OwFGNANz wG GgN VRzzUN BO GgN xBGGBV BO GgN FNwG wAz ENwyg GgN yREyUN BO EwzRHF 0 OBBG
BA GgN PEBHAz–

w? kFN c�jb�X GB VwTN w GgENN]zRVNAFRBAwU zRwPEwV BO GgN FGBBU–
x? YBVCHGN xL gwAz GgN VwPARGHzN wAz zRENyGRBA BO GgN OBEyN BA Nwyg UNP– fHG

GgN OBEyN wEEBJF BA GgN zRwPEwV JRGg GgN wEEBv2 yBVVwAz–

4-cwTN wA V+UN JRGg w ’OBE UBBC$ GB PEwCg GgN OwVRUL BO URAN FNPVNAGF k� GgEBHPg
GgN BERPRA RA GgENN]zRVNAFRBAwU FCwyN

k� p NG .yBF.�/w FRA.�/w !6/w "0 � G � 0fw

JgNEN � p 1 S/<Aw S p /w ! ! ! w A– YgBBFN A p 13– mgwG JBHUz xN GgN ENFHUGwAG
+PHEN wF A60(
5- w? cwTN wA V+UN JRGg w ’OBE UBBC$ “iNyGRBA 1–3? GB CUBG GgN OwVRUL BO URANF kw

GgEBHPg GgN CBRAG fw p .ww /w // JRGg GwAPNAG INyGBE bw p */w yBF.w/w FRA.w/flfi JRGg
w p S0wfi 0w p /<1/ wAz S p /w ! ! ! w 1/– �zz GgN yBVVwAz waRF NDHwU GB PNG w
xNGGNE RVCENFFRBA– hBGwGN GgN IRNJ GB IRNv>34\3/?fi wAz UwxNU GgN wKNF– jgRF RF wA
NKwVCUN BO w EHkNz FHEOwyNfi JgRyg RF w FHEOwyN yBAFGEHyGNz OEBV FGEwRPgG URANF–

x? dBJ UNG w EHA OEBV w p / GB w p 3/ fi JRGg GgN FwVN 0w– jgN FHEOwyN JRUU
UBBT URTN w CRNyN BO yENCN CwCNE GJRFGNz wUBAP GgN K wKRF– �zz GgN K wKRF JRGg GgN
yBVVwAz CUBG2>*/ 3)CR,\ */ /,\ /\/,?– kFN GgN yBVVwAz waRF NDHwUfi wAz
EBGwGN wF xNOBEN– bwxNU GgN wKNF–

6- � UNINE ULRAP RA GgN Kw L CUwAN RF wGGwygNz GB w INEGRywU FgwOG GgwG RF wURPANz
JRGg GgN M wKRF– jgN NAz CBRAG BO GgN UNINE RF UBywGNz wG f p .Kw Lw //– � OBEyN
r p *ww xw yfl RF wCCURNz GB GgN UNINE wG f – bNG E xN GgN INyGBE OEBV GgN BERPRA GB f –
jgNA GgN GBEDHN wG GgN BERPRA CEBzHyNz xL GgN UNINE wAz GgN OBEyN RF

j p Eð r!

rBE FRVCURyRGLfi GwTN f p .0w /w // FB GgwG E p *0w /w /fl–
w? kFN wEEBv2 GB CUBG Efi rfi wAz j OBE IwERBHF ygBRyNF BO *ww xw yfl–
x? jgN M yBVCBANAG BO GgN GBEDHN RF GgN yBVCBANAG GgwG ywHFNF EBGwGRBA wxBHG

GgN M wKRF– lNEROL GgwG GgN M yBVCBANAG BO GBEDHN RF PENwGNFG RA VwPARGHzN JgNA GgN
OBEyN r RF CwEwUUNU GB GgN KL CUwANfi wAz CNECNAzRyHUwE GB GgN UNINE–

y? mgwG RF GgN VRARVHV OBEyN ANNzNz GB CEBzHyN w GBEDHN BO VwPARGHzN 0/fi GgwG
JBHUz VwTN GgN UNINE EBGwGN RA w yBHAGNEyUByTJRFN zRENyGRBA “wF FNNA OEBV wxBIN?(
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!- w? bNG f/ p .0w 1 " 0/fi d0 p *1w 0w"0flfi wAz d1 p *"0w 0w 2fl– kFRAP CUwAN

wAz QBUz BAfi PEwCg xBGg CUwANF GgEBHPg f/ RA GgN FwVN +PHEN–
x? bNG b p d0 ðd1– iHCNERVCBFN GgN URAN BO RAGNEFNyGRBA BA GgN PEwCg BO CwEG

w?– hBGwGN GgN +PHEN HAGRU GgN URAN BO RAGNEFNyGRBA RF yUNwEUL IRFRxUN– bwxNU GgN wKNF–

8- bNG f0 p .0w 1w 0/fi f1 p .1w 4<1w //fi wAz d p *0w 0<1w"0fl–
w? sEwCg GgN CUwANF GgEBHPg f/ wAz f0 JRGg GgN FwVN ABEVwU d RA GgN FwVN

+PHEN–
x? bNG f2 p .f0 � f1/<1 wAz d2 p */w 0w 0<1fl– �zz GgN PEwCg BO GgRF GgREz

CUwAN GB GgN CENIRBHF +PHEN– hBGwGN GgN PEwCg FB GgwG LBH ywA FNN GgN RAGNEFNyGRBAF
yUNwEUL– bwxNU GgN wKNF–

0.- w? sEwCg GgN CUwAN GgwG yBAGwRAF GgN CBRAGF f0 p .0w /w //fi f1 p ./w 1w //fi wAz
f2 p ./w /w 0/– jwTN f/ p .f0 � f1 � f2/<2–

x? jB FNN GgN CBEGRBA BO GgN CUwAN GgwG URNF RA GgN +EFG ByGwAGfi UNG K xN GgN
INyGBE BO +EFG yBBEzRAwGNF BO GgN CBRAGF f0w f1w f2fi UNG L xN GgN INyGBE BO FNyBAz
yBBEzRAwGNFfi wAz UNG M xN GgN INyGBE BO GgREz yBBEzRAwGNF– jgNA HFN GgN yBVVwAz
ORUU2>a\L\M\=x=?–

00- kFN GgN yBVVwAz CUwAN wAz w OBE UBBC GB yBAFGEHyG wA wEEwL BO ! CwEwUUNU�

yBBURAP +AF “rRPHEN 2–5?– jgN +AF FgBHUz xN FDHwENfi JRGg FRzN BO UNAPGg 1– jgNL
FgBHUz xN yNAGNENz BA GgN K wKRFfi VwTRAP wA wAPUN BO /<5 JRGg GgN Lw M CUwAN– jgN
CNECNAzRyHUwE zRFGwAyN xNGJNNA GgN +AF FgBHUz xN BAN HARG– mgwG RF GgN FCwyRAP BO
GgN +AF RA w zRENyGRBA CwEwUUNU GB GgN K wKRF( cwTN GgN +A wG BAN NAz BO GgN wEEwL
yBAGwRA GgN BERPRA–

01- kFN GgN CUwAN yBVVwAz GB yBAFGEHyG w FBURz xwE BO UNAPGg 0/ yV wAz GERwA]�

PHUwE yEBFF FNyGRBA– jgN yEBFF FNyGRBA FgBHUz xN wA NDHRUwGNEwU GERwAPUN BO FRzN 1 yV–
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.

0
1

2
3

4
5

 

=0
.

0

=0,4

=0

=.,4

.

.,4

0

0,4

a6saP�

L

9

rRPHEN 2-5 YBBURAP +AF OBE qKNEyRFN 00–
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.
0

1
2

3
4
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7
8

0.

=0
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0

=0
=.,4

.
.,4
0

0,4

a

L

9

rRPHEN 2-6 XwE BO GERwAPHUwE yEBFF FNyGRBA OBE qKNEyRFN 01–

fUwyN GgN xBGGBV OwyN BO GgN xwE RA GgN ENyGwAPUN N/ � K � 0/w "0 � L � 0f– YgBBFN
GgN CBRAGF f/ RA GgN yNAGNE BO Nwyg FRzN wAz GgN ABEVwU zRENyGRBA d wCCEBCERwGNUL–
rRAwUULfi HFN GgN yBVVwAz ORUU2 GB +UU RA GgN NAzF BO GgN xwE– iNN rRPHEN 2–6–

02- � jl wAGNAAw RF VBHAGNz BA w EBBO– jgN EBBO gwF w FUBCN BO 1/ zNPENNF OEBV�

GgN gBERMBAGwU– jgENN PHL JRENF wEN GB xN FGENGygNz OEBV GgN wAGNAAw GB GgN EBBO–
jgNL wEN wGGwygNz wG w CBRAG 14 ONNG wxBIN GgN EBBOfi wAz Nwyg RF GB VwTN wA wAPUN
BO 2/ zNPENNF JRGg GgN CBUN BO GgN wAGNAAw– eAN BO GgN JRENF RF GB xN wF UBAP wF
CBFFRxUN wAz GgHF VHFG PB RA GgN zRENyGRBA RA JgRyg GgN EBBO FUBCNF zBJA– jgN BGgNE

=1.

=0.

.

0.

1.

=1.
=0.

.
0.

1.
=0.

=4

.

4

0.

04

1.

14

2.

a

y1

x
1

x0

x
2

L

y0

y
29

rRPHEN 2-! �AGNAAw BA EBBO OBE qKNEyRFN 02–
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GJB JRENF JRUU xN FgBEGNE wAz BO NDHwU UNAPGg– mgNA IRNJNz OEBV wxBINfi GgNL JRUU
Nwyg VwTN wA wAPUN BO 01/ zNPENNF JRGg GgN +EFG JRENfi BAN BA NRGgNE FRzN– uAGEBzHyN
yBBEzRAwGNF xL CHGGRAP GgN xwFN BO GgN CBUN wG GgN BERPRA “/fi/fi/? wAz GgN CBRAG JgNEN
GgN JRENF wEN wGGwygNz wG ./w /w 14/– bNG GgN EBBO FUBCN HC OEBV ANPwGRIN K GB CBFRGRIN
K – iNN rRPHEN 2–!–

w? YBVCHGN xL gwAz GgN zRENyGRBA bS BO GgN JREN bS fi S p 0w 1w 2–
x? mgwG RF GgN UNAPGg BO Nwyg JRENfi wAz JgwG wEN GgN yBBEzRAwGNF BO GgN CBRAGF

f0w f1w f2 BO wGGwygVNAG BO Nwyg JREN BA GgN EBBO(
y? sEwCg GgN EBBOfi GgN wAGNAAwfi wAz GgN GgENN PHL JRENF–



3
YHEINF RA iCwyN

fENCwENz V’UNF HFNz RA GgRF ygwCGNE

wEEBv wEEBv2 OENANG

3-0 fwEwVNGERy ENCENFNAGwGRBA BO yHEINF

YHEINF RA GJB] wAz GgENN]zRVNAFRBAwU FCwyN wEN BOGNA ENCENFNAGNz wF GgN RVwPN BO w
INyGBE]IwUHNz OHAyGRBA BO w ENwU IwERwxUN– jgRF RF ywUUNz w CwEwVNGERy ENCENFNAGwGRBA–
� CwEwVNGERy ENCENFNAGwGRBA RA GJB zRVNAFRBAF RF CEBIRzNz xL GJB yBBEzRAwGN OHAy]
GRBAFfi K.G/ wAz L.G/fi wAz GgN INyGBE]IwUHNz OHAyGRBA G 6 .K.G/w L.G//– jgNFN yHEINF
wEN INEL NwFL GB CUBG JRGg c�jb�X–

qawVCUN 3-0

� FNDHNAyN BO yBVVwAzF GB CUBG GgN yREyUN JRGg yNAGNE wG .0w 2/ wAz EwzRHF E p 1 RF
’’ G < URAFCwyN>/\ 1)CR\ 0/0?W
’’ a < 0 [1)yBF>G?W
’’ L < 2 [1)FRA>G?W
’’ CUBG>a\L?

mN ywA wUFB HFN GgN ONwGHEN BO GgN RAURAN OHAyGRBA GB VwTN FHyg CUBGF– �A wUGNEAwGN
FNDHNAyN BO yBVVwAzF GB PEwCg GgN yREyUN RF

’’ a < RAURAN>=0 [ 1)yBF>G?=?W
’’ L < RAURAN>=2 [ 1)FRA>G?=?W
’’ G < URAFCwyN>/\ 1)CR\ 0/0?W
’’ CUBG>a>G?\ L>G??W

36



3! YHEINF RA iCwyN

jgN RAURAN OHAyGRBAF a wAz L zN+ANz RA GgN +EFG wAz FNyBAz URANF wEN wEEwL]FVwEGW
JgNA wCCURNz GB GgN INyGBE Gfi GgNL CEBzHyN GgN FwVN INyGBEF wF RA GgN FNyBAz wAz
GgREz URANF BO GgN CENIRBHF FNDHNAyN–
oNG w GgREz JwL BO PEwCgRAP GgNFN GJB]zRVNAFRBAwU yHEINF RF CBFFRxUN RA

c�jb�X 4–1 wAz gRPgNE HFRAP FLVxBURywUUL zN+ANz OHAyGRBAF9

’’ FLVF G
’’ a < yBF>G?
’’ L < FRA>G?
’’ NMCUBG>a\L?

uA GgRF INEFRBA BO GgN NMCUBG yBVVwAzfi GgN zNOwHUG EwAPN BO GgN CwEwVNGNE G RF
/ � G � 1/ – uO JN JRFg GB FCNyROL w zROONENAG EwAPNfi FHyg wF 0 � G � 4fi JN HFN GgN
UBAPNE yBVVwAz NMCUBG>a\L\ *0\4,?–
iRVRUwEULfi yHEINF RA GgENN]zRVNAFRBAwU FCwyN wEN ENCENFNAGNz CwEwVNGERywUUL xL

INyGBE]IwUHNz OHAyGRBAF JRGg GgENN yBBEzRAwGN OHAyGRBAFfi G 6 .K.G/w L.G/w M.G//– �
FGwAzwEz NKwVCUN RF GgN yREyHUwE gNURKfi JgRyg RF URTN w yREyHUwE yBRU– eAN CwEwVNGERy
ENCENFNAGwGRBA RF

K.G/ p yBF Gw L.G/ p FRA Gw M.G/ p G<1/w / � G � 3/! “3–0?

jgN PEwCg RF FgBJA RA rRPHEN 3–0–
jB PEwCg yHEINF RA GgENN]zRVNAFRBAwU FCwyNfi JN HFN GgN yBVVwAz CUBG2– rBE

NKwVCUNfi GB PEwCg GgN yREyHUwE gNURK RA rRPHEN 3–0fi JN NAGNE

’’ G < URAFCwyN>/\ 3)CR\ 1/0?W
’’ CUBG2>yBF>G?\ FRA>G?\ G_>1)CR??

=/,4
/

/,4

0

=/,4
/

/,4

/

/,4

0

0,4

a

G �63�

L

G �6/

9

rRPHEN 3-0 YREyHUwE gNURKfi ERFRAP GB gNRPgG M p 1 RA GJB ENIBUHGRBAF–
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uO GgN yBBEzRAwGN OHAyGRBAF JNEN VBEN yBVCURywGNzfi JN VRPgG CENONE GB zN+AN GgNV
+EFG wF RAURAN OHAyGRBAF BE wF V+UNF–
�PwRAfi RA c�jb�X 4–1 wAz gRPgNEfi GgNEN RF w yBVVwAz NMCUBG2fi JgRyg RF

GgN wAwUBP BO NMCUBG– uO GgN yBBEzRAwGN OHAyGRBAF Kw Lw M wEN FLVxBURywUUL zN+ANz
OHAyGRBAFfi JN ywA PEwCg GgN yHEIN RA GgENN]zRVNAFRBAwU FCwyN JRGg GgN yBVVwAz
NMCUBG2>a\L\M\*/\3)CR,?– mN FgwUU zNFyERxN wA wzzRGRBAwU xNUU wAz.BE JgRFGUN BO
NMCUBG2 FgBEGUL–

3-1 jwAPNAG INyGBEF wAz INUByRGL

jgN ABGRBA BO GgN GwAPNAG INyGBE GB w yHEIN ywA xN VBGRIwGNz xL UBBTRAP wG FNywAG
URANFfi VHyg RA GgN JwL GgwG JN +Az GgN FUBCN BO GgN GwAPNAG GB w yHEIN RA BAN
zRVNAFRBA– YBAFRzNE GgN yHEIN CwEwVNGNERMNz xL f.G/ p .K.G/w L.G/w M.G// ANwE G p
G/– bNG f/ p f.G//– jgN INyGBEF

f.G/" f.G//

G " G/
p

�

K.G/" K.G//

G " G/
w
L.G/" L.G//

G " G/
w
M.G/" M.G//

G " G/

3

zNFyERxN GgN zRENyGNz URAN FNPVNAG OEBV GgN CBRAG f/ BA GgN yHEIN GB GgN CBRAG
f.G/fi VHUGRCURNz xL .G " G//

"0– uA rRPHEN 3–1 JN FgBJ GJB BO GgNFN FNywAG INyGBEFfi
I0 p .f0 " f//<.G0 " G// wAz I1 p .f1 " f//<.G1 " G// JRGg f0 p f.G0/ wAz
f1 p f.G1/fi JgNEN G/ < G0 < G1–

/
/,4

0
0,4

1
1,4

/

0

1

2

3

4

5

 

7

8

0/

/

4

0/

L6wahF6

F1

F0

f1

f0

f/

F

a6wahF6

9
6w
a
hF
6

rRPHEN 3-1 iNywAG INyGBEF I0 wAz I1 wAz GwAPNAG INyGBE I p *K 0.G//w L0.G//w M0.G//fl–



4/ YHEINF RA iCwyN

uO GgN yBBEzRAwGN OHAyGRBAF K.G/w L.G/w M.G/ wEN zROONENAGRwxUN wG G/fi GgN yBVCBANAGF
BO GgN FNywAG INyGBEF yBAINEPN GB K 0.G//w L0.G//w M0.G//– jgN INyGBE

I p *K 0.G//w L
0.G//w M

0.G//fl

RF w GwAPNAG INyGBE GB GgN yHEIN wG f.G//– mN FwL w GwAPNAG INyGBE xNywHFN wAL
FywUwE VHUGRCUN BO I RF wUFB w GwAPNAG INyGBE– iNN rRPHEN 3–1– uO OBE FBVN ENwFBA JN
ywAABG yBVCHGN GgN zNERIwGRINF K 0.G//w L0.G//w M0.G//fi JN ywA HFN GgN yBVCBANAGF
BO .f.G/" f.G///<.G " G// GB wCCEBKRVwGN GgN zNERIwGRINF– jgRF RF ywUUNz AHVNERywk
zROONENAGRwGRBA wAz RF zRFyHFFNz RA VBEN zNGwRU RA iNyGRBA 3–5–
uO f.G/ ENCENFNAGF GgN CBFRGRBA BO w CwEGRyUN wG GRVN G fi GgNA GgN GwAPNAG INyGBE

I p *K 0.G/w L0.G/w M0.G/fl RF RAGNECENGNz wF GgN INkByRGL BO GgN CwEGRyUN– jgN FCNNz BO GgN
CwEGRyUN RF

QQI.G/QQ p
Z

K 0.G/1 � L0.G/1 � M0.G/1!

jgN wyyNkNEwGRBA BO GgN CwEGRyUN RF

w p zI

zG
p *K 00.G/w L00.G/w M00.G/fl!

qawVCUN 3-1

mN ywA wzz GwAPNAG INyGBEF wG FNINEwU CBRAGF wUBAP GgN PEwCg BO w yHEIN HFRAP
GgN wEEBv wAz wEEBv2 yBVVwAzF– mN ENGHEA GB GgN gNURK BO rRPHEN 3–0fi JgRyg RF
CwEwVNGNERMNz xL qDF– “3–0?– jgN INUByRGL gNEN RF I.G/ p *" FRA Gw yBF Gw 0<1/fl– mN
ywA PEwCg GgN gNURKfi GBPNGgNE JRGg GwAPNAG INyGBEF wG GRVNF G p /w /<3w /<1w ! ! ! w 3/
JRGg GgN OBUUBJRAP FyERCG9

G < URAFCwyN>/\ 3)CR\ 0/0?W
a < RAURAN>=yBF>G?=?W
L < RAURAN>=FRA>G?=?W
M < RAURAN>=G_>1)CR?=?W
CUBG2>a>G?\L>G?\M>G??
QBUz BA
OBE F < URAFCwyN>/\ 3)CR\ 06?W

C < *a>F?\L>F?\M>F?,W
I < *]FRA>F?\ yBF>F?\ 0_>1)CR?,W
wEEBv2>C\I\=E=?

NAz
IRNv>024\3/?

uA URANF 1fi 2fi wAz 3fi JN zN+ANz GgN yBBEzRAwGN OHAyGRBAF JRGg GgN RAURAN ONwGHEN– mN
zRz ABG zB GgN FwVN OBE GgN zNERIwGRINF K 0fi NGy–fi xNywHFN JN HFNz GgNV BAUL BAyN–
jgN ENFHUG RF FgBJA RA rRPHEN 3–2–
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6a6wahF

G �63�

6L6wahF

G �6/

69
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a
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rRPHEN 3-2 YREyHUwE gNURK JRGg INUByRGL INyGBEF–

jgN yBVVwAz NMCUBG2 ywA xN HFNz gNENfi JRGg wA wzzRGRBAwU wEPHVNAG GgwG
ywHFNF w ENz xNwz GB VBIN wUBAP GgN yHEIN OEBV RARGRwU CBRAG GB GNEVRAwU CBRAG– jgN
ywUU RF

’’ NMCUBG2>a\L\M\*/\ 3)CR,\ =wARVwGN=?

jgN INUByRGL BO GgN xNwz IwERNF wF GgN INUByRGL .K 0w L0w M0/ IwERNF– uO JN ENCUwyN GgN
CwEwVNGNE G xL 1G fi GgN xNwz VBINF GJRyN wF OwFG–
eOGNA w yHEIN ywA gwIN FgwEC yBEANEFfi BE yHFCF– rBE NKwVCUN RA GJB zRVNAFRBAFfi

f.G/ p .K.G/w L.G// p .G2w G1/fi OBE QG Q � 0 “FNN rRPHEN 3–3?fi gwF w yHFC wG ./w //– mN
ABGN gNEN GgwG I.// p *K 0.//w L0.//fl p */w /fl–
� yHEIN Y JRUU ABG gwIN yHFCF RO RG ywA xN CwEwVNGNERMNz xL w INyGBE]IwUHNz

OHAyGRBA G 6 f.G/ p .K.G/w L.G/w M.G//w w � G � xfi FHyg GgwG K.G/w L.G/fi wAz M.G/ wEN
yBAGRAHBHFUL zROONENAGRwxUN BA *ww xfl wAz QQI.G/QQ = / BA *ww xfl– jgN UwGGNE yBAzRGRBA
FwLF GgwG RO f.G/ ENCENFNAGF GgN VBGRBA BO w CwEGRyUNfi GgN INUByRGL RF ANINE MNEB– uO
Y gwF w CwEwVNGNERMwGRBA f.G/ GgwG FwGRF+NF GgNFN GJB yBAzRGRBAFfi JN FwL GgwG Y RF
w FVBBGQ yHEIN– mN FwL GgwG Y RF CRNyNJRFN FVBBGQ RO RG ywA xN CwEwVNGNERMNz xL w
OHAyGRBA G 6 f.G/w w � G � xfi FHyg GgwG f RF FVBBGg NKyNCG wG w +ARGN AHVxNE BO
CBRAGF GS wAz wG Nwyg GS fi GgN BAN]FRzNz zNERIwGRINF NKRFG– jgN yHEIN CwEwVNGNERMNz xL

f.G/ p .G2w G1/w QG Q � 0fi RF CRNyNJRFN FVBBGg– jgN INUByRGL I p *2G1w 1Gfl IwARFgNF
wG G p /– �ABGgNE CRNyNJRFN FVBBGg yHEIN RF GgN CwGg yBAFRFGRAP BO GgN OBHE FRzNF BO
w FDHwEN– tNEN RG JBHUz xN VBEN yBAINARNAG GB HFN OBHE zROONENAG OHAyGRBAFfi BAN OBE
Nwyg FRzN–
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rRPHEN 3-3 sEwCg BO yHEIN f.G/ p .G2w G1/ FgBJRAP yHFC wG G p /–

jB HAROL GgN ABGwGRBA FBVNJgwGfi JN FgwUU wzBCG GgN yBVVBA CEwyGRyN RA CgLFRyF
wAz NAPRANNERAP BO RzNAGROLRAP GgN CBRAG f p .Kw Lw M/ JRGg GgN INyGBE wGGwygNz wG
GgN BERPRA JRGg GgN FwVN yBVCBANAGFfi E p *Kw Lw Mfl–

qawVCUN 3-2

jgN yLyUBRz yHEIN RF wA NKwVCUN BO w CRNyNJRFN FVBBGg yHEIN– uG RF GgN CwGg OBUUBJNz
xL w URPgG wGGwygNz GB GgN ERV BO w JgNNU wF RG EBUUF– bNG GgN JgNNU gwIN EwzRHF E –
mN wFFHVN GgwG GgN JgNNU RF EBUURAP zBJA GgN CBFRGRIN wKRF JRGg wAPHUwE INUByRGL  –
iRAyN GgN yNAGNE BO GgN JgNNU RF wUJwLF UBywGNz zRENyGUL BINE GgN CBRAG BO yBAGwyG JRGg
GgN PEBHAzfi GgN yNAGNE BO GgN JgNNU VBINF RA w gBERMBAGwU zRENyGRBA JRGg yBAFGwAG
INUByRGL � p E – tNAyN GgN yNAGNE BO GgN JgNNU JRUU xN UBywGNz xL GgN INyGBE
E/.G/ p *�Gw Efl– iRAyN GgN JgNNU RF EBUURAP RA w yUByTJRFN OwFgRBAfi GgN URPgG BA GgN
ERV VBINF yUByTJRFN wxBHG GgN yNAGNE– uGF VBGRBA wxBHG GgN yNAGNE RF PRINA xL
E0.G/ p *E yBF. G � :/w"E FRA. G � :/flfi JgNEN : RF w CgwFN OwyGBE zNGNEVRANz xL GgN
CBFRGRBA wG GRVN G p /– tNAyN GgN CBFRGRBA BO GgN URPgG BA GgN JgNNU ERV RF PRINA xL

E.G/ p E/.G/� E0.G/ p *E G � E yBF. G � :/w E " E FRA. G � :/fl!

uO JN FCNyROL GgwG GgN URPgG wG G p / RF GB xN wG GgN CBRAG ./w // “GgN CBRAG BO
yBAGwyG JRGg GgN K wKRF?fi JN VHFG GwTN : p /<1– �OGNE wCCULRAP FBVN GERPBABVNGERy
RzNAGRGRNFfi GgN NDHwGRBAF xNyBVN

E.G/ p *E. G " FRA G/w E.0" yBF G/fl!
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/
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6a6wahF

rRPHEN 3-4 YLyUBRz yHEIN JRGg GwAPNAG INyGBEF OBE JgNNU BO EwzRHF 0 JRGg wAPHUwE INUByRGL  p 0–

jgN yLyUBRz yHEINfi GBPNGgNE JRGg FNINEwU INUByRGL INyGBEFfi RF PEwCgNz JRGg GgN FyERCG
“FNN rRPHEN 3–4?fi

; sEwCQ GQN yLyUBRz yHEIN
Ewz < 0W BVNPw < 0W
G < URAFCwyN>/\ 3)CR\ 010?W
a < Ewz)>BVNPw)G ]FRA>BVNPw)G??W
L < Ewz)>0 ] yBF>BVNPw)G??W
CUBG>a\L?
QBUz BA

; �zz GQN INUByRGL INyGBEF
OBE F < URAFCwyN>/\ 3)CR\ 14?W

E < *Ewz)>BVNPw)F ]FRA>BVNPw)F??\
Ewz)>0]yBF>BVNPw)F?,W

H < *Ewz)BVNPw)>0] yBF>BVNPw)F??\
Ewz)BVNPw)FRA>BVNPw)F?,W

wEEBv>E\H\=E=?
NAz
QBUz BOO

dBGN GgwG GgN INUByRGL RF MNEB JgNA G p /w 1/ fi wAz 3/ – jgNFN wEN GgN CBRAGF BO yBAGwyG
JRGg GgN PEBHAzfi wAz GgN yHEIN GEwyNz BHG xL GgN URPgG gwF w yHFC wG GgNFN CBRAGF–
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3-2 �Ey UNAPGg

jgN UNAPGg BO w URAN FNPVNAG OEBV CBRAG f/ p .K/w L/w M// GB CBRAG f0 p .K0w L0w M0/
RF FRVCUL GgN ABEV BO GgN INyGBE

f0 " f/ p *K0 " K/w L0 " L/w M0 " M/fl

wAz GgRF RF

QQf0 " f/QQ p
Z

.K0 " K//1 � .L0 " L//1 � .M0 " M//1!

iRVRUwEUL GgN UNAPGg BO w CBULPBAwU CwGg 0 JRGg INEGRyNF f/w f0w ! ! ! w fd RF GgN
FHV BO GgN UNAPGg BO GgN yBAANyGRAP URAN FNPVNAGF9

UNAPGg.0/ p QQf0 " f/QQ � QQf1 " f0QQ � \ \ \ � QQfd " fd"0QQ! “3–1?

jgN OwyG GgwG JN ywA NwFRUL ywUyHUwGN GgN UNAPGg BO w CBULPBAwU CwGg FHPPNFGF
GgwG JN yBHUz PRIN VNwARAP GB GgN UNAPGg BO w yHEIN Y xL wCCEBKRVwGRAP GgN yHEIN
xL w CBULPBAwU CwGg 0 wAz GgNA ywUyHUwGRAP GgN UNAPGg BO 0– eHE CEByNzHEN RF GB
FNUNyG CBRAGF f/w ! ! ! w fd BA Y wAz GgNA GB OBEV GgN FHV “3–1?– jgN CBULPBAwU
wCCEBKRVwGRBA RF RUUHFGEwGNz RA rRPHEN 3–5–
�F JN ygBBFN VBEN wAz VBEN CBRAGF BA Y fi GgN CBULPBAwU CwGg 0 xNyBVNF w xNGGNE

wAz xNGGNE wCCEBKRVwGRBA GB GgN yHEIN Y – mgNA Y RF CRNyNJRFN FVBBGgfi GgN UNAPGgF
BO GgN wCCEBKRVwGRAP CBULPBAwU CwGgF yBAINEPN GB w AHVxNE k.Y/fi JgRyg JN FgwUU
GwTN wF GgN UNAPGg BO Y – uO Y RF CwEwVNGNERMNz xL E.G/w w � G � xfi JRGg INUByRGL
INyGBE I.G/ p *K 0.G/w L0.G/w M0.G/flfi GgN UNAPGg k.Y/ RF PRINA xL GgN wEy UNAPGg RAGNPEwU

k.Y/ p
p x

w

QQI.G/QQ zG p
p x

w

Z

K 0.G/1 � L0.G/1 � M0.G/1 zG!

/ /,1 /,3
/,5 /,7 0 0,1 0,3 0,5

/

0

1

2

3

4

5

 

/

4

0/
6L6wahF6

f3

6a6wahF6

69
6w
a
hF
6 f2

f1f0
f/

rRPHEN 3-5 fBULPBAwU CwGg 0 wCCEBKRVwGRAP yHEIN Y –



3–2 �Ey UNAPGg 44

XNywHFN BO GgN FDHwEN EBBG wCCNwERAP RA QQIQQfi GgNEN wEN ABG VwAL NKwVCUNF JgNEN
GgN RAGNPEwU ywA xN yBVCHGNz xL NUNVNAGwEL VNwAF– jgNEN wEN FNINEwU wUGNEAwGRIN
VNGgBzFfi zNCNAzRAP BA GgN PBwU BO BHE yBVCHGwGRBA–

ž uO JN JRFg GB PNG w IwUHN OBE GgN wEy UNAPGg FgBJRAP GgN zNCNAzNAyN BA
CwEwVNGNEFfi OBE NKwVCUNfi GgN HCCNE URVRG BO RAGNPEwGRBA xfi JN VRPgG GEL GgN
FLVxBURy RAGNPEwGRBA ONwGHENF BO c�jb�X–

ž uO JN JwAG BAUL w AHVxNE OBE GgN wEy UNAPGg BO w FCNyR+y yHEIN wAz JN
gwIN wA NKCENFFRBA OBE GgN zNERIwGRINF K 0w L0w M0fi GgNA JN ywA HFN w AHVNERywU
RAGNPEwGRBA EBHGRAN BO c�jb�Xfi FHyg wF DHwz BE DHwz!–

ž rRAwUULfi RO JN wEN PRINA w CwEwVNGNERMwGRBA G 6 E.G/ xHG RG RF zRO+yHUG GB
yBVCHGN GgN zNERIwGRINF K 0w L0w M0fi JN ywA yBVCHGN GgN UNAPGg BO wA wCCEBKR]
VwGRAP CBULPBAwU CwGg–

qawVCUN 3-3

bNG GgN yHEIN Y xN CwEwVNGNERMNz xL E.G/ p *1Gw G1w UA.G/flfi 0 � G � 1– rREFG JN
wCCEBKRVwGN GgN UNAPGg BO Y xL VwTRAP w CBULPBAwU wCCEBKRVwGRBA– tNEN RF GgN
FyERCG GgwG ywUyHUwGNF GgN FHV “3–1?9

G < 09^/091W
a < 1)GW L < G^-1W M < UBP>G?W
FHV < /W
OBE S < 090//

za < a>S[0? ] a>S?W
zL < L>S[0? ] L>S?W
zM < M>S[0? ] M>S?W
zE < *za\zL\zM,W
FHV < FHV [ ABEV>zE?W

NAz
zRFC>= GQRF RF GQN UNAPGQ BO GQN CBULPBAwU wCCEBa

HFRAP 0// FNPVNAGF =?
FHV

dBJ JN RAFGNwz ywUyHUwGN GgN FCNNz xL gwAz– mN gwIN

QQI.G/QQ p
Z

3� 3G1 � .0<G/1 p 1G � 0<G!

jgN wEy UNAPGg RAGNPEwU RF GERIRwU GB yBVCHGN xL gwAzfi xHG JN RUUHFGEwGN gBJ GB HFN
GgN AHVNERywU RAGNPEwGBE DHwz!– kFN GgN OBUUBJRAP yBVVwAzF9
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’’ FCNNz < RAURAN>=1)G [ 0^_G=?
uAURAN OHAyGRBA 9
FCNNz>G? < 1)G [ 0^_G

’’ DHwz!>FCNNz\ 0\1?
wAF <

2^5"20

uO FCNNz JNEN zN+ANz xL wA V+UN EwGgNE GgwA wA RAURAN OHAyGRBAfi GgN RAGNPEwGRBA
yBVVwAz JBHUz xN DHwz!>=FCNNz=\ 0\1?– dBGN GgN FRAPUN DHBGNF–
rRAwUUL JN VwTN w FLVxBURy ywUyHUwGRBAfi JRGg GgN HCCNE URVRG BO RAGNPEwGRBA xNRAP

w CwEwVNGNE x9

’’ FLVF G x
’’ E < *1)G\ G-1\ UBP>G?,
’’ I < zROO>E?
I <
*1\ 1)G\ 0_G,
’’ FCNNz < FDEG>I>0?-1 [ I>1?-1 [ I>2?-1??
FCNNz <
>3 [3)G-1 [0_G-1?->0_1?
’’ RAG>FCNNz\ G\ 0\ x?
wAF <
>>>0[1)x-1?-1_x-1?->0_1?)x-2[
>>0[1)x-1?-1_x-1?->0_1?)x)UBP>x?]0]1)x-1?_>0[1)x-1?

jgN yBVVwAz CENGGL>wAF? xERAPF GgRF VNFF RAGB w VBEN RAGNUURPRxUN OBEV9

’’ CENGGL>wAF?

_ 1 3 +0_1 _ 1 3 +0_1
:3 x [ 3 x [ 0: 2 :3 x [ 3 x [ 0: 1
:]]]]]]]]]]]]]]]: x [ :]]]]]]]]]]]]]]]:x UBP>x? ] 0 ] 1 x
: 1 : : 1 :
+ x _ + x _
]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]

1
0 [ 1 x

eO yBHEFNfi GgRF UwFG NKCENFFRBA ywA xN FRVCUR+Nz GB x1 " 0� UA.x/–

3-3 jgN PNBVNGEL BO yHEINF

jB OByHF BA GgN PNBVNGERy wFCNyGF BO GgN yHEIN Y fi RAzNCNAzNAG BO GgN CwEwVNGNER]
MwGRBAfi JN FgwUU OwyGBE BHG GgN FCNNzfi ENGwRARAP BAUL GgN ygwAPRAP zRENyGRBA BO GgN
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INUByRGL– mN FNG

j.G/ p I.G/

QQI.G/QQ
p *K 0.G/w L0.G/w M0.G/fl
X

K 0.G/1 � L0.G/1 � M0.G/1
! “3–2?

j RF GgN HARG GwAPNAG INyGBE–
jgN ygwAPNF RA zRENyGRBA BO GgN HARG GwAPNAG INyGBE wF GgN CBRAG f.G/ VBINF wUBAP

GgN yHEIN GNUU HF gBJ GgN yHEIN RF GJRFGRAP wAz GHEARAP RA FCwyN– iRAyN QQj.G/QQ p 0
OBE wUU G fi JN gwIN

j0.G/ \ j.G/ p /!
tNAyN

d.G/ p j0.G/

QQj0.G/QQ
“3–3?

RF w HARG INyGBE BEGgBPBAwU GB j.G/– d.G/ RF ywUUNz GgN CERAyRCwk ABEVwk INyGBE GB Y
wG GgN CBRAG f.G/– rRAwUULfi w GgREz BEGgBPBAwU INyGBE RF zN+ANz xL

n.G/ p j.G/ðd.G/! “3–4?

n RF ywUUNz GgN xRABEVwk– jgNFN GgENN VHGHwUUL BEGgBPBAwU HARG INyGBEF yBAFGRGHGN GgN
rENANG OEwVN wG Nwyg CBRAG f.G/ BA GgN yHEIN JgNEN j0.G/ 6p /– rRAwUUL JN zN+AN
GgN FywUwE OHAyGRBA

�.G/ p QQj
0.G/QQ

QQI.G/QQ
! “3–5?

� RF ywUUNz GgN yHEIwGHEN–
jgN HARG GwAPNAG INyGBE RF ABG GBB zRO+yHUG GB yBVCHGN– mN ywA yBVCHGN dfi nfi

wAz � RA GNEVF BO jw Iw wAz w JRGg GgN OBUUBJRAP NKCENFFRBAF9

d p w" .w \ j/j
QQw" .w \ j/jQQ

“3–6?

jgN AHVNEwGBE RA GgN NKCENFFRBA OBE d RF GgN CEBSNyGRBA BO GgN wyyNUNEwGRBA w BAGB
GgN CUwAN BEGgBPBAwU GB j– jgNA RG ywA xN FgBJA GgwG

n p Ið w

QQIð wQQ
“3–!?

wAz

� p QQIð wQQ
QQIQQ2

! “3–8?



4! YHEINF RA iCwyN

jgN CUwAN FCwAANz xL j wAz dfi JRGg ABEVwU nfi RF ywUUNz GgN BFyHkwGRAP CkwAN–
jgN yREyUN JRGg EwzRHF 0<� ULRAP RA GgN BFyHUwGRAP CUwAN RF GgN yREyUN GgwG VwTNF
GgN xNFG +G JRGg GgN yHEIN wG GgwG CBRAG– eFyHkwGRAP yBVNF OEBV GgN bwGRA JBEz OBE
’TRFFRAP–$
rEBV GgN wUGNEAwGRIN NKCENFFRBA “3–!? OBE n JN FNN GgwG xBGg I wAz w URN RA GgN

BFyHUwGRAP CUwAN– tNAyN w ywA xN ENFBUINz RAGB w GwAPNAGRwU yBVCBANAG wAz w ABEVwU
yBVCBANAGfi

w p wjj� wddw “3–0/?

wj p w \ jw wd p w \ d!
wj gwF GgN wUGNEAwGN NKCENFFRBA GgwG VwL xN NwFRNE GB yBVCHGNfi

wj p
zQQI.G/QQ
zG

!

V’UN OENANG

jB gNUC IRFHwURMN GgN rENANG OEwVN wG CBRAGF wUBAP w yHEINfi JN ywA HFN GgN V+UN
OENANG^V– uG zRFCUwLF GgN INyGBEF jwdwn wG w ygBFNA CBRAG wUBAP w yHEIN RA GgN
+PHENfi wAz BA GgN FyENNA zRFCUwLF w VwGERK OEwVN BO JgRyg GgN +EFG yBUHVA RF
jfi GgN FNyBAz yBUHVA RF dfi wAz GgN GgREz yBUHVA RF n– jgN yHEIwGHEN � RF wUFB
yBVCHGNz wAz zRFCUwLNz– jB HFN OENANGfi GgN yBBEzRAwGN OHAyGRBAF K.G/w L.G/w M.G/
VHFG xN zN+ANz NRGgNE RA V+UNF BE wF RAURAN OHAyGRBAF– uO GgNL wEN zN+ANz RA V+UNFfi
GgN ywUU RF

’’ OENANG>=a=\ =L=\ =M=?

jgN HFNE JRUU GgNA xN wFTNz GB RACHG G IwUHNF JgNEN GgN rENANG OEwVN RF GB xN
yBVCHGNz– jgRF ywA xN zBAN OBHE GRVNF– uO GgN yBBEzRAwGNF wEN zN+ANz xL RAURAN
OHAyGRBAFfi JN zB ABG ANNz GgN FRAPUN DHBGNFfi wAz GgN ywUU RF

’’ OENANG>a\L\M?

qawVCUN 3-4

jgN OBUUBJRAP FNDHNAyN BO yBVVwAzF JwF HFNz GB CEBzHyN rRPHEN 3–6–

’’ a < RAURAN>=1)G=?
’’ L < RAURAN>=G^-1=?
’’ M < RAURAN>=G^-2_1=?
’’ G < /9^/091W
’’ CUBG2>a>G?\ L>G?\ M>G??
’’ waRF NDHwU
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rRPHEN 3-6 sEwCg BO E.G/ p *1Gw G1w G2<1flw / � G � 1fi FgBJRAP GgN rENANG OEwVN wG G p
/w /!!w 0!3w 0!!–

’’ QBUz BA
’’ OENANG>a\L\M?
NAGNE IwUHN BO G
/
NAGNE GQN IwUHN BO G
^!
NAGNE GQN IwUHN BO G
0^3
NAGNE GQN IwUHN BO G
0^!

dBGRyN GgwG wG G p /fi xBGg j wAz d URN RA GgN Kw L CUwANfi JgRyg RA GgRF ywFN RF GgN
BFyHUwGRAP CUwAN– �F JN wzIwAyN wUBAP GgN yHEINfi RG RF GJRFGRAPfi wAz GgN BFyHUwGRAP
CUwAN EBUUF RA w yUByTJRFN zRENyGRBAfi wF JN ywA FNN xL BxFNEIRAP GgN BERNAGwGRBA BO n–

3-4 hBGwGRBAF RA GgN CUwAN

hBGwGRBAF wxBHG w CBRAG RA GgN Kw L CUwAN CUwL wA RVCBEGwAG EBUN RA GgN PNBVNGEL BO
CUwAwE yHEINF– bNG GgN CBRAG .Kw L/ xN ENCENFNAGNz xL GgN yBUHVA INyGBE I p *Kw Lfl–
jgRF INyGBE ywA xN EBGwGNz wxBHG GgN BERPRA xL w VwGERK VHUGRCURywGRBA– bNG � xN wA
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wAPUNfi / � Q� Q < 1/ – jgN OBUUBJRAP 1ð 1 VwGERK RF ywUUNz w EBGwGRBA VwGERK9

h p
�

yBF � " FRA �
FRA � yBF �

3

! “3–00?

jgN INyGBE v p hI RF GgN RVwPN BO I CEBzHyNz xL GgRF EBGwGRBA– uA GNEVF BO yBVCB]
ANAGFfi

v p *K yBF � " L FRA �w K FRA � � L yBF �fl! “3–01?

jgN CBRAG .Kw L/ RF VwCCNz RAGB GgN CBRAG JRGg GgN yBVCBANAGF BO v– uA CwEGRyHUwEfi
ABGN GgwG GgN CBRAG .0w // PBNF RAGB GgN CBRAG .yBF �w FRA �/ wAz GgN CBRAG ./w 0/ PBNF
RAGB ." FRA �w yBF �/– iNN rRPHEN 3–!–
mgwG RF GgN RVwPN BO w yHEIN HAzNE EBGwGRBA( iHCCBFN GgN yHEIN Y RF CwEwVNGNERMNz

xL E.F/ p *K.F/w L.F/flw w � F � x– jgNA GgN RVwPN yHEIN gY RF CwEwVNGNERMNz xL
D.F/ p hE.F/– jB +Az GgN yBVCBANAGFfi HFN qD– “3–01? BA *K.F/w L.F/fl OBE Nwyg F–
mN gwIN

D.F/ p *K.F/ yBF � " L.F/ FRA �w K.F/ FRA � � L.F/ yBF �fl! “3–02?

jgN GwAPNAG INyGBEF BO Y wAz gY wEN wUFB ENUwGNz– uO JN zROONENAGRwGN GgN yBVCBANAGF

BO D.F/fi JN +Az GgwG w GwAPNAG INyGBE GB gY gwF yBVCBANAGF

D0.F/ p *K 0.F/ yBF � " L0.F/ FRA �w K 0.F/ FRA � � L0.F/ yBF �fl “3–03?

XL ENONEERAP GB qD– “3–01? JN FNN GgwG D0.F/ p hE0.F/fi JgRyg VwL xN FgBEGNANz GB
gI.F/ p hI.F/–

�APTN p

jR

jNR

ji

jNi

rRPHEN 3-! lNyGBEF R p *0w /fl wAz S p */w 0fl wGGwygNz wG GgN BERPRA wAz EBGwGNz GgEBHPg wA wAPUN � –
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=2 =1 =0 / 0 1 2

=1

=0

/

0

1

rRPHEN 3-8 eERPRAwU NUURCFN “zwFgNz URAN? wAz EBGwGNz NUURCFN “FBURz URAN?fi wAPUN BO EBGwGRBA � p /<2–

qawVCUN 3-5

mN FgBJ gBJ GB EBGwGN w FgwCN “FNN rRPHEN 3–8?– bNG HF CwEwVNGNERMN GgN NUURCFN

K1

8
� L1

3
p 0

JRGg E.F/ p *2 yBF Fw 1 FRA Fflw / � F � 1/ – jgN OBUUBJRAP FyERCG EBGwGNF GgRF NUURCFN
GgEBHPg wA wAPUN � RA w yBHAGNEyUByTJRFN zRENyGRBA JgNA � = /– mN HFN qD– “3–02?9

GQNGw < RACHG>= NAGNE GQN EBGwGRBA wAPUN =?
F < URAFCwyN>/\ 1)CR\ 0/0?W
a/ < 2)yBF>F?W L/ < 1)FRA>F?W
; rREFG vN CUBG GQN NUURCFN vRGQ AB EBGwGRBA
CUBG>a/\L/?
QBUz BA
; dBv EBGwGN wAz CUBG wPwRA
a < yBF>GQNGw?)a/ ]FRA>GQNGw?)L/W
L < FRA>GQNGw?)a/ [ yBF>GQNGw?)L/W
CUBG>a\L?W waRF NDHwU

3-5 dHVNERywU zROONENAGRwGRBA

�F JN FwJ RA GgN zRFyHFFRBA BO GgN GwAPNAG INyGBE GB w yHEINfi RG RF CBFFRxUN GB
wCCEBKRVwGN GgN zNERIwGRIN BO w OHAyGRBA xL zROONENAyN DHBGRNAGF– dBGN GgwG RA GgN
V+UN OENANGfi GgN RACHG OHAyGRBAF wEN BAUL GgN yBBEzRAwGN OHAyGRBAF K.G/w L.G/w M.G/–
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tBJNINEfi GB yBVCHGN jfi dfi wAz n JN ANNz GgN +EFG wAz FNyBAz zNERIwGRINF BO
GgNFN OHAyGRBAF– iRAyN GgNFN wzzRGRBAwU OHAyGRBAF wEN ABG CEBIRzNzfi GgN zNERIwGRINF
wEN wCCEBKRVwGNz HFRAP AHVNERywU zROONENAGRwGRBA–
hNywUU OEBV BAN]zRVNAFRBAwU ywUyHUHF GgwG w OHAyGRBA JRGg GJB yBAGRAHBHF zNERIw]

GRINF ywA xN wCCEBKRVwGNz xL w URANwE “FGERyGUL FCNwTRAPfi wO+AN? OHAyGRBA– jgN URANwE
wCCEBKRVwGRBA RF PRINA xL GgN +EFG GJB GNEVF BO GgN jwLUBE NKCwAFRBAfi JRGg wA NEEBE
NKCENFFNz RA GNEVF BO GgN FNyBAz zNERIwGRIN9

O .G � Q/ p O .G/� O 0.G/Q � O 00.¾/

1
Q1 “3–04?

JgNEN ¾ RF FBVN CBRAG xNGJNNA G wAz G�Q– jgRF NDHwGRBA ywA xN HFNz GB wCCEBKRVwGN
GgN zNERIwGRIN O 0 RA GNEVF BO GgN OHAyGRBA IwUHNF JRGg wA NEEBE CEBCBEGRBAwU GB Qfi

O 0.G/ p O .G � Q/" O .G/

Q
� q “3–05?

JgNEN

q p " O 00.¾/

1
Q!

jgN DHBGRNAG BA GgN ERPgG BO qD– “3–05? RF ywUUNz GgN OBEJwEz zROONENAyN wCCEBKRVw]
GRBA GB O 0.G/– uO JN ENCUwyN Q xL "Q RA “3–05? JN BxGwRA GgN xwyTJwEz zROONENAyN
wCCEBKRVwGRBA GB O 0.G/fi

O 0.G/ p O .G/" O .G " Q/

Q
� q !

uO JN wFFHVN GgwG O gwF GgENN yBAGRAHBHF zNERIwGRINFfi JN ywA VwTN w UBAPNE
jwLUBE NKCwAFRBAfi

O .G � Q/ p O .G/� O 0.G/Q � O 00.G/

1
Q1 � O 000.¾/

5
Q2! “3–06?

jgNA JN ywA VwTN w VBEN CENyRFN NKCENFFRBA OBE GgN NEEBE RA GgN OBEJwEz wAz
xwyTJwEz zROONENAyN wCCEBKRVwGRBAFfi

O 0.G/ p O .G � Q/" O .G/

Q
" O 00.G/

1
Q " O 000.¾/

5
Q1! “3–0!?

wAzfi ENCUwyRAP Q xL "Q RA qD– “3–0!?fi

O 0.G/ p O .G/" O .G " Q/

Q
� O 00.G/

1
Q " O 000.�/

5
Q1! “3–08?
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uO JN wzz GBPNGgNE qDF– “3–0!? wAz “3–08? wAz zRIRzN xL 1fi JN wEN GwTRAP wA wINEwPN
BO GgN OBEJwEz wAz xwyTJwEz zROONENAyN wCCEBKRVwGRBAF– jgRF wINEwPN JRUU xN VBEN
wyyHEwGN xNywHFN GgN O 00.G/Q GNEV JRUU zEBC BHGfi UNwIRAP NEEBE GNEVF RAIBUIRAP Q1–
jgN ENFHUG RF ywUUNz GgN yNAGNENz zROONENAyN wCCEBKRVwGRBAfi

O 0.G/ p O .G � Q/" O .G " Q/

1Q
� q ! “3–1/?

jgN NEEBE q BO GgN yNAGNENz zROONENAyN wCCEBKRVwGRBA RF CEBCBEGRBAwU GB Q1–
mN ywA NKGNAz GgN jwLUBE NKCwAFRBA “3–06? GB GgN ANKG GNEVfi JgRyg RAIBUINF Q3fi RO

JN wFFHVN O gwF OBHE yBAGRAHBHF zNERIwGRINF– jgNA ENCUwyRAP Q xL "Qfi wAz wzzRAP
GgN GJB NKCwAFRBAF JN FNN GgwG GgN GNEVF O 0.G/Q wAz O 000.G/Q2<5 xBGg zEBC BHG–
ZRIRzRAP xL Q1fi JN BxGwRA GgN yNAGNENz zROONENAyN wCCEBKRVwGRBA OBE O 00.G/fi

O 00.G/ p O .G � Q/" 1 O .G/� O .G " Q/

Q1
� q “3–10?

JgNEN GgN NEEBE GNEV q RF CEBCBEGRBAwU GB Q1–
rBEVHUwF “3–1/? wAz “3–10? JRGg Q p 0/"5 wEN HFNz GB wCCEBKRVwGN GgN yBVCB]

ANAGF BO I wAz w RA GgN V+UN OENANG–

qaNEyRFNF

0- bNG GgN yHEIN Y xN CwEwVNGNERMNz xL f.G/ p .0" yBF Gw 0� 1G � G1/–
w? YwUyHUwGN xL gwAz w GwAPNAG INyGBE GB GgN yHEIN wG f.//–
x? kFN c�jb�X GB yBVCHGN FNywAG INyGBEF .f.G/"f.///<G OBE G p !1w !0w !/4–

jgN NEEBE RA GgN FNywAG wCCEBKRVwGRBA RF

f.G/" f.//

G
" f 0.//!

XL JgwG OwyGBE RF GgN NEEBE RA Nwyg yBVCBANAG zNyENwFNz JgNA G RF yHG RA gwUO(
y? fUBG GgN yHEIN OBE / � G � 0 wAz HFN GgN wEEBv ONwGHEN GB CUBG Nwyg BO GgNFN

FNywAG INyGBEF wF JNUU wF GgN GwAPNAG INyGBE yBVCHGNz RA CwEG w?– �GGwyg wUU BO GgN
INyGBEF GB GgN CBRAG f.// p ./w 0/–
1- w? kFN GgN CwEwVNGNERMwGRBA K.G/ p 1 yBF Gw L.G/ p FRA G fi / � G � 1/ fi GB PEwCg�

GgN NUURCFN K1<3� L1 p 0 RA GgN Kw L CUwAN–
x? YwUyHUwGN xL gwAz GgN INUByRGLfi FCNNzfi wAz wyyNUNEwGRBA– mgNEN RF GgN FCNNz

PENwGNFGfi wAz JgNEN RF GgN FCNNz GgN FVwUUNFG(
y? kFN GgN yBVVwAz wEEBv GB wGGwyg GgN INUByRGL INyGBEF wG GgN CBRAGF f.G/

OBE GgN GRVNF G p /w /<2w /w 2/<1– iNN qKwVCUN 3–1–
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z? YwUyHUwGN GgN yHEIwGHEN xL gwAz– jgNA JERGN GgN FCNNz wAz yHEIwGHEN wF RAURAN
OHAyGRBAF wAz PEwCg GgNV GBPNGgNE BA */w 1/fl– mgNEN wEN VwKRVHV wAz VRARVHV
IwUHNF BO GgN FCNNz wGGwRANz( iwVN DHNFGRBAF OBE yHEIwGHEN–

N? kFN c�jb�X GB wCCEBKRVwGN GgN wEy UNAPGg HFRAP w CBULPBAwU wCCEBKR]
VwGRBA JRGg 0// FNPVNAGF “FNN qKwVCUN 3–3?– jgNA HFN DHwz! GB NFGRVwGN GgN wEy
UNAPGg RAGNPEwU BO GgN FCNNz– iNN qKwVCUN 3–3– uA xBGg ywFNFfi ygNyT LBHE VNGgBz BO
ywUyHUwGRBA BA w yREyUN GB FNN RO RG RF JBETRAP yBEENyGUL–

2- bNG GgN yHEIN Y xN CwEwVNGNERMNz xL

E.G/ p ..yBF G/2w .FRA G/2/w / � G � 1/!

w? fUBG GgN yHEIN– ZBNF RG gwIN yHFCF( mgNEN zB LBH NKCNyG GgN FCNNz GB xN
MNEB(

x? YwUyHUwGN xL gwAz GgN FCNNz QQIQQ p QQE0QQ– uF GgN FCNNz MNEB JgNEN LBH NKCNyG
RG GB xN OEBV LBHE PEwCg BO CwEG w?(

y? YwUyHUwGN xL gwAz GgN yHEIwGHEN– jgN OBEVHUw OBE w CUwAwE yHEIN FRVCUR+NF GB

� p QK
00L0 " L00K 0Q
QQIQQ2

!

mgNEN zBNF � gwIN FRAPHUwERGRNF( ZBNF GgRF wUFB wPENN JRGg LBHE PEwCg(

3- jgN yHEIN Y BO qKNEyRFN 2 RF CRNyNJRFN FVBBGg– jB VwTN w FVBBGg yHEINfi UNG�

HF VBzROL E– bNG Y: xN CwEwVNGNERMNz xL

E:.G/ p
0

0� :
..yBF G/2 � : yBF Gw .FRA G/2 � : FRA G/!

w? fUBG GgRF yHEIN OBE IwUHNF BO : p /!4w /!1w /!0– iNN gBJ wF : 6 /fi Y:
CEBIRzNF w FVBBGg wCCEBKRVwGRBA GB Y –

x? YwUyHUwGN GgN FCNNz wAz yHEIwGHEN BO E: wAz PEwCg BA */w 1/fl– jgRF RF w PBBz
BCCBEGHARGL GB HFN GgN FLVxBURy VwARCHUwGRBAF BO c�jb�X wAz NMCUBG– bNG : wAz
G xN FLVxBURy IwERwxUNF wAz zN+AN K wAz L RA GNEVF BO GgNV– jgNA ywUyHUwGN GgN
FCNNz wAz GgN yHEIwGHEN RA GNEVF BO G wAz :– rRAwUULfi FHxFGRGHGN IwERBHF IwUHNF BO :
wAz HFN NMCUBG GB PEwCg GgN FCNNz wAz yHEIwGHEN GBPNGgNE–

4- � CEBSNyGRUN JRGg VwFF V p 0 RF +ENz wG wA wAPUN � OEBV GgN gBERMBAGwU JRGg w
FCNNz �/– jgN yBVCBANAGF BO RGF VBGRBA wEN

E.G/ p *�/G yBF �w �/G FRA � " PG1<1fl!

mN wEN HFRAP HARGF BO ONNG wAz FNyBAzFfi FB P p 21 OG.FNy.FNy– bNG �/ p 4/ OG.FNy–



3–5 dHVNERywU zROONENAGRwGRBA 54

w? bNG G < /9^/094– kFN GgN GJB]zRVNAFRBAwU CUBGGRAP yBVVwAz CUBG GB CUBG
GgN GEwSNyGBERNF OBE � p 0/w 1/w 2/w 3/w 4/w 5/w 6/w !/ zNPENNF– oBH JRUU ANNz GgN
OBEVHUw

EwzRwAF p .zNPENNF<0!//ð /!

fUBG wUU GgNFN yHEINF BA GgN FwVN PEwCg HFRAP GgN yBVVwAz QBUz BA– kFN GgN
yBVVwAz waRF>*/ !/ / 4/,? GB yHG GgNV BOO JgNA GgNL gRG GgN PEBHAz–

x? XL VwTRAP OHEGgNE NKCNERVNAGFfi +Az GgwG IwUHN BO � GgwG LRNUzF GgN VwKRVHV
EwAPN– jgNA VwTN wA wAwULGRy ywUyHUwGRBA GB yBA+EV LBHE ENFHUG– mgwG RF GgN
VwKRVHV EwAPN( rRAz w OBEVHUw OBE GgN VwKRVHV EwAPN RA GNEVF BO GgN RARGRwU
FCNNz �/–

5- YBAFRzNE w FCwyN yHEIN E.G/ p *2 yBF.G/w 2 FRA.G/w M.G/fl– jgRF RF w yREyHUwE gNURK
BO EwzRHF E p 2 JRGg wA HAFCNyR+Nz ’ERFN$ OHAyGRBA M.G/–

w? YwUyHUwGRAP xL gwAz BE FLVxBURywUULfi FgBJ GgwG GgN GgREz yBVCBANAG BO
w" .w \ j/j RF

8M00.G/

QQI.G/QQ1
!

x? kFRAP qD– “3–6? FgBJ GgwG JgNA M.G/ p yG OBE FBVN yBAFGwAG yfi GgN INyGBE
d RF wUJwLF CwEwUUNU GB GgN Kw L CUwAN–

y? dBJ UNG M.G/ p G 1<1/ – fUBG GgN yHEIN OBE / � G � 1/ – kFN GgN V+UN
OENANG^V GB wzz GgN rENANG OEwVN wG GgN CBRAGF f.G/ OBE G p /w /<1w /w 2/<1fi
OBUUBJRAP qKwVCUN 3–4 wF w VBzNU– XL UBBTRAP wG GgN +PHENfi zNGNEVRAN RO GgN GgREz
yBVCBANAG BO d RF CBFRGRIN BE ANPwGRIN– ZBNF GgRF wPENN JRGg GgN ywUyHUwGRBA BO
CwEG w?(

z? iwVN DHNFGRBAF OBE M.G/ p G 0<1fi / � G � 1/ fi wAz CBRAGF f.G/ JRGg G p
/!0w /<1w /w 2/<1–

6- � CUwAN GwTNF BOO wG GRVN G p /– uGF ,RPgG CwGg OBE / � G � 1/ RF GgN “NUURCGRywU?
gNURK

K.G/ p 1 yBF.G/w L.G/ p 2 FRA.G/w M.G/ p G!

w? fUBG GgN yHEIN–
x? �zz GgN rENANG OEwVN wG IwERBHF CBRAGF– mgNEN RF wd PENwGNFG( mgNEN RF wd

UNwFG(

!- uA GgRF NKNEyRFN JN FgwUU yBAFGEHyG w ’gNURK$ BINE GgN yHEIN Y BO qKNEyRFN 2–�

�FFHVN ; 2 / wAz UNG 0 xN GgN yHEIN CwEwVNGNERMNz xL

D.G/ p ..yBF G/2w .FRA G/2w ;G/w / � G � 1/!



55 YHEINF RA iCwyN

w? fUBG GgN yHEIN HFRAP RAURAN OHAyGRBAF wAz CUBG2 OBE FNINEwU IwUHNF BO ;– uF
GgN yHEIN FVBBGg JgNANINE ; = /( YwA LBH NKCUwRA GgRF xL w ywUyHUwGRBA BO GgN
INUByRGL BE FCNNz(

x? dBJ ygwAPN GgN M yBVCBANAGfi wAz FNG

C.G/ p ..yBF G/2w .FRA G/2w yBF.1G//!

jgRF yHEIN RF TABJA wF GgN wFGEBRz– fUBG GgRF yHEIN HFRAP RAURAN OHAyGRBAF wAz CUBG2
BA / � G � 1/ – �EN GgNEN yHFCF CENFNAG( cwTN w gwAz ywUyHUwGRBA BO GgN INUByRGL–
mgNEN RF RG MNEB( YwUyHUwGN GgN yHEIwGHEN HFRAP GgN FLVxBURy VwARCHUwGBE– mgNEN
zBNF RG gwIN FRAPHUwERGRNF(

y? �OGNE wUU GgRF JBETfi LBH FgBHUz gwIN FBVN OHA– ZN+AN GgN yBVCBANAGF BO C
wF FLVxBURy NKCENFFRBAF– kFN GgN yBVVwAz NMCUBG2>a\L\M\=wARVwGN=?– dBGRyN
gBJ GgN xNwz FUBJF zBJA wG GgN yHFCF–

8- � 1/]OBBG xBwG RF FRGGRAP BA GgN M wKRF JRGg GgN FGNEA wG M p / wAz GgN xBJ�

wG M p 1/– jgN yEBFF FNyGRBAF BO GgN xBwG wEN CwEwxBUwF RA K fi L p .1K<w.M//1 OBE
QKQ � w.M/fi JgNEN GgN yBNO+yRNAG w.M/ p "/!/055M 1� /!1134M� 1!14– jgNEN wEN 10
ERxF NDHwUUL FCwyNz “FNN rRPHEN 3–0/?–

w? fUBG GgN ERx yEBFF FNyGRBAF OBE M p /w !w 01w 1/ RA GgN FwVN GJB]zRVNAFRBAwU
+PHEN–

/

1

3

5

7

0/

01

03

05

07

1/

=1

/

1

/

0

1

2

3

4

a6wahF

6L6wahF

6696wahF

rRPHEN 3-0. XBwG gHUU JRGg 10 ERxF–
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x? uO Nwyg BO GgN ERxF RF GB xN VwzN BO FGNNU GHxRAPfi gBJ VwAL ONNG BO GHxRAP wEN
ANNzNz OBE GgN 10 ERxF( YwUyHUwGRAP xL gwAzfi LBH ywA +Az w OBEVHUw OBE GgN UNAPGg
BO Nwyg ERx– jgNA wzz GgNV HC HFRAP w OBE UBBC–

0.- uA GgRF NKNEyRFNfi JN FgwUU yBAFGEHyG GgN BExRG BO w VBBA yREyURAP w�

CUwANG– jgN CUwANG RA GHEA OBUUBJF GgN NUURCGRywU BExRG CwEwVNGNERMNz xL E/.G/ p
*2 yBF.G/w 1 FRA.G/w /fl– jgN VNGgBz RF FRVRUwE GB GgwG BO qKwVCUN 3–2–

w? YwUyHUwGN GgN ABEVwU d BO GgN CUwANG=F BExRG xL gwAzfi wAz FgBJ GgwG GgN
xRABEVwU n p */w /w 0fl–

x? jgN VBBA yREyUNF GgN CUwANG RA wA BExRG JRGg EwzRHF .– uG VwTNF 1/ yBVCUNGN
BExRGF BO GgN CUwANG RA GgN GRVN GgN CUwANG yBVCUNGNF BAN NUURCGRywU BExRG– mN HFN GgN
ABEVwU wAz xRABEVwU INyGBEF GB zNFyERxN GgN VBBA=F CBFRGRBA ENUwGRIN GB GgN CUwANG–
rBE yBAINARNAyNfi UNG A p "d– A RF GgN ABEVwU INyGBE GB GgN NUURCFN GgwG CBRAGF GB GgN
NKGNERBE– �FFHVN GgwG wG GRVN G p /fi GgN VBBA FGwEGF wG GgN CBFRGRBA E p E/.//� .A–
rEBV GgN CBRAG BO IRNJ BO FBVNBAN BA GgN CUwANGfi GgN VBGRBA BO GgN VBBA RF
zNFyERxNz xL GgN EBGwGRBA

E0.G/ p . yBF.1/G/A� . FRA.1/G/n!

mERGN BHG xL gwAz GgN yBVCBANAGF K.G/w L.G/w M.G/ BO GgN yBVxRANz VBGRBA E.G/ p
E/.G/� E0.G/–

y? mERGN w FyERCG GB PEwCg GgN BExRG BO GgN CUwANG wAz BO GgN VBBA JRGg . p /!1–
00- uA GgRF NKNEyRFN JN FgwUU zNFyERxN wAz PEwCg GgN VBGRBA BO w ywV wAz GgN CwEG�

GgwG OBUUBJF GgN ywV– mN FgwUU wFFHVN GgN ywV RA GgN BERPRAwU CBFRGRBA RF xBHAzNz
xL w FRVCUN yUBFNz yHEIN Y GgwG PBNF wEBHAz GgN BERPRA– Y RF CwEwVNGNERMNz xL
F 6 *K.F/w L.F/flfi JgNEN K wAz L gwIN CNERBz 1/ – jgRF VNwAF GgwG K.F�1// p K.F/fi
wAz L.F � 1// p L.F/ OBE wUU F– jgN ywV OBUUBJNE RF GgN CwEG GgwG VBINF JRGg GgN
ywV wAz URNF wUBAP GgN K wKRF GB GgN ERPgG BO GgN ywV “FNN rRPHEN 3–00?– mN wFFHVN
GgwG OBE wAL wAPUN BO EBGwGRBA � fi GgN ywV OBUUBJNE GBHygNF GgN ywV RA BAUL BAN CBRAG–
bNG k.�/ xN GgN K yBBEzRAwGN BO GgRF CBRAG BO yBAGwyG– �G GgRF CBRAG GgN GwAPNAG INyGBE
GB GgN EBGwGNz ywV gwF w MNEB K yBVCBANAG– rEBV qD– “3–03?fi JN FNN GgwG wG GgN CBRAG
BO yBAGwyGfi

K 0.F/ yBF � " L0.F/ FRA � p / “3–11?

uO GgRF NDHwGRBA ywA xN FBUINz OBE F wF w OHAyGRBA � fi LRNUzRAP w OHAyGRBA F.�/fi GgNA
k.�/ RF PRINA xL

k.�/ p K.F.�// yBF � " L.F.�// FRA �!

w? bNG GgN ywV xN PRINA xL GgN yREyUN BO EwzRHF 0fi yNAGNENz wG GgN CBRAG ./!4w //–
fwEwVNGNERMN GgN xBHAzwEL yHEIN Y – kFN qD– “3–02? GB JERGN w CwEwVNGNERMwGRBA BO



5! YHEINF RA iCwyN
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rRPHEN 3-00 YwV wAz ywV OBUUBJNE RA BERPRAwU CBFRGRBA “zwFgNz URAN?fi ywV wAz ywV OBUUBJNE JRGg

� p /<2 “FBURz URAN?–

GgN ywV EBGwGNz GgEBHPg wA wAPUN � – dBGN GgwG GgN yREyUN JRUU ABG xN EBGwGNz wxBHG
RGF yNAGNE–

x? kFRAP qKwVCUN 3–5fi JERGN w FyERCG GgwG EBGwGNF GgN ywV GgEBHPg wA wAPUN �
wxBHG GgN BERPRA– fUBG GgN ywV RA GgN BERPRAwU CBFRGRBA wAz RA GgN EBGwGNz CBFRGRBA OBE
� p /<2w /<1w / – bwxNU Nwyg CBFRGRBA wAz GgN wKNF–

y? iBUIN qD– “3–11? OBE F RA GNEVF BO � fi wAz +Az GgN OHAyGRBA k.�/–

01- YBAGRAHwGRBA BO qKNEyRFN 00– mN yBAFRzNE ywVF PRINA CwEwVNGERywUUL xL��

K.F/ p y � w yBF Fw L.F/ p x FRA F!

w? igBJ GgwG qD– “3–11? xNyBVNF F.�/ p " wEyGwA..x<w/ GwA �/ wAz GgwG GgN
NKCENFFRBA OBE k.�/ xNyBVNF

k.�/ p .y � w yBF F.�// yBF � " x FRA F.�/ FRA �!

x? mERGN w c�jb�X FyERCG GgwG GwTNF wF RACHG GgN GgENN CwEwVNGNEF ww xw y
wAz PEwCgF GgN OHAyGRBA k.�/– oBH JRUU gwIN GB wzSHFG IwUHNF BO F.�/ RA GgN RAGNEIwU
*/1 � � � 2/<1fl GB VwTN k.�/ yBAGRAHBHF–

y? bNG w p 0w x p 0<1w y p 0<1– XL FGHzLRAP GgN PEwCg BO kfi +Az GgN wAPUNF
� OBE JgRyg GgN ywV OBUUBJNE RF wG RGF UNOGVBFG CBRAG RA GgN yLyUN– jgNFN wAPUNF
CEBzHyN GgN VRARVHV IwUHNF BO k.�/–



4
rHAyGRBAF BO jJB lwERwxUNF

fENCwENz V’UNF HFNz RA GgRF ygwCGNE

DFHEO aFURyN LFURyN VFURyN

4-0 pN’ARAP AHVNERywU OHAyGRBAF BO FNINEwU IwERwxUNF

dHVNERywU OHAyGRBAF BO FNINEwU IwERwxUNF wEN zN+ANz xL V+UNF wAz RAURAN OHAyGRBAF
RA GgN FwVN JwL wF AHVNERywU OHAyGRBAF BO BAN IwERwxUN–

qawVCUN 4-0

bNG O .Kw L/ p K � LNK
1�L1– jgRF OHAyGRBA ywA xN zN+ANz RA wA V+UN O^Vfi

OHAyGRBA M < O>a\L?
M < a [ L^)NaC>a^-1 [ L^-1?W

dBGRyN GgwG JN gwIN VwzN GgN OHAyGRBA wEEwL]FVwEG xL HFRAP ^) wAz ^-– rBE PEwCgRAP
CHECBFNF RG RF RVCBEGwAG GgwG O xN wxUN GB BCNEwGN BA VwGERyNF–
mgNA JN zN+AN O xL wA RAURAN OHAyGRBAfi JN VHFG RAzRywGN GgwG O RF w OHAyGRBA

BO xBGg IwERwxUNF xL URFGRAP GgNV RA FRAPUN DHBGNF9

O < RAURAN>=a [ L^)NaC>a^-1 [L^-1?=\ =a=\ =L=?

c+UNF CEBIRzN w yBAINARNAG JwL BO JERGRAP yBVCURywGNz OHAyGRBAF GgwG wERFN xL
yBVCBFRGRBA– iHCCBFN GgN OHAyGRBA RF O .Kw L/ p FRA H NKC.H1 " �1/fi JgNEN H p
K � L<1 wAz � p yBF.K " L/– �A V+UN OBE GgRF OHAyGRBA ywA xN JERGGNA

58



6/ rHAyGRBAF BO jJB lwERwxUNF

OHAyGRBA M < O>a\L?
H < a[^4)LW
I < yBF>a]L?W
M < FRA>H?^)NaC>H^-1 ] I^-1?W

4-1 sEwCgRAP AHVNERywU OHAyGRBAF BO GvB IwERwxUNF

uA GgRF ygwCGNE JN zRFyHFF PEwCgRAP w AHVNERywU OHAyGRBA O .Kw L/ BINE w ENyGwAPUN
RA GgN Kw L CUwANfi w � K � xw y � L � z– rBE GgNFN PEwCgFfi GgN CUBGGRAP IwERwxUNF
wEN w VwGERK n BO GgN K yBBEzRAwGNF wAz w VwGERK o BO GgN L yBBEzRAwGNF– jgNFN
VwGERyNF wEN yBAFGEHyGNz wF OBUUBJF– mN yBAFGEHyG w VNFg BE PERz BINE GgN ENyGwAPUN
xL FNUNyGRAP w FGNC FRMN RA GgN K zRENyGRBAfi 0K fi wAz w FGNC FRMN RA GgN L zRENyGRBAfi
0L– jgNA yBAFGEHyG INyGBEF a wAz L JRGg GgN yBVVwAzF a < w9zNUa9x wAz L <

y9zNUL9z– jgN ANKG yBVVwAz yENwGNF GJB VwGERyNF9 *n\o, < VNFQPERz>a\L?– uO
0K p .x " w/<A wAz 0L p .z " y/<Vfi GgNA a gwF UNAPGg A � 0 wAz L gwF UNAPGg
V � 0– XBGg VwGERyNF n wAz o wEN .V � 0/ð .A � 0/– jgN V � 0 EBJF BO n wEN wUU
NDHwU GB afi wAz GgN A � 0 yBUHVAF BO o wEN wUU NDHwU GB L–

qawVCUN 4-1

bNG w p "0fi x p 0fi y p /fi wAz z p 3– mN ygBBFN 0K p 0L p !3 FB GgwG A p 4
wAz V p 0/– jgN ENFHUGRAP 00ð 5 yBBEzRAwGN VwGERyNF wEN zRFCUwLNz gNEN–

’’ a < ]09^390W L < /9^393W
’’ *n\o, < VNFQPERz>a\L?

n <
]0^//// ]/^5/// ]/^1/// /^1/// /^5/// 0^////
]0^//// ]/^5/// ]/^1/// /^1/// /^5/// 0^////
]0^//// ]/^5/// ]/^1/// /^1/// /^5/// 0^////
]0^//// ]/^5/// ]/^1/// /^1/// /^5/// 0^////
]0^//// ]/^5/// ]/^1/// /^1/// /^5/// 0^////
]0^//// ]/^5/// ]/^1/// /^1/// /^5/// 0^////
]0^//// ]/^5/// ]/^1/// /^1/// /^5/// 0^////
]0^//// ]/^5/// ]/^1/// /^1/// /^5/// 0^////
]0^//// ]/^5/// ]/^1/// /^1/// /^5/// 0^////
]0^//// ]/^5/// ]/^1/// /^1/// /^5/// 0^////
]0^//// ]/^5/// ]/^1/// /^1/// /^5/// 0^////

o <
/ / / / / /
/^3/// /^3/// /^3/// /^3/// /^3/// /^3///
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/^!/// /^!/// /^!/// /^!/// /^!/// /^!///
0^1/// 0^1/// 0^1/// 0^1/// 0^1/// 0^1///
0^5/// 0^5/// 0^5/// 0^5/// 0^5/// 0^5///
1^//// 1^//// 1^//// 1^//// 1^//// 1^////
1^3/// 1^3/// 1^3/// 1^3/// 1^3/// 1^3///
1^!/// 1^!/// 1^!/// 1^!/// 1^!/// 1^!///
2^1/// 2^1/// 2^1/// 2^1/// 2^1/// 2^1///
2^5/// 2^5/// 2^5/// 2^5/// 2^5/// 2^5///
3^//// 3^//// 3^//// 3^//// 3^//// 3^////

dBGRyN GgwG GgN GBC EBJ BO GgN o VwGERK yBEENFCBAzF GB GgN VNFg CBRAGF BA GgN
xBGGBV NzPN BO GgN ENyGwAPUN– iNN rRPHEN 4–0–
dBJ GgwG JN gwIN w VNFgfi JN ywA PEwCg w OHAyGRBA O .Kw L/ BINE GgN ENyGwAPUN–

jgN PEwCg BO O JRUU yBAFRFG BO GERCUNF .KS w LR w O .KS w LR//fi R p 0w ! ! ! wV � 0w S p
0w ! ! ! w A�0– mN FgwUU yENwGN wA .V�0/ð.A�0/ VwGERK p fi JRGg p.Rw S/ p O .KS w LR/–
jB xN FCNyR+yfi JN GwTN

O .Kw L/ p 0/K1 � L1!

mN zN+AN wA RAURAN OHAyGRBA O wAz ywUyHUwGN GgN VwGERK p 9

’’ O < RAURAN>=0/)a^-1 [ L^-1=\ =a=\ =L=?
’’ p < O>n\o?

==0,/( =0,/(

=0,3(==0,3(

rRPHEN 4-0 cNFg CBRAGF RA GgN ENyGwAPUN–
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p <
0/^//// 2^5/// /^3/// /^3/// 2^5/// 0/^////
0/^05// 2^65// /^45// /^45// 2^65// 0/^05//
0/^53// 3^13// 0^/3// 0^/3// 3^13// 0/^53//
00^33// 4^/3// 0^!3// 0^!3// 4^/3// 00^33//
01^45// 5^05// 1^"5// 1^"5// 5^05// 01^45//
03^//// 6^5/// 3^3/// 3^3/// 6^5/// 03^////
04^65// "^25// 5^05// 5^05// "^25// 04^65//
06^!3// 00^33// !^13// !^13// 00^33// 06^!3//
1/^13// 02^!3// 0/^53// 0/^53// 02^!3// 1/^13//
11^"5// 05^45// 02^25// 02^25// 05^45// 11^"5//
15^//// 0"^5/// 05^3/// 05^3/// 0"^5/// 15^////

jgN PEwCg RF VwzN JRGg GgN yBVVwAz

’’ FHEO>n\o\p?

mN yBHUz wUFB yBVxRAN yBVVwAzFfi HFRAP FHEO>n\o\O>n\o??– jgN ENFHUG RF FgBJA
BA GgN UNOG RA rRPHEN 4–1– jgN VNFg JN gwIN HFNz RF EwGgNE yBwEFN– jB VwTN w
FVBBGgNE PEwCgfi JN HFN w +ANE VNFgfi FNGGRAP 0K p 0L p !1– jgN ENFHUG RF BA GgN
ERPgG RA rRPHEN 4–1–

’’ a < ]09^190W
’’ L < /9^193W
’’ *n\o, < VNFQPERz>a\L?W
’’ FHEO>n\o\O>n\o??
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rRPHEN 4-1 sEwCgF BO O .Kw L/ p 0/K1 � L1fi yBHEFN VNFg BA GgN UNOGfi +ANE VNFg BA GgN ERPgG–



4–1 sEwCgRAP AHVNERywU OHAyGRBAF BO GJB IwERwxUNF 62

V’UN DFHEO

jgRF FgBEG V+UN “DHRyT FHEO? VwTNF GgN PEwCgRAP BO AHVNERywU OHAyGRBAF BINE w
ENyGwAPUN w xRG OwFGNEfi RA GgwG GgN HFNE zBNF ABG ANNz GB yBAFGEHyG w VNFgPERz–
jgN ywUU RF DFHEO>O\yBEANEF\A? JgNA O RF wA RAURAN OHAyGRBAfi wAz DFHEO>=O=\

yBEANEF\A? JgNA O RF PRINA RA wA V+UN– yBEANEF RF w OBHE INyGBEfi *ww xw yw zfl GgwG
zN+ANF GgN ENyGwAPHUwE zBVwRA h p Nw � K � xw y � L � zffi wAz A RF GgN AHVxNE
BO FHxzRIRFRBAF RA GgN VNFg RA Nwyg zRENyGRBA– uO GgN wEPHVNAG A RF BVRGGNz RA GgN
ywUUfi GgN zNOwHUG 4/ ð 4/ VNFg RF yBAFGEHyGNzfi JgRyg RF HFHwUUL wxBHG ERPgG– uA GgN
ywFN RA JgRyg A RF BVRGGNzfi GgN yBzN RF NFFNAGRwUUL GgRF9

OHAyGRBA BHG < DFHEO>O\ yBEANEF?
w < yBEANEF>0?W x < yBEANEF>1?W
y < yBEANEF>2?W z < yBEANEF>3?W
a < URAFCwyN>w\x\40?W
L < URAFCwyN>y\z\40?W
*n\o, < VNFQPERz>a\L?W
p < ONIwU>O\ n\o?W
FHEO>n\o\p?

jgN BAUL yBVVwAz LBH gwIN ABG FNNA wUENwzL RF ONIwU– uG RF NKCUwRANz RA
YgwCGNE 02–
jgN FHEO yBVVwAz +UUF RA GgN OwyNGF BO GgN FHEOwyN wAz UNwINF BA GgN FGEwRPgG]

URAN FNPVNAGF yBAANyGRAP GgN CBRAGF BA GgN PEwCg wxBIN GgN VNFg CBRAGF RA GgN Kw L
CUwAN– jB VwTN w FVBBGgNE]UBBTRAP FHEOwyNfi OBUUBJ GgN FHEO yBVVwAz xL FQwzRAP
OUwG BE FQwzRAP RAGNEC– jgN ENFHUG RF FgBJA BA GgN UNOG BO rRPHEN 4–2– uO JN JRFg
GB FNN GgEBHPg GgN FHEOwyNfi JN ywA HFN wA wUGNEAwGN yBVVwAzfi VNFQ>n\o\O>n\o??fi
JgRyg VwTNF w JREN OEwVN GLCN BO PEwCgfi FgBJA BA GgN ERPgG BO rRPHEN 4–2–
c�jb�X HFNF yBUBE GB RAzRywGN GgN M yBBEzRAwGN BO w FHEOwyN– oBH JRUU ABGN GgwG

GgN UBJNFG CBRAG BA GgN PEwCg RF zwET xUHNfi JgRUN GgN gRPgNFG CBRAG RF ENz– jgRF
wFFRPAVNAG BO yBUBEF RF ywUUNz w yBkBEVwC– jgN zNOwHUG yBUBEVwC RF ywUUNz SNG– uG
RF w IwERwAG BO GgN yBUBEVwC QFI “gHN]FwGHEwGRBA IwUHN?– jgNEN wEN VwAL zROONENAG
yBUBEVwCFfi FHRGwxUN OBE zROONENAG CHECBFNF– jB ygwAPN GgN yBUBEVwC GB yBUBE GgN
PEwCg RA FgwzNF BO PEwLfi HFN GgN yBVVwAz yBUBEVwC>PEwL?– jB yBUBE GgN PEwCg RA
w FgwzRAP xUwyT]ENz]LNUUBJ]JgRGNfi HFN yBUBEVwC>QBG?– rBE VBEN RAOBEVwGRBAfi NAGNE
QNUC yBUBEVwC–

sEwCgRAP w AHVNERywU OHAyGRBA RA CBUwE yBBEzRAwGNF

eOGNA JN VwL JRFg GB PEwCg w OHAyGRBAfi ABG BINE w ENyGwAPUN xHG BINE w zRFT– jB zB
GgRF JN VHFG VwTN BAN NKGEw FGNC RA GgN yBAFGEHyGRBA BO GgN VNFg– jgN +EFG GgENN
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rRPHEN 4-2 sEwCgF BO O .Kw L/ p 0/K1 � L1fi FgwzRAP ,wG BA GgN UNOGfi JREN OEwVN BA GgN ERPgG–

URANF RA GgN OBUUBJRAP FyERCG yENwGN w VNFgPERz BO Ew � yBBEzRAwGNF– jgN OBHEGg wAz
+OGg URANF yBAINEG GgN Ew � VNFg RAGB w yHEIRURANwE VNFg RA GgN Kw L CUwAN–

qawVCUN 4-2

jgN OBUUBJRAP FyERCG FgBJF gBJ GB PEwCg GgN OHAyGRBA O .Kw L/ p K " 0 � L1 BINE
GgN zRFT N.K " 0/1 � .L " 2/1 p 3f9

; rREFG VwTN w VNFQPERz RA E\ GQNGw yBBEzRAwGNF
E < URAFCwyN>/\1\10?W
GQNGw < URAFCwyN>/\ 1)CR\ 30?W
*h\jt, < VNFQPERz>E\GQNGw?W

; dBv yBAINEG RAGB w yHEIRURANwE VNFQPERz RA a\L
; yBBEzRAwGNF
n < 0 [ h^)yBF>jt?W
o < 2 [ h^)FRA>jt?W
p < n]0 [ o^-1W
FHEO>n\o\p?
QBUz BA

; wzz GQN CUwAN M < ]4 vRGQ GQN yHEIRURANwE
; VNFQPERz

FHEO>n\o\]4[/)p?
QBUz BOO
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rRPHEN 4-3 sEwCg BO K " 0� L1 BINE GgN zRFT .K " 0/1 � .L " 2/1 p 3–

jgN ENFHUG RF FgBJA RA rRPHEN 4–3– jgN Ew � VNFgPERz RF zRFCUwLNz BA GgN CUwAN
M p "4–
rBE w OHAyGRBA P p P.Ew �/fi JN ywA CEByNNz RA GgN FwVN JwL–

qawVCUN 4-3

mN PEwCg P.Ew �/ p .E<1/ FRA.�/ � E2 yBF.2�/ BINE GgN HARG zRFTfi yNAGNENz wG GgN
BERPRA “FNN rRPHEN 4–4?–
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rRPHEN 4-4 sEwCg BO P.Ew �/ p .E<1/ FRA.�/� E2 yBF.2�/ BINE GgN HARG zRFT–
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E < URAFCwyN>/\0\10?W
GQNGw < URAFCwyN>/\ 1)CR\ 30?W
*h\jt, < VNFQPERz>E\GQNGw?W
n < h^)yBF>jt?W
o < h^)FRA>jt?W
p < ^4)h^)FRA>jt? [ h^-2^)yBF>2)jt?W
FHEO>n\o\p?

4-2 bNINU yHEINF

jgN FNG BO CBRAGF .Kw L/ JgNEN w OHAyGRBA GwTNF BA w PRINA IwUHN RF ywUUNz w kNINk FNG
BO GgN OHAyGRBA– uO GgN OHAyGRBA RF O .Kw L/fi JN JERGN

iy p N.Kw L/ 9 O .Kw L/ p yf!
eOGNA GgNFN FNGF wEN yHEINF RA GgN Kw L CUwANfi ywUUNz kNINk yHEINF– uA VwAL yBAGNKGFfi
GgN UNINU yHEINF wEN ywUUNz yBAGBHE kRANF– mN ywA IRFHwURMN gBJ GgN UNINU yHEINF
wEN PNANEwGNz xL FURyRAP GgN PEwCg BO O JRGg w CUwAN M p y– jgN RAGNEFNyGRBA BO
GgRF CUwAN JRGg GgN PEwCg RF HFHwUUL w yHEIN RA GgRF CUwAN– jgN UNINU yHEIN RF GgN
CEBSNyGRBA BO GgRF yHEIN zBJA BA GgN Kw L CUwAN– mN RUUHFGEwGN GgNFN RzNwF JRGg GgN
FwVN OHAyGRBA JN HFNz RA qKwVCUN 4–19 O .Kw L/ p 0/K1 � L1– uA rRPHEN 4–5 “UNOG?
gBERMBAGwU CUwANF wG gNRPgGF M p 5w 01w 0! RAGNEFNyG GgN PEwCg BO O – uA rRPHEN 4–5
“ERPgG? GgN yBEENFCBAzRAP UNINU yHEINF wEN zRFCUwLNz–
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rRPHEN 4-5 eA GgN UNOGfi PEwCg BO O .Kw L/ p 0/K1 � L1 RAGNEFNyGRAP CUwANF BO gNRPgG M p 5w 01w 0!–
eA GgN ERPgGfi yBEENFCBAzRAP UNINU yHEINF–



4–2 bNINU yHEINF 66

c�jb�X gwF w yBVVwAz GgwG PNANEwGNF UNINU yHEINF BO w OHAyGRBA– rREFG yBAFGEHyG
w VNFg BINE FBVN ENyGwAPUN JRGg *n\o, < VNFQPERz>a\L?– jgN xwFRy yBVVwAz
yBAGBHE>n\o\O>n\o?? CUBGF FNINEwU yBAGBHE URANF BO O BINE GgN ENyGwAPUN RA yBUBEF
GgwG yBEENFCBAz GB GgN yBUBEVwC– jgN xwFRy yBVVwAz ywA xN EN+ANz RA FNINEwU JwLF–
yBAGBHE>n\o\O>n\o?\A\=T=? zRIRzNF GgN RAGNEIwU *VRA OwVwK O fl RAGB A�0 NDHwU
FHxRAGNEIwUF VRA O < y0 < y1 < \ \ \ < yA < VwK O wAz CUBGF A yBAGBHE URANF
yBEENFCBAzRAP GB GgN A IwUHNF y0 < y1 < \ \ \ < yA – jgN UwFG wEPHVNAGfi =T=fi FwLF GgwG
wUU GgN yBAGBHE URANF JRUU xN CUBGGNz RA xUwyT– eGgNE yBUBEF wEN CBFFRxUNfi HFRAP GgN
yBUBE wxxENIRwGRBAF GgwG JNEN URFGNz OBE GgN CUBG yBVVwAz– rRAwUULfi JN ywA ygBBFN
GgN IwUHNF BO GgN UNINU yHEINF xL FHxFGRGHGRAP w INyGBE BO IwUHNF OBE GgN AHVxNE A– rBE
NKwVCUNfi RO JN JRFg GB CUBG GgN UNINU yHEINF OBE O .Kw L/ p 0!4w 1w 1!4w 3fi JN zN+AN
GgN INyGBE UNINUF < *0^4\ 1\ 1^4\ 3,– jgNFN IwUHNF zB ABG ANNz GB xN NDHwUUL
FCwyNz– jgNA VwTN GgN ywUU yBAGBHE>n\o\O>n\o?\UNINUF\=T=?– jgRF UwFG VNGgBz
RF PBBz OBE EN+ARAP w CwEGRyHUwE wENw BO GgN yBAGBHE VwC JgNEN JN wUENwzL TABJ
w EwAPN BO OHAyGRBA IwUHNF– jgNEN wEN OHEGgNE IwERwGRBAF BA GgN yBAGBHE yBVVwAzfi
JgRyg ywA xN OBHAz xL NAGNERAP QNUC yBAGBHE–
mN ywA wUFB VwTN w yBUBERAP BO GgN Kw L CUwAN GgwG yBEENFCBAzF GB GgN yBUBEF RA

GgN yBUBEVwC– jgRF CEBIRzNF wABGgNE IRFHwU TNL GB GgN xNgwIRBE BO GgN OHAyGRBA– jgN
yBVVwAz RF CyBUBE>n\o\O>n\o??– jgN yBAGBHE yBVVwAz wAz GgRF yBVVwAz ywA
xN yBVxRANz INEL NOONyGRINUL–

qawVCUN 4-4

bNG

O .Kw L/ p 5N"2K1"L1 � K<1� L! “4–0?

mN zRFCUwL 0/ yBAGBHE URANFfi RA xUwyTfi BO O RA GgN ENyGwAPUN *"1w 1flð *"1w 2fl JRGg
GgN OBUUBJRAP FyERCG “FNN rRPHEN 4–6?– jgN yBAGBHE URANF wEN FHCNERVCBFNz BA w CyBUBE
VwC–

a < ]19^/491W L < ]19^/492W
*n\o, < VNFQPERz>a\L?W
O < RAURAN>=5)NaC>]2)a^-1]L^-1?[^4)a [L=\=a=\=L=?
p < O>n\o?W
CyBUBE>n\o\p?
QBUz BA
yBAGBHE>n\o\p\0/\=T=?
aUwxNU> = a waRF =?
LUwxNU> = L waRF =?
QBUz BOO
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rRPHEN 4-6 bNINU yHEINF BO O .Kw L/ p 5 NKC."2K1 " L1/� K<1� L–

4-3 sEwCgRAP GNygARDHNF OBE FLVxBURywUUL zN’ANz OHAyGRBAF

�F ABGNz NwEURNEfi c�jb�X 4–1 wAz gRPgNE INEFRBAF RAyUHzN PEwCgRAP yBVVwAzF OBE
FLVxBURywUUL zN+ANz OHAyGRBAF BO GJB IwERwxUNF– jgNL RAyUHzN

NMFHEO
NMVNFQ
NMyBAGBHE

� FLVxBURy NKCENFFRBA OBE w OHAyGRBA BO GJB IwERwxUNF RF PRINA wF OBUUBJF– rREFG
JN zNyUwEN K wAz L wF FLVxBURy IwERwxUNFfi wAz GgNA JN yBAFGEHyG GgN NKCENFFRBA–
tNEN RF wA NKwVCUNfi JgRyg RAyUHzNF w PEwCgRAP yBVVwAz–

’’ FLVF a L
’’ O < yBF>a?)NaC>a]L-1?
’’ NMFHEO>O?

mgNA AB zBVwRA RF FCNyR+Nzfi GgN PEwCg RF VwzN BINE GgN zNOwHUG zBVwRA N"1/ �
Kw L � 1/f– jB FCNyROL GgN zBVwRAfi HFN GgN ywUU NMFHEO>O\yBEANEF?fi JgNENfi wF
xNOBENfi yBEANEF RF w OBHE INyGBE *ww xw yw zfl GgwG zN+ANF GgN ENyGwAPUN h p Nw �
K � xw y � L � zf– NMVNFQ wAz NMyBAGBHE JBET GgN FwVN JwL– jgNFN yBVVwAzF
wEN NFCNyRwUUL HFNOHU RO JN GwTN w yBVCURywGNz OHAyGRBA wAz GgNA JwAG GB PEwCg FBVN
OHAyGRBA BO GgN zNERIwGRINFfi N–P–fi GgN VwPARGHzN BO GgN PEwzRNAG–



4–4 fwEGRwU zNERIwGRINF wAz GgN zRENyGRBAwU zNERIwGRIN 68

� xHP �G CENFNAGfi RA GgN iGHzNAG lNEFRBA BO c�jb�X 4–2 “ENUNwFN ih]00?fi
CHxURFgNz xL GgN cwGgJBETFfi GgN yBVVwAzF NMFHEOfi NMVNFQfi wAz NMyBAGBHE zB
ABG JBET GgN FwVN JwL wF RA GgN CEBONFFRBAwU INEFRBA– uA GgN iGHzNAG lNEFRBAfi JgNA
BCNEwGRAP BA w FLVxBURy NKCENFFRBAfi GgN yBVVwAz GgwG JBETF RF NMFHEO>yQwE>O??–
jgN FwVN gBUzF GEHN OBE NMVNFQ wAz NMyBAGBHE– fENFHVwxUL GgRF zRO+yHUGL JRUU xN
yBEENyGNz RA GgN ANwE OHGHEN–

4-4 fwEGRwU zNERIwGRINF wAz GgN zRENyGRBAwU zNERIwGRIN

jB VNwFHEN EwGNF BO ygwAPN BO w OHAyGRBA O .Kw L/fi JN yBAFRzNE GgN ENFGERyGRBAF BO
O GB URANF CwEwUUNU GB GgN K wKRF wAz CwEwUUNU GB GgN L wKRF– jgRF VNwAF GgwG JN +K
BAN IwERwxUNfi GgNENxL ENzHyRAP O GB xN w OHAyGRBA BO GgN BAN ENVwRARAP IwERwxUN–
rBE NKwVCUNfi GgN ENFGERyGRBA BO O GB w URAN CwEwUUNU GB GgN K wKRF RF K 6 O .Kw L//fi
wAz GgN ENFGERyGRBA BO O GB w URAN CwEwUUNU GB GgN L wKRF RF L 6 O .K/w L/– iNN
rRPHEN 4–!–
dBJfi JN ywA VNwFHEN GgN EwGN BO ygwAPN BO O RA w zRENyGRBA CwEwUUNU GB GgN K

wKRF xL zROONENAGRwGRAP K 6 O .Kw L//fi wAz JN ywA VNwFHEN GgN EwGN BO ygwAPN BO O
RA w zRENyGRBA CwEwUUNU GB GgN L wKRF xL zROONENAGRwGRAP L 6 O .K/w L/– jgN ENFHUGRAP
zNERIwGRINF wEN ywUUNz GgN CwEGRwk zNERIwGRINF BO O – cBEN FCNyR+ywUUL JN JERGN

@ O

@K
.K/w L// wAz

@ O

@L
.K/w L//

a6wahF6

L wahF

=a /+ L/(

rRPHEN 4-! bRANF BO ENFGERyGRBA–



!/ rHAyGRBAF BO jJB lwERwxUNF

OBE .z<zK/ O .Kw L// NIwUHwGNz wG K/ wAz .z<zL/ O .K/w L/ NIwUHwGNz wG L/– jgN CENyRFN
zN+ARGRBA BO GgN CwEGRwU zNERIwGRINF RF

@ O

@K
.K/w L// p URV

K6K/

O .Kw L//" O .K/w L//

K " K/
“4–1?

wAz
@ O

@L
.K/w L// p URV

L6L/

O .K/w L/" O .K/w L//

L " L/
“4–2?

JgNA GgNFN URVRGF NKRFG–
sNBVNGERywUULfi JN ywA FNN @ O<@K.K/w L// wF GgN FUBCN wG K p K/ BO GgN yHEIN GgwG

RF GgN RAGNEFNyGRBA BO GgN PEwCg BO O wAz GgN INEGRywU CUwAN L p L/– eA GgN BGgNE
gwAzfi @ O<@L.K/w L// RF GgN FUBCN wG L p L/ BO GgN yHEIN GgwG RF GgN RAGNEFNyGRBA BO
GgN PEwCg BO O JRGg GgN INEGRywU CUwAN K p K/–

V’UNF aFURyNfi LFURyN

jgN V+UNF aFURyN wAz LFURyN FURyN GgN PEwCg BO w OHAyGRBA JRGg w CUwAN L p L/
“aFURyN? wAz w CUwAN K p K/ “LFURyN?– mN wFFHVN GgwG O gwF wUENwzL xNNA PEwCgNz
BINE w ENyGwAPUN *ww xflð *yw zfl– jgN ywUU RF aFURyN>=O=\a\L/? JgNA O RF PRINA RA
wA V+UNfi wAz aFURyN>O\a\L/? JgNA O RF PRINA wF wA RAURAN OHAyGRBA– a RF w INyGBE
BO K yBBEzRAwGNFfi EwAPRAP OEBV w GB xfi wAz L/ RF w AHVxNE– rBE GgN BGgNE FURyNEfi
JN HFN LFURyN>=O=\a/\L? BE LFURyN>O\a/\L?fi wAz L RF w INyGBE BO yBBEzRAwGNF
EwAPRAP OEBV y GB z–

qawVCUN 4-5

bNG O .Kw L/ p 0" .K1 � L1/<1– mN PEwCg O BINE GgN FDHwEN N/ � Kw L � 1f HFRAP
DFHEO wAz GgNA FURyN RG JRGg GgN CUwAN L p 0fi HFRAP GgN OBUUBJRAP FyERCG– jgN ENFHUG
RF GgN UNOG +PHEN BO rRPHEN 4–8–

O < RAURAN>=0] ^4)>a^-1 [L^-1?=\=a=\=L=?
DFHEO>O\ */ 1 / 1,?W FQwzRAP OUwG
QBUz BA
a < URAFCwyN>/\1\40?
aFURyN>O\a\0?
QBUz BOO

rEBV rRPHEN 4–8fi RG RF yUNwE GgwG @ O<@K.0w 0/ < / wAz @ O<@L.0w 0/ < /– jgN ERPgG
+PHEN JwF VwzN JRGg LFURyN–



4–4 fwEGRwU zNERIwGRINF wAz GgN zRENyGRBAwU zNERIwGRIN !0

66L6
=f+ e=f((

6696

a 66L6

69

=f+ e=f((

a

rRPHEN 4-8 eA GgN UNOGfi CUwAN L p 0 FURyRAP GgN PEwCg BO 0" !4.K1 � L1/W BA GgN ERPgGfi CUwAN K p 0
FURyRAP GgN FwVN PEwCg–

jgN zRENyGRBAwU zNERIwGRIN

cBEN PNANEwUUL JN ywA yBVCHGN GgN EwGN BO ygwAPN BO O wG .K/w L// RA wAL zRENyGRBA–
bNG H p *H0w H1fl xN w HARG INyGBE– jgN zRENyGRBAwk zNERIwGRIN RA GQN zRENyGRBA H RF
zN+ANz GB xN

ZH O .K/w L// p URV
Q6/

O .K/ � QH0w L/ � QH1/" O .K/w L//

Q
“4–3?

JgNA GgRF URVRG NKRFGF– mN FNN OEBV qDF– “4–1? wAz “4–2? GgwG GgN CwEGRwU zNERIwGRINF
@ O<@K wAz @ O<@L wEN SHFG GgN FCNyRwU ywFNF H p *0w /fl wAz H p */w 0fl– uA OwyGfi BAyN
JN gwIN yBVCHGNz @ O<@K.K/w L// wAz @ O<@L.K/w L//fi JN ywA yBVCHGN GgN zRENyGRBAwU
zNERIwGRIN ZH O .K/w L// RA wAL zRENyGRBA Hfi HFRAP GgN OBEVHUw

ZH O .K/w L// p H0
@ O

@K
.K/w L//� H1

@ O

@L
.K/w L//! “4–4?

qDHwGRBA “4–4? FgBJF GgwG ZH O ywA xN NKCENFFNz wF w FywUwE CEBzHyG BO H JRGg
wABGgNE INyGBE– mN zN+AN GgN PEwzRNAG INyGBE BO O wG GgN CBRAG .Kw L/ wF GgN INyGBE

D O .Kw L/ p
�

@ O

@K
.Kw L/w

@ O

@L
.Kw L/

3

! “4–5?

tNAyN JN ywA JERGN
ZH O .Kw L/ p D O .Kw L/ \ H! “4–6?



!1 rHAyGRBAF BO jJB lwERwxUNF

uG OBUUBJF RVVNzRwGNUL GgwG OBE wUU zRENyGRBAF Hfi

"QQD O .Kw L/QQ � ZH O .Kw L/ � QQD O .Kw L/QQ!

uA CwEGRyHUwEfi GgN VwKRVHV EwGN BO ygwAPN BO O RF OBHAz RA GgN zRENyGRBA H p
D O .Kw L/<QQD O .Kw L/QQ–

V’UN VFURyN

jgN CENCwENz V+UN VFURyN “VHUGRFURyN? zRFCUwLF GgN xNgwIRBE BO O RA GgN zRENyGRBA
H xL RAGNEFNyGRAP GgN PEwCg BO O JRGg w CRNyN BO GgN INEGRywU CUwAN “CwEwUUNU GB GgN
M wKRF? .K " K//H1 p .L " L//H0– jgN ywUU RF VFURyN>=O=\ f? JgNA O RF PRINA RA
wA V+UNfi wAz VFURyN>O\f? JgNA O RF zN+ANz wF wA BAURAN OHAyGRBA– f p .K/w L//
RF GgN CBRAG JgNEN GgN zRENyGRBAwU zNERIwGRIN RF GB xN ywUyHUwGNz–
mgNA GgN V+UN VFURyN RF ywUUNzfi GgN PEwCg BO GgN OHAyGRBA RF CUBGGNz BINE GgN

FDHwEN QK"K/Q � 0w QL" L/Q � 0– jgN FyERCG GgNA CwHFNF GB wUUBJ LBH GB NAUwEPN GgN
JRAzBJ wAz CNEgwCF EBGwGN GgN +PHEN GB FNN GgN FHEOwyN xNGGNE– jgNA NAGNE ENGHEA–
� FNyBAz +PHEN JRUU wCCNwE GgwG RF w CUBG RA GgN Kw L CUwAN BO GgN CBRAG f wAz
GgENN UNINU yHEINF BO GgN OHAyGRBA– eAN BO GgNV RF GgN UNINU yHEIN GgEBHPg f – dBJ
VBIN GgN VBHFN wEEBJ GB w CBRAG ANwE f fi ywUU RG gfi wAz yURyT– jgRF FyERCG JRUU CUwyN
wA wEEBJ RA GgN UBJNE +PHEN OEBV f GB g– uA GgN HCCNE +PHENfi GgN FyERCG FgBJF
w INEGRywU CUwAN GgwG FGwAzF BINE GgN wEEBJ OEBV f GB g– uG RF CwEG BO GgN UwEPNE
CUwAN JRGg NDHwGRBA .K " K//H1 p .L " L//H0– rEBV GgN yHEIN BO RAGNEFNyGRBA BO GgN
PEwCg wAz GgN CUwAN LBH ywA FNN JgNGgNE GgN OHAyGRBA RF RAyENwFRAP BE zNyENwFRAP RA
GgN zRENyGRBA Hfi RAzRywGNz xL wA wEEBJ RA ENz BA GgN CUwAN– rRAwUULfi GgN FyERCG HFNF
+ARGN zROONENAyN wCCEBKRVwGRBAF GB ywUyHUwGN GgN zRENyGRBAwU zNERIwGRIN ZH O wG f –
jgN zRENyGRBA H wAz ZH O wEN zRFCUwLNz BA GgN FyENNA– oBH ywA FNN GgN zRFCUwLF OBE
+IN zRENyGRBAF–

qawVCUN 4-6

bNG O .Kw L/ p K1 � L wAz +K GgN CBRAG f p .0w 1/– mN wCCUL GgN V+UN VFURyN–
eAN BO GgN CwREF BO +PHENF RF FgBJA RA rRPHEN 4–0/– jgN CUwAN RA GgN HCCNE +PHEN
yBEENFCBAzF GB GgN wEEBJ CBRAGRAP zBJA wUBAP GgN UNINU yHEIN RA GgN UBJNE +PHEN–

O < RAURAN>=a^-1 [L=\=a=\=L=?
f < *0 1,
VFURyN>O\f?

ENGHEA
H < *^6!/" ^5136,
ZHO < 1^0!53
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rRPHEN 4-0. sEwCg BO O .Kw L/ p K1 � L wAz FURyN wG f p .0w 1/–

H < *]^1636 ^"504 ,
ZHO < ^3010

^
^
^

4-5 jgN PEwzRNAG INyGBE wAz UNINU yHEINF

sRINA w OHAyGRBA O .Kw L/fi JN zN+AN w INyGBE I p D O .Kw L/ wG Nwyg CBRAG .Kw L/ BO
RGF zBVwRA– jgRF RF GgN PEwzRNAG INyGBE +NUz– rEBV GgN zN+ARGRBA BO GgN zRENyGRBAwU
zNERIwGRIN RG ywA xN FNNA GgwG ZH O .Kw L/ p / JgNA H RF BEGgBPBAwU GB D O .Kw L/–
jgRF UNwzF HF GB xNURNINfi wAz RG ywA xN CEBINz HFRAP GgN ygwRA EHUNfi GgwG wG Nwyg CBRAG
.Kw L/fi GgN PEwzRNAG INyGBE RF BEGgBPBAwU GB GgN UNINU yHEIN GgEBHPg .Kw L/–



!3 rHAyGRBAF BO jJB lwERwxUNF

jB zRFCUwL GgN PEwzRNAG INyGBE +NUzfi JN ywA GHEA GB GgN c�jb�X ONwGHEN DHRINE–
rREFG JN JERGN V+UNF OBE Nwyg BO GgN CwEGRwU zNERIwGRIN OK wAz OL fi BE JN zN+AN GgNV
wF RAURAN OHAyGRBAF– jgNA JN yBAFGEHyG w VNFgPERz BINE FBVN ENyGwAPHUwE ENPRBA–
rRAwUUL JN ywUU DHRINE>n\o\Oa>n\o?\OL>n\o??– jgN yBVVwAz DHRINE JRUU CUwyN
wA wEEBJ wG Nwyg CBRAG BO GgN VNFg– uO GgNEN wEN GBB VwAL CBRAGF RA GgN Kw L VNFgfi
GgN wEEBJF JRUU BINEUwC wAz xN gwEz GB zRFGRAPHRFg– jB zRFCUwL xBGg UNINU yHEINF wAz
PEwzRNAG INyGBEFfi JN VwL ANNz GB HFN w yBwEFN VNFg OBE GgN wEEBJF wAz w +ANE VNFg
OBE GgN UNINU yHEINF–

qawVCUN 4-!

bNG O .Kw L/ p KL" K2<2– jgNA OK.Kw L/ p L" K1 wAz OL p K – mN FgwUU zRFCUwL GgN
PEwzRNAG INyGBE +NUz wAz GgN UNINU yHEINF BO O BINE GgN FDHwEN *"1w 1fl ð *"1w 1fl–
iNN rRPHEN 4–00–

O < RAURAN>=a^)L ] >a^-2?_2=\ =a=\ =L=?
Oa < RAURAN>=L ] a^-1=\ =a=\ =L=?
OL < RAURAN>=a=\ =a=\ =L=?
a < ]19^/491W L < aW
; GQRF RF GQN ORAN VNFQ OBE GQN UNINU yHEINF^
*n\o, < VNFQPERz>a\L?W
p < O>n\o?W
; mN yQBBFN GQN UNINU yHEINF
UNINUF < *]59^495,W
yBAGBHE>n\o\p\UNINUF?
QBUz BA
aa < ]19^191W LL < aaW
; jQRF RF GQN yBwEFN VNFQ OBE GQN wEEBvF
*nn\oo, < VNFQPERz>aa\LL?W
k < Oa>nn\oo?W l < OL>nn\oo?W
DHRINE>nn\oo\k\l?
waRF NDHwU

uA GgN ANKG NKwVCUN JN HFN GgN FLVxBURy GBBUF BO c�jb�Xfi RA CwEGRyHUwE GgN
PEwCgRAP GBBUF NMFHEO wAz NMyBAGBHE BO c�jb�X 4–1 wAz gRPgNE– jgRF NKwVCUN
yBVNF OEBV NyBABVRyF–

qawVCUN 4-8

uA w VBABCBURFG FRGHwGRBAfi GgN ENINAHN w +EV ENwURMNF OEBV GgN FwUN BO w CEBzHyG BE
FNEIRyN zNCNAzF BA GgN CEBzHyGRBA UNINU M– jgN ENINAHN RF wA RAyENwFRAP OHAyGRBA BO M
xHG GNAzF GBJwEz wA wFLVCGBGN wF GgN VwETNG xNyBVNF FwGHEwGNz– bNG HF FHCCBFN GgwG
GgN ENINAHN OHAyGRBA h.M/ p M1<.0� M1/– jgN CEBzHyGRBA UNINU RA GHEA zNCNAzF BA
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rRPHEN 4-00 sEwzRNAG INyGBE +NUz wAz UNINU yHEINF BO O .Kw L/ p KL " K2<2–

GgN wVBHAG BO ywCRGwU RAINFGNzfi K fi wAz GgN wVBHAG BO UwxBE NVCUBLNzfi L– � GLCRywU
CEBzHyGRBA VBzNU RF GgN YBxx-ZBHPUwF CEBzHyGRBA OHAyGRBA M p aK;Lþ fi JgNEN
;� þ p 0– bNG HF FHCCBFN ; p þ p !4 wAz a p 0– rRAwUULfi GgNEN RF w yBFG OHAyGRBA
Y.Kw L/fi wAz JN JRUU wFFHVN Y.Kw L/ p !/3K � !/5L– jgNA GgN CEB+G OHAyGRBA

/.Kw L/ p h.M.Kw L//" Y.Kw L/!

mN FgwUU HFN GgN FLVxBURy GBBUF BO c�jb�X GB PEwCg GgN CEB+G OHAyGRBA /.Kw L/
wAz /K.Kw L/fi GgN VwEPRAwU CEB+G JRGg ENFCNyG GB ywCRGwU9

’’ FLVF a L
’’ M < >a-^4?)>L-^4?W
’’ ENINAHN < >M-1?_>0[M-1?W
’’ yBFG < ^/3)a [ ^/5)LW
’’ CEBORG < ENINAHN ] yBFGW
’’ CEBORGa < zROO>CEBORG\ a?W
’’ NMFHEO>CEBORG\ */ 5 / 3,?
’’ NMyBAGBHE>CEBORG\ */ 5 / 3,?
’’ NMFHEO>CEBORGa\ */ 5 / 3,?
’’ IRNv\ *0/\ 3/,

uA rRPHEN 4–01 JN zRFCUwL GgN PEwCgF CEBzHyNz xL GgRF FNDHNAyN BO yBVVwAzF– rEBV
wA RAFCNyGRBA BO GgN yBAGBHEF BO GgN CEB+G OHAyGRBAfi JN FHFCNyG GgwG GgNEN RF CEBxwxUL
w VwKRVHV BO GgN CEB+G OHAyGRBA ANwE .Kw L/ p .2w 1/–



!5 rHAyGRBAF BO jJB lwERwxUNF

/ 0 1 2 3 4 5
/

1

3

=0

/

0

owChGwT

bw
xB
D

/,4 0 0,4 1 1,4 2 2,4 3 3,4 4 4,4 5

0

1

2

3

/ 0 1 2 3 4 5
/

1

3

4

/

4

owChGwT

bw
xB
D

rRPHEN 4-01 eA GgN GBCfi PEwCg BO CEB+G OHAyGRBA /.Kw L/ BO qKwVCUN 4–8W VRzzUNfi yBAGBHEF BO /.Kw L/W

xBGGBVfi PEwCg BO /K.Kw L/–

4-6 jgN GwAPNAG CUwAN wCCEBaRVwGRBA

uG RF BOGNA RVCBEGwAG GB xN wxUN GB wCCEBKRVwGN yBVCURywGNzfi ABAURANwE OHAyGRBAF xL
FRVCUNE URANwE OHAyGRBAFfi wG UNwFG UBywUUL– jgRF ywA xN zBAN xL GgN GwAPNAG CUwAN
wCCEBKRVwGRBA–
bNG O .Kw L/ xN w OHAyGRBA wAz .K/w L// xN w CBRAG RA GgN zBVwRA BO O – bNG f/ p

.K/w L/w O .K/w L/// xN GgN CBRAG BO GgN PEwCg BO O BINE .K/w L//– mN FgwUU wCCEBKRVwGN
O xL w URANwE “FGERyGUL FCNwTRAPfi wO+AN? OHAyGRBA RA w ENPRBA yUBFN GB .K/w L//–
jgN yHEIN BO RAGNEFNyGRBA BO GgN INEGRywU CUwAN L p L/ JRGg GgN PEwCg BO O .Kw L/

ywA xN CwEwVNGNERMNz xL

G 6 E.G/ p .K/ � Gw L/w O .K/ � Gw L///!

E.// p f/ wAz GgN GwAPNAG INyGBE GB GgN yHEIN wG GgRF CBRAG RF

I p E0.// p *0w /w OK.K/w L//fl!



4–6 jgN GwAPNAG CUwAN wCCEBKRVwGRBA !6

iRVRUwEULfi GgN yHEIN BO RAGNEFNyGRBA BO GgN CUwAN K p K/ RF

G 6 D.G/ p .K/w L/ � Gw O .K/w L/ � G//w

JRGg GwAPNAG INyGBE

v p D0.// p */w 0w OL.K/w L//fl!

jgN CUwAN yBAGwRARAP f/ wAz GgN INyGBEF I wAz v RF PRINA RA CwEwVNGERy OBEV xL

.Kw Lw M/ p f/ � FI� Gvw Fw G 1 h!

kFRAP GgN ygwRA EHUN RG ywA xN FgBJA GgwG RO C.G/ RF wAL yHEIN BA GgN PEwCg JRGg
C.// p f/fi GgN GwAPNAG INyGBE C

0.// URNF RA GgRF CUwAN– rBE GgRF ENwFBA GgN CUwAN
FCwAANz xL I wAz v RF ywUUNz GgN GwAPNAG CkwAN GB GgN PEwCg BO O wG GgN CBRAG f/
“FNN rRPHEN 4–02?–
� ABEVwU INyGBE GB GgN GwAPNAG CUwAN RF

d p Iðv p *" OK.K/w L//w" OL.K/w L//w 0fl!

jgN NDHwGRBA OBE GgN GwAPNAG CUwANfi JgRyg RF

.f " f// \ d p /w
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/
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/
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rRPHEN 4-02 jwAPNAG INyGBEF wAz GwAPNAG CUwAN GB GgN PEwCg BO O .Kw L/ p .0 " L1/ yBF K BINE GgN

CBRAG .K/w L// p .!1w"!3/–



!! rHAyGRBAF BO jJB lwERwxUNF

ywA xN ENJERGGNA wF

M p O .K/w L//� OK.K/w L//.K " K//� OL.K/w L//.L " L//! “4–!?

rBE CBRAGF .Kw L/ ANwE .K/w L//fi GgN GwAPNAG CUwAN CEBIRzNF wA wCCEBKRVwGRBA GB GgN
PEwCg BO O – uO O gwF yBAGRAHBHF FNyBAz BEzNE CwEGRwU zNERIwGRINFfi JN ywA FgBJ GgwG
OBE .Kw L/ yUBFN GB .K/w L//fi

O .Kw L/ p O .K/w L//� OK.K/w L//.K " K//� OL.K/w L//.L " L//� qw “4–8?

JgNEN QqQ � a VwKNQK " K/Q1w QL" L/Q1f– a RF w yBAFGwAG zNGNEVRANz xL GgN FNyBAz
zNERIwGRINF BO O – jgN ERPgG]gwAz FRzN BO GgRF NDHwGRBA RF GgN +EFG GgENN GNEVF BO GgN
jwLUBE NKCwAFRBA BO O wG GgN CBRAG .K/w L//–

qawVCUN 4-0.

mN +Az GgN GwAPNAG CUwAN wCCEBKRVwGRBA GB O .Kw L/ p .0 " L1/ yBF K wG GgN CBRAG
.K/w L// p .!1w"!3/– jgN CwEGRwU zNERIwGRINF wEN OK.Kw L/ p ".0 " L1/ FRA K wAz
OL.Kw L/ p "1L yBF K – tNAyN GgN GwAPNAG CUwAN GB O wG f/ p .!1w"!3w O .!1w"!3//
RF

M p k.Kw L/ p O .!1w"!3/� O K.!1w"!3/.K " !1/� OL.!1w"!3/.L � !3/
p !!122" !0588.K " !1/� !6!30.L � !3/w

JgRyg gwF ABEVwU INyGBE

d p *" OK.K/w L//w" OL.K/w L//w 0fl p *!0588w"!6!30w 0fl!

dBJ JN PEwCg O BINE GgN FDHwEN N"0 � Kw L � 0f wAz wGGwyg GgN GwAPNAG CUwAN– mN
PEwCg GgN GwAPNAG CUwAN BINE GgN FVwUUNE FDHwEN NQK " !1Qw QL � !3Q � !4ffi wAz HFN w
yBwEFNE VNFg GB VwTN RG VBEN IRFRxUN–

’’ O < RAURAN>=>0]L^-1?^)yBF>a?=\ =a=\ =L=?
’’ U < RAURAN>=^!122 ] ^05"")>a]^1? [ ^6!30)>L[^3?=\ =a=\ =L=?
’’ DFHEO>O\ *]0\0 ]0 \0,?
’’ QBUz BA
’’ DFHEO>U\ *]^2\ ^6\ ]^"\ ^0,\ 0/?
’’ QBUz BOO

rRPHEN 4–02 FgBJF GgN PEwCg BO O JRGg GgN wCCEBKRVwGRAP GwAPNAG CUwAN wAz RGF
ABEVwU INyGBE d–
bNG gQ xN GgN FDHwEN yNAGNENz wG .K/w L//fi gQ p NQK " K/Qw QL " L/Q � Qf– mN

JwAG GB NFGRVwGN GgN NEEBE q RA qD– “4–8? BINE gQ wAz FNN gBJ RG zNCNAzF BA Q– mN
NFGRVwGN GgN VwKRVHV BO QqQ BINE gQfi JRGg Q p !1fi JRGg GgN yBVVwAzF



4–! cBEN wxBHG yBUBEVwCF !8

’’ a < URAFCwyN>/\ ^3\ 0/0?W
’’ L < URAFCwyN>]^5\ ]^1\ 0/0?W
’’ *n\o, < VNFQPERz>a\L?W
’’ q < O>n\o? ] U>n\o?W
’’ Vwa>Vwa>wxF>q???
wAF < ^/50"

jgN zBHxUN Vwa yBVVwAz +EFG +AzF GgN VwKRVHV RA Nwyg yBUHVA BO w VwGERK wAz
GgNA +AzF GgN VwKRVHV BINE GgNFN yBUHVA VwKRVw– uO JN ENCNwG GgRF NFGRVwGN BINE
gQ JRGg Q p !0fi JN PNG GgN wAFJNE ^/045– jgHF xL yHGGRAP Q RA gwUOfi JN ENzHyN
GgN VwKRVHV NEEBE xL w OwyGBE BO wCCEBKRVwGNUL BAN]OBHEGgfi wF CENzRyGNz xL GgN
FGwGNVNAG OBUUBJRAP qD– “4–8?–

4-! cBEN wxBHG yBUBEVwCF

� yBUBEVwC RF w JwL BO wFFRPARAP yBUBEF GB GgN PEwCg BO w OHAyGRBA– jLCRywUUL
w yBUBEVwC RF w FCNyGEHV BO yBUBEF– jgN zNOwHUG yBUBEVwC BO c�jb�X 4–/ RF
SNGfi JgRyg EwAPNF OEBV zwET xUHN GB xERPgG ENzfi PBRAP GgEBHPg FgwzNF BO PENNAfi
LNUUBJfi wAz BEwAPN– mgNA JN HFN GgN yBVVwAz FHEOfi GgN yBUBEF wEN wFFRPANz GB
GgN PEwCg JRGg GgN UBJNFG CwEG BO GgN PEwCg yBUBENz zNNC xUHNfi wAz GgN gRPgNFG CwEG
yBUBENz xERPgG ENz– jB FNN GgN EwAPN BO yBUBEF RA GgN yBUBEVwC wAz GgN wFFRPAVNAG BO
AHVNERywU IwUHNF RA GgN M yBBEzRAwGNfi NAGNE GgN yBVVwAz yBUBExwE– jgN yBUBEVwC
yBUBE wFFRPAVNAG wUUBJF HF GB HFN yBUBE GB CRyT BHG GgN VwKRVHV wAz GgN VRARVHV
CBRAGF BO GgN OHAyGRBA BINE GgN VNFg–
�ABGgNE yBUBEVwC RF PEwL– mN FJRGyg yBUBEVwCF JRGg GgN yBVVwAz

yBUBEVwC>PEwL?– uA GgRF yBUBEVwCfi GgN UBJNFG CBRAG BA GgN PEwCg RF xUwyTfi wAz
GgN gRPgNFG CBRAG RF JgRGNfi JRGg FgwzNF BO PEwL RA xNGJNNA– yBUBExwE JRUU zRFCUwL
GgN FgwzNF wAz GgN AHVNERywU EwAPN–
iB OwEfi JN gwIN HFNz GgN yBUBEVwC GB RAzRywGN GgN gNRPgG BO GgN PEwCg wxBIN GgN

UBJNFG CBRAG BA GgN PEwCg– tBJNINEfi JN ywA wUFB HFN GgN yBUBEVwC GB zRFCUwL BGgNE
ONwGHENF BO GgN PEwCg– jgRF ywA xN zBAN JRGg w OBHEGg wEPHVNAG GB GgN FHEO yBVVwAz–
iHCCBFN GgwG p < O>n\o? OBE FBVN OHAyGRBA O wAz FBVN VNFgPERz *n\o, wAz GgwG
JN JRFg GB RAzRywGN BA GgN PEwCg JgNEN D O RF UwEPN wAz JgNEN RG RF FVwUU– mRGg OK
wAz OL PRINA RA V+UNF BE wF RAURAN OHAyGRBAFfi JN FNG

m < FDEG>Oa>n\o?^-1 [ OL>n\o?^-1?

jgNA GgN yBVVwAz FHEO>n\o\p\m? JRUU wFFRPA GgN yBUBEVwC yBUBEF wyyBEzRAP GB
GgN IwUHNF BO QQD O .Kw L/QQ–
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rRPHEN 4-03 sEwCg BO O .Kw L/ p K � L � 2 NKC."K1 " L1/fi JRGg yBUBEVwC PEwL zNGNEVRANz xL GgN

VwPARGHzN BO D O –

qawVCUN 4-00

bNG O .Kw L/ p K � L � 2 NKC."K1 " L1/ FB GgwG OK p 0 " 5K NKC."K1 " L1/ wAz
OL p 0 " 5L NKC."K1 " L1/– uA GgRF NKwVCUNfi GgN yBUBEVwC RF zNGNEVRANz xL GgN
VwPARGHzN BO GgN PEwzRNAG– iNN rRPHEN 4–03–

*n\o, < VNFQPERz>]09^091?W
O < RAURAN>=a [ L [ 2)NaC>]a^-1 ]L^-1?=\ =a=\ =L=?
Oa < RAURAN>=0 ] 5)a^)NaC>]a^-1 ]L^-1?=\ =a=\ =L=?
OL < RAURAN>=0 ] 5)L^)NaC>]a^-1 ]L^-1?=\ =a=\ =L=?
p < O>n\o?W
m < FDEG>Oa>n\o?^-1 [ OL>n\o?^-1?W
FHEO>n\o\p\m?W yBUBEVwC>PEwL?W FQwzRAP RAGNECW

mRGg GgRF yBUBEVwCfi GgN yERGRywU CBRAGFfi JgNEN D O p /fi wEN RA GgN zwETNFG ENPRBAF–

4-8 oHGGRAP BOO w PEwCg

eOGNA JgNA PEwCgRAP OHAyGRBAF RA GJB wAz GgENN zRVNAFRBAFfi JN EHA RAGB GgN FRGHwGRBA
JgNEN GgN OHAyGRBA GwTNF BA INEL UwEPN IwUHNFfi NRGgNE CBFRGRIN BE ANPwGRINfi RA w FVwUU
ENPRBA– mgNA GgRF gwCCNAF GgN INEGRywU FywUN BO GgN PEwCg RF FHyg GgwG VBFG BO GgN
zNGwRU RF UBFG– tNEN wEN FBVN JwLF GB ’yHG BOO$ GgN OHAyGRBA IwUHNF GB PNG w PEwCg
GgwG FgBJF VBEN zNGwRU–
uA GJB]zRVNAFRBAwU PEwCgFfi JN ywA HFN GgN waRF yBVVwAz–
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rRPHEN 4-04 sEwCg BO O .K/ p yBF K � *.K " //1 � !/0fl"0 JRGg INEGRywU FywUN BO "1/ � L � 01/–

qawVCUN 4-01

bNG O .K/ p yBF K � *.K "//1� !/0fl"0fl– jgRF OHAyGRBA CNwTF wG K p / – uO JN PEwCg
RG BA GgN RAGNEIwU / � K � 1/ fi JN UBFN wUU GgN BFyRUUwGBEL zNGwRU– iNN rRPHEN 4–04–
dBJ JN yHG BOO GgN PEwCg JRGg GgN yBVVwAz waRF>*/ 1)CR ]1 3,?– jgN ENFHUG

RF FgBJA RA rRPHEN 4–05–
YHGGRAP BOO PEwCgF RA GgENN zRVNAFRBAF ywA wUFB xN wyyBVCURFgNz JRGg GgN wAwUB]

PBHF INEFRBA BO GgN wKRF yBVVwAzfi xHG GgN ENFHUGF wEN ABG wF FHyyNFFOHU– uA CwEGRyHUwEfi
GgN yBUBEVwC FGRUU HFNF GgN VwKRVHV wAz VRARVHV IwUHNF BO GgN OHAyGRBAfi FB GgN
yHG]BOO PEwCg VwL xN wUU GgN FwVN yBUBE–
�ABGgNE JwL RF CBFFRxUN GgwG PRINF xNGGNE ENFHUGF– jgRF wCCEBwyg HFNF GgN ygwE]

wyGNERFGRy OHAyGRBA BO w gwUO RAGNEIwU– hNVNVxNE GgwG GgN OHAyGRBA zNFyERxNz xL GgN
NKCENFFRBA >M % 1? RF 0 JgNA GgN RANDHwURGL RF GEHN wAz / JgNA RG RF OwUFN–

qawVCUN 4-02

bNG

O .Kw L/ p yBF.

Z

K1 � L1/� 0<.K1 � L1 � !/0/

p yBF.E/� 0<.E1 � !/0/!

mN PEwCg O BINE GgN FDHwEN *"1/w 1/flð *"1/w 1/fl JRGg GgN yBVVwAzF
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rRPHEN 4-05 sEwCg BO O .K/ p yBF K � *.K " //1 � !/0fl"0 yHG BOO GB INEGRywU RAGNEIwU "1 � L � 3–

’’ O < RAURAN>=yBF>FDEG>a^-1 [ L^-1?? [
>a^-1 [L^-1 [ ^/0?^->]0?=\ =a=\ =L=?

’’ *n\o, < VNFQPERz>]1)CR9^091)CR?W
’’ p < O>n\o?W
’’ FHEO>n\o\p?W

jgN ENFHUG RF FgBJA RA rRPHEN 4–06–
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rRPHEN 4-06 sEwCg JRGg FgwEC CNwT wG ./w // wAz AB zNGwRU–
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rRPHEN 4-0! iwVN PEwCg wF RA rRPHEN 4–06fi xHG yHG BOO GB FgBJ zNGwRU–

dBJ JN yHG GgRF PEwCg BOO wG GgN gNRPgG M p 3 HFRAP GgN ygwEwyGNERFGRy OHAyGRBA
VHUGRCURNz GRVNF GgN VwGERK p 9

’’ m < >p]3 % /?^)>p]3? [3W
’’ FHEO>n\o\m?

jgN VwGERK m RF BxGwRANz OEBV p +EFG xL FgROGRAP GgN UNINU M p 3 GB GgN UNINU M p /
xL GgN BCNEwGRBA p 6 p "3– jgNA VHUGRCURywGRBA xL GgN ygwEwyGNERFGRy OHAyGRBA FNGF
Nwyg CBFRGRIN NUNVNAG BO p"3 GB MNEB– rRAwUULfi JN FgROG xwyT GB GgN BERPRAwU UNINU xL
wzzRAP BA GgN yBAFGwAG 3 GB Nwyg NUNVNAG– jgN ENFHUG BO GgRF FNDHNAyN BO BCNEwGRBAF
RF GB FNG wUU BO GgN NUNVNAGF BO p GgwG wEN PENwGNE GgwA BE NDHwU GB 3 wF NDHwU GB 3–
jgRF PRINF GgN PEwCg GgN ,wG GBC– iNN rRPHEN 4–0!–

4-0. jgN FHxCUBG yBVVwAz

eOGNA JN JwAG GB CHG FNINEwU PEwCgF RA GgN FwVN +PHEN– jgRF ywA wUFB FwIN BA
CERAGRAP yBFGF– c�jb�X wyyBVCURFgNF GgRF JRGg GgN yBVVwAz FHxCUBG– mN GgRAT
BO GgN +PHEN ENyGwAPUN wF xEBTNA HC RAGB w yBUUNyGRBA BO FVwUUNE ENyGwAPUNF xL zEwJRAP
INEGRywU wAz gBERMBAGwU URANF– iHCCBFN JN JwAG GB yBVxRAN FRK PEwCgF RA GgN FwVN
+PHENfi wEEwAPRAP GgNV RA GgENN EBJF BO GJB Nwyg– mN GgRAT BO GgRF wF w 2ð 1 wEEwLfi
wAz JN AHVxNE GgN FVwUUNE ENyGwAPUNF 0fi1 wyEBFF GgN +EFG EBJfi 2fi3 RA GgN FNyBAz
EBJfi wAz 4fi5 RA GgN GgREz EBJ– jgN yBVVwAz FHxCUBG gwF GgENN wEPHVNAGF– jgN
+EFG GJB wEN GgN zRVNAFRBAF BO GgN wEEwLfi RA GgRF ywFN 2ð 1– jgN GgREz wEPHVNAG RF



83 rHAyGRBAF BO jJB lwERwxUNF

GgN AHVxNE BO GgN FHxENyGwAPUN– jgHF GB CUBG RA GgN +EFG FHxENyGwAPUN RA GgN FNyBAz
EBJfi JN HFN GgN yBVVwAz FHxCUBG>2\1\2?–

qawVCUN 4-03

bNG
O .Kw L/ p yN".K"0/1"1L1 � .0" y/N".K�0/1"L1!

mN zRFCUwL GgN PEwCgF BO O OBE FRK zROONENAG IwUHNF BO y– jgN ENFHUG RF FgBJA RA
rRPHEN 4–08–

O < RAURAN>=y)NaC>]>a]0?^-1 ]1)L^-1? [
>0]y?)NaC>]>0[a?^-1 ]L^-1?=\ =a=\ =L=\ =y=?

*n\o, < VNFQPERz>]19^191?W
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rRPHEN 4-08 qKwVCUN BO GgN HFN BO GgN FHxCUBG yBVVwAz–
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FHxCUBG>2\1\0?
FHEO>n\o\O>n\o\0??
GRGUN>=y < 0=?

FHxCUBG>2\1\1?
FHEO>n\o\O>n\o\^3??
GRGUN>=y < ^3=?

FHxCUBG>2\1\2?
FHEO>n\o\O>n\o\^!??
GRGUN>=y < ^!=?

FHxCUBG>2\1\3?
FHEO>n\o\O>n\o\^1??
GRGUN>=y < ^1=?

FHxCUBG>2\1\4?
FHEO>n\o\O>n\o\^5??
GRGUN>=y < ^5=?

FHxCUBG>2\1\5?
FHEO>n\o\O>n\o\/??
GRGUN>=y < /=?

yBUBEVwC>yBBU?

qaNEyRFNF

0- rBUUBJRAP qKwVCUN 4–1fi FNG HC w VNFg BA GgN FDHwEN N"1 � Kw L � 1ffi JRGg
0K p 0L p !0– sEwCg Nwyg BO GgN OBUUBJRAP OHAyGRBAF BINE GgRF FDHwEN– rBE Nwyg
OHAyGRBAfi VwTN w FgBEG FyERCG V+UN GgwG zN+ANF GgN OHAyGRBA wF wA RAURAN OHAyGRBAfi
yBAFGEHyGF GgN VNFgfi wAz PEwCgF GgN OHAyGRBA– bwxNU GgN wKNF– jgNA GEL GgN yBVVwAz
DFHEO BA BAN BO GgNV JRGg zROONENAG IwUHNF OBE GgN VNFg CwEwVNGNE A–

w? O .Kw L/ p K1 " L1–
x? O .Kw L/ p FRA.K � L/–
y? O .Kw L/ p yBF.K1 � L1/–

1- sEwCg GgN OHAyGRBA O .Ew �/ p E FRA.1�/ BINE GgN zRFT NK1 � L1 � 3f–
rBUUBJ qKwVCUN 4–3–

2- mERGN wA V+UN P^V OBE GgN OHAyGRBA

P.Kw L/ p 1N".K"0/1".L"0/1 � 0!!N"4.K�0/1"2L1 " N"1.K"0/1"2.L�!4/1!

w? kFN GgN VNFgPERz OBE GgN FDHwEN N"1 � Kw L � 1f GgwG LBH VwzN RA qKNE]
yRFN 0– cwTN w PEwCg BO P– rEBV GgN +PHEN LBH ywA FNN GgwG GgN PEwCg BO P gwF GJB
gRUUF wAz BAN IwUUNL– jB FNN JgwG GgN UNINU yHEINF JRUU UBBT URTNfi NAGNE QBUz BA wAz
GgNA FHEO>n\o\/)n [0?– oBH JRUU FNN GgN CUwAN BO gNRPgG 0 RAGNEFNyGRAP GgN PEwCg
BO P– jgN yHEIN BO RAGNEFNyGRBAfi CEBSNyGNz zBJA RA GgN Kw L CUwANfi RF GgN UNINU yHEIN
P.Kw L/ p 0– qAGNE QBUz BOO– bwxNU GgN wKNF–



85 rHAyGRBAF BO jJB lwERwxUNF

“x? jB FNN GgN yBAGBHEF RA GgN Kw L CUwANfi HFN GgN yBAGBHE yBVVwAzfi wF RA
qKwVCUN 4–4fi JRGg 1/ yBAGBHE URANF– kFN GgN yBAGBHE VwC GB NFGRVwGN GgN yBBEzRAwGNF
BO GgN GJB CNwTF wAz BO GgN xBGGBV BO GgN IwUUNL–

3- mERGN wA V+UNfi BE zN+AN wF wA RAURAN OHAyGRBAfi GgN OHAyGRBA

Q.Kw L/ p .K1 " L1/<.K1 � L1/!

w? sEwCg Q BA GgN FwVN FDHwEN wF RA qKNEyRFN 0– rEBV GgN PEwCg zNGNEVRAN GgN
URVRGF

URV
K6/

Q.Kw // wAz URV
L6/

Q./w L/!

x? dBJ HFN GgN yBAGBHE yBVVwAz– mgwG wEN GgN UNINU yHEINF BO Q( igBJ GgwG
OBE Nwyg w 1 hfi GgN URAN L p wK RF w UNINU yHEIN BO Q– mgwG RF GgN URVRGRAP IwUHN BO
Q wUBAP GgRF URAN wF .Kw L/6 ./w //( uF Q yBAGRAHBHF wG ./w //(

4- bNG

O .Kw L/ p K

1
� N"3.K"0/1".L"0/1!

mERGN wA V+UN O^V OBE O – mN FgwUU yBVCHGN AHVNERywU wCCEBKRVwGRBAF GB GgN CwEGRwU
zNERIwGRINF BO O HFRAP GgN OBEJwEz zROONENAyN wCCEBKRVwGRBA “FNN iNyGRBA 3–5?–

OK.ww x/ ³ O .w �0Kw x/" O .ww x/

0K

OL.ww x/ ³ O .ww x �0L/" O .ww x/

0L
w

JRGg 0K p 0L p !/0– jgHF wA wCCEBKRVwGRBA GB GgN CwEGRwU zNERIwGRINF wG .ww x/ p
.0w 0/ ywA xN yBVCHGNz xL

’’ Oa < >O>0^/0\0? ] O>0\0??_^/0
’’ OL < >O>0\0^/0? ] O>0\0??_^/0

YBVCwEN GgNFN wCCEBKRVwGN IwUHNF OBE OK wAz OL JRGg GgN NKwyG IwUHNF yBVCHGNz
xL gwAz– tBJ zBNF GgN NEEBE RA GgRF wCCEBKRVwGRBA zNyENwFN wF 0K wAz 0L PNG
FVwUUNE( uO JN ENCUwyN 0K xL 0K<0/fi zBNF GgN NEEBE zNyENwFN xL w OwyGBE BO 0/(

5- mN yBAGRAHN JRGg GgN OHAyGRBA O .Kw L/ BO qKNEyRFN 4– sEwCg O BA GgN FDHwEN
N/ � Kw L � 1f JRGg GgN yBVVwAzF

DFHEO>O\ */ 1 / 1,?
yBUBEVwC>PEwL?W FQwzRAP RAGNEC
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w? kFN GgN V+UN aFURyN GB FURyN GgN PEwCg BO O JRGg w INEGRywU CUwAN CwEwUUNU
GB GgN K wKRF JRGg NDHwGRBA L p 0– uO ANyNFFwELfi EBGwGN GgN +PHEN FB GgwG LBH ywA
yUNwEUL FNN GgN yHEIN BO RAGNEFNyGRBA– rBE JgwG K RF OK.Kw 0/ = / ( rBE JgwG K RF
OK.Kw 0/ < / ( rEBV GgN yBAywIRGL BO GgRF yHEIN zNGNEVRAN JgNEN OKK.Kw 0/ = / wAz
JgNEN OKK.Kw 0/ < /–

x? dBJ HFN GgN V+UN LFURyN GB FURyN GgN PEwCg BO O JRGg GgN CUwAN K p 0–
rEBV GgN yHEIN BO RAGNEFNyGRBAfi zNGNEVRAN JgNEN O .0w L/ RF RAyENwFRAP wAz JgNEN
zNyENwFRAP– rEBV GgN yBAywIRGL BO GgRF yHEINfi zNGNEVRAN JgNEN OLL.0w L/ = / wAz
JgNEN OLL.0w L/ < /–

6- bNG O .Kw L/ p KQLQ–
w? sEwCg GgRF OHAyGRBA BA GgN FDHwEN *"0w 0flð *"0w 0fl–
x? kFN GgN V+UN aFURyN wG L p "!4w /w !4– lNEROL GgwG OK.Kw L/ NKRFGF–

YBVCHGN OK.Kw L/ xL gwAz–
y? kFN GgN V+UN LFURyN wG K p "!4w /w !4– XL UBBTRAP wG GgN FUBCNF BO GgN

URAN BO RAGNEFNyGRBA BO GgN PEwCg JRGg GgN FURyNfi zNzHyN GgwG OL.Kw L/ p K OBE L = /
wAz OL.Kw L/ p "K OBE L < /–

z? kFRAP GgN LFURyNF NKCUwRA JgL OL.Kw // zBNF ABG NKRFG OBE K 6p /– mgwG wxBHG
OL./w //( YgNyT GgN L FURyN GgBHPg ./w //fi wAz yBVCHGN OL./w // OEBV zROONENAyN
DHBGRNAGF–

!- bNG O .Kw L/ p FRA.L"K1/– �CCUL GgN V+UN VFURyN GB GgRF OHAyGRBA wG GgN CBRAG
f p .0w 0/ wF RA qKwVCUN 4–6–

w? uA JgRyg zRENyGRBA H RF ZH O .0w 0/ UwEPNFG( ZBNF GgRF wPENN JRGg GgN zRENyGRBA
BO D O .0w 0/(

x? uA JgRyg zRENyGRBAF H RF ZH O .0w 0/ p /( uF GgRF zRENyGRBA GwAPNAG GB GgN UNINU
yHEIN wG GgwG CBRAG(

8- mERGN wA V+UN H^V OBE GgN OHAyGRBA�

H.Kw L/ p ."3K2 � 2K1 � 0/.L " L1/!

H.Kw L/ RF GgN GNVCNEwGHEN wG w CBRAG .Kw L/ RA GgN HARG FDHwEN g p N/ � Kw L � 0f–
jgN gNwG ,HK wG Nwyg CBRAG RF GgN ANPwGRIN BO GgN PEwzRNAG INyGBEfi "DH.Kw L/ p
"*HK.Kw L/w HL.Kw L/fl–

“w? lNEROL xL gwAz GgwG HK./w L/ p / wAz GgwG H p / BA GgN BGgNE NzPNF BO g–
jgRF VNwAF GgwG GgN UNOG NzPN RF RAFHUwGNz wAz GgwG GgN GNVCNEwGHEN RF gNUz wG MNEB
BA GgN BGgNE GgENN NzPNF–

“x? fHG w VNFg BA g JRGg 0K p 0L p !/4– fUBG H BA g HFRAP GgN yBVVwAz
FHEO>n\o\H>n\o??– dBGN JgNEN GgN gRPgNFG GNVCNEwGHEN wCCNwEF GB xN wAz GgN
wCCNwEwAyN BO GgN FHEOwyN BA GgN NzPN K p /–



8! rHAyGRBAF BO jJB lwERwxUNF

“y? YBVCHGN GgN PEwzRNAG BO H xL gwAz BE FLVxBURywUUL– mERGN V+UNF OBE HK
wAz HL BE zN+AN GgNV wF RAURAN OHAyGRBAF– jgNA NAGNE GgN yBVVwAzF

’’ k < H>n\o?W
’’ ka < Ha>n\o?W
’’ kL < HL>n\o?W
’’ yBAGBHE>n\o\k\1/?
’’ QBUz BA
’’ DHRINE>n\o\]ka\]kL?

jgN UwFG yBVVwAz CHGF wEEBJF wG Nwyg CBRAG BO GgN VNFgPERz GB ENCENFNAG GgN INyGBE
+NUz BO GgN gNwG ,HKfi .Kw L/6 ."HK.Kw L/w"HL.Kw L//–
mgwG RF GgN zRENyGRBA BO GgN gNwG ,HK JRGg ENFCNyG GB GgN UNINU yHEINF( mgNEN RF

GgN gBG FCBGfi wAz JgRyg JwL RF GgN gNwG ,BJRAP(
mgwG RF GgN wAPUN wG JgRyg GgN UNINU yHEINF VNNG GgN NzPN K p /( mgwG RF

GgN zRENyGRBA BO GgN gNwG ,HK wG GgwG NzPN BO GgN FDHwEN( tBJ zB LBH NKCUwRA GgRF
CgLFRywUUL(
mgL wEN GgN ,HK INyGBEF CNECNAzRyHUwE GB GgN BGgNE NzPNF(

0.- ZROOHFRBA BO w FBUHGNfi FHyg wF FwUGfi RA w URDHRz VNzRHV RF PBINEANz xL rRyT=F�

UwJ BO zROOHFRBA– uO y.Kw Lw G/ zNABGNF GgN yBAyNAGEwGRBA BO GgN FBUHGN wG GgN CBRAG
.Kw L/ wAz GRVN G fi GgN ,HK INyGBE RF "TDy p "T*yK w yLfl– T RF GgN zROOHFRBA yBAFGwAG–
�F RA GgN ywFN BO gNwG ,BJfi GgN ,HK INyGBE CBRAGF RA GgN BCCBFRGN zRENyGRBA BO GgN
PEwzRNAGfi wAz GgN FBUHGN ,BJF OEBV wENwF BO gRPg yBAyNAGEwGRBA GB UBJ yBAyNAGEwGRBA–
uG ywA xN FgBJA GgwG GgN yBAyNAGEwGRBA y.Kw Lw G/ FwGRF+NF GgN zROOHFRBA NDHwGRBA

yG " T.yKK � yLL/ p /!

bNG
y0.Kw Lw G/ p N".4<3/G FRA K FRA.L<1/w

y1.Kw Lw G/ p N".14<3/G FRA.1K/ FRA.2L<1/w

wAz
y.Kw Lw G/ p !1y0.Kw Lw G/� y1.Kw Lw G/!

y.Kw Lw G/ RF w FBUHGRBA BO GgN zROOHFRBA NDHwGRBAfi JRGg T p 0– mN FgwUU BxFNEIN GgN
zROOHFRBA CEByNFF BA GgN FDHwEN g p */w /flð */w /fl– jgN yBAyNAGEwGRBA BO GgN FBUHGN
RF wFFHVNz MNEB BHGFRzN GgN FDHwEN–

w? lNEROL xL gwAz GgwG y FBUINF GgN zROOHFRBA NDHwGRBA JRGg T p 0–
x? cwTN wA V+UN OBE yfi y^Vfi wF w OHAyGRBA BO GgENN IwERwxUNFfi Kw Lw G –
y? mN ywA IRNJ GgN yBAyNAGEwGRBA wG w GRVN G JRGg GgN yBVVwAzF
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*n\o, < VNFQPERz>/9^09CR?W
Y < y>n\o\G?W
CyBUBE>n\o\Y?W FQwzRAP OUwGW yBUBExwE
QBUz BA
yBAGBHE>n\o\Y\ 1/\=T=?
QBUz BOO

kFRAP GgN FHxCUBG yBVVwAzfi VwTN w GJB]yBUHVA zRFCUwL BO GgN yBAyNAGEwGRBA wG
GRVNF G p /w !0w !1w !2w !3w !4–

z? jgEBHPg JgRyg FRzNF BO GgN FDHwEN zBNF GgN FBUHGN wCCNwE GB xN ,BJRAP(
�G Nwyg GRVNfi JgwG RF GgN CBRAG BO PENwGNFG yBAyNAGEwGRBA(

00- bNG O .Kw L/ p K1 � 2L1–
w? sEwCg O BINE GgN FDHwEN N"1 � Kw L � 1f HFRAP DFHEO–
x? YBVCHGN xL gwAz GgN GwAPNAG CUwAN wCCEBKRVwGRBA GB O wG GgN CBRAG

.K0w L0/ p ."0w 0/– YwUU GgRF URANwE wCCEBKRVwGRBA k0.Kw L/– ZB GgN FwVN wG GgN
CBRAG .K1w L1/ p .0!4w !4/– YwUU GgN wCCEBKRVwGRBA k1.Kw L/–

y? kFN DFHEO wF RA qKwVCUN 4–0/ GB wGGwyg GgN GwAPNAG CUwANF GB GgN PEwCg
BO O BINE GgN CBRAGF .K0w L0/ wAz .K1w L1/– sEwCg GgN GwAPNAG CUwANF BINE FDHwENF BO
FRzN UNAPGg !5–

01- bNG O .Kw L/ p NKC.K/ yBF.K � L/–�

w? YBVCHGN xL gwAz GgN GwAPNAG CUwAN wCCEBKRVwGRBA GB O wG GgN CBRAG ."0w 0/–
YwUU GgRF URANwE wCCEBKRVwGRBA k.Kw L/–

x? sEwCg xBGg O wAz k BINE GgN FDHwEN N"1 � K � /w / � L � 1f HFRAP DFHEO–
jEL GB NFGRVwGN VwK QqQ p VwK Q O .Kw L/" k.Kw L/Q BINE GgN FDHwEN xL NKwVRARAP GgN
gNRPgG xNGJNNA GgN PEwCgF–

y? dBJ JERGN wA V+UN GgwG ENCNwGF GgN NEEBE NFGRVwGRAP CEByNzHEN BO qKwVCUN
4–0/– qFGRVwGN GgN VwKRVHV NEEBE O .Kw L/"k.Kw L/ BINE FDHwENF gQ p NQK"K/Qw QL"
L/Q � Qffi JgNEN .K/w L// p ."0w 0/ OBE Q p !4w !14w !014– mgNA Q RF gwUINzfi xL JgwG
OwyGBE RF GgN NEEBE ENzHyNz(
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5
rHAyGRBAF BO jgENN lwERwxUNF wAz

fwEwVNGERy iHEOwyNF

fENCwENz V’UNF HFNz RA GgRF ygwCGNE

wEEBv2 CUwAN RVCU

rHAyGRBAF O .Kw Lw M/ BO GgENN IwERwxUNF ywA xN zN+ANz wF RAURAN OHAyGRBAFfi RA
V+UNFfi wAz wF FLVxBURy NKCENFFRBAFfi SHFG wF OBE OHAyGRBAF BO BAN BE GJB IwERwxUNF–
jgN PEwCg BO w OHAyGRBA BO GgENN IwERwxUNF RF w GgENN]zRVNAFRBAwU FHEOwyN RA OBHE]
zRVNAFRBAwU FCwyNfi JgRyg JN ywAABG IRFHwURMN– eAN JwL GB zNFyERxN OHAyGRBAF BO
GgENN IwERwxUNF RF RA GNEVF BO GgNRE UNINU FHEOwyNF– eA GgN BGgNE gwAzfi VwAL FHEOwyNF
RA GgENN]zRVNAFRBAwU FCwyN wEN FCNyR+Nz wF UNINU FHEOwyNF– mN wUFB zRFyHFF JwLF GB
zRFCUwL FHEOwyNF GgwG wEN PRINA CwEwVNGERywUUL–

5-0 bNINU FNGF wAz FHEOwyNF

mgNA O RF w OHAyGRBA BO GgENN IwERwxUNF O .Kw Lw M/fi GgN UNINU FNGF

iy p N.Kw Lw M/ 9 O .Kw Lw M/ p yf

HFHwUUL yBAFRFG BO BAN BE VBEN GJB]zRVNAFRBAwU FHEOwyNF ywUUNz kNINk FHEOwyNF– uO JN
ywA PEwCg GgN UNINU FNGF BO w OHAyGRBAfi JN ywA PNG RVCBEGwAG RAOBEVwGRBA wxBHG RGF
CEBCNEGRNF–
jgN UNINU FHEOwyNF BO DHwzEwGRy OHAyGRBAF BO Kw Lw M wEN ywUUNz DHwzERy FHEOwyNF–

tNEN wEN OBHE RVCBEGwAG NKwVCUNF–

0/0



0/1 rHAyGRBAF BO jgENN lwERwxUNF wAz fwEwVNGERy iHEOwyNF

ž � CwEwxBkBRz RF w UNINU FHEOwyN BO GgN OHAyGRBA

O .Kw Lw M/ p M " K 1 " L1!

� UNINU FHEOwyN BO O RF

iy p N.Kw Lw M/ 9 M " K 1 " L1 p yf

wAz RG RF GgN PEwCg BO GgN OHAyGRBA M p P.Kw L/ p K 1 � L1 � y–

ž � QLCNExBkRy CwEwxBkBRz RF w UNINU FNG BO

O .Kw Lw M/ p M " K 1 � L1!

� UNINU FHEOwyN gNEN RF GgN PEwCg BO P.Kw L/ p K1 " L1 � y “FNINEwU FgBJA RA
rRPHEN 5–0?–

ž � QLCNExBkBRz RF w UNINU FHEOwyN BO GgN OHAyGRBA

O .Kw Lw M/ p K 1 � L1 " M1!

rBE y 2 /fi iy p N O .Kw Lw M/ p yf RF w QLCNExBkBRz BO BAN FQNNGW OBE y < /fi RG
RF w QLCNExBkBRz BO GJB FQNNGF– iNN rRPHEN 5–1–

ž �A NkkRCFBRz RF w UNINU FHEOwyN BO GgN OHAyGRBA

O .Kw Lw M/ p K1

w1
� L1

x1
� M1

y1
!

� FCNyRwU ywFN RF GgN FCgNENfi JgNA w p x p y–

=1
=0

/
0

1

=1
=0

/

0

1
=7

=5

=3

=1

/

1

3

5

7

6a6wahF6
L6wahF6

9
6w
a
hF
6

rRPHEN 5-0 tLCNExBURy CwEwxBUBRzF M " K 1 � L1 p y OBE y p "3w /w 3–



5–0 bNINU FNGF wAz FHEOwyNF 0/2

=1
/

1

=1

/

1

=1

/

1

y �60

aL
=1

/
1

=1

/

1

=1

/

1

y �+/,0

aL

=1
/

1

=1

/

1

=1

/

1

y �6/

aL
=1

/
1

=1

/

1

=1

/

1

y �6,4

aL

rRPHEN 5-1 tLCNExBUBRzFfi UNINU FHEOwyNF BO O .Kw Lw M/ p K 1 � L1 " M1–

jgN UNINU FHEOwyNF BO GgNFN OHAyGRBAF ywA wUU xN PEwCgNz xL FBUIRAP OBE M wAz GgNA
HFRAP GgN HFHwU yBVVwAzF OBE PEwCgRAP OHAyGRBAF M p P.Kw L/– uA FBVN ywFNFfi FHyg
wF GgN gLCNExBUBRzF wAz GgN NUURCFBRzFfi GgN FHEOwyNF wEN ABG GgN PEwCgF BO w FRAPUN
OHAyGRBA– rBE NKwVCUNfi GgN FCgNEN BO EwzRHF w = / VwL xN NKCENFFNz wF GgN HARBA
BO GgN PEwCgF BO GgN GJB OHAyGRBAF

P�.Kw L/ p
Z

w1 " K1 " L1

P".Kw L/ p "
Z

w1 " K1 " L1

BINE GgN zRFT NK1 � L1 � w1f–
uA GgN PNANEwU ywFNfi JN VwL ABG xN wxUN GB FBUIN OBE BAN BO GgN IwERwxUNF RA GNEVF

BO GgN BGgNE GJB RA GgN NDHwGRBA OBE GgN UNINU FNGfi O .Kw Lw M/ p y– jgN OBUUBJRAP V+UN
yBAFGEHyGF GgN UNINU FNG xL +KRAP w IwUHN BO M p M/ wAz HFNF GgN yBAGBHE yBVVwAzF



0/3 rHAyGRBAF BO jgENN lwERwxUNF wAz fwEwVNGERy iHEOwyNF

GB +Az GgN UNINU yHEINF BO O .Kw Lw M// p y RA GgN CUwAN M p M/– jgNFN UNINU yHEINF
wEN GgNA PEwCgNz GBPNGgNE OBE w EwAPN BO IwUHNF BO M/ GB PNANEwGN GgN UNINU FNG wF w
OwVRUL BO yHEINF CwEwUUNU GB GgN Kw L CUwAN–

V’UN RVCU-V RVCU RF FgBEG OBE RVCURyRGfi xNywHFN GgN UNINU FNG RF PRINA RVCURyRGUL
xL GgN NDHwGRBA O .Kw Lw M/ p y– jgRF V+UN JwF JERGGNA xL vBAwGgwA hBFNAxNEP BO
GgN ZNCwEGVNAG BO cwGgNVwGRyFfi kARINEFRGL BO cwELUwAz–
jgN RAPENzRNAGF OBE GgN HFN BO GgRF V+UN wEN w OHAyGRBA O .Kw Lw M/ PRINA RA wA V+UNfi

BE wF wA RAURAN OHAyGRBAfi w FNG BO yBBEzRAwGNF zN+ARAP w ENyGwAPHUwE GgENN]zRVNAFRBAwU
ENPRBAfi wAz w IwUHN y– jgN ENPRBA RF zN+ANz xL w 5]INyGBE yBEANEFfi JgRyg RF NDHwU GB
*KVRAw KVwKw LVRAw LVwKw MVRAw MVwKfl– jgN ywUU RF GgNA RVCU>O\yBEANEF\y? JgNA
O RF PRINA wA RAURAN OHAyGRBA wAz RVCU>=O=\ yBEANEF\y? JgNA O RF PRINA RA wA
V+UN–

qawVCUN 5-0

YBAFRzNE O .Kw Lw M/ p K 1 � L1 " M1fi JgBFN UNINU FNGF wEN GgN gLCNExBUBRzF FgBJA
RA rRPHEN 5–1– mN FgBJ gBJ GgN FwVN FHEOwyNF ywA xN yBAFGEHyGNz HFRAP RVCU– jgN
ENFHUGF wEN FgBJA RA rRPHEN 5–2–

O < RAURAN>=a^-1 [ L^-1 ] M^-1=\ =a=\ =L=\ =M=?
yBEANEF < *]1 1 ]1 1 ]1 1,W
FHxCUBG>1\1\0?
RVCU>O\ yBEANEF\ 0?

FHxCUBG>1\1\1?
RVCU>O\ yBEANEF\ ^0?

FHxCUBG>1\1\2?
RVCU>O\yBEANEF\ /?

FHxCUBG>1\1\3?
RVCU>O\yBEANEF\ ]^4?

qawVCUN 5-1

mN GwTN O .Kw Lw M/ p K 1 � L1 � L2 � M1 wAz zRFCUwL GgN UNINU FNGF O .Kw Lw M/ p 0
wAz O .Kw Lw M/ p !0– iNN rRPHEN 5–3–

O < RAURAN>=a^-1 [ L^-1 [ L^-2 [ M^-1=\ =a=\ =L=\ =M=?
yBEANEF < *]1 1 ]1 1 ]1 1,
FHxCUBG>0\1\0?

RVCU>O\ yBEANEF\ 0?
FHxCUBG>0\1\1?

RVCU>O\ yBEANEF\ ^0?
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rRPHEN 5-2 bNINU FNGF BO O .Kw Lw M/ p K 1 � L1 " M1–

dBGRyN GgwG RA xBGg rRPHENF 5–2 wAz 5–3fi OBE FBVN IwUHNF BO yfi GgN UNINU FNGF ywA
gwIN VBEN GgwA BAN yBVCBANAG– mN FgwUU FNN RA YgwCGNE ! GgwG UNINU FNGF ywA xN
HFNOHU RA zNGNEVRARAP VwKRVw wAz VRARVw BO OHAyGRBAF–

5-1 oBUBE FURyNF BO w FBURz

� FNyBAz JwL GB PwRA RAOBEVwGRBA wxBHG w OHAyGRBA O .Kw Lw M/fi JgRyg yBVCUNVNAGF
GgN PEwCgRAP BO UNINU FNGFfi RF GB FURyN GgEBHPg RGF zBVwRA JRGg CUwANF CwEwUUNU GB GgN
yBBEzRAwGN wKNF wAz FgBJ GgN IwUHNF BO O BA GgNFN CUwANF JRGg yBUBE– jgRF RF INEL
gNUCOHU JgNA RG RF zRO+yHUG GB FBUIN OBE GgN UNINU FNGF– jgRF GNygARDHN ywA wUFB xN
HFNz GB VwTN EBHPg PHNFFNF BO GgN UBywGRBA BO UBywU VwKRVw wAz VRARVw–
jB RUUHFGEwGN GgNFN RzNwF JN RVwPRAN w FBURz VwGNERwU gNwGNz GB w GNVCNEwGHEN GgwG

zNCNAzF BA GgN UBywGRBA– jgN GNVCNEwGHEN RF w OHAyGRBA O .Kw Lw M/– iHCCBFN JN ywA
GNUU GgN GNVCNEwGHEN BO GgN VwGNERwU wG w PRINA CBRAG xL BxFNEIRAP GgN yBUBE BO GgN



0/5 rHAyGRBAF BO jgENN lwERwxUNF wAz fwEwVNGERy iHEOwyNF
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rRPHEN 5-3 bNINU FNGF BO O .Kw Lw M/ p K 1 � L1 � L2 � M1–

VwGNERwU wyyBEzRAP GB GgN OBUUBJRAP FywUN9

GNVCNEwGHEN yBUBE

/Ž xUwyT
1/Ž xEBJA
3/Ž ENz
5/Ž BEwAPN
!/Ž LNUUBJ
0//Ž JgRGN

jgNA GB PNG wA RzNw BO GgN GNVCNEwGHEN zRFGERxHGRBA JRGgRA GgN VwGNERwUfi JN ywA GwTN
FURyNF BO GgN VwGNERwU RA IwERBHF zRENyGRBAF wAz BxFNEIN GgN yBUBEF– bNINU FNGF BO GgN
GNVCNEwGHEN OHAyGRBA JRUU yBEENFCBAz GB FHEOwyNF BO yBAFGwAG yBUBE–
jgN c�jb�X yBVVwAz FURyN RVCUNVNAGF GgRF RzNw– iRAyN JN wEN zNwURAP JRGg

OHAyGRBAF BO GgENN IwERwxUNFfi JN VHFG HFN GgENN]zRVNAFRBAwU wEEwLF BO yBBEzRAwGNF–

qawVCUN 5-2

bNG h xN GgN GgENN]zRVNAFRBAwU ENPRBA

h p N.Kw Lw M/ 9 "1 � Kw L � 1w / � M � 3f

wAz
O .Kw Lw M/ p 1/.M� N"K1"L1/!

mN CHG w GgENN]zRVNAFRBAwU wEEwL BO VNFgCBRAGF RA h wF OBUUBJF– mN CRyT K yBBE]
zRAwGN IwUHNF KR p "1w"0!!w ! ! ! w 0!!w 1fi L yBBEzRAwGN IwUHNFfi LS p "1w"0!!w ! ! !fi
0–!fi 1 wAz M yBBEzRAwGN IwUHNFfi MT p /w !1w !3w ! ! ! w 2!!w 3– jgNA GgN yBBEzRAwGN VNFg



5–1 YBUBE FURyNF BO w FBURz 0/6

yBAFRFGF BO GgN GgENN]zRVNAFRBAwU wEEwL BO GERCUNF .KR w LS w MT/– jgN OHAyGRBA IwUHNF wG
GgNFN VNFgCBRAGF yBAFGRGHGN wABGgNE GgENN]zRVNAFRBAwU wEEwLfi vRw SwT p O .KR w LS w MT/–
jgNFN wEEwLF wEN yBAFGEHyGNz JRGg GgN OBUUBJRAP c�jb�X yBVVwAzF9

O <
RAURAN>=1/)>M [ NaC>]a^-1 ] L^-1??=\ =a=\ =L=\ =M=?
a < ]19^191W L < aW
M < /9^193W
*n\o\p, < VNFQPERz>a\L\M?W
m < O>n\o\p?

qwyg BO GgN wEEwLF nwow pwm gwF zRVNAFRBAF 10 ð 10 ð 10– mN ywA ABJ FURyN
GgEBHPg GgN FBURz ENPRBA h JRGg CUwANF CwEwUUNU GB GgN yBBEzRAwGN CUwANF wAz BxFNEIN
GgN yBUBEF BO GgN OHAyGRBA BA Nwyg BO GgNFN CUwANF– rBE NKwVCUNfi JN VRPgG ygBBFN
GgN CUwANF K p /fi L p /fi wAz M p 1– jgN yBVVwAzF GB CEBzHyN GgNFN CUwANF wAz
zRFCUwL GgNV wEN

FURyN>n\o\p\m\/\/\1?
yBUBEVwC>QBG?W yBUBExwE

jgN ENFHUG RF FgBJA RA rRPHEN 5–4– eA GgN CwPN gNENfi GgNEN RF AB yBUBEfi SHFG FgwzNF BO
PEwL– tBJNINEfi BA GgN FyENNA BO LBHE yBVCHGNE LBH JRUU FNN GgN yBUBEF EwAPN OEBV
xUwyT GB JgRGNfi GgEBHPg ENz wAz LNUUBJfi HFRAP GgN yBUBEVwC gBG–

0/

1/

2/

3/

4/

5/

 /
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8/

0//
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=0

/
0
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/
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/
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0
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rRPHEN 5-4 iURyNF GgEBHPg GgN FBURz ENPRBA hfi JRGg yBUBEF zNGNEVRANz xL GgN OHAyGRBA O .Kw Lw M/ p
1/.M� NKC."K 1 " L1//–



0/! rHAyGRBAF BO jgENN lwERwxUNF wAz fwEwVNGERy iHEOwyNF

mN ywA FNN GgwG GgN GNVCNEwGHEN ERFNF wF M RAyENwFNFfi wAz ENwygNF RGF PENwGNFG
IwUHN BO 0// wG GgN CBRAG ./w /w 3/– jgRF RF FgBJA xL GgN yBUBExwE GgwG VwTNF GgN
yBEENFCBAzNAyN xNGJNNA yBUBE wAz GgN AHVNERywU IwUHNFfi / � M � 0//fi RA rRPHEN 5–4–

5-2 jgN PEwzRNAG INyGBE ’NUz

jgN PEwzRNAG INyGBE BO w OHAyGRBA BO GgENN IwERwxUNF RF

D O .Kw Lw M/ p * O K.Kw Lw M/w O L.Kw Lw M/w O M.Kw Lw M/fl!
vHFG wF OBE OHAyGRBAF BO GJB IwERwxUNFfi GgN PEwzRNAG INyGBE wG w CBRAG f/ p .K/w L/w M//
RF BEGgBPBAwU GB GgN UNINU FHEOwyN i BO O GgEBHPg f/– XL GgRF JN VNwA GgwG RO E.G/
RF wAL FVBBGg yHEIN BA GgN FHEOwyN i JRGg E.// p f/fi GgNA GgN GwAPNAG INyGBE GB GgN
yHEIN wG G p /fi JgRyg RF E0.//fi RF BEGgBPBAwU GB D O .K/w L/w M//–
jgN PEwzRNAG INyGBE +NUz ywA xN zRFCUwLNz HFRAP GgN c�jb�X yBVVwAz

DHRINE2fi JgRyg RF GgN GgENN]zRVNAFRBAwU wAwUBP BO DHRINE GgwG JN HFNz RA
YgwCGNE 4– jgN ywUU RF DHRINE2>n\o\p\k\l\m?– tNEN n\o\p wEN VwGERyNF GgwG
zNFyERxN FBVN FHEOwyN RA GgENN]zRVNAFRBAwU FCwyN– rBE RAFGwAyNfi JN yBHUz gwIN p <

P>n\o? OBE FBVN OHAyGRBA P– k\l\m wEN GgN VwGERyNF BO GgN yBVCBANAGF BO INyGBEF
GgwG wEN GB xN wGGwygNz wG Nwyg BO GgN CBRAGF .Kw Lw M/ GgwG URN BA GgN FHEOwyN–

qawVCUN 5-3

bNG O .Kw Lw M/ p M�.L 1"K1/<3– jgN UNINU FHEOwyNF BO O wEN gLCNExBURy CwEwxBUBRzF–
jgN PEwzRNAG INyGBE +NUz RF D O .Kw Lw M/ p *"K<1w L<1w 0fl– mN zRFCUwL GgN PEwzRNAG
INyGBE +NUz RA GJB JwLF– rREFG JN wGGwyg PEwzRNAG INyGBEF GB CBRAGF RA w OwVRUL BO
CUwANF CwEwUUNU GB GgN Kw L CUwAN wG gNRPgGF M p "0w /w 0 BINE GgN FDHwEN / � Kw L � 1–
jgRF zRFCUwL RF FgBJA BA GgN UNOG BO rRPHEN 5–5–

*n\o, < VNFQPERz>/9^3 91?W
k < ]n_1W
l < o_1W
m < 0[/)nW
FHxCUBG>0\1\0?
OBE M < *]0\/\0,
p < M [/)nW
DHRINE2>n\o\p\k\l\m?
QBUz BA

NAz
waRF RVwPN

eAUL GgENN M UNINUF JNEN ygBFNAW GBB VwAL UNINUF CEBzHyN w INEL yBAOHFRAP +PHEN–
uA INEFRBAF 4–2 wAz gRPgNEfi DHRINE2 ywA wUFB GwTN GgENN]zRVNAFRBAwU wEEwLF wF
wEPHVNAGF– iNN iNyGRBA 00–0–



5–2 jgN PEwzRNAG INyGBE +NUz 0/8
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rRPHEN 5-5 eA GgN UNOGfi PEwzRNAG INyGBE +NUz BO O .Kw Lw M/ p M � .L 1 " K1/<3– eA GgN ERPgGfi UNINU

FHEOwyN O .Kw Lw M/ p /fi wAz PEwzRNAG INyGBE +NUz–

eHE FNyBAz zRFCUwL BO GgNFN PEwzRNAG INyGBEF wGGwygNF GgNV GB CBRAGF BA GgN CBEGRBA
BO GgN UNINU FHEOwyN O .Kw Lw M/ p / ULRAP BINE GgN FwVN FDHwENfi / � Kw L � 1– jgN
UNINU FHEOwyN O p / gwF GgN NDHwGRBA M p .K 1 " L1/<3– mN wzz GgN OBUUBJRAP
yBVVwAzF GB GgN CENyNzRAP FyERCG9

; rREFG CUBG GQN FHEOwyN vRGQ ORANE VNFQ^
*nn\oo, < VNFQPERz>/9 ^/49 1?W
pp < ^14)>nn^-1 ] oo^-1?W
FHxCUBG>0\1\1?
FHEO>nn\oo\pp?W FQwzRAP RAGNEC
QBUz BA

; dBv wzz GQN PEwzRNAG INyGBE ORNUz^
p < ^14)>n^-1 ] o^-1?W
DHRINE2>n\o\p\k\l\m?
waRF RVwPN

jgRF FNyBAz zRFCUwL RF FgBJA RA GgN ERPgG FRzN BO rRPHEN 5–5–
jgN GwAPNAG CUwAN GB w FHEOwyN i wG GgN CBRAG f/ 1 i RF GgN yBUUNyGRBA BO wUU INyGBEF

wGGwygNz wG f/ wAz GwAPNAG GB i wG f/– uA BGgNE JBEzFfi GgN GwAPNAG CUwAN RF GgN FNG BO



00/ rHAyGRBAF BO jgENN lwERwxUNF wAz fwEwVNGERy iHEOwyNF

wUU INyGBEF wGGwygNz wG f/ GgwG wEN BEGgBPBAwU GB w ABEVwU INyGBE GB i wG GgwG CBRAG–
uA GgN ywFN BO w UNINU FHEOwyN

i p N.Kw Lw M/ 9 O .Kw Lw M/ p yfw

w ABEVwU zRENyGRBA GB GgN FHEOwyN RF PRINA xL

D O p * OK.f//w OL.f//w OM.f//fl!

tNAyN GgN NDHwGRBA BO GgN GwAPNAG CUwAN RF PRINA xL

OK.f//.K " K//� OL.f//.L " L//� OM.f//.M " M// p /! “5–0?

eO yBHEFN GgRF NDHwGRBA zN+ANF w CUwAN BAUL RO wG UNwFG BAN BO GgN yBVCBANAGF BO
D O .f// RF ABAMNEB– dBGN GgwG RA GgN ywFN BO GgN gLCNExBUBRz O .Kw Lw M/ p K 1� L1"
M1 p / FgBJA RA rRPHEN 5–1fi GgN CBRAG f/ p ./w /w // URNF BA GgN FHEOwyN wG GgN INEGNK
BO GgN zBHxUN yBANFfi wAz D O .f// p /– jgN FHEOwyN RF FRAPHUwE wG GgRF CBRAG wAz GgNEN
RF AB GwAPNAG CUwAN zN+ANz–

5-3 fwEwVNGERy ENCENFNAGwGRBA BO FHEOwyNF

mgNA FHEOwyNF wEN ABG NKCENFFRxUN wF GgN PEwCg BO w OHAyGRBA M p P.Kw L/fi JN BOGNA
HFN w CwEwVNGERy ENCENFNAGwGRBA– uAGHRGRINUL JN GgRAT BO FGwEGRAP JRGg w ,wG CRNyN BO
FHEOwyNfi HFHwUUL w ENyGwAPUN BE w zRFTfi RA GgN CUwAN wAz GgNA yHEIRAP RG RA FCwyN GB
OBEV GgN zNFRENz FHEOwyN– mN HFN yBBEzRAwGNF .Hw �/ GB UBywGN CBRAGF RA GgN RARGRwU
CRNyN BO FHEOwyN Z– jgN yHEIRAP RA FCwyN RF GgN FwVN wF zN+ARAP GgENN OHAyGRBAF BA
Z OBE GgN GgENN FCwGRwU yBBEzRAwGNFfi

K.Hw �/w L.Hw �/w M.Hw �/!

jgN VwCCRAP .Hw �/ 6 .K.Hw �/w L.Hw �/w M.Hw �// 9 Z 6 h2 RF GgN CwEwVNGERy
ENCENFNAGwGRBA BO GgN FHEOwyN i GgwG RF GgN RVwPN BO GgRF VwCCRAP–
hNywUU GgN CwEwVNGERy ENCENFNAGwGRBA BO w CUwAN GgwG JN HFNz RA YgwCGNE 2– tNEN JN

GwTN Z GB xN wUU BO h1– iHCCBFN GgN CUwAN CwFFNF GgEBHPg GgN CBRAG f/ p .K/w L/w M//
wAz gwF ABEVwU INyGBE d– bNG I wAz v xN GJB INyGBEF BEGgBPBAwU GB d– jgNA wUU
CBRAGF RA GgN CUwAN ywA xN ENCENFNAGNz f p f/ � FI� Gv– tNEN JN HFN Fw G RAFGNwz
BO Hw � wF GgN CwEwVNGNEF– jgN yBBEzRAwGN OHAyGRBAF wEN

K.Fw G/ p K/�F�0�Gv0w L.Fw G/ p L/�F�1�Gv1w M.Fw G/ p M/�F�2�Gv2!

uO JN JwAG GB ENCENFNAG w CRNyN BO GgN CUwAN yBAGwRARAP f/fi JN ENFGERyG GgN CwEwVNGNEF
GB URN RA w +ARGN FNG Zfi FwLfi Z p N"0 � Fw G � 0f–



5–3 fwEwVNGERy ENCENFNAGwGRBA BO FHEOwyNF 000

qawVCUN 5-4

mN JRFg GB +Az w CwEwVNGERy ENCENFNAGwGRBA BO GgN yLURAzNE BO EwzRHF w = / GgwG RF
yNAGNENz wxBHG GgN M wKRF wAz GgwG NKGNAzF OEBV M p "/<1 GB M p /<1– dBJ JN
FGwEG JRGg w zBVwRA Zfi JgRyg RF w ENyGwAPUNfi Z p N/ � H � 1/w "/<1 � � � /<1f–
mN JwAG GB EBUU HC GgRF ,wG CRNyN BO FHEOwyN GB OBEV GgN yLURAzNE– mN FgwUU zB FB xL
VwTRAP GgN URAN FNPVNAGF CwEwUUNU GB GgN H wKRF RAGB yREyUNF BO EwzRHF w wAz GgN URAN
FNPVNAGF CwEwUUNU GB GgN � wKRF RAGB GgN INEGRywU URANF BA GgN FHEOwyN BO GgN yLURAzNE–
� FNG BO yBBEzRAwGN OHAyGRBAF GgwG JRUU zB GgRF RF

K.Hw �/ p w yBF.H/w L.Hw �/ p w FRA.H/w M.Hw �/ p �!

jB PEwCg GgRF FHEOwyN JRGg c�jb�X JN CEByNNz wF OBUUBJFfi GwTRAP w p 09
; ZNORAN yBBEzRAwGNF RA H\I FCwyN
H < URAFCwyN>/\ 1)CR\ 10?W
I < URAFCwyN>]CR_1\ CR_1\ 10?W
*k\l, < VNFQPERz>H\I?W
w < 0W

; ZNORAN GQN yBBEzRAwGN OHAyGRBAF
n < w)yBF>k?W
o < w)FRA>k?W
p < lW
FHEO>n\o\p?

jgN ENFHUG RF FgBJA RA rRPHEN 5–6–

qawVCUN 5-5

dNKG JN GwyTUN GgN CEBxUNV BO CwEwVNGNERMRAP GgN FCgNEN BO EwzRHF w– mN yBAGRAHN
GgN CEByNFF JN FGwEGNz RA GgN CENIRBHF NKwVCUNfi JgNEN JN CwEwVNGNERMNz w yLURAzNE–

t

u

/

�

1�

/
�6.1

p

=1

/

1

=1

/

1

=0

/
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rRPHEN 5-6 rUwG CRNyN Z BO GgN Hw � CUwAN EBUUNz RAGB yLURAzNE RA Kw Lw M FCwyN–



001 rHAyGRBAF BO jgENN lwERwxUNF wAz fwEwVNGERy iHEOwyNF

=1 =0 / 0 1
=1

=0,4
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/
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6wAPTN6u

=w yBF u+ w FhA u(

rRPHEN 5-! iURyN GgEBHPg FCgNEN BO EwzRHF w–

jB VwTN w FCgNENfi JN JwAG GB ’CRAyg RA$ GgN GBC wAz xBGGBV BO GgN yLURAzNE– jgN
INEGRywU URANF BA GgN FRzNF BO GgN yLURAzNE JRUU xNyBVN GgN VNERzRwAF BA GgN FCgNENW
GgN yREyUN RA GgN Kw L CUwAN JRUU xNyBVN GgN NDHwGBE BA GgN FCgNEN– YBAFRzNERAP
rRPHEN 5–!fi JN FNN GgwG GgN OBUUBJRAP yBBEzRAwGN OHAyGRBAF wyyBVCURFg GgRF9

K.Hw �/ p w yBF.�/ yBF.H/w L.Hw �/ p w yBF.�/ FRA.H/w M.Hw �/ p w FRA.�/w

/ � H � 1/w "/<1 � � � /<1!

H RF UBAPRGHzN wAz � RF UwGRGHzN BA GgN FCgNEN– uA GgRF CwEwVNGNERMwGRBAfi GgN ABEGg
CBUN yBEENFCBAzF GB � p /<1 wAz GgN FBHGg CBUN GB � p "/<1– uA rRPHEN 5–8fi JN
FNN GgN FCgNEN CEBzHyNz xL GgN OBUUBJRAP yBVVwAzF wAz GgN FwVN FCgNEN JRGg w
CwGyg GgwG RF GgN RVwPN BO / � H � /<1w / � � � /<29

w < 1W
H < URAFCwyN>/\ 1)CR\ 30?W

L

9

a L

9

a

rRPHEN 5-8 eA GgN UNOGfi FCgNEN BO EwzRHF w p 1 JRGg URANF BO UwGRGHzN wAz UBAPRGHzN– eA GgN ERPgGfi

CwGyg BA FCgNEN RF GgN RVwPN BO / � H � /<1w / � � � /<2–



5–3 fwEwVNGERy ENCENFNAGwGRBA BO FHEOwyNF 002

I < URAFCwyN>]CR_1\ CR_1\ 20?W
*k\l, < VNFQPERz>H\I?W
n < w)yBF>l?^)yBF>k?W
o < w)yBF>l?^)FRA>k?W
p < w)FRA>l?W
FHEO>n\o\p?W yBUBEVwC>PEwL?W FQwzRAP OUwG

jgN CwEwVNGNERMwGRBA BO GgN FCgNEN SHFG PRINA RF ABG GgN BAUL BAN– jgN CwEwVN]
GNERMwGRBA BO GgN FCgNEN BO EwzRHF E HFNz RA FCgNERywU yBBEzRAwGNF RF

K.Ew �w�/ p E FRA.�/ yBF.�/w L.Ew �w�/ p E FRA.�/ FRA.�/w M.Ew �w�/ p E yBF.�/!

tNEN GgN wMRVHGgwU wAPUN RF � fi / � � � 1/ fi wAz � RF GgN CBUwE wAPUNfi / � � � / –
uA FCgNERywU yBBEzRAwGNFfi GgN ABEGg CBUN yBEENFCBAzF GB � p / wAz GgN FBHGg CBUN GB
� p / –
rRAwUULfi RO LBH JwAG GB DHRyTUL PEwCg w HARG FCgNENfi GgN FRAPUN c�jb�X yBVVwAz

FCQNEN JRUU zRFCUwL w HARG FCgNEN– rBE VBEN RAOBEVwGRBAfi NAGNE QNUC FCQNEN–

iHEOwyNF BO ENIBUHGRBA

jgN FCgNEN wAz GgN yLURAzNE xBGg OwUU RAGB GgN yUwFF BO FHEOwyNF ywUUNz FHEOwyNF BO
ENIBkHGRBA– jgNL ywA NwFRUL xN ENCENFNAGNz CwEwVNGERywUUL– mN FgwUU zRFyHFF FHEOwyNF
BO ENIBUHGRBA GgwG wEN PNANEwGNz xL ENIBUIRAP w yHEIN Y RA GgN Kw M CUwAN wxBHG GgN
M wKRF–
bNG GgN yHEIN Y RA GgN Kw M CUwAN xN CwEwVNGNERMNz xL �6 .K/.�/w M/.�//– jgN L

yBBEzRAwGN L/.�/ Ž /– mN JwAG GB EBGwGN GgRF yHEIN wEBHAz GgN M wKRFfi UNwIRAP GgN M
yBBEzRAwGN HAygwAPNz–
hNywUU OEBV YgwCGNE 3 GgwG GgN EBGwGRBA VwGERK h GgwG EBGwGNF CBRAGF RA GgN Kw L

CUwAN GgEBHPg wA wAPUN H RF

h p
�

yBF.H/ " FRA.H/
FRA.H/ yBF.H/

3

!

jgN Kw L yBBEzRAwGNF BO GgN EBGwGNz yHEIN JRUU xN PRINA xL
�

K.Hw �/

L.Hw �/

3

p
�

yBF.H/ " FRA.H/
FRA.H/ yBF.H/

3�

K/.�/

L/.�/

3

!

iRAyN L/.�/ p / JN +Az
K.Hw �/ p yBF.H/K/.�/

L.Hw �/ p FRA.H/K/.�/ “5–1?

M.Hw �/ p M/.�/!
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qawVCUN 5-6

jgN GBEHF RF GgN FHEOwyN BO w zBHPgAHG– mN yBHUz yBAGRAHN BHE VNGgBz BO zNFyERxRAP
GgN FHEOwyNF RA GNEVF BO w EBUURAP wAz xNAzRAP BO GgN ENyGwAPHUwE ,wG zBVwRA Z RA
GgN Hw � CUwAN– uA GgRF ywFNfi JN yBHUz GgRAT BO EBUURAP GgN zBVwRA Z RAGB w GHxN wAz
GgNA xNAzRAP GgN GHxN wEBHAz HAGRU RG OBEVNz GgN zBAHG–
uAFGNwzfi JN FgwUU IRNJ GgN GBEHF wF w FHEOwyN BO ENIBUHGRBA– YBAFRzNE GgN yREyUN

BO EwzRHF w RA GgN Kw M CUwANfi JRGg yNAGNE wG .Ew /w //fi JgNEN E = w– jgN GBEHF RF GgN
FHEOwyN FJNCG BHG xL GgN yREyUN wF GgN CUwAN BO GgN yREyUN RF ENIBUINz wxBHG GgN M
wKRF– iNN rRPHEN 5–0/–
dBJfi GgN yREyUN RA GgN Kw M CUwAN RF CwEwVNGNERMNz xL

K/.�/ p E � w yBF.�/w L/.�/ p /w M/.�/ p w FRA.�/w / � � � 1/!

jgN CwEwVNGNERMwGRBA “5–1? xNyBVNF

K.Hw �/ p yBF.H/K/.�/ p yBF.H/.E � w yBF.�//
L.Hw �/ p FRA.H/K/.�/ p FRA.H/.E � w yBF.�//
M.Hw �/ p w FRA.�/–

jgN GBEHF RF PEwCgNz HFRAP GgN OBUUBJRAP yBVVwAzF– iNN rRPHEN 5–00–

w < ^4W E < 1W
H < URAFCwyN>/\ 1)CR\ 30?W I < HW
*k\l, < VNFQPERz>H\I?W
n < yBF>k?^)>E [ w)yBF>l??W
o < FRA>k?^)>E [ w)yBF>l??W
p < w)FRA>l?W
FHEO>n\o\p?W

a

9

L

rRPHEN 5-0. YREyUN EBGwGRAP wxBHG M wKRF GB PNANEwGN GBEHF–
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a

9

L

rRPHEN 5-00 jBEHF JRGg E p 1 wAz w p !4–

c�jb�X gwF w FRAPUN yBVVwAz GB PEwCg w FHEOwyN BO ENIBUHGRBA JgNA GgN yHEIN
Y RA GgN Kw M CUwAN RF PRINA wF w OHAyGRBA K p O .M/fi / � M � 0– rBE NKwVCUNfi RO
K p O .M/ p 2.M " 0<2/1fi GgN ENFHUGRAP FHEOwyN BO ENIBUHGRBA RF CEBzHyNz xL

M < URAFCwyN>/\0\30?W
yLURAzNE>2)>M]0_2?^-1?

iNN rRPHEN 5–01–

=0

=/,4

/

/,4

0

=0

=/,4

/

/,4

0
/

/,1

/,3

/,5

/,7

0

9
6w
a
hF

rRPHEN 5-01 iHEOwyN BO ENIBUHGRBA JRGg PNANEwGRAP yHEIN K p 2.M" 0<2/1–
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=0

=/,4

/

/,4

0

=0,4

=0

=/,4

/

/,4

0

0,4

=0,4

=0

=/,4

/

/,4

0

0,4

6a6wahF6

6L6wahF6

rRPHEN 5-02 lNEGRywU yLURAzNE BO EwzRHF 0 wAz gBERMBAGwU yLURAzNE BO EwzRHF –4–

eO yBHEFNfi RG RF CBFFRxUN GB yBVxRAN PEwCgF GB zNCRyG VBEN yBVCURywGNz BxSNyGF–
qKwVCUN 5–! FgBJF gBJ GJB RAGNEFNyGRAP yLURAzNEF ywA xN zRFCUwLNzfi FNN rRPHEN 5–02–

qawVCUN 5-!

H < URAFCwyN>/\1)CR\30?W
I < URAFCwyN>]1\1\30?
*k\l, < VNFQPERz>H\I?W

; INEGRywU yLURAzNE BO EwzRHF 0
FHEO>yBF>k?\ FRA>k?\ l?W
QBUz BA

; QBERMBAGwU yLURAzNE BO EwzRHF ^4
FHEO>^4)yBF>k?\ l\ ^4)FRA>k??
QBUz BOO

jgN NMFHEO yBVVwAz

jgN yBVVwAz NMFHEO ywA wUFB xN HFNz GB PEwCg FHEOwyNF PRINA CwEwVNGERywUUL
RA GNEVF BO FLVxBURy NKCENFFRBAF– jgN FLAGwK RF NMFHEO>a\L\M\*w x y z,?– jgN
CwEwVNGNEF wEN F wAz G fi JRGg w � F � x wAz y � G � z– Kw Lw M wEN FLVxBURy
NKCENFFRBAF PRINA RA GNEVF BO F wAz G –
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qawVCUN 5-8

tNEN RF wABGgNE NKwVCUN BO GJB FHEOwyNF PUHNz GBPNGgNEfi GgRF GRVN GB OBEV w yBOONN
“BE xNNE? VHP– iNN rRPHEN 5–03–

FLVF F G
; INEGRywU yLURAzNE BO EwzRHF 0
a < yBF>F?W
L < FRA>F?W
M < GW
NMFHEO>a\L\M\ */ 1)CR ]1 1,?
QBUz BA

; QwAzUN OBEVNz xL QwUO BO w GBEHF vRGQ E < 0\ w < ^14
; yNAGNENz wG >0\/\^4?
aQwAzUN < 0 [ yBF>F?)>0[^14)yBF>G??W
LQwAzUN < ^14)FRA>G?W
MQwAzUN < ^4 [ FRA>F?)>0[^14)yBF>G??W
NMFHEO>aQwAzUN\ LQwAzUN\ MQwAzUN\ * ]CR_1 CR_1 / 1)CR,?
QBUz BOO
waRF>*]1 2 ]1 1 ]1 1,?

=/,4 / /,4 0 0,4 1

=/,4

/

/,4

=1

=0,4

=0

=/,4

/

/,4

0

0,4

1

L

a

9

a6m60)yBF=F(6=0)0.36yBF=G((+6L6m60.36FhA=G(+696m60.1)FhA=F(6=0)0.36yBF=G((

rRPHEN 5-03 cHPfi PNANEwGNz xL FLVxBURy NKCENFFRBAF wAz NMFHEO–
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5-4 dBEVwU INyGBEF wAz GwAPNAG CUwANF RA CwEwVNGERy OBEV

uA rRPHENF 5–6 wAz 5–8-5–02fi GgN yHEINF BA Nwyg FHEOwyN wEN GgN RVwPNF BO GgN PERz
URANF RA GgN Hw � CUwAN– rBE NKwVCUNfi RA rRPHEN 5–8fi GgN yHEINF JgNEN � RF yBAFGwAG wEN
GgN yREyUNF BO yBAFGwAG UwGRGHzNfi wAz GgN yHEINF JgNEN H RF yBAFGwAG wEN GgN VNERzRwAF
BO yBAFGwAG UBAPRGHzN–
cBEN PNANEwUULfi JgNA i RF PRINA CwEwVNGERywUUL xL

.Hw �/6 .K.Hw �/w L.Hw �/w M.Hw �//

w GwAPNAG INyGBE GB GgN yHEIN H6 .K.Hw �//w L.Hw �//w M.Hw �/// RF

I p *KH.Hw �//w LH.Hw �//w MH.Hw �//fl!

� GwAPNAG INyGBE GB GgN yHEIN �6 .K.H/w �/w L.H/w �/w M.H/w �// RF

v p *K�.H/w �/w L�.H/w �/w M�.H/w �/fl!

jgNFN GJB INyGBEF FCwA GgN GwAPNAG CUwAN wG GgN CBRAG .K/w L/w M// p .K.H/w �//w

L.H/w �//w M.H/w �///– tNAyN w zRENyGRBA ABEVwU GB GgN GwAPNAG CUwAN wG GgRF CBRAG RF

A p Ið v!

mN zN+AN w ABEVwk zRENyGRBA GB GQN FHEOwyN wG GgN CBRAG .K/w L/w M// GB xN GgRF INyGBE
A– uA GNEVF BO GgN yBBEzRAwGN OHAyGRBAF GgRF ABEVwU INyGBE ywA xN JERGGNA

A.Hw �/ p *LHM� " L�MHw K�MH " KHM�w KH L� " K�LHfl! “5–2?

kFHwUUL JN FgBEGNA BHE GNEVF wAz FwL FRVCUL GgwG qD– “5–2? RF GQN ABEVwU GB GgN
FHEOwyNfi wUGgBHPg wAL VHUGRCUN BO A RF wUFB w ABEVwU zRENyGRBA–
uA GgN ywFN BO w FHEOwyN BO ENIBUHGRBAfi HFRAP qDF– “5–1? wAz “5–2?fi JN gwIN

A.Hw �/ p *yBF H K/.�/M0
/.�/w FRA H K/.�/M

0
/.�/w "K/.�/K 0

/.�/fl! “5–3?

rBE NKwVCUNfi GgN FCgNEN BO EwzRHF w RF w FHEOwyN BO ENIBUHGRBAfi wAz JN ENywUU GgN
CwEwVNGNERMwGRBA OBE / � H � 1/w "/<1 � � � /<19

K.Hw �/ p w yBF.H/ yBF.�/w L.Hw �/ p w FRA.H/ yBF.�/w M.Hw �/ p w FRA.�/!

tNAyNfi FHxFGRGHGRAP RA qD– “5–3?fi GgN ABEVwU GB GgN FCgNEN RF PRINA xL

A.Hw �/ p w1*yBF H yBF1.�/w FRA H yBF1.�/w yBF � FRA �fl

p w yBF � *K.Hw �/w L.Hw �/w M.Hw �/fl!
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qaNEyRFNF

0- bNG O .Kw Lw M/ p K 1 � L1 � M1 � KL1–
w? kFN GgN V+UN RVCU BINE GgN ENPRBA N"3 � Kw L � 0w"1 � M � 1f– ZRFCUwL

GgN UNINU FNGF iy p N O p yf OBE 0!1w 0w !!w !4w !2w !1– fUBG GgNFN PEwCgF RA GgN FwVN
+PHEN JRAzBJ HFRAP GgN yBVVwAz FHxCUBGfi wF RA qKwVCUN 5–0– eOO GgN FHEOwyN iyfi
GgN OHAyGRBA O RF ABG NDHwU GB y– eA Nwyg PEwCg RAzRywGN BA JgRyg FRzN BO iy JN
gwIN O < y wAz O = y–

x? rBE JgwG IwUHN BO y zBNF GgN UNINU FNG iy xENwT RAGB GJB yBVCBANAGF(
y? �F y PNGF FVwUUNEfi GgN yBVCBANAG BO iy GgwG yBAGwRAF GgN BERPRA ENFNVxUNF w

FCgNEN– YwA LBH NKCUwRA GgRF xL UBBTRAP wG GgN OBEVHUw OBE O (

1- bNG

O .Kw Lw M/ p N".K"0/1"L1"M1 � N".K�0/1"L1"M1!

w? kFN RVCU BINE GgN ENPRBA "1 � Kw Lw M � 1– ZRFCUwL GgN UNINU FNG iy OBE
y p !1w !4w !6w !!– fUBG GgNV RA GgN FwVN +PHENfi wF RA qKwVCUN 5–0–

x? XL NKCNERVNAGRAP JRGg IwERBHF IwUHNF BO yfi +Az GgwG IwUHN yŁ FHyg GgwG GgN
UNINU FNG iy gwF BAUL BAN yBVCBANAG OBE y < yŁ wAz gwF GJB yBVCBANAGF OBE y = yŁ–

y? jgN UNINU FNG iyŁ JRUU gwIN w yHFC wG ./w /w //– jgNEN RF AB GwAPNAG CUwAN GB
GgN FHEOwyN zN+ANz GgNEN– lNEROL GgwG D O ./w /w // p /–
2- iHCCBFN FNRFVRy zwGw GNUUF HF GgwG GgN zNAFRGL BO EByT RA FBVN ENPRBA RF PRINA xL

..Kw Lw M/ p .0" M/N"!1K"!2L1 � 0/0!

mN JwAG GB FGHzL GgN zNAFRGL OHAyGRBA RA GgN ENPRBA h p N/ � Kw Lw M � 1f– cwTN
w GgENN]zRVNAFRBAwU PERz BA hfi JRGg 3/ FHxzRIRFRBAF RA Nwyg zRENyGRBA– kFN GgN
yBVVwAz FURyN GB VwTN w FNG BO FURyNF GgEBHPg ./w /w //– kFN EBGwGN2z GB EBGwGN
GgN +PHEN FB GgwG LBH IRNJ GgN ENPRBA OEBV GgN CBRAG .1w 1w 1/– �zz GgN yBUBExwE–

w? mgNEN RF GgN EByT zNAFRGL PENwGNFG(
x? jgN EByT zNAFRGL RF ANwEUL yBAFGwAG wUBAP GgN URAN K p 1w M p /– kFRAP GgN

yBUBExwEfi NFGRVwGN GgN yBAFGwAG zNAFRGL wUBAP GgRF URAN–
y? sEwCg GgN OHAyGRBA L 6 ..1w Lw // GB yBVCwEN JRGg GgN NFGRVwGN OEBV GgN

FURyN CBEGEwRG–

3- bNG GgN ENPRBA h p N/ � Kw Lw M � /f wAz UNG GgN GNVCNEwGHEN xN PRINA xL
H.Kw Lw M/ p yBF K FRA.1L/ FRA.2M<1/–

w? cwTN w GgENN]zRVNAFRBAwU PERz BA hfi JRGg 3/ FHxzRIRFRBAF RA Nwyg zRENyGRBA–
kFN FURyN JRGg IwERBHF yBUUNyGRBAF BO CUwANF wAz GgN yBUBExwE JRGg yBUBEVwC>QBG?–
ZNGNEVRAN GgN gBGGNFG wAz yBUzNFG CBRAGF RA GgN ENPRBA–



01/ rHAyGRBAF BO jgENN lwERwxUNF wAz fwEwVNGERy iHEOwyNF

x? jgN gNwG ,HK r.Kw Lw M/ p "DH.Kw Lw M/– kFN GgN yBVVVwAz DHRINE2 GB
CUBG GgN gNwG ,HK INyGBE BA GgN GgENN CUwANF M p /w M p /<1fi wAz M p / – oBH JRUU
ANNz GB JERGN GgENN V+UNF BE RAURAN OHAyGRBAF OBE GgN GgENN zNERIwGRINF "HK w"HL fi
wAz "HM – eA JgRyg FRzNF BO GgN yHxN RF GgN ,HK INyGBE GwAPNAG GB GgN FRzN( jgNFN
wEN GgN RAFHUwGNz FRzNF GgEBHPg JgRyg AB gNwG ,BJF– eA JgRyg FRzNF BO GgN yHxN RF
GgN ,HK INyGBE BEGgBPBAwU GB GgN FRzN(

4- jgN gLCNExBUBRzF BO rRPHEN 5–1 wEN FHEOwyNF BO ENIBUHGRBA– jgN FNyGRBA BO GgN
gLCNExBUBRz RA GgN Kw M CUwAN FwGRF+NF K 1 " M1 p y–

w? rBE y = / wAz K = /fi INEROL xL gwAz GgwG JN ywA CwEwVNGNERMN GgN yHEIN xL

K/.�/ p
C
y yBFg.�/w M.�/ p

C
y FRAg.�/!

x? rBUUBJRAP qKwVCUN 5–6fi VwTN w FyERCG +UN GB PEwCg GgN gLCNExBUBRzF OBE
FNINEwU IwUHNF BO y = /–

y? rRAz GgN CwEwVNGNERMwGRBA OBE y < /fi wAz PEwCg GgN gLCNExBUBRzF OBE FNINEwU
IwUHNF BO y < /– uA GgRF ywFN GgNEN wEN GJB FgNNGFfi wAz LBH JRUU ANNz GJB zROONENAG
NKCENFFRBAF OBE M.�/–

5- bNG K/.�/ = / wAz M.�/ CwEwVNGNERMN w yHEIN RA GgN Kw M CUwAN–
w? mgwG RF GgN CwEwVNGNERMwGRBA BO GgN FHEOwyN BO ENIBUHGRBA BxGwRANz xL

ENIBUIRAP GgRF yHEIN wxBHG GgN M wKRF(
x? cBzROL LBHE FyERCG +UN BO qKNEyRFN 4 GB PEwCg GgRF FHEOwyN BO ENIBUHGRBA OBE

GgN OBUUBJRAP ygBRyNF BO K/.�/ wAz M.�/9
“R? K/.�/ p NKC."�1<1/fi M.�/ p �fi "1 � � � 1–
“RR? K/.�/ p NKC."�1<0// yBF1.�/� 0fi M.�/ p �fi "1/ � � � 1/ –
“RRR? K/.�/ p Q FRA.�/Q � 0fi M.�/ p �fi "2/ � � � 2/ –

6- w? fwEwVNGNERMN GgN FNyGRBA RA GgN Kw M CUwAN BO GgN NUURCFBRz

K1 � L1 � M1<8 p 0!

x? sEwCg RG wF w FHEOwyN BO ENIBUHGRBA “ENIBUINz wxBHG GgN M wKRF?–

!- bNG O .H/ p yBF.H/fi / � H � / – bNG PGBC.H/ p !/4 FRA.H/ NKC."1 yBF.H//fi wAz�

PxBGGBV.H/ p "PGBC.H/<1fi wPwRA OBE / � H � / –
w? fUBG xBGg yHEINF H 6 . O .H/w PGBC.H// wAz H 6 . O .H/w PxBGGBV.H// BA GgN

FwVN PEwCg– jgNA HFN waRF NDHwU– jgN ENFHUGRAP PEwCg RF GgN yEBFF FNyGRBA BO w
JRAP–

x? dBJ VwTN w GgENN]zRVNAFRBAwU PEwCg BO GgN JRAP JRGg GgRF yEBFF FNyGRBA–
jgN JRAP FgBHUz URN wUBAP GgN L wKRFfi NKGNAzRAP OBE / � L � 3– oBH JRUU ANNz GB
VwTN GgN PEwCg RA GJB CRNyNFfi GBC wAz xBGGBV–
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y? kFN GgN c�jb�X AHVNERywU RAGNPEwGBE DHwz! GB +Az GgN wEy UNAPGg BO GgN
yHEIN xBHAzRAP GgN yEBFF FNyGRBA– jgNA +Az GgN GBGwU FHEOwyN wENw BO GgN JRAP–

8- mERGN w OHAyGRBA V+UNfi xwE^Vfi GgwG PEwCgF w xwE BO EwzRHF z JRGg wKRF�

BO FLVVNGEL wA wExRGEwEL URAN GgEBHPg GgN BERPRA– bNG b p *ww xw yfl xN w HARG
GwAPNAG INyGBE GB GgN URAN BO FLVVNGEL– jgN ywUU OBE GgN OHAyGRBA V+UN FgBHUz xN
xwE>w\x\y\z?–

w? rREFG +Az w OBEVHUw OBE w CwRE BO HARG INyGBEF H wAz I FHyg GgwG H \ I p
H \ b p I \ b p /–

x? jgNA CwEwVNGNERMN GgN yLURAzERywU FHEOwyN BO GgN xwE RA GNEVF BO F wAz G 9

.Kw Lw M/ p Gb� .z yBF F/H� .z FRA F/I!

mgwG RF GgN EwAPN BO GgN CwEwVNGNE F( oBH ywA ygBBFN wAL EwAPN BO GgN CwEwVNGNE
G GgwG JRUU CEBzHyN w PBBz PEwCg–

y? dBJ VwTN GgN OBEVHUw VBEN ,NKRxUN GB wUUBJ GgN EwzRHF z GB zNCNAz BA G –

0.- bNG K.G/ p E yBF.G/fi L.G/ p E FRA.G/fi wAz M.G/ p wG CwEwVNGNERMN w yREyHUwE�

gNURK BO EwzRHF E = / JRGg ERFN yBNO+yRNAG w 2 /–
w? kFN CwEwVNGNEF F wAz G GB CwEwVNGNERMN GgN FHEOwyN BO GgN GHxN BO EwzRHF x

GgwG OBUUBJF GgN gNURK– jgN yREyHUwE yEBFF FNyGRBA BO GgN GHxN FgBHUz URN RA GgN CUwAN

FCwAANz xL GgN INyGBEF"d p *yBF Gw FRA Gw /fl wAz n p *w FRA Gw"w yBF Gw Efl<
C
E1 � w1

BO GgN rENANG OEwVN–
x? mERGN w OHAyGRBA V+UNfi GHxN^Vfi JRGg ywUU GHxN>E\w\x?fi GgwG PEwCgF GgN

GHxN OBE / � G � 3/ –

00- qKGNAz GgN VNGgBz BO qKNEyRFN 0/ GB CwEwVNGNERMN w GHxN OBUUBJRAP GgN gNURK�

BO qKNEyRFN 0/ JRGg zROONENAG yEBFF FNyGRBAF–
w? qUURCGRywU yEBFF FNyGRBAF
x? YREyHUwE yEBFF FNyGRBAF JRGg EwzRHF x GgwG zNCNAz BA G –

01- kFN FLVxBURy NKCENFFRBAF wAz GgN yBVVwAz NMFHEO wF RA qKwVCUN 5–8 GB�

PEwCg w yLURAzERywU xwE BO EwzRHF 0<3 EHAARAP OEBV ."0w"0w"0/ GB .0w 0w 0/– jgNA
wzz GJB FCgNENF BO EwzRHF 0fi BAN yNAGNENz wG Nwyg NAz BO GgN xwE–

02- hNywUU GgN CwEwVNGNERMwGRBA BO GgN GBEHFfi

K.Hw �/ p yBF.H/.E � w yBF.�//

L.Hw �/ p FRA.H/.E � w yBF.�//

M.Hw �/ p w FRA.�/w / � Hw � � 1/!

w? rRAz wA NKCENFFRBA OBE GgN ABEVwU d.Hw �/ BA GgN FHEOwyN–



011 rHAyGRBAF BO jgENN lwERwxUNF wAz fwEwVNGERy iHEOwyNF

x? sEwCg GgN GBEHF wAz wGGwyg GgN GwAPNAG CUwAN wG FNINEwU CBRAGF– kFN GgN
V+UN CUwAN–

03- � EHkNz FHEOwyN RF BAN GgwG RF FJNCG BHG xL w FGEwRPgG URAN VBIRAP wUBAP w
yHEIN– mN CwEwVNGNERMN GgN yHEIN xL E.G/ p *K/.G/w L/.G/w M/.G/fl– bNG GgN GwAPNAG
INyGBE GB GgN URAN wG Nwyg G xN b.G/ p *w.G/w x.G/w y.G/fl– jgNA GgN EHUNz FHEOwyN RF
CwEwVNGNERMNz xL

E.G/� Fb.G/ p *K/.G/� Fw.G/w L/.G/� Fx.G/w M/.G/� Fy.G/fl!

w? bNG E.G/ p .K/.G/w L/.G/w M/.G// p .1 yBF.G/w 1 FRA.G/w // CwEwVNGNERMN GgN
yREyUN BO EwzRHF 1 RA GgN Kw L CUwAN– bNG b.G/ p *yBF.G<1/w FRA.G<1/w FRA.G<1/fl–
sEwCg GgN FHEOwyN OBE / � G � 1/ wAz "!1 � F � !1– jgN ENFHUGRAP FHEOwyN RF ywUUNz
GgN cBNxRHF xwAz–

x? YwUyHUwGN GgN ABEVwU INyGBE d GB GgN FHEOwyN wG CBRAGF G p /w /<5w /<2w
! ! ! w 4/<5 wAz F p /– kFN GgN V+UN wEEBv2 GB wGGwyg GgN ABEVwU INyGBE GB GgN
PEwCg BO GgN FHEOwyN wG GgNFN CBRAGF– mgwG RF GgN URVRGRAP CBFRGRBA BO GgN ABEVwU wF
G wCCEBwygNF 1/( uF RG CBFFRxUN GB yBAFGEHyG ABEVwU INyGBEF BA GgN FHEOwyN GgwG wEN
PUBxwUUL yBAGRAHBHF(

04- sEwCg w yELFGwU FGEHyGHEN JRGg FCgNENF BO FVwUU EwzRHF wG GgN BERPRA wAz wG��

Nwyg BO GgN NRPgG yBEANEF BO GgN yHxN "0 � Kw Lw M � 0– YBAANyG Nwyg BO GgN FCgNENF
JRGg FUNAzNE FGEwRPgG GHxNF GB ENCENFNAG GgN xBAzF–

05- sEwCg w zBBE JRGg w zBBE TABx–��

06- sEwCg w xBUG– jgN GgENwz BA GgN xBUG ywA xN zEwJA JRGg FNINEwU gNURKNF– jgN��

FVwUUNE EwzRHF BO GgN xBUGfi BA GgN RAFRzN BO GgN GgENwzfi FgBHUz xN E p 0fi wAz GgN
UwEPNE EwzRHF FgBHUz xN E p 0!0– jgN CRGyg BO GgN GgENwz RF GgN wAPUN GgN gNURK VwTNF
JRGg GgN gBERMBAGwU– cwTN GgN CRGyg 0/ zNPENNF–



6
iBUIRAP qDHwGRBAF

fENCwENz V’UNF HFNz RA GgRF ygwCGNE

ANvGBA1

uA GgRF ygwCGNE JN FgwUU xN yBAyNEANz VwRAUL JRGg FBUIRAP w FLFGNV BO GJB NDHw]
GRBAF RA GJB HATABJAFfi

O .Kw L/ p / “6–0?

P.Kw L/ p /!

uA GgN +EFG FNyGRBA JN FgBJ gBJ GB FBUIN w FLFGNV BO GgRF GLCN HFRAP GgN FLVxBURy
FBUIN yBVVwAz GgwG JN FwJ RA iNyGRBA 0–5– mN GgNA zRFyHFF AHVNERywU VNGgBzF
GB FBUIN w FRAPUN NDHwGRBAfi O .Kw L/ p /fi wAz w FLFGNVfi qDF– “6–0?– jgN AHVNERywU
VNGgBzF CEBIRzN INEL RVCBEGwAG wCCURywGRBAF BO GgN GwAPNAG URAN wAz GwAPNAG CUwAN
wCCEBKRVwGRBAF BO w OHAyGRBA–

6-0 iLVxBURy FBUHGRBAF

mN RUUHFGEwGN gBJ GB HFN GgN FLVxBURy FBUINE JRGg wA NKwVCUN–

qawVCUN 6-0

bNG O .Kw L/ p L " 3K1 � 2 wAz P.Kw L/ p K1<3 � L1 " 0– jgN PEwCgF BO GgN UNINU
yHEINF O .Kw L/ p / wAz P.Kw L/ p / wEN FgBJA RA rRPHEN 6–0– mN FNN GgwG GgNEN wEN
OBHE EBBGF BO FLFGNV “6–0?fi wG GgN CBRAGF �w XwYw Z JgNEN GgN UNINU yHEINF O p /
RAGNEFNyG GgN UNINU yHEINF P p /–

012
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=1 =0,4 =0 =/,4 / /,4 0 0,4 1
=2

=1,4

=1

=0,4

=0

=/,4

/

/,4

0

0,4

6a6

6L
6

6P �6/

6e+�6/

� n

o p

rRPHEN 6-0 pNEB yHEINF BO O .Kw L/ p L " 3K1 � 2 wAz P.Kw L/ p K1<3� L1 " 0–

mN zN+AN FLVxBURy OHAyGRBAF O wAz P BO K wAz L– jgNA JN wCCUL GgN FBUIN

yBVVwAz JRGg GJB wEPHVNAGF– jgN yBVVwAz wFFHVNF GgwG JN JwAG GB FBUIN
qDF– “6–0?–

FLVF a L
O < L ] 3)a-1 [2W
P < ^14)a-1 [ L-1 ]0W
*w x, < FBUIN>O\P?W
*w x,
wAF <

* 0_05)>0"/[03)06->0_1??->0_1?\ ]0_21[6_21)06->0_1?,
* ]0_05)>0"/[03)06->0_1??->0_1?\ ]0_21[6_21)06->0_1?,
* 0_05)>0"/]03)06->0_1??->0_1?\ ]0_21]6_21)06->0_1?,
* ]0_05)>0"/]03)06->0_1??->0_1?\ ]0_21]6_21)06->0_1?,

zBHxUN>*w x,?
wAF <

/^"!26 /^!6/6
]/^"!26 /^!6/6
/^60!! ]/^"221
]/^60!! ]/^"221

mgNA GgN FLVxBURy FBUINE RF ’FGHVCNzfi$ RG JRUU GEL GB +Az wG UNwFG BAN FBUHGRBA
AHVNERywUUL–



6–1 dHVNERywU FBUHGRBAF RA BAN zRVNAFRBA 014

1

0,4

/,4

0

/

e6m6/

P6m6/

L

=/,4

=0,4

=1
=1 =0,4 =/,4 /

a

/,4 0 10,4=0

=0

rRPHEN 6-1 pNEB]UNINU yHEINF BO O .Kw L/ p L " FRA.K/ wAz P.Kw L/ p L " K1 � 0–

qawVCUN 6-1

YBAFRzNE O .Kw L/ p L " FRA.K/ wAz P.Kw L/ p L " K1 � 0– jgN MNEB]UNINU yHEINF
wEN FgBJA RA rRPHEN 6–1– jgNEN wEN FBUHGRBAF ANwE .Kw L/ p ."!4w"!4/ wAz .Kw L/ p
.0!4w 0/–

FLVF a L
O < L ] FRA>a?W
P < L ] a-1 [0W
*w x, < FBUIN>O\P?W
*w x,
wAF <
* 0^3/"513//3//14"513"1244"2"6/4!"4\

^"!6/2"!2155/2003!53!46154536"022,

jgN NDHwGRBA FBUINE gwF OBHAz BAUL BAN BO GgN EBBGFfi wAz gwF OBHAz RG AHVNERywUUL–
mN zB ABG gwIN VHyg yBAGEBU BINE JgRyg EBBGF RG JRUU +Az– jgHF RG RF RVCBEGwAG GB
HAzNEFGwAz gBJ GB HFN AHVNERywU VNGgBzF GB FBUIN FLFGNVF URTN qDF– “6–0?–

6-1 dHVNERywU FBUHGRBAF RA BAN zRVNAFRBA

jgN VBFG JNUU]TABJA AHVNERywU wUPBERGgV OBE FBUIRAP NDHwGRBAF

O .K/ p / “6–1?



015 iBUIRAP qDHwGRBAF

RF dNJGBA=F VNGgBzfi JgRyg RF zRFyHFFNz RA NINEL ywUyHUHF xBBT– hNywUU GgN OBEVHUw
OBE GgN RGNEwGRBAFfi

KA�0 p KA " O .KA/< O
0.KA/! “6–2?

uO GgN EBBG KŁ RF w FRVCkN EBBG “ O 0.KŁ/ 6p / ?fi dNJGBA=F VNGgBz yBAINEPNF EwCRzUL
JgNA w PBBz FGwEGRAP IwUHN K0 RF CEBIRzNz– � CBBE FGwEGRAP IwUHN ywA ywHFN GgN
VNGgBz GB yBAINEPN GB GgN JEBAP EBBG BE NINA GB OwRU GB yBAINEPN–
dNJGBA=F VNGgBz ywA wUFB xN HFNz GB +Az w EBBG KŁ BO O .K/ p /fi JgNEN O 0.KŁ/ p

/fi xHG GgN yBAINEPNAyN RF VHyg FUBJNE–
tNEN RF w FRVCUN FyERCG V+UN GgwG RVCUNVNAGF dNJGBA=F VNGgBz– uA wzzRGRBA LBH

JRUU ANNz GB JERGN V+UNF O^V wAz zO^V OBE GgN OHAyGRBA wAz RGF zNERIwGRIN– uACHG wG
EHAGRVN RF GgN FGwEGRAP IwUHN K0 wAz GgN AHVxNE BO RGNEwGRBAF–

aFGwEG < RACHG>=NAGNE GQN FGwEGRAP IwUHN =?
d < RACHG>= NAGNE GQN AHVxNE BO RGNEwGRBAF zNFRENz =?
; mN FNG wFRzN d VNVBEL FCwyNF OBE GQN RGNEwGNF^
a < MNEBF>d\0?W
a>0? < aFGwEGW
OBE A < 09d]0

a>A[0? < a>A? ] O>a>A??_zO>a>A??W
NAz
*a\ O>a?,

jgRF INEFRBA zRFCUwLF wUU GgN RGNEwGNF KA wAz GgN OHAyGRBA IwUHNF O .KA/–
uG RF INEL RVCBEGwAG GB TABJ gBJ yUBFN GgN wCCEBKRVwGRBA KA RF GB GgN NKwyG EBBG–

iRAyN JN zB ABG TABJ GgN NKwyG EBBG KŁ “BGgNEJRFN JN JBHUz ABG ANNz w EBBG +AzNE?fi
JN VHFG xN wxUN GB NFGRVwGN GgN NEEBEfi KA " KŁfi HFRAP BAUL GgN yBVCHGNz IwUHNF– uG
ywA xN FgBJA GgwG JgNA KŁ RF w FRVCUN EBBG BO O .K/ p /fi JN gwIN GgN CEwyGRywU
NFGRVwGN “ABG wA NEEBE xBHAz?

QKA " KŁQ ³ QKA " KA"0Q!

jgHF RO JN ENDHRENz BHE wCCEBKRVwGN EBBG GB xN JRGgRA 0/"3 BO GgN NKwyG EBBGfi JN
JBHUz ygBBFN d FB UwEPN GgwG QKd " Kd"0Q � 0/"3fi wAz GgNA JN JBHUz GwTN Kd wF
BHE NFGRVwGN BO GgN EBBG– bwGNEfi RA YgwCGNE 02fi JN FgwUU FNN gBJ GB RAyBECBEwGN GgRF
ygBRyN BO GgN AHVxNE BO RGNEwGRBAF RA GgN yBzN JRGg w vQRUN FGwGNVNAG–

qawVCUN 6-2

bNG O .K/ p FRA.K/ " K<1– rEBV rRPHEN 6–2fi JN FNN GgwG RA wzzRGRBA GB GgN EBBG
K p /fi GgNEN wEN EBBGF ANwE K p #1– mRGg w FGwEGRAP IwUHN BO K0 p 0!1fi GgN VNGgBz
yBAINEPNF EwCRzUL GB GgN EBBG ANwE K p 1–
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/,7

/,5

/,3

/,1

=/,1

=/,3

=/,5

=/,7
=1,4 =1 =0,4 =/,4 /,4 0,4 1,40 1/

a

=0

/

rRPHEN 6-2 sEwCg BO O .K/ p FRA.K/" K<1–

RGNEwGN a O>a?

0 0^1///////////// /^221/2"/!4"5612
1 2^50122301425/"1 ]1^14"6031"51115"
2 0^"!!/!/1"3!/6/4 ]/^/6"!36/!4!5661
3 0^!""!6!54"3!""/ ]/^//25///1/"/200
4 0^!"44/4211/4!01 ]/^/////"/432605"
5 0^!"43"31560/35" ]/^//////////46"0

tBJNINEfi RO GgN FGwEGRAP IwUHN RF K0 p 0!0fi GgN VNGgBz zBNF ABG yBAINEPN– jgN +EFG
GNA RGNEwGNF wEN

RGNEwGN a O>a?

0 0^0/////////// ^2301/625//50
1 !^341""11504/2 ]2^3//5/116!045
2 4^145302525"64 ]2^3!2!2"22!006
3 1/2^2!30!260!"!1 ]0//^"502"61"!441
4 00!^/0"22/6123/4 ]4"^"!666!1!"11"
5 ]!6^36/!5"14"/1" 33^1/"232"603/3
6 1/2^524!!6!1!62" 0/0^1!/2/364""50
! ]01!^121123343466 52^462"/6!320!"
" ]!/^6"6525/05/10 30^060"44241042
0/ ]2!6^4/3!2/2""5/5 0"3^52!43!5/3"0!

jgN +EFG PHNFF wG GgN EBBGfi K0 p 0!0fi RF GBB yUBFN GB GgN VwKRVHV BO GgN OHAyGRBA–
jgN URAN GwAPNAG GB GgN PEwCg wG K0 p 0!0 RF GBB yUBFN GB gBERMBAGwU wAz RAGNEFNyGF
GgN K wKRF OwE GB GgN ERPgG BO GgN EBBG–



01! iBUIRAP qDHwGRBAF

jgN EBBG ’AzNE OMNEB

jgN c�jb�X AHVNERywU EBBG +AzNE OMNEB JwF VNAGRBANz RA iNyGRBA 1–2– uG RF w
yBVxRAwGRBA BO VNGgBzF GgwG wEN ABG DHRGN wF OwFG wF dNJGBA=F VNGgBz xHG GgwG wEN
INEL ENURwxUN– mN ywA BAUL HFN OMNEB GB +Az EBBGF BO O .K/ p / JgNEN O ygwAPNF
FRPA– jgNEN wEN GJB JwLF GB HFN OMNEB– jgN +EFG JwL RF JRGg w FRAPUN FGwEGRAP IwUHN
K/ GgwG LBH ONNU RF OwREUL yUBFN GB GgN zNFRENz EBBG– jgRF VwL ABG UNwz GB yBAINEPNAyN
RO GgN zNFRENz EBBG RF INEL ANwE w FRAPHUwERGL BO GgN OHAyGRBA– jgN ywUU RF OMNEB>O\
a/?–
� FNyBAzfi wAz xNGGNEfi JwL GB HFN OMNEB RF GB PRIN RG w ’xEwyTNG$ JgNEN O ygwAPNF

FRPA– bBBTRAP wG GgN PEwCg BO O BO qKwVCUN 6–2fi JN FNN GgwG GB ywCGHEN GgN EBBG ANwE
K p 1fi JN ywA ygBBFN w xEwyTNG *0w 2fl–

O < RAURAN>=FRA>a? ] ^4)a=?
EBBG < OMNEB>O\*0 2,?W
EBBG < 0^!"43"3156/22"!

OMNEB yBAGRAHNF RGF RGNEwGRBAF HAGRU RG NFGRVwGNF GgwG QKA " KŁQ � 1ð 0/"05– jgRF
RF GgN zNOwHUG NEEBE GBUNEwAyN– uG RF CBFFRxUN GB ENDHREN w zROONENAG GBUNEwAyN xL wzzRAP
wABGgNE wEPHVNAGfi zNCNAzRAP BA JgRyg INEFRBA BO c�jb�X LBH wEN HFRAP– iNN GgN
BAURAN gNUC OBE OMNEB–

6-2 iBUIRAP w FRAPUN NDHwGRBA RA GvB IwERwxUNF

� FRAPUN NDHwGRBA O .Kw L/ p / ywA FBVNGRVNF xN FBUINz OBE L wF w OHAyGRBA BO K
JRGg GgN FLVxBURy FBUINE– rBE NKwVCUNfi

FLVF a L
O < a ] NaC>a)L?W
FBUIN>O\L?
wAF <
UBP>a?_a

uO JN ywAABG FBUIN GgN NDHwGRBA FLVxBURywUULfi JN ywA VwTN w AHVNERywU wCCEBK]
RVwGRBA– iHCCBFN GgwG JN wEN PRINA w CBRAG .K/w L// FHyg GgwG O .K/w L// p /fi wAz
GgwG OL.K/w L// 6p /– jgNA xL GgN RVCURyRG OHAyGRBA GgNBENV JN TABJ GgwG OBE K ANwE
K/ GgNEN NKRFGF w HARDHN FBUHGRBA L BO O .Kw L/ p /– jgRF VNwAF GgwG OBE K ANwE K/fi
GgN UNINU yHEIN O .Kw L/ p / RF GgN PEwCg BO w OHAyGRBA L p P.K/– jB +Az GgN IwUHNF
BO L wF w OHAyGRBA BO K AHVNERywUULfi JN VHFG AHVNERywUUL wCCEBKRVwGN w EBBG BO
L6 O .Kw L/ p / OBE Nwyg K – mN ywA zB GgRF JRGg dNJGBA=F VNGgBz BE JRGg w FBUINE
URTN OMNEB wAz w OBE UBBC–
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qawVCUN 6-3

bNG O .Kw L/ p FRA.K/� L NKC.KL/– mN FNN GgwG O ./w 0/ p 0 wAz OL./w 0/ p 0– jB PNG
wA RzNw BO JgwG GgN UNINU yHEIN GgEBHPg ./w 0/ UBBTF URTNfi JN ywA HFN GgN yBAGBHE
yBVVwAz– fHG w VNFg BA GgN ENyGwAPUN *"0w 0flð */w 3fl– iNN rRPHEN 6–3–
mN FNN GgwG JN FgBHUz xN wxUN GB FBUIN OBE L RA GNEVF BO K OBE K 2 "!1– mN yBHUz

FGwEG wG .Kw L/ p ./w 0/fi xHG RG VwL xN NwFRNE GB CEBPEwV GB FGwEG wG K p "!1– � UBBT
wG GgN PEwCg wAz FBVN NKCNERVNAGRAP FgBJF GgwG GgN CBRAG .K0w L0/ p ."!1w 0!!/ RF
wUVBFG BA GgN yHEINfi FRAyN O ."!1w 0!!/ p !/460– O RF zN+ANz RA GgN V+UN O^V– jgN
FyERCG HFNF OMNEB “JRGg w UBAPNE ywUU? wAz AHVNERywUUL wCCEBKRVwGNF GgN IwUHN BO L
BA GgN yHEIN OBE "!1 � K � 0fi RA FGNCF BO !/0–

OHAyGRBA M < O>L\a?
M < FRA>a? [ L^)NaC>a^)L?]0W

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^
; mN yQBBFN GQN a IwUHNF wG vQRyQ vN vRUU
; AHVNERywUUL NFGRVwGN L
a < ]^19^/090W

; mN FNG wFRzN GQN VNVBEL FCwyNF OBE GQN L IwUHNF^
L < MNEBF>FRMN>a??W

; kFRAP BHE PHNFF vN ywUyHUwGN GQN OREFG L IwUHN^
L>0? < OMNEB>=O=\ 0^!\ *,\ *,\ ]^1?W

=0 =/,7 =/,5 =/,3 =/,1 / /,1 /,3 /,5 /,7 0
/

/,4

0

0,4

1

1,4

2

2,4

3

a

L

rRPHEN 6-3 bNINU yHEIN O .Kw L/ p FRA.K/� L NKC.KL/" 0 p /–
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; dBv vN NAGNE w UBBC GB ywUyHUwGN GQN
; ENVwRARAP L IwUHNF^
OBE A < 19010

L>A? < OMNEB>=O=\ L>A]0?\ *,\ *,\ a>A??W
NAz
CUBG>a\L?

iNINEwU yBVVNAGF wEN RA BEzNE– jgN OHAyGRBA OHAyGRBA OMNEB BCNEwGNF BA OHAyGRBAF
BO BAN IwERwxUN BAUL– uG ywA BCNEwGN BA w OHAyGRBA BO GJB BE VBEN IwERwxUNF RO GgN
BGgNE IwERwxUNF wEN ENPwEzNz wF CwEwVNGNEF– jgHF RO O p O .Kw C0w C1/ RF PRINA RA
wA V+UN wF M < O>a\C0\C1?fi GgNA IwUHNF BO GgN CwEwVNGNEF C0w C1 wEN CwFFNz GB
O JRGg wA wHPVNAGNz ywUU GB OMNEBfi zNCNAzRAP BA JgRyg INEFRBA BO c�jb�X LBH
wEN HFRAP–
uA INEFRBAF CERBE GB 4–2fi GgN ywUU RF OMNEB>=O=\ L/\ *,\ *,\ C0\C1?– jgN

xUwAT xEwyTNGF *,\*, RA GgN ywUU FwIN CUwyNF OBE wzzRGRBAwU RAOBEVwGRBA GgwG ywA xN
PRINA GB OMNEB–
uA INEFRBA 4–2 OMNEB gwF xNNA ’RVCEBINz–$ jgN ywUU RF RAFGNwz OMNEB>=O=\ L/\

*,\ C0\ C1?– dBGRyN GgwG JN BAUL ANNz BAN CUwyN TNNCNE–
uA xBGg ywFNFfi OMNEB ENPwEzF GgN +EFG wEPHVNAG BO O wF GgN ’wyGRIN$ BAN wAz UwGNE

wEPHVNAGF wF GgN CwEwVNGNEF– uG RF OBE GgRF ENwFBA GgwG RA BHE OHAyGRBA V+UN O^V JN
JEBGN M p O .Lw K/fi ENINEFRAP GgN BEzNE BO GgN IwERwxUNF–
rRAwUUL ABGN GgwG JN HFNz GgN BCGRBA BO OMNEB GgwG ENDHRENF BAUL w FRAPUN FGwEGRAP

IwUHN RAFGNwz BO w xEwyTNG– �OGNE +AzRAP GgN +EFG IwUHN L0fi JN NAGNENz GgN UBBC wAz
HFNz GgN CENIRBHF IwUHN OBHAz OBE L wF GgN +EFG PHNFF OBE GgN ANKG IwUHN BO L–

6-3 dNvGBAWF VNGgBz RA GvB zRVNAFRBAF

dNJGBA=F VNGgBz RA GJB zRVNAFRBAF RF zNERINz RA GgN FwVN VwAANE wF GgN INEFRBA
RA BAN zRVNAFRBA– uA BAN zRVNAFRBAfi JN FGwEG wG w CBRAG K0 wAz wCCEBKRVwGN GgN
OHAyGRBA O JRGg GgN GwAPNAG URAN k.K/ Ž O .K0/� O 0.K0/.K " K0/– mN GgNA GwTN GgN
EBBG K1 BO GgN NDHwGRBA k.K/ p / wF w xNGGNE wCCEBKRVwGRBA GB GgN EBBG– jgN NDHwGRBA
k.K1/ p / ywA xN JERGGNA

O 0.K0/K1 p O 0.K0/K0 " O .K0/! “6–3?

mN HFHwUUL zRIRzN GgEBHPg GgN NDHwGRBA xL O 0.K0/ GB wEERIN wG qD– “6–2?–
dBJ JgNA JN gwIN w CwRE BO NDHwGRBAFfi qDF– “6–0?fi JN VwTN w FRVRUwE URANwE

wCCEBKRVwGRBA– mN FGwEG JRGg w +EFG PHNFF wG GgN EBBGfi C0 p .K0w L0/– mN GgNA
wCCEBKRVwGN O xL GgN CUwAN GwAPNAG GB GgN PEwCg BO O wG .C0w O .C0//– �F JN FwJ
RA qD– “4–!?fi GgRF wCCEBKRVwGRBA RF PRINA xL
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k O .Kw L/ Ž O .C0/� OK.C0/.K " K0/� OL.C0/.L " L0/!

iRVRUwEULfi GgN GwAPNAG CUwAN wCCEBKRVwGRBA GB GgN PEwCg BO P wG .C0w P.C0// RF PRINA
xL

kP.Kw L/ Ž P.C0/� PK.C0/.K " K0/� PL.C0/.L " L0/!

mN ENCUwyN FLFGNV “6–0? xL GgN URANwERMNz FLFGNV

k O .Kw L/ p / “6–4?

kP.Kw L/ p /!
jgN GNEVF RA GgNFN NDHwGRBAF ywA xN ENwEEwAPNz w xRGfi RA GgN FwVN JwL wF JN

wEERINz wG qD– “6–3?9

OK.C0/K � OL.C0/L p OK.C0/K0 � OL.C0/L0 " O .C0/ “6–5?

PK.C0/K � PL.C0/L p PK.C0/K0 � PL.C0/L0 " P.C0/!

dBJ GgRF RAgBVBPNANBHF URANwE FLFGNV VHFG xN FBUINz OBE w FBUHGRBA CwRE C1 p
.K1w L1/– jgN FLFGNV VwL xN GgBHPgG BO wF GgN NDHwGRBAF BO GJB URANF RA GgN .Kw L/
CUwANfi wAz JN wEN FNNTRAP GgN CBRAG BO RAGNEFNyGRBA C1 BO GgNFN GJB URANF–
iLFGNV “6–5? ywA xN CHG RA w VBEN yBVCwyG OBEV GgwG JRUU ENVRAz HF NINA VBEN

BO qD– “6–3?– mN UNG r.Kw L/ zNABGN GgN CwRE BO OHAyGRBAF Ow P9

r.Kw L/ p . O .Kw L/w P.Kw L//!

rHEGgNEfi JN UNG v .C0/ zNABGN GgN 1ð 1 VwGERK BO CwEGRwU zNERIwGRINF

v .C0/ p
�

OK.C0/ OL.C0/

PK.C0/ PL.C0/

3

!

v RF ywUUNz GgN vwyBxRwA VwGERK BO r wG GgN CBRAG C0– jgN +EFG EBJ BO v RF GgN
PEwzRNAG INyGBE D O .C0/fi wAz GgN FNyBAz EBJ RF DP.C0/– mERGRAP C p .Kw L/ wAz
r.C/ p . O .C/w P.C// wF yBUHVA INyGBEF JN ywA NKCENFF FLFGNV “6–5? wF

v .C0/C p v .C0/C0 " r.C0/!

jgRF RF GgN wAwUBP BO qD– “6–3?– jgN FBUHGRBA BO GgRF FLFGNV RF C1 p .K1w L1/– tBCN]
OHUULfi RG RF w xNGGNE wCCEBKRVwGRBA GB GgN FBUHGRBA BO GgN BERPRAwU FLFGNV “6–0?– jgN
RGNEwGRBA FygNVN OBE dNJGBA=F VNGgBz RA GJB zRVNAFRBAF RF GgNENOBEN

v .CA/CA�0 p v .CA/CA " r.CA/! “6–6?
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rBE yBVCHGwGRBAfi JN xENwT GgRF zBJA wF OBUUBJF9

0? iBUIN GgN URANwE FLFGNV BO NDHwGRBAF v .CA/F p "r.CA/– F RF ywUUNz GgN dNJGBA
FGNC–
1? YBVCHGN GgN ANKG RGNEwGNfi CA�0 p CA � F–

hNywUU GgwG RG JwF INEL RVCBEGwAG GB ygBBFN w PBBz FGwEGRAP IwUHN OBE dNJGBA=F
VNGgBz RA BAN zRVNAFRBA– jgRF RF NINA VBEN GEHN RA GJB zRVNAFRBAF– eAN FgBHUz
wUJwLF VwTN w yBAGBHE VwC BO GgN MNEB yHEINF BO O wAz P GB PNG wA wCCEBKRVwGN
UBywGRBA BO GgN EBBGF–

qawVCUN 6-4

mN ENGHEA GB GgN FLFGNV yBAFRzNENz RA qKwVCUN 6–1fi JgNEN O .Kw L/ p L " FRA.K/fi
wAz P.Kw L/ p L " K1 � 0– rBE GgRF CwRE BO OHAyGRBAFfi GgN vwyBxRwA VwGERK RF

v .Kw L/ p
�

OK OL
PK PL

3

p
�

" yBF.K/ 0
"1K 0

3

!

tNEN RF w FyERCG GgwG RVCUNVNAGF dNJGBA=F VNGgBz OBE GgRF CwRE BO OHAyGRBAF– jgN
FyERCG RF wUVBFG RzNAGRywU JRGg GgN FyERCG OBE dNJGBA=F VNGgBz zRFyHFFNz RA iNyGRBA
6–1– mN VHFG +EFG JERGN V+UNF OBE O .Kw L/fi P.Kw L/fi wAz v .Kw L/– jgN OHAyGRBA V+UN
xRPS^V CEBzHyNF w 1ð 1 VwGERK wF BHGCHG9

OHAyGRBA M < O>a\L?
M < L]FRA>a?W

OHAyGRBA M < P>a\L?
M < L ] a^-1 [0W

OHAyGRBA M < xRPS>a\L?
M < *]yBF>a? 0W ]1)a 0,W

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

C < RACHG>=NAGNE GQN FGwEGRAP CBRAG C0 < *a0WL0, =?W
a < C>0?W L < C>1?W

zRFC>= RGNEwGN a L O>a\L? P>a\L? =?
*0\ a\ L\ O>a\L?\ P>a\L?,

OBE A < 19d
F < ]xRPS>a\L?+*O>a\L?W P>a\L?,W
C < C[FW
a < C>0?W L < C>1?W
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*A\ a\ L\ O>a\L?\ P>a\L? ,
NAz

YBVVNAGF9 jgN RACHG OBE C gwF w FNVRyBUBA xNGJNNA GgN NAGERNF– jgRF VwTNF
C w 1 ð 0 yBUHVA INyGBE– iRVRUwEULfi RA GgN +EFG URAN BO GgN UBBC JN JERGN
*O>a\L?W P>a\L?, JRGg w FNVRyBUBA GB VwTN GgRF w yBUHVA INyGBE–
jgRF CEBPEwV zBNF ABG FwIN GgN IwUHNF BO GgN RGNEwGNF– jgN RACHG FGwGNVNAG CHGF

GgN FGwEGRAP IwUHNF C0 p .K0w L0/ RA GgN VNVBEL FCwyN C– jgN +EFG GRVN GgN UBBC
RF NAGNENzfi GgN IwUHNF C < *a0WL0, wEN HFNz BA GgN ERPgG FRzN BO GgN +EFG URAN BO
GgN UBBC– jgN ENFHUG BO GgN ywUyHUwGRBAfi JgRyg RF GgN FNyBAz RGNEwGNfi C1 p .K1w L1/fi RF
CUwyNz RA GgN FwVN VNVBEL FCwyN Cfi BINEJERGRAP GgN IwUHNF GgwG JNEN GgNEN xNOBEN–
jgN ENFHUGF wEN CERAGNz BHGfi wAz GgN UBBC yBAGRAHNF– qwyg GRVNfi GgN UwGNFG RGNEwGN CA
RF FGBENz RA GgN FCwyN Cfi BINEJERGRAP GgN CENIRBHF RGNEwGNfi CA"0–
jgN URAN F < ]xRPS>a\L?+*O>a\L?WP>a L?, FBUINF GgN FLFGNV v .CA/F p

"r.CA/ HFRAP GgN URANwE FBUIN yBVVwAz a < �+x BO iNyGRBA 0–3– rBE ENwFBAF BO
wyyHEwyL wAz FGwxRURGLfi RG RF HFHwUUL xNGGNE GB FBUIN w URANwE FLFGNV JRGg GgN �+x

BCNEwGRBA–

V’UN ANvGBA1

jgN FyERCG V+UN ANvGBA1^V RF NFFNAGRwUUL GgN FyERCG JERGGNA RA GgN CENyNzRAP FHxFNy]
GRBA– jgN HFNE VHFG CEBIRzN V+UNF O^Vfi P^Vfi wAz xRPS^V– jgN FyERCG CUBGF GgN
UBywGRBA BO Nwyg RGNEwGRBA wAz CwHFNFfi JwRGRAP OBE GgN HFNE GB gRG hNGHEA– jgRF ywA xN
zBAN OBE HC GB +IN RGNEwGRBAF– eO yBHEFN GgRF FyERCG ywA xN VBzR+Nz HFRAP w JgRUN
UBBC wAz w ENDHRENz GBUNEwAyN wF FNNA RA YgwCGNE 02–
�F RA GgN BAN]zRVNAFRBAwU ywFNfi RG RF RVCBEGwAG GB TABJ gBJ yUBFN GgN wCCEBKRVwGN

EBBG RF GB GgN NKwyG EBBG– uO CŁ p .KŁw LŁ/ RF GgN NKwyG EBBG wAz CA p .KAw LA/fi JN
gwIN GgN NFGRVwGN

QKA " KŁQ � QLA " LŁQ ³ QKA " KA"0Q � QLA " LA"0Q!

qaNEyRFNF

0- bNG O .Kw L/ p L " 2K.K " 0/.K � 0/ wAz P.Kw L/ p .K1/<3� L1 " 0–
w? mERGN V+UNF O^V OBE O wAz P^V OBE P–
x? fHG w VNFgPERz *n\o, BA GgN FDHwEN *"1w 1flð *"1w 1fl– fUBG GgN MNEB]UNINU

yHEINF BO O wAz P JRGg GgN yBVVwAzF

yBAGBHE>n\o\O>n\o?\*/ /,?
QBUz BA
yBAGBHE>n\o\P>n\o?\*/ /,\ =E=?^

YBHAG GgN AHVxNE BO EBBGF wAz NFGRVwGN GgNRE UBywGRBA OEBV GgN CUBG–
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=1 =0,4 =0 =/,4 / /,4 0 0,4 1
=1

=0,4

=0

=/,4

/

/,4

0

0,4

1

C0

C1

e �6/

P6m6/

6Te �6/

a

L

TP �6/

rRPHEN 6-4 pNEB UNINU yHEINF BO O .Kw L/ p L " FRA.K/ wAz P.Kw L/ p L " K1 � 0– pNEB UNINU URANF BO
k O .Kw L/ wAz kP.Kw L/ OBE C0 p ."0!1w"!4/– jgN RAGNEFNyGRBA wG C1 RF GgN ANKG dNJGBA RGNEwGN–

y? ZN+AN GgN FLVxBURy NKCENFFRBAF OO < L ]2)a)>a]0?)>a[0? wAz
PP < ^14)a-1 [L-1 ]0– jgNA HFN GgN FLVxBURy FBUINE wF RA qKwVCUN 6–0– ZBNF
GgN FLVxBURy FBUINE PNG wUU GgN EBBGF( �EN GgNL FLVxBURy wAFJNEFfi BE wEN GgNL AHVNERy
wAFJNEF(

1- bNG O .Kw L/ p L" 1 FRA.1K/– kFN GgN FwVN OHAyGRBA P wF RA qKNEyRFN 0– hNCNwG
CwEGF w?fi x?fi wAz y? BO qKNEyRFN 0–

2- bNG O .Kw L/ p wEyGwA.K�L/"KL– jgN c�jb�X OHAyGRBA OBE wEyGwA RF wGwA>a?–
lNEROL GgwG O ./w // p /–

w? fHG w VNFg BA GgN FDHwEN *"0w 0fl ð *"0w 0fl– kFN GgN yBVVwAz
yBAGBHE>n\o\O>n\o?\*/ /,? GB CUBG GgN MNEB UNINU yHEIN BO O RA GgRF FDHwEN–
uF GgRF yHEIN GgN PEwCg BO w OHAyGRBA L p P.K/( mgwG RF OL./w //(

x? rBUUBJRAP qKwVCUN 6–3fi yBVCHGN GgN IwUHNF BO P.K/ OBE "0 � K � !4fi wAz
CUBG GgN yHEIN BO IwUHNF LBH PNG–

3- YBAFRzNE GgN FLFGNV�

O .Kw L/ p wEyGwA.K � L/" KL p /
P.Kw L/ p L1 " K p /

w? mERGN V+UNF O^V wAz P^V OBE O wAz P–
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x? jgNEN wEN GgENN EBBGF OBE GgRF CwRE BO NDHwGRBAF– fUBG GgN MNEB UNINU yHEINF
BO O wAz BO P RA GgN ENPRBA "1 � Kw L � 1 GB PNG wA NFGRVwGN BO GgN UBywGRBA BO GgN
EBBGF–

y? dBJ JERGN wA V+UN xRPS^V wF RA qKwVCUN 6–4 OBE GgN vwyBxRwA VwGERK v –
jgNA HFN GgN V+UN ANvGBA1^V GB PNG xNGGNE ENFHUGF OBE Nwyg BO GgN EBBGF–

4- mN JRFg GB +Az GgN EBBGF BO GgN FLFGNV�

O .Kw L/ p K1 � 3KL " 3L1 " !0 p /

P.Kw L/ p 3 yBF K � 1 FRA L " 4L p /!

w? fUBG GgN MNEB]UNINU yHEINF BO O wAz P RA GgN FDHwEN "2 � Kw L � 2– cwTN w
+EFG NFGRVwGN BO GgN UBywGRBA BO GgN EBBGF–

x? kFN GgN V+UN ANvGBA1 GB +Az GgN EBBGF–

5- � yBAGRAHBHFUL FGREENz GwAT ENwyGBE RF w INFFNU GgEBHPg JgRyg ,BJF w VRKGHEN��

BO ygNVRywUF– jgNL ENwyG JgRUN RA GgN INFFNU– mN FgwUU GwTN GgN IBUHVN BO GgN INFFNU
GB xN l wAz GgN ,BJ EwGN GB xN g– mN FgwUU yBAFRzNE w ENwyGRBA xNGJNNA GgENN
ygNVRywUFfi �fi Xfi wAz Y fi JRGg GgN OBUUBJRAP ENwyGRBA EHUNF9

�6 1Xw JRGg ENwyGRBA EwGN E0!

X 6 � � Yw JRGg ENwyGRBA EwGN E1!

Y 6 �w JRGg ENwyGRBA EwGN E2!

bNG �/ xN GgN RA,BJ yBAyNAGEwGRBA BO ygNVRywU �– cwTRAP wA wxHFN BO ABGwGRBAfi UNG
� xN GgN yBAyNAGEwGRBA BO ygNVRywU � RA PEwV]VBUNF.URGNEfi wAz GgN FwVN OBE X wAz
Y – jgN zROONENAGRwU NDHwGRBAF OBE GgN ENwyGRBA CEByNFF wEN

l
z�

zG
p g.�/ " �/" E0 � E1

l
zX

zG
p "gX � 1E0 " E1

l
zY

zG
p "gY � E1 " E2!

uO GgNEN RF w FGNwzL]FGwGN FBUHGRBA OBE GgRF ENwyGRBAfi GgN yBAyNAGEwGRBAF BO �fi Xfi wAz
Y VHFG FwGRFOL

O0.�w XwY/ p g.�/ " �/" E0 � E1 p /
O1.�w XwY/ p "gX � 1E0 " E1 p /
O2.�w XwY/ p "gY � E1 " E2 p /!
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jgN ENwyGRBA EwGNF VwL zNCNAz BA GgN yBAyNAGEwGRBAF RA w ABAURANwE OwFgRBA– mN
FgwUU wFFHVN

E0 p !0�1w E1 p !/3X2<1w E2 p !/5Y!

jgHF w FGNwzL FGwGN ENwyGRBA JRUU yBEENFCBAz GB w FBUHGRBA BO GgN ABAURANwE FLFGNV

O0.�w XwY/ p g.�/ " �/" !0�1 � !/3X2<1 p /
O1.�w XwY/ p "gX � !1�1 " !/3X2<1 p /
O2.�w XwY/ p "gY � !/3X2<1 " !/5Y p /!

iBUIN GgRF FLFGNV OBE g p 4/ URGNEF.FNy wAz �/ p 4 PEwV]VBUNF.URGNE–
w? cBzROL GgN +UN ANvGBA1^V GB VwTN RG FBUIN FLFGNVF BO GgENN NDHwGRBAF RA

GgENN HATABJAFW ywUU RG ANvGBA2^V–
x? cwTN w +EFG PHNFF OBE GgN FBUHGRBA xL wFFHVRAP X p Y p / wAz +AzRAP GgN

IwUHN BO � GgwG FBUINF GgN +EFG NDHwGRBA– jgNA HFN ANvGBA2^V GB FBUIN GgN FLFGNV–

6- uO w CwEwVNGNE RF CENFNAG RA w FLFGNV BO NDHwGRBAF FHyg wF FLFGNV “6–0?fi GgN��

AwGHEN BO GgN FBUHGRBAF ywA zNCNAz BA GgN IwUHN BO GgN CwEwVNGNE– YBAFRzNE GgN
FLFGNV

O .Kw L/ p .L " K/1<3" .K � L/<1� 0 p /
P.Kw L/ p L � 1.K " 1/2 p /!

w? kFN GgN yBVVwAz yBAGBHE GB zRFCUwL GgN UNINU yHEINF O p / wAz P p /
OBE IwERBHF IwUHNF BO 1 RA GgN ENyGwAPUN N/ � K � 2w "!4 � L � 1f– igBJ GgwG GgNEN
RF w yERGRywU IwUHN BO 1fi 1Łfi FHyg GgwG

GgNEN wEN AB FBUHGRBAF OBE 1 < 1ŁW
GgNEN RF BAN FBUHGRBA OBE 1 p 1ŁW
GgNEN wEN GJB FBUHGRBAF OBE 1 = 1Ł–

x? mgNA 1 p 1fi GgN FLFGNV gwF GJB EBBGF– kFN GgN yBzN ANvGBA1fi BE HFN GgN
FLVxBURy FBUINEfi GB +Az Nwyg BO GgNV–

y? rRAz GgN yERGRywU IwUHN 1Ł wAz GgN FRAPUN EBBG BO GgN FLFGNV GgwG yBEENFCBAzF
GB 1 p 1Ł– kFN GgN OBUUBJRAP RzNw–
rEBV GgN PEwCgF BO CwEG w?fi JN ywA FNN GgwG JgNA 1 p 1Łfi GgN UNINU yHEINF

Y0 p N.Kw L/ 9 O .Kw L/ p /f wAz Y1 p N.Kw L/ 9 P.Kw Lw 1Ł/ p /f wEN GwAPNAG wG
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GgN EBBG .KŁw LŁ/– bNG Y0 xN GgN PEwCg BO L0.K/ wAz Y1 xN GgN PEwCg BO L1.K/– XL
RVCURyRG zROONENAGRwGRBAfi

" OK.KŁw LŁ/

OL.KŁw LŁ/
p zL0

zK
.KŁ/

p zL1

zK
.KŁ/ p "PK.KŁw LŁw 1Ł/

PL.KŁw LŁw 1Ł/
w

JgNAyN

OK.Kw L/PL.Kw Lw 1/" OL.Kw L/PK.Kw Lw 1/

@

@

@

.KŁwLŁw1Ł/
p /!

jgHF .KŁw LŁw 1Ł/ RF GgN FBUHGRBA BO GgN FLFGNV BO GgENN NDHwGRBAF

O p /

P p /

OK PL " OLPK p / !

iBUIN GgRF FLFGNV HFRAP GgN GgENN]zRVNAFRBAwU INEFRBA BO GgN dNJGBA yBzN BE GgN
FLVxBURy FBUINE–

!- iHCCBFN w JNRPgG BO VwFF V RF FHFCNAzNz xL GJB FCERAPFfi wGGwygNz wG CBRAGF��

."0w // wAz .0w //– mgwG wEN GgN yBBEzRAwGNF .Kw L/ BO GgN CBFRGRBA BO GgN VwFF( jgRF
FRGHwGRBA RF FgBJA RA rRPHEN 6–5–
mN wFFHVN w URANwE FCERAP UwJfi RA JgRyg GgN VwPARGHzN BO GgN ENFGBERAP OBEyN RF

CEBCBEGRBAwU GB GgN wVBHAG GgN FCERAP RF FGENGygNz– jB xN VBEN FCNyR+yfi JN FHCCBFN
GgwG GgN FCERAP BA GgN UNOG gwF UNAPGg k0 JgNA ABG FGENGygNz wAz gwF FCERAP yBAFGwAG
T0fi JgRUN GgwG BA GgN ERPgG gwF UNAPGg k1 JgNA ABG FGENGygNz wAz FCERAP yBAFGwAG T1–
mRGg GgNFN wFFHVCGRBAFfi GgN VwPARGHzN BO GgN OBEyN NKNEGNz xL GgN FCERAP BA GgN UNOG
JgNA RG RF FGENGygNz GB w UNAPGg z0 = k0 RF

QQr0QQ p T0.z0 " k0/!

iRVRUwEULfi
QQr1QQ p T1.z1 " k1/!

jgN OBEyNF r0wr1 wEN
r0 p QQr0QQ." yBF.�0/w FRA.�0//

wAz
r1 p QQr1QQ.yBF.�1/w FRA.�1//w
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=0,4 =0 =/,4 / /,4 0 0,4

=0
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/

/,4
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L

jjq1

=lP

=a+L(

==0+/( =0+/(

 0
 1

jq0

rRPHEN 6-5 mNRPgG JRGg VwFF V FHFCNAzNz xL FCERAPF JRGg PEwIRGwGRBAwU OBEyN wAz ENFGBERAP OBEyNF

BO FCERAPF–

JRGg

yBF.�0/ p .K � 0/<z0w FRA.�0/ p "L<z0w z0 p
Z

.K � 0/1 � L1

wAz

yBF.�1/ p .0" K/<z1w FRA.�1/ p "L<z1w z1 p
Z

.K " 0/1 � L1!

�G NDHRURxERHVfi GgN FHV BO OBEyNF wyGRAP BA GgN VwFF RF MNEB9

r0 � r1 "VPS p /!

mERGRAP BHG GgN K wAz L yBVCBANAGF FNCwEwGNULfi JN gwIN

/ p r0wK � r1wK p "T0.0� K/.0" k0<z0/� T1.0" K/.0" k1<z1/

VP p r0wL � r1wL p "T0L.0" k0<z0/" T1L.0" k1<z1/!

w? igBJ GgwG RO k0 p k1 p k wAz T0 p T1 p Tfi GgNA K p /fi FB z0 p z1 p
X

0� L1– uA GgRF ywFNfi GgN FLFGNV ENzHyNF GB GgN FNyBAz NDHwGRBAfi ABJ wA NDHwGRBA



6–3 dNJGBA=F VNGgBz RA GJB zRVNAFRBAF 028

RA SHFG L– iNG T p k p 0 wAz P p 8!!– mERGN wA V+UN GgwG GwTNF GgN VwFF V wF RACHG
wAz FBUINF AHVNERywUUL OBE L– aNNC RA VRAz GgwG JRGg BHE yBBEzRAwGN FLFGNVfi L < /–

x? dBJ ENJERGN GgN V+UN BO CwEG w? FB GgwG RG ywUyHUwGNF GgN EBBG L OBE Nwyg
IwUHN BO V p 0w 1w 2w ! ! ! w 4/ wAz CUBGF GgN IwUHNF BO L wPwRAFG GgN IwUHNF BO V– jgRF
PEwCg ywA xN JNUU wCCEBKRVwGNz xL w URANwE OHAyGRBA L p y0V � y1– mgwG ygBRyNF
BO y0 wAz y1 PRIN GgN xNFG URANwE wCCEBKRVwGRBA( qKCUwRA GgN xNFG ygBRyN BO y0 xL
NKwVRARAP GgN NDHwGRBA OBE L–

y? rBE FRVCURyRGL FNG T0 p 0fi k0 p 0wV p 0w P p 8!!– mERGN wA V+UN GgwG FBUINF
GgN FLFGNV JRGg RACHG FGwGNVNAGF OBE GgN IwUHNF BO T1 wAz k1 wAz HFNF GgN AHVNERywU
FBUINE ANvGBA1– jgN V+UN FgBHUz wUFB CUBG BHG GgN CBFRGRBA BO GgN VwFF wF FgBJA
RA rRPHEN 6–5–



jgRF” fwPN” uAGNAGRBAwUUL” bNOG” XUwAT



!
eCGRVRMwGRBA

fENCwENz V’UNF HFNz RA GgRF ygwCGNE

GCUwAN ORAzyERG UwPEwAPN RVCU

!-0 oERGRywU CBRAGF wAz GgN FNyBAz,zNERIwGRIN GNFG

hNywUU GgwG w yERGRywU CBRAG OBE w OHAyGRBA O .Kw L/ RF w CBRAG .K/w L// RA RGF zBVwRA
JgNEN O RF zROONENAGRwxUNfi JRGg OK.K/w L// p / wAz OL.K/w L// p /– sNBVNGERywUUL
GgRF VNwAF GgwG GgN GwAPNAG CUwAN GB GgN PEwCg BO O wG GgN CBRAG .K/w L/w O .K/w L///
RF CwEwUUNU GB GgN Kw L CUwAN “’gBERMBAGwU$?– � yERGRywU CBRAG OBE O ywA xN w UBywU
VwKRVHVfi w UBywU VRARVHVfi BE ANRGgNE BO GgNFN– rRPHEN !–0 zRFCUwLF GgN PEwCg BO w
OHAyGRBA gwIRAP GJB yERGRywU CBRAGF JRGg wGGwygNz GwAPNAG CUwANF–
jB +Az GgN yERGRywU CBRAGF BO O JN VHFG FBUIN GgN FLFGNV

OK.Kw L/ p / “!–0?

OL.Kw L/ p /!
iBUHGRBAF BO GgNFN NDHwGRBAF “GgNEN VwL xN VwAL? ywA FBVNGRVNF xN OBHAz HFRAP w
FLVxBURy FBUINE wAz FBVNGRVNF HFRAP w AHVNERywU FBUINE– mN FgwUU zNwU JRGg GgRF
RFFHN UwGNE RA GgN ygwCGNE–
iRAyN GgN +EFG zNERIwGRINF BO O wEN MNEB wG .K/w L//fi JN VHFG UBBT GB GgN gRPgNE

zNERIwGRINF GB zNFyERxN GgN xNgwIRBE BO O ANwE w yERGRywU CBRAG– jgN yBAGBHE URANF ywA
wUFB CEBIRzN IwUHwxUN RAOBEVwGRBA–
hNywUU GgwG GgN FNyBAz]zNERIwGRIN GNFG OBE OHAyGRBAF BO BAN IwERwxUN FwLF GgwG RO

O 0.K// p / wAz O 00.K// = /fi GgNA K/ RF w UBywU VRARVHV OBE O – uO O 00.K// < /fi GgNA
K/ RF w UBywU VwKRVHV OBE O –

030
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rRPHEN !-0 sEwCg BO O .Kw L/ p .L2 " 2L/<.0 � K1/fi JRGg gBERMBAGwU GwAPNAG CUwANF wG GgN yERGRywU

CBRAGF ./w"0/ wAz ./w 0/–

tBJ ywA JN NKGNAz GgRF RzNw GB gRPgNE zRVNAFRBAF( uAGHRGRINULfi RO O .Kw L/ gwF w
UBywU VRARVHV wG GgN CBRAG .K/w L//fi GgNA GgN RAGNEFNyGRBA BO GgN PEwCg BO O JRGg
wAL INEGRywU CUwANfi

w.K " K//� x.L " L// p /w
FgBHUz xN w yHEIN GgwG RF yBAywIN HC ANwE GgN CBRAG .K/w L//– iNN rRPHEN !–1– uO
.K/w L// RF w VwKRVHVfi JN JBHUz NKCNyG GgN yHEIN BO RAGNEFNyGRBA GB xN yBAywIN
zBJA ANwE .K/w L//–
jgN FNyBAz]zNERIwGRIN GNFG OBE OHAyGRBAF BO GJB IwERwxUNF PRINF w FHO+yRNAG yBAzR]

GRBA OBE GgRF TRAz BO xNgwIRBE– uG JRUU wUFB PRIN HF RAOBEVwGRBA wxBHG GgN UNINU yHEINF
BO w OHAyGRBA ANwE w UBywU VwKRVHV BE VRARVHV– mN zN+AN GgN zRFyERVRAwAG

Z.Kw L/ p OKK.Kw L/ OLL.Kw L/" O 1KL.Kw L/! “!–1?

Z RF GgN zNGNEVRAwAG BO GgN 1ð 1 VwGERK BO FNyBAz]BEzNE CwEGRwU zNERIwGRINF

t.Kw L/ p
�

OKK.Kw L/ OKL.Kw L/

OKL.Kw L/ OLL.Kw L/

3

! “!–2?

t RF TABJA wF GgN tNFFRwA VwGERK BO O wAz ywA xN GgBHPgG BO wF GgN wAwUBP BO GgN
FNyBAz zNERIwGRIN BO w OHAyGRBA BO BAN IwERwxUN–

jgN iNyBAz,pNERIwGRIN jNFG

ž uO Z.K/w L// = / wAz OKK.K/w L// = /fi GgNA .K/w L// RF w UBywU VRARVHV–

ž uO Z.K/w L// = / wAz OKK.K/w L// < /fi GgNA .K/w L// RF w UBywU VwKRVHV–
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rRPHEN !-1 iNINEwU FURyNF GgEBHPg GgN PEwCg BO O .Kw L/ p .L1 " 0/ yBF.K/ wG GgN yERGRywU CBRAG

.K/w L// p ./w //–

ž uO Z.K/w L// < /fi GgNA .K/w L// RF w FwzzkN CBRAG–

ž uO Z.K/w L// p /fi GgNA JN ywAABG zEwJ w yBAyUHFRBA–

jB HAzNEFGwAz gBJ GgN FNyBAz]zNERIwGRIN GNFG JBETFfi JN wCCUL RG GB w DHwzEwGRy
OHAyGRBAfi

O .Kw L/ p wK1 � 1xKL � yL1w “!–3?

GgwG gwF w yERGRywU CBRAG wG .K/w L// p ./w //– rBE GgRF O fi GgN DHwAGRGL Z.Kw L/ Ž
3.wy " x1/– dBJ FHCCBFN Z = / wAz 1w p OKK.K/w L// = /– jgNA OEBV wAwULGRy
PNBVNGELfi JN TABJ GgwG GgN PEwCg BO O RF w xBJU BCNARAP HCJwEz JRGg VRARVHV
wG ./w //– mgNA Z = / wAz w < /fi GgN PEwCg RF w xBJU BCNARAP zBJAJwEz– uA xBGg
ywFNF GgN UNINU yHEINF BO O wEN NUURCFNF yNAGNENz wG ./w //–
mN RUUHFGEwGN GgN ywFN Z < / JRGg wA NKwVCUN– iNG w p 0w x p 1w wAz y p "1 FB

GgwG Z p "13– jgN PEwCg BO O RF zRFCUwLNz RA rRPHEN !–2 FURyNz xL CUwANF CwEwUUNU
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rRPHEN !-2 sEwCg BO O .Kw L/ p K1 � 3KL " 1L1 ANwE FwzzUN CBRAG .K/w L// p ./w //–

GB GgN Kw M CUwAN wAz GB GgN Lw M CUwAN– jgN UNINU yHEINF BO O wEN gLCNExBUwFfi FgBJA
RA rRPHEN !–3–
rBE w OHAyGRBA O VBEN PNANEwU GgwA qD– “!–3? JN wCCEBKRVwGN O wG w yERGRywU

CBRAG xL w DHwzEwGRy OHAyGRBA– mN HFN GgN GJB]zRVNAFRBAwU INEFRBA BO GgN jwLUBE

=0 =/,7 =/,5 =/,3 =/,1 / /,1 /,3 /,5 /,7 0
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rRPHEN !-3 YBAGBHE URANF BO O .Kw L/ p K1 � 3KL " 1L1 ANwE FwzzUN CBRAG–
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NKCwAFRBA wG w CBRAG .K/w L//9

O .Kw L/ p O .K/w L//� OK.K//.K " K//� OL.K/w L//.L " L//� D.Kw L/� qw “!–4?

JgNEN D.Kw L/ RF GgN DHwzEwGRy OHAyGRBA

D.Kw L/ p �0
1
* OKK.K/w L//.K " K//

1 � OLL.K/w L//.L " L//
1fl “!–5?

�1 OKL.K/w L//.K " K//.L " L//!

mgNA O gwF yBAGRAHBHF GgREz]BEzNE CwEGRwU zNERIwGRINFfi GgN NEEBE q ywA xN NFGRVwGNz
wF

QqQ � Y VwK QK " K/Q2w QL " L/Q2w “!–6?

JgNEN GgN yBAFGwAG Y RF zNGNEVRANz xL GgN xNgwIRBE BO GgN GgREz zNERIwGRINF ANwE
.K/w L//– mN ENyBPARMN GgN +EFG GgENN GNEVF BO qD– “!–4? wF GgN GwAPNAG CUwAN wCCEBK]
RVwGRBA GB O wG .K/w L//– �G w yERGRywU CBRAGfi OK.K/w L// p OL.K/w L// p /fi FB GgN
jwLUBE NKCwAFRBA “!–4? ENzHyNF GB

O .Kw L/ p O .K/w L//� D.Kw L/� q ! “!–!?

iRAyN GgN NEEBE q 6 / wF .Kw L/ 6 .K/w L//fi O xNgwINF NFFNAGRwUUL URTN D ANwE
w yERGRywU CBRAG– jgRF RVCURNF GgwG OBE .Kw L/ yUBFN GB .K/w L//fi GgN UNINU yHEINF BO O
FgBHUz xN wCCEBKRVwGNz xL GgN UNINU yHEINF BO D– dBJfi D RF BO GgN OBEV “!–3?fi JRGg

1w p OKK.K/w L//w 1x p OKL.K/w L//w 1y p OLL.K/w L//

wAz JRGg K ENCUwyNz xL K " K/ wAz L ENCUwyNz xL L " L/– uA GgN +EFG GJB ywFNF BO
GgN FNyBAz]zNERIwGRIN GNFGfi JgNA Z.K/w L// = /fi GgN UNINU yHEINF BO D wEN NUURCFNFfi
yNAGNENz wG .K/w L//– qKwVCUNF wEN FgBJA RA rRPHENF !–4 wAz !–5–
jgN GgREz ywFNfi JgRyg gwF AB BAN]zRVNAFRBAwU wAwUBPfi RF GgwG GgN DHwAGRGL Z < /–

jgRF ywA gwCCNA JgNA GgN GJB CwEGRwU zNERIwGRINF OKK wAz OLL wEN xBGg ABAMNEB wAz
gwIN zROONERAP FRPAF BE RO xBGg OKK p OLL p / wG .K/w L// wAz OKL 6p / wG .K/w L//–
jgN PEwCg BO O ANwE GgN yERGRywU CBRAG RF ywUUNz w FwzzkN FHEOwyN RA GgRF ywFN– iNN
rRPHEN !–2–
eO yBHEFNfi BAN ywA gwIN yERGRywU CBRAGF JgNEN Z p / FB GgwG GgN FNyBAz]zNERIwGRIN

GNFG zBNF ABG wCCUL– jgN PEwCg BO O wAz RGF UNINU yHEINF ywA xN DHRGN yBVCURywGNz
ANwE FHyg w yERGRywU CBRAGfi wF FgBJA RA GgN OBUUBJRAP NKwVCUN–
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rRPHEN !-4 bNINU yHEINF BO O .Kw L/ p .L1 " 0/ yBF.K/ ANwE w VRARVHV wG .K/w L// p ./w //–

qawVCUN !-0

bNG O .Kw L/ p K2 " 2KL1– jgN BERPRA RF w yERGRywU CBRAG OBE O wAz Z./w // p /–
mN zRFCUwL RGF PEwCg wAz GgN UNINU yHEINF ANwE ./w // RA rRPHEN !–6– mN HFNz w +ANE
VNFg OBE GgN yBAGBHEF GB wIBRz REENPHUwE SHVCF RA GgN UNINU yHEIN ANwE GgN BEPRA–

=0 =/,7 =/,5 =/,3 =/,1 / /,1 /,3 /,5 /,7 0
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rRPHEN !-5 bNINU yHEINF BO P.Kw L/ p "1K1"2L1�1KL�2KL1" L2 ANwE w VwKRVHV wG .K/w L// p
./w //–
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rRPHEN !-6 sEwCg BO O .Kw L/ p K2 " 2KL1 ANwE ./w //–

O < RAURAN>=a^-2 ] 2)a^)L^-1=\ =a=\ =L=?
; mN CUBG GQN PEwCQ BO O
RA GQN UNOG FRzN BO GQN ORPHEN^

*n\o, < VNFQPERz>]09^090?W
FHxCUBG>0\1\0?

FHEO>n\o\O>n\o??
; mN CUBG GQN yBAGBHEF
RA GQN ERPQG FRzN BO GQN ORPHEN^

*nn\oo, < VNFQPERz>]09^/1490?W
FHxCUBG>0\1\1?

yBAGBHE>nn\oo\O>nn\oo?\ =T=?

!-1 qFGRVwGRAP GgN VwaRVHV wAz VRARVHV

c�jb�X gwF w INEL yBAINARNAG GBBU GgwG ywA xN HFNz GB ywUyHUwGN GgN VwKRVHV
wAz VRARVHV BINE w VNFg– uO I p *�0w ! ! ! w �Afl RF w INyGBEfi NRGgNE EBJ BE yBUHVAfi
Vwa>I? ENGHEAF VwK �R – VRA>I? ENGHEAF VRA �R – jgN VBEN yBVCUNGN yBVVwAz *l\R,
< Vwa>I? ENGHEAF VwK �R wAz GgN +EFG RAzNK R JgNEN GgN VwKRVHV RF wGGwRANz–

qawVCUN !-1

’’ I < *0 1 ]0 2 / 2,W
’’ l < Vwa>I?W



03! eCGRVRMwGRBA

l <
2

’’ *l\R, < Vwa>I?W
l <

2
R <

3

mN ywA HFN GgRF GBBU GB +Az GgN VwKRVHV BE VRARVHV IwUHN BO w OHAyGRBA BO BAN
IwERwxUN BINE w VNFg– tNEN JN NFGRVwGN GgN VwKRVHV BO O .K/ p K1.0" K1/ BINE
GgN RAGNEIwU *"0w 0fl9

’’ O < RAURAN>=a^-1^)>0]a^-1?=?
’’ a < ]09^/190W
’’ *c\R, < Vwa>O>a??
c <

^13""
R <

05
’’ a/ < a>R?
a/ <

]^6///

uG RF RVCBEGwAG GB TNNC RA VRAz GgwG GgRF FNDHNAyN BO yBVVwAzF gwF OBHAz GgN
VwKRVHV BO O BINE GgN VNFgfi ABG BINE GgN RAGNEIwU *"0w 0fl– jgN GEHN VwKRVHV BO

O BINE *"0w 0fl RF !14fi wAz RG RF wGGwRANz wG GJB CUwyNFfi K p #0<
C
1 p #!6/6050–

jB GENwG OHAyGRBAF BO GJB IwERwxUNFfi JN HFN GgN yBVVwAzF BA VwGERyNF– uO
� RF w VwGERK JRGg NUNVNAGF wRw S fi GgN yBVVwAz Vwa>�? +AzF GgN VwKRVHV RA
Nwyg yBUHVAfi ENyBEzRAP GgN ENFHUGF RA w EBJ INyGBE– jgNA ENCNwGRAP GgN yBVVwAzfi
Vwa>Vwa>�??fi JN +Az GgN VwKRVHV BO GgN EBJ INyGBE Vwa>�?– jgHF Vwa>Vwa>�??
RF GgN VwKRVHV BINE GgN NUNVNAGF wRw S – uA GgN FwVN JwLfi VRA>VRA>�?? RF GgN
VRARVHV BINE GgN NUNVNAGF wRw S – jgN yBVVwAz *EBv\ u, < Vwa>�? ENGHEAF GgN
UwEPNFG NUNVNAG RA Nwyg yBUHVA wAz GgN +EFG RAzNK R RA Nwyg yBUHVA JgNEN GgN
VwKRVHV RF wGGwRANz– jgNA wCCULRAP Vwa wPwRAfi JN ywA +Az GgN VwKRVHV BINE wUU
GgN wRw S wAz w CwRE BO RAzRyNF JgNEN GgN VwKRVHV RF wGGwRANz–

qawVCUN !-2

’’ � < *0 / 2W 1 0 2W ]0 3 /W / 1 0,
� <

0 / 2
1 0 2
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]0 3 /
/ 1 0

*EBv\ u, < Vwa>�?
EBv <

1 3 2
u <

1 2 0

*Vwa�\ S, < Vwa>EBv?
Vwa� <

3
S <

1
’’ R < u>S?
R <

2

jgHF JN FNN GgwG GgN UwEPNFG NUNVNAG BO � RF �.2w 1/ p 3–
uO O RF w OHAyGRBA BO GJB IwERwxUNFfi JN ywA HFN GgN Vwa yBVVwAz GB NFGRVwGN GgN

VwKRVHV BO O BINE w FNG s– bNG O .Kw L/ p K<1� NKC."K1 " L1/ wAz s p N/ �
K � 0fð N"0<1 � L � 0<1f–

’’ O < RAURAN>=^4)a[NaC>]a^-1]L^-1?=\=a=\=L=?
’’ a < /9^/190W
’’ L < ]^49^/19^4W
’’ *n\o, < VNFQPERz>a\L?W
’’ *EBv\ u, < Vwa>O>n\o??W
’’ *VwaO\ S, < Vwa>EBv?
VwaO <

0^/535
S <

03
’’ a/ < a>S?
a/ <

^15//
’’ L/ < L>u>S??
L/ <

/

jgNA O .KS w LR/ � O .!15w // p 0!/535 OBE wUU GgN CBRAGF RA GgN VNFg–
jgN yBVVwAzF VRA wAz Vwa ywA wUFB xN HFNz BA GgENN]zRVNAFRBAwU wEEwLF– iNN

QNUC VRA BE QNUC Vwa–



04/ eCGRVRMwGRBA

V’UN ’AzyERG

jgN V+UN ORAzyERG HFNF yBAGBHE VwCF wAz GgN yBVVwAzF Vwa wAz VRA GB +Az
NFGRVwGNF BO GgN VwKRVHV wAz VRARVHV BO w OHAyGRBA BINE w ENyGwAPUN– jgN ywUU
RF ORAzyERG>O\ yBEANEF? JgNA GgN OHAyGRBA O RF PRINA wF wA RAURAN OHAyGRBA
wAz ORAzyERG>=O=\yBEANEF? JgNA O RF PRINA RA wA V+UN– yBEANEF RF w INyGBEfi
*w x y zfl– jgN yBEANEF BO GgN ENyGwAPUN wEN .ww y/w .xw y/w .xw z/fi wAz .ww z/– �OGNE
GgN ywUU RF VwzNfi w yBAGBHE VwC BO GgN ENyGwAPUN RF zRFCUwLNz– jgN FyERCG JwRGF OBE GgN
HFNE GB yURyT GJRyN JRGg GgN VBHFN BA GgN UBJNE UNOG wAz GgN HCCNE ERPgG yBEANEF BO w
FVwUUNE ENyGwAPUN JgNEN LBH GgRAT GgN yERGRywU CBRAG URNF– � FVwUUNE xUHN ENyGwAPUN JRUU
xN zRFCUwLNz– jgNA yURyT w GgREz GRVNfi wALJgNEN– jgN xUHN ENyGwAPUN JRUU xN xUBJA
HC GB +UU GgN +PHENfi wAz RG JRUU yBAGwRA w xUBJA]HC yBAGBHE VwC– jgN VwKRVHV
wAz VRARVHV BO O BINE GgN xUHN ENyGwAPUN JRUU xN yBVCHGNz wAz zRFCUwLNz BA GgN
FyENNAfi wUBAP JRGg GgN yBBEzRAwGNF RA GgN VNFg JgNEN GgNL wEN wGGwRANz– jgRF CEByNFF
ywA xN ENCNwGNz OBHE GRVNF–
mN ABJ PRIN wA NKwVCUN JgNEN FNINEwU BO GgNFN GNygARDHNF wEN yBVxRANz–

qawVCUN !-3

bNG
O .Kw L/ p FRA.K � L/� 0" K1<3/� N"L1!

mN JRFg GB +Az GgN yERGRywU CBRAGF BO GgRF OHAyGRBA RA GgN ENyGwAPUN h p N"5 � K �
8w "3 � L � 3f– rREFG JN PEwCg O BA h9

O< RAURAN>=FRA>a[L? [
0 ] >0_3/?)a^-1 [ NaC>]L^-1?=\ =a=\ =L=?

*n\o, < VNFQPERz>]59^19"\]39^193?W
FHEO>n\o\O>n\o??

jgN PEwCg RF FgBJA RA rRPHEN !–!– uG wCCNwEF GgwG GgNEN wEN w AHVxNE BO gRUUF wAz
IwUUNLF RA h– dNKG JN HFN w yBAGBHE VwC BA h GB PNG w EBHPg UBywGRBA BO GgN yERGRywU
CBRAGF RA h9

yBAGBHE>n\o\O>n\o?\1/?

uA rRPHEN !–8fi JN FNN GgwG UBywU VwKRVw wUGNEAwGN JRGg FwzzUN CBRAGF– jB +Az GgN yBBE]
zRAwGNF BO GgNFN yERGRywU CBRAGFfi JN VHFG FBUIN qD– “!–0? BE HFN PEwCgRywU GNygARDHNF–
rREFG JN FgwUU GEL GgN FLVxBURy NDHwGRBA FBUINE BA NDHwGRBAF “!–0?–

FLVF a L
Oa < yBF>a[L? ] a_1/W
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/
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a

L

rRPHEN !-! sEwCg BO O .Kw L/ p FRA.K � L/� 0" K1<3/� NKC."L1/!

OL < yBF>a[L? ] 1)L)NaC>] L-1?
*w\x, < FBUIN>Oa\OL?
zBHxUN>*w\x,?W
wAF <
0^350/""!/0"/!61 /^/254652"431!0/

mN FNN GgwG GgN FLVxBURy FBUINE gwF OBHAz BAUL BAN yERGRywU CBRAGfi wAz gwF OBHAz RG
AHVNERywUUL– dBJ GB wCCUL GgN FNyBAz]zNERIwGRIN GNFGfi JN ywUyHUwGN GgN zRFyERVRAwAG
FLVxBURywUUL wAz NIwUHwGN RG wG GgN yERGRywU CBRAG9

Oaa < zROO>Oa\a?W OLL < zROO>OL\L?
OaL < zROO>Oa\L?W
Z < Oaa)OLL ] OaL-1W
FHxF>Z\*a\L,\*w\x,?
wAF <
1^0250135"24442/4/!35/4315354/0"6

FHxF>Oaa\ *a\L,\ *w\x,?
wAF <
]0^/36216"030!"6!"206!53313/064/53

iRAyN Z = / wAz OKK < / wG GgN yERGRywU CBRAGfi JN yBAyUHzN GgwG RG RF w UBywU
VwKRVHVfi RA wPENNVNAG JRGg BHE PEwCgRywU ENFHUGF RA rRPHENF !–! wAz !–8–
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=5 =3 =1 / 1 3 5 7
=3
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rRPHEN !-8 YBAGBHEF BO O .Kw L/ p FRA.K � L/� 0" K1<3/� NKC."L1/–

jB +Az GgN BGgNE yERGRywU CBRAGF RA hfi JN FgwUU HFN GgN V+UN ORAzyERG– rEBV
rRPHEN !–8fi GgNEN wCCNwEF GB xN w FwzzUN CBRAG ANwE ."0w //– jB yUBFN RA BA GgRF
FwzzUN CBRAGfi JN HFN ORAzyERG JRGg yBEANEF ygBFNA GB xN *"1w /w"0w 0fl– jgNA
wOGNE yURyTRAP FNINEwU GRVNF JN gwIN GgN CRyGHEN FgBJA RA rRPHEN !–0/– jgN FwzzUN
CBRAG wCCNwEF GB xN UBywGNz wG .ww x/ p ."0!50w"!/3//– jB yBA+EV GgRF PEwCgRywU
wCCEBwygfi JN NIwUHwGN OK w OL wAz Z wG GgRF CBRAG9

w < ]0^50W x < ]^/3/
zBHxUN>FHxF>Oa\ *a\L,\*w\x,??
wAF <
]0^004!N]/3

zBHxUN>FHxF>OL\*a\L,\ *w\x,??
wAF <
]1^"664N]/3

zBHxUN>FHxF>Z\*a\L,\ *w\x,??
wAF <
]0^"230

eO yBHEFNfi GgNFN ENFHUGF wEN BAUL DHRGN wCCEBKRVwGN– mN yBHUz ENCNwG GgN CEByN]
zHEN JRGg ORAzyERG wAz w VHyg FVwUUNE FGwEGRAP ENyGwAPUN GB PNG w VBEN wyyHEwGN
UBywGRBA BO GgN yERGRywU CBRAG– mN yBHUz wUFB HFN dNJGBA=F VNGgBz GB +Az w FBUHGRBA



!–2 YBAFGEwRANz VwKRVHV wAz VRARVHV CEBxUNVF 042

=0,51 =0,507 =0,505 =0,503 =0,501 =0,50 =0,5/7 =0,5/5 =0,5/3 =0,5/1
=/,/37

=/,/35

=/,/33

=/,/31

=/,/3

=/,/27

=/,/25

=/,/23

lwa

lhA

rRPHEN !-0. bNINU yHEINF BO O .Kw L/ p FRA.K � L/� 0" K1<3/� NKC."L1/ ANwE w FwzzUN CBRAG–

BO FLFGNV “!–0?– mN JBHUz ANNz V+UNF OBE OK fi OL fi wAz GgN vwyBxRwA VwGERK BO FLFGNV
“!–0?fi JgRyg JBHUz xN GgN tNFFRwA VwGERK t BO O – rBE w FGwEGRAP CBRAGfi JN yBHUz
HFN GgN wCCEBKRVwGN UBywGRBA BO GgN yERGRywU CBRAG OBHAz HFRAP ORAzyERG–

!-2 oBAFGEwRANz VwaRVHV wAz VRARVHV CEBxUNVF

uG RF wA RVCBEGwAG GgNBENV BO wAwULFRF GgwG w yBAGRAHBHF OHAyGRBA BA w yUBFNzfi xBHAzNz
FNG RA h1 BE h2 wGGwRAF RGF VwKRVHV wAz VRARVHV– mN ywA +Az GgN UBywGRBA BO
wA NKGENVN CBRAG xL FNNTRAP GgN yERGRywU CBRAGF RO GgwG NKGENVN CBRAG ByyHEF RA GgN
RAGNERBE BO GgN FNG– uO GgN VwKRVHV BE GgN VRARVHV ByyHEF BA GgN xBHAzwELfi RG VwL
ABG xN GgN ywFN GgwG GgN +EFG zNERIwGRINF IwARFg GgNEN–
mN FHCCBFN GgN FNG RF zNFyERxNz wF

a p N.Kw L/ 9 P.Kw L/ � /f

wAz GgN xBHAzwEL BO GgN FNG a RF GgN UNINU yHEIN N.Kw L/ 9 P.Kw L/ p /f– jgN
yBAFGEwRANz VwK]VRA CEBxUNV RF GB +Az GgN VwKRVHV BE VRARVHV BO w OHAyGRBA
O .Kw L/ BINE GgN FNG a – jgRF RF BOGNA FGwGNz wF OBUUBJF9

rRAz VwK O BE VRA O FHxSNyG GB GgN yBAFGEwRAG P.Kw L/ � /–
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jgN VwKRVHV BE VRARVHV VwL ByyHE RA GgN RAGNERBE BO a BE BA GgN xBHAzwEL BO
a –
jgN VNGgBz BO bwPEwAPN VHUGRCURNEF RF HFNz GB +Az GgN NKGENVw BO OHAyGRBAF BA

GgN xBHAzwEL yHEIN BO w FNG– jB +Az GgN VRARVHV wAz VwKRVHV IwUHNF BO O .Kw L/
BA GgN xBHAzwEL BO a JN UBBT OBE GgBFN CBRAGF BA GgN xBHAzwEL JgNEN w UNINU yHEIN
BO O RF GwAPNAG GB GgN xBHAzwEL BO a – iRAyN GgN PEwzRNAG INyGBE RF wUJwLF BEGgBPBAwU
GB GgN UNINU yHEINFfi JN FNN GgwG wG FHyg w CBRAGfi GgN PEwzRNAGF BO O wAz P CBRAG RA
GgN FwVN zRENyGRBA BE RA GgN BCCBFRGN zRENyGRBA– iNN rRPHEN !–00–
� yBAyRFN JwL GB FGwGN GgRF RF GB FwL GgwG wG GgNFN CBRAGFfi

D O .K/w L// p 1DP.K/w L//

OBE FBVN FywUwE 1– 1 RF w GgREz IwERwxUNfi ywUUNz GgN bwPEwAPN VHkGRCkRNE– mgNA JN
JERGN BHG GgN yBVCBANAGF BO GgN INyGBE NDHwGRBA wAz wzz GgN yBAFGEwRAG GgwG .K/w L//
VHFG URN BA GgN xBHAzwEL yHEIN P.Kw L/ p /fi JN wEERIN wG w FLFGNV BO GgENN NDHwGRBAF
RA GgN GgENN IwERwxUNF Kw Lfi wAz 19

OK.Kw L/ p 1PK.Kw L/ “!–8?

OL.Kw L/ p 1PL.Kw L/ “!–0/?

P.Kw L/ p /! “!–00?

jgN FBUHGRBAF BO GgRF FLFGNV wEN ywAzRzwGNF OBE GgN UBywGRBA BO GgN VwKRVHV wAz
GgN VRARVHV BO O BA GgN yHEIN P.Kw L/ p /– jgRF FLFGNVfi URTN FLFGNV “!–0?fi ywA

=1 =0,4 =0 =/,4 / /,4 0 0,4 1
=0,4

=0

=/,4

/

/,4

0

0,4

6,/480

6,8585

61,0143

62,/2 1

63,4542

a6wahF

L
6w
a
hF

rRPHEN !-00 XBHAzwEL yHEIN P.Kw L/ p K1 � 1L1 " 0 p / wAz UNINU yHEINF BO O .Kw L/ p K1 � .L "
0/1 � KL2–
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xN FBUINz FLVxBURywUUL FBVNGRVNF wAz AHVNERywUUL FBVNGRVNF– iBUHGRBAF BO GgNFN
FLFGNVF wEN zRFyHFFNz RA GgN ANKG FNyGRBA–
jgN OBUUBJRAP V+UN UwPEwAPN ywA xN HFNz GB PNG w xNGGNE PNBVNGERy CRyGHEN BO

GgN UNINU yHEINF wAz ywA xN HFNz GB PNG wA NFGRVwGN BO GgN FBUHGRBAF BO qDF– “!–8?-
“!–00?– rBE NKwVCUNfi RA rRPHEN !–00fi JgRyg JwF CEBzHyNz xL GgN V+UN UwPEwAPN^Vfi
GgN VwKRVHV BO O BA GgN yHEIN P p / RF wCCEBKRVwGNUL 2–/3fi JgRUN GgN VRARVHV
IwUHN RF wCCEBKRVwGNUL –/4– iRAyN GgNEN wEN AB RAGNERBE yERGRywU CBRAGFfi GgNFN wEN GgN
wxFBUHGN VwKRVHV wAz VRARVHV BO O BINE GgN FNG a p NP.Kw L/ � /f–

V’UN UwPEwAPN

jgN V+UN UwPEwAPN^V gwF GgN ywUU UwPEwAPN>O\P\yBEANEF? JgNA GgN OHAyGRBAF
O wAz P wEN PRINA wF RAURAN OHAyGRBAF wAz UwPEwAPN>=O=\ =P=\yBEANEF? JgNA
PRINA RA V+UNF O^V wAz P^V– �F RA GgN V+UN ORAzyERGfi GgN INyGBE yBEANEF RF
*w x y zflfi JgNEN .ww y/w .xw y/w .xw z/fi wAz .ww z/ wEN GgN yBEANEF BO GgN IRNJRAP
ENyGwAPUN– �OGNE GgN ywUUfi GgN UNINU yHEIN P.Kw L/ p / RF zRFCUwLNz– jgN FyERCG JwRGF
OBE GgN HFNE GB yURyT BA w CBRAG wALJgNEN RA GgN IRNJRAP ENyGwAPUN– mgNA GgN
VBHFN RF yURyTNzfi GgN UNINU yHEIN BO O GgEBHPg GgwG CBRAG RF CUBGGNzfi wF JNUU wF
GgN IwUHN BO O – jgRF ywA xN zBAN +IN GRVNF– XL VwEygRAP wEBHAz GgN yHEINfi JN ywA
yBVN yUBFN GB GgN CBRAG JgNEN GgN VwKRVHV BE VRARVHV BA GgN xBHAzwEL yHEIN RF
wGGwRANz–

qawVCUN !-4

bNG O .Kw L/ p K2�K1�L1<2 wAz UNG a xN GgN zRFT BO EwzRHF 5 yNAGNENz wG GgN BERPRA–
a p NK1 � L1 � 25ffi FB JN GwTN P.Kw L/ p K1 � L1 " 25– jgN FLFGNV “!–8?-“!–00?
GB FBUIN RF

2K1 � 1K p 11K

1L<2 p 11L

K1 � L1 p 25!

rREFG JN PEwCg FNINEwU BO GgN UNINU yHEINF BO O HFRAP GgN V+UN UwPEwAPN^V– jgNA
JN FBUIN GgN FLFGNV FLVxBURywUUL9

O < RAURAN>=a^-2 [ a^-1 [ >L^-1?_2=\ =a=\ =L=?
P < RAURAN>=a^-1 [ L^-1 ]25=\ =a=\ =L=?
yBEANEF < *] !\"^4\]6\6,
UwPEwAPN>O\P\yBEANEF?

FNINEwU yURyTF
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; ABv vN xNPRA GQN FLVxBURy ywUyHUwGRBA BO GQN EBBGF^
FLVF a L UwVxzw
ND0 < 2)a-1 [ 1)a ] 1)UwVxzw)a
ND1 < >1_2?)L ] 1)UwVxzw)L
P < a-1 [L-1 ]25
*UwVxzw a L , < FBUIN>ND0\ND1\P?W
*UwVxzw a L,
wAF <
* 0/\ 5\ /,
* ]!\ ]5\ /,
* 0_2\ /\ 5,
* 0_2\ /\ ]5,
* 0_2\ ]3_"\ 0/_")1"->0_1?,
* 0_2\ ]3_"\ ]0/_")1"->0_1?,

uA wPENNVNAG JRGg GgN PEwCg BO GgN UNINU yHEINF RA rRPHEN !–01fi JN FNN GgwG GgN
VwKRVHV RF wGGwRANz wG .Kw L/ p .5w // wAz GgN VRARVHV wG .Kw L/ p ."5w //– jgN
ENVwRARAP OBHE CBRAGF wEN UBywU NKGENVw BO O BA GgN yHEIN P p /– mN ywA FNN OEBV
rRPHEN !–01 GgwG GgN UNINU yHEINF BO O wEN GwAPNAG GB GgN yHEIN P p / wG GgBFN CBRAGF
wF JNUU–
uG RF BOGNA GgN ywFN GgwG GgN 2ð2 FLFGNV “!–8?-“!–00? ywAABG xN FBUINz FLVxBURywUUL–

mN VwL gwIN GB HFN AHVNERywU VNGgBzF GB +Az FBUHGRBAF– dNJGBA=F VNGgBz ywA
NwFRUL xN NKGNAzNz GB GgNFN UwEPNE FLFGNVF– tBJNINEfi ABJ RG JRUU xN gwEzNE GB +Az
PBBz FGwEGRAP IwUHNF–

=7 =5 =3 =1 / 1 3 5 7
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=038,5/

= ,8 
600,5/ 5

6  ,82

6125,08

a6wahF6
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a
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rRPHEN !-01 bNINU yHEINF BO O .Kw L/ p K2 � K1 � L1<2 BA wAz ANwE GgN zRFT NK1 � L1 � 25f–
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!-3 rHAyGRBAF BO GgENN IwERwxUNF

� yERGRywU CBRAG OBE w OHAyGRBA O .Kw Lw M/ RF w CBRAG JgNEN wUU GgN +EFG CwEGRwU zNERIw]
GRINF IwARFg– jgRF yBAzRGRBA LRNUzF w FLFGNV BO GgENN NDHwGRBAF RA GgENN HATABJAFfi

OK.Kw Lw M/ p / “!–01?

OL.Kw Lw M/ p /

OM.Kw Lw M/ p /!

jgN FBUHGRBAF BO GgRF FLFGNV wEN ywAzRzwGNF OBE w UBywU VwKRVHV BE VRARVHV BO
O – jgRF FLFGNV VwL xN FBUIwxUN xL FLVxBURy VNwAFfi xHG VBEN BOGNA w AHVNERywU
VNGgBz VHFG xN HFNzfi JgRyg ENDHRENF w ENwFBAwxUL PBBz +EFG PHNFF OBE w FGwEGRAP
CBRAG– bBywGRAP GgN yERGRywU CBRAGFfi NINA wCCEBKRVwGNULfi RF ABG NwFL JgNA RG RF ABG
CBFFRxUN GB PEwCg GgN OHAyGRBA– eAN VHFG HFN wUU GgN RAOBEVwGRBA wIwRUwxUN OEBV
GgN FNGGRAP BO GgN CEBxUNV GB PwRA FBVN RAFRPgG– jgN yBVVwAzF FURyN wAz RVCUfi
zRFyHFFNz RA YgwCGNE 5fi ywA xN HFNOHU gNEN–

qawVCUN !-5

bNG

O .Kw Lw M/ p 0!4N".K"0/1"L1"M1 � N".K�0/1".L"0/1"M1!

rEBV GgN OBEV BO GgN OHAyGRBA JN NKCNyG GB +Az GJB UBywU VwKRVwfi BAN ANwE
.Kw Lw M/ p .0w /w // wAz BAN ANwE .Kw Lw M/ p ."0w 0w //– rREFG JN JERGN wA V+UN
OBE O 9

OHAyGRBA v < O>a\L\M?
v0 < 0^4)NaC>]>a]0?^-1 ] L^-1 ] M^-1?W
v1 < NaC>]>a[0?^-1 ] >L]0?^-1 ] M^-1?W
v < v0 [ v1W

jgNA JN yBAFGEHyG w GgENN]zRVNAFRBAwU wEEwL wAz HFN GgN yBVVVwAz FURyN wF RA
iNyGRBA 5–19

a < URAFCwyN>]0^4\ 0^4\ 30?W
L < URAFCwyN>]^4\ 0^4\ 30?W
M < URAFCwyN>]0\0\30?W
*n\o\p, < VNFQPERz>a\L\M?W
m < O>n\o\p?W
FURyN>n\o\p\m\*]0\/\0,\ /\/?W yBUBExwE
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rRPHEN !-02 iURyNF GgEBHPg GgN zBVwRA BO O .Kw Lw M/ RAzRywGRAP CBFFRxUN UBywU VwKRVw–

dBGN GgwG JN gwIN FHxFGRGHGNz w INyGBE *"0w /w 0fl OBE GgN yBBEzRAwGN BO GgN CUwANF
CwEwUUNU GB GgN K wKRF– jgRF PRINF HF FURyNF GgEBHPg GgENN CwEwUUNU CUwANF K p "0w K p
/fi wAz K p 0– jgN ENFHUG RF FgBJA RA rRPHEN !–02–
jgN yBUBExwE RAzRywGNF GgwG GgN UwEPNFG IwUHNF BO O yBEENFCBAz GB GgN URPgGNFG

FgwzN BO PEwL “BA GgRF CwPN?– uG wCCNwEF GgwG GgNEN wEN UBywU VwKRVw ANwE .0w /w //
wAz ."0w 0w //– jB PNG PBBz wCCEBKRVwGN IwUHNF BO GgNFN yERGRywU CBRAGFfi JN JBHUz
HFN dNJGBA=F VNGgBz BA qD– “!–01?–
eAyN w yERGRywU CBRAG gwF xNNA OBHAzfi JgwG RF GgN FNyBAz]zNERIwGRIN GNFG( jgRF GRVN

GgN tNFFRwA VwGERK RF GgN 2ð2 FLVVNGERy VwGERK BO FNyBAz]BEzNE CwEGRwU zNERIwGRINFfi

t.Kw Lw M/ p

1

4

OKK.Kw Lw M/ O KL.Kw Lw M/ O KM.Kw Lw M/

OKL.Kw Lw M/ O LL.Kw Lw M/ O LM.Kw Lw M/

OKM.Kw Lw M/ O LM.Kw Lw M/ O MM.Kw Lw M/

2

4 !

� FHO+yRNAG yBAzRGRBA GgwG .K/w L/w M// xN w UBywU VRARVHV OBE O RF GgwG
0– OKK = /fi
1– OKK OLL " O 1KL = /fi
2– zNG t = /fi

wUU NIwUHwGNz wG .K/w L/w M//– dBGRyN gBJ GgRF yBAzRGRBA NKGNAzF GgN +EFG ywFN BO
GgN FNyBAz]zNERIwGRIN GNFG OBE OHAyGRBAF BO GJB IwERwxUNF– uO JN wCCUL GgRF FNG BO
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yBAzRGRBAF GB GgN OHAyGRBA " O fi JN FNN GgwG w FHO+yRNAG yBAzRGRBA OBE GgN yERGRywU
CBRAG .K/w L/w M// GB xN w UBywU VwKRVHV OBE O RF GgwG DHwAGRGL “0? xN ANPwGRINfi
DHwAGRGL “1? xN CBFRGRINfi wAz DHwAGRGL “2? xN ANPwGRIN– uA xBGg BO GgNFN ywFNFfi GgN
UNINU FHEOwyNF BO O yUBFN GB GgN yERGRywU CBRAG JRUU ENFNVxUN NUURCFBRzF– mN ywA FNN
GgRF JRGg GgN yBVVwAz RVCU–
mN yBAGRAHN GB FGHzL GgN OHAyGRBA BO qKwVCUN !–5– rEBV GgN OBEV BO GgN OHAyGRBA

JN NKCNyG GgN UBywU VwKRVHV ANwE .0w /w // GB xN wxBHG 0–4fi JgRUN GgN UBywU VwKRVHV
ANwE ."0w 0w // FgBHUz xN wxBHG 0– jgHF GgN UNINU FHEOwyNF iy OBE 0 < y < 0!4 FgBHUz
yBAFRFG BO w FRAPUN yUBFNz FHEOwyN ENFNVxURAP w FCgNEN yBAGwRARAP GgN CBRAG .0w /w //fi
JgRUN OBE y < 0fi xHG ABG GBB FVwUUfi GgN UNINU FNG iy FgBHUz yBAFRFG BO GJB yUBFNz
FHEOwyNFfi BAN yBAGwRARAP .0w /w // wAz GgN BGgNE yBAGwRARAP ."0w 0w //– qINAGHwUUL OBE
y = / FHO+yRNAGUL FVwUUfi iy JRUU yBAFRFG BO BAN FHEOwyN NAyUBFRAP xBGg yERGRywU CBRAGF9

O < RAURAN>=0^4)NaC>]>a]0?^-1 ] L^-1 ] M^-1? [
NaC>]>a[0?^-1 ] >L]0?^-1 ] M^-1?=\ =a=\ =L=\ =M=?

yBEANEF < *]1\1\]1\1\ ]1\1,W
FHxCUBG>1\1\0?

RVCU>O\ yBEANEF\ ^4?
GRGUN>=y < ^4=?

FHxCUBG>1\1\1?
RVCU>O\ yBEANEF\ ^"?
GRGUN>=y < ^"=?

FHxCUBG>1\1\2?
RVCU>O\ yBEANEF\ ^6?
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wAz GgNA PEwCgF GgN DHwzEwGRy OHAyGRBA O .Kw L/ p wK1�1xKL� yL1 BINE GgN FDHwEN
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rRPHEN !-03 bNINU FNGF BO GgN OHAyGRBA O BO qKwVCUN !–5 OBE FNINEwU IwUHNF BO yfi RAzRywGRAP GJB

UBywU VwKRVw–

FHEO>n\o\p?W FQwzRAP OUwGW yBUBEVwC>yBBU?

�zz w FGwGNVNAG GgwG FHCNERVCBFNF GgN CUwAN M p / FB GgwG LBH ywA FNN yUNwEUL JgNEN
O RF CBFRGRIN wAz JgNEN ANPwGRIN–
jEL GgN OBUUBJRAP ygBRyNF BO ww xw y– uA Nwyg ywFN zNFyERxN GgN FHEOwyN “xBJU HCfi

xBJU zBJAfi BE FwzzUN? wAz GgN AwGHEN BO GgN yERGRywU CBRAG–

“R? .ww xw y/ p .0w /w 1/ “RR? .ww xw y/ p ."1w /w"2/
“RRR? .ww xw y/ p .0w /w"1/ “RI? .ww xw y/ p ./w 1w //
“I? .ww xw y/ p .0w 2w 1/ “IR? .ww xw y/ p .2w 1w 1/

1- bNG P.Kw L/ xN

P.Kw L/ p 1N".K"0/1".L"0/1 � 0!!N"4.K�0/1"2L1 " 1N"1.K"0/1"2.L�!4/1!
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w? sEwCg GgN OHAyGRBA BA GgN FDHwEN *"1w 1fl ð *"1w 1fl– oBH JRUU FNN GgwG GgN
PEwCg BO P gwF GJB gRUUF wAz BAN IwUUNL–

x? kFN GgN yBAGBHE yBVVwAz yBAGBHE>n\o\P>n\o?\1/?– jgRF JRUU CUBG 1/
yBAGBHE URANF– kFN GgN yBAGBHE VwC GB NFGRVwGN GgN yBBEzRAwGNF BO GgN GJB CNwTF wAz
BO GgN xBGGBV BO GgN IwUUNL–

y? kFN GgN V+UN ORAzyERG GB NKCUBEN w CBFFRxUN yERGRywU CBRAG ANwE GgN CBRAG
."!24w !34/– mgwG TRAz BO yERGRywU CBRAG RF GgRF( fHG w +AN VNFg BINE w FVwUU ENyGwAPUN
yBAGwRARAP ."!24w !34/ wAz PEwCg GgN OHAyGRBA JRGg GgN yBVVwAz FHEO–
2- bNG O .Kw L/ p FRA.K/<.0� .L " K/1/–
w? sEwCg O BINE GgN FDHwEN *"2w 2flð *"2w 2fl– oBH FgBHUz FNN BAN gRUU wAz BAN

IwUUNL–
x? kFN GgN V+UN ORAzyERG GB NFGRVwGN JgNEN GgN VwKRVHV ByyHEF– jgNA +Az

GgN yERGRywU CBRAG xL gwAz BE xL HFRAP GgN FLVxBURy FBUINE–
y? kFN ORAzyERG GB zNGNEVRAN JgNEN GgN VRARVHV ByyHEF–

3- bNG O .Kw L/ p K1 � 1L1 � 2KL2 " L2–
w? kFN GgN yBAGBHE yBVVwAz GB UBywGN wCCEBKRVwGNUL GgN yERGRywU CBRAGF BO O –
x? jgNA FBUIN FLFGNV “!–0? FLVxBURywUUL OBE GgN yERGRywU CBRAGF wF OBUUBJF9

ZN+AN GgN FLVxBURy NKCENFFRBAF OBE OK wAz OL– jgNA HFN GgN yBVVwAz *w x,

< FBUIN>Oa OL?fi wF RA qKwVCUN !–3– jgN wAFJNE JRUU +UU GgN FyENNA– jB PNG w
zBHxUN]CENyRFRBA NIwUHwGRBA BO GgNFN EBBGFfi HFN zBHxUN>*w x,?–

4- bNG O .Kw L/ p K3 " 1K1 " L2 � 2L– jgRF OHAyGRBA gwF FRK yERGRywU CBRAGF RA GgN
FDHwEN "1 � Kw L � 1–

w? cwTN w OwREUL +AN VNFg BINE GgN FDHwENfi FwLfi 4/ xL 4/– jgNA HFN GgN
yBVVVwAz yBAGBHE>n\o\p\ UNINUF?fi JgNEN UNINUF < ]39^393– bBywGN GgN FRK
yERGRywU CBRAGF wAz zNGNEVRAN GgNRE AwGHEN xL UBBTRAP wG GgN yBAGBHE VwC–

x? dBJ FBUIN FLFGNV “!–0? OBE GgN yERGRywU CBRAGF xL gwAz– kFN GgN FNyBAz]
zNERIwGRIN GNFG wG Nwyg yERGRywU CBRAG– YBVCwEN GgNFN ENFHUGF JRGg LBHE BxFNEIwGRBAF
RA CwEG w?–

5- bNG�

O .Kw L/ p K � L � 1N".K"0/1"L1 " 2N".K�0/1"L1!

w? cwTN wA V+UN OBE O – sEwCg O BINE GgN FDHwEN N"2 � Kw L � 2f HFRAP GgN
yBVVwAz FHEO–

x? cwTN w yBAGBHE VwC BINE GgN FwVN FDHwENfi HFRAP 4/ yBAGBHEF– bBywGN JgNEN
LBH GgRAT GgNEN wEN yERGRywU CBRAGF–

y? kFN GgN V+UN ORAzyERG GB PNG PBBz wCCEBKRVwGRBAF GB GgN UBywGRBA BO GgN
yERGRywU CBRAGFfi wAz zNGNEVRAN GgNRE AwGHEN–
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z? mERGN V+UNF OBE OK w OL wAz t– kFN GgN V+UN ANvGBA1 GB PNG gRPgNE]wyyHEwyL
wCCEBKRVwGRBAF BO GgN yERGRywU CBRAGF–

6- �A NKNEyRFN BA jwLUBE CBULABVRwUF RA BAN zRVNAFRBA–
w? bNG O .K/ p NK – bNG C/.K/ Ž 0fi C0.K/ p 0� K fi wAz C1.K/ p 0� K� K1<1 xN

GgN jwLUBE CBULABVRwUF BO O wG K p / BO zNPENNF MNEBfi BANfi wAz GJBfi ENFCNyGRINUL–
fUBG Ow C/w C0fi wAz C1 GBPNGgNE BA GgN RAGNEIwU *"1w 1fl– YBVCHGN VwK Q O " C/Qfi
VwK Q O " C0Qfi wAz VwK Q O " C1Q BINE GgN RAGNEIwU *"1w 1fl– ZNFyERxN gBJ C1 +GF O

xNGGNE wEBHAz K p / GgwA zBNF C0– mgL(
x? bNG P.K/ p yBF K � K2– lNEROL xL gwAz GgwG P gwF w VRARVHV wG K p 0–

YwUyHUwGN xL gwAz GgN jwLUBE CBULABVRwUF C/.K/w C0.K/fi wAz C1.K/ wG K p 0 BO P–
sEwCg GgNFN jwLUBE CBULABVRwUF GBPNGgNE JRGg P BA GgN RAGNEIwU *"0w 2fl– YBVCHGN
qVwK p VwK QP.K/" C1.K/Q BA RAGNEIwUF QK " 0Q � Q OBE Q p 0w 0<1w 0<3fi wAz 0<!–
qwyg GRVN Q RF ENzHyNz xL w OwyGBE BO 0<1– XL JgwG OwyGBE RF qVwK ENzHyNz Nwyg GRVN(

!- bNG O .Kw L/ p K NKC."K1<1/<.0� L1/–
w? iBUIN FLFGNV “!–0? xL gwAzfi wAz INEROL GgwG O gwF yERGRywU CBRAGF wG .Kw L/ p

.#0w //–
x? �CCUL GgN FNyBAz]zNERIwGRIN GNFG GB zNGNEVRAN GgN AwGHEN BO Nwyg yERGRywU

CBRAG–
y? kFRAP qD– “!–5?fi ywUyHUwGN xL gwAz GgN DHwzEwGRy wCCEBKRVwGRBA O .0w // �

D.Kw L/ GB O wG GgN yERGRywU CBRAG .0w //– mERGN wA V+UN OBE GgN wxFBUHGN IwUHN BO GgN
NEEBEfi Qq.Kw L/Q p Q O .Kw L/" O .0w //"D.Kw L/Q– kFN GgN V+UN ORAzyERG BA QqQ BINE
GgN FDHwEN */w 1flð *"0w 0fl– YURyT zBJA GB GgN FDHwEN *0<1w 2<1flð *"0<1w 0<1fl wAz
+Az GgN VwKRVHV BO QqQ BINE GgRF FVwUUNE FDHwEN– ZB GgRF FNINEwU GRVNFfi ENzHyRAP
GgN FRzN BO GgN FDHwEN xL w OwyGBE BO 1– hNyBEz GgN VwK BO QqQ BINE Nwyg FDHwEN– XL
JgwG OwyGBE RF GgN VwKRVHV NEEBE zNyENwFNz( ZBNF GgRF wPENN JRGg qD– “!–6?(

8- twEVBARy OHAyGRBAF O .Kw L/ FwGRFOL GgN bwCUwyN NDHwGRBAfi OKK � OLL p /– mN�

ywA FNN RVVNzRwGNUL GgwG RO O RF gwEVBARyfi GgNA wG wAL yERGRywU CBRAGfi Z � /– jgHF
JN ywA ANINE HFN GgN FNyBAz]zNERIwGRIN GNFG GB +Az w UBywU VwKRVHV BE VRARVHV
RA GgN RAGNERBE BO wAL ENPRBA– uA OwyGfi RG ywA xN FgBJA GgwG gwEVBARy OHAyGRBAF NASBL
w VwKRVHV CERAyRCkNfi JgRyg FwLF GgwG GgN VwKRVHV wAz VRARVHV BO w gwEVBARy
OHAyGRBA BINE wAL yUBFNzfi xBHAzNz FNG a RF wUJwLF wGGwRANz BA GgN xBHAzwEL BO a –

bNG O .Kw L/ p FRA K yBFg L–
w? lNEROL xL gwAz GgwG O RF w gwEVBARy OHAyGRBA–
x? rRAz GgN yERGRywU CBRAGF BO O xL FBUIRAP FLFGNV “!–0?– kFRAP GgN FNyBAz]

zNERIwGRIN GNFGfi INEROL GgwG Nwyg yERGRywU CBRAG RF w FwzzUN CBRAG–
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y? kFN ORAzyERG BINE GgN FGwEGRAP FDHwEN "1/ � Kw L � 1/ – rRAz GgN
VwKRVHV wAz VRARVHV BO O BINE FVwUUNE ENyGwAPUNF– jgN c�jb�X OHAyGRBA OBE
yBFg.K/ RF yBFQ– mgNEN zB GgN VwKRVHV wAz VRARVHV wUJwLF ByyHE(

0.- iHCCBFN CBRAG ygwEPNF BO 0 yBHUBVx Nwyg wEN CUwyNz wG GgN CBRAGF C0 p .0w //fi
C1 p ."0w //fi wAz C2 p ./w Q/– jgN GJB]zRVNAFRBAwU NUNyGEBFGwGRy CBGNAGRwU OEBV
Nwyg ygwEPN RF

lS .Kw L/ p "
UBP.ES /

1/
w

JgNEN ES p QQC " CS QQ RF GgN zRFGwAyN OEBV GgN CBRAG CS – jgN yBVxRANz CBGNAGRwU RF
l p l0 � l1 � l2–

w? lNEROL xL gwAz GgwG l RF w gwEVBARy OHAyGRBA OBE C p .Kw L/ 6p CS –

x? bNG Q p
C
2– bNG a xN GgN GERwAPUN JRGg INEGRyNF C0w C1w C2– ZB LBH GgRAT

GgNEN FgBHUz xN w CBRAG RA a JgNEN l gwF w VRARVHV( cwTN wA V+UN OBE l fi wAz
PEwCg l BINE GgN ENyGwAPUN N"0 � K � 0w !0 � L � 0!5f– jgNEN RF w yERGRywU CBRAG wG
GgN yNAGEBRz BO GgN GERwAPUN– kFN ORAzyERG GB GwTN w yUBFNE UBBT– jgRF RF GgN VBEN
yBVCURywGNz TRAz BO xNgwIRBE GgwG ywA gwCCNA RA GgN ywFN JgNEN GgN zRFyERVRAwAG
Z p /–

y? dBJ GwTN Q p 1– oBH JRUU FNN GgwG GgN FRAPUN yERGRywU CBRAG wG GgN yNAGEBRz
gwF FCURG RAGB GJB yERGRywU CBRAGF– kFN ORAzyERG GB zNGNEVRAN GgNRE AwGHEN–

00- bNG O .Kw L/ p K1 " L1 � 2KL wAz UNG GgN FNG a p N.Kw L/ 9 K1 � 1L1 � 0f–
w? kFN GgN V+UN UwPEwAPN^V GB NFGRVwGN JgNEN GgN UNINU yHEINF BO O wEN

GwAPNAG GB GgN xBHAzwEL BO a – �CCEBKRVwGNUL JgNEN zBNF GgN VwKRVHV BO O BINE
a ByyHEfi wAz JgwG RF RG( mgNEN zBNF GgN VRARVHV BO O BINE a ByyHEfi wAz JgwG RF RG(

x? iBUIN GgN bwPEwAPN FLFGNV “!–8?-“!–00? FLVxBURywUULfi wF RA qKwVCUN !–4–
jB PNG w zBHxUN]CENyRFRBA NIwUHwGRBA BO GgN EBBGFfi HFN zBHxUN>*UwVxzw\a\L,?–

01- bNG O .Kw Lw M/ p K 1 � 1L1 � M1 � KL � K1L–
w? kFN GgN FNyBAz]zNERIwGRIN GNFG GB zNGNEVRAN GgN AwGHEN BO GgN yERGRywU CBRAG

BO O wG ./w /w //–
x? kFN GgN V+UN RVCU BINE GgN ENPRBA "1 � Kw Lw M � 1– iGwEG JRGg y p 2fi

wAz zNyENwFN y HAGRU LBH FNN GgN UNINU FNG FNCwEwGN RAGB GJB yBVCBANAGF– mgwG zBNF
GgN yBVCBANAG yBAGwRARAP GgN BERPRA UBBT URTN OBE FVwUU y(

02- bNG O .Kw Lw M/ p .KL � M/ NKC."K 1 " L1 " M1/–�

w? lNEROL GgwG O gwF yERGRywU CBRAGF wG ./w /w#0<
C
1/–

x? kFN GgN V+UN RVCU BA GgN ENPRBA N"!4 � Kw L � !4w !4 � M � 0f– bNGGRAP
yŁ p O ./w /w 0<

C
1/fi zRFCUwL FNINEwU UNINU FNGF iy OBE IwUHNF BO y ANwE yŁ– mgwG RF

GgN AwGHEN BO GgN yERGRywU CBRAG wG ./w /w 0<
C
1/(
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y? kFN GgN FNyBAz]zNERIwGRIN GNFG GB yBA+EV LBHE yBAyUHFRBA RA CwEG x?–
z? rBE wA RAGNENFGRAP IRNJ BO GgN UNINU FNGF OBE y p #!2fi HFN RVCU BA GgN

ENPRBA "0 � Kw Lw M � 0– YBVxRAN GgN GJB CRyGHENF JRGg QBUz BA– hBGwGN wEBHAz
GB PNG w yUNwE IRNJ–

03- jgN PEwIRGwGRBAwU CBGNAGRwU BO w xBzL BO VwFF c UBywGNz wG GgN BERPRA RA��

GgENN]zRVNAFRBAwU FCwyN RF

l .Kw Lw M/ p "sc

E
w E p

Z

K1 � L1 � M1!

tNEN s RF GgN HARINEFwU PEwIRGwGRBAwU yBAFGwAG– uO JN gwIN BAN xBzL BO VwFF c/

UBywGNz wG GgN BERPRA wAz wABGgNE xBzL BO VwFF c0 UBywGNz wG GgN CBRAG .zw /w // BA
GgN K wKRFfi GgN yBVxRANz CBGNAGRwU RF

l .Kw Lw M/ p "sc/

E/
" sc0

E0
w

JgNEN E/ p
X

K1 � L1 � M1 wAz E0 p
X

.K " z/1 � L1 � M1–
w? bNG c/ p 0/w c0 p 0fi s p 0fi wAz z p 0//– sEwCg l .Kw Lw // BINE GgN

ENyGwAPUN h p N"0/ � K � 00/w "4/ � L � 4/f– l GNAzF GB "0 wG ./w /w // wAz
wG .zw /w //fi FB JN VHFG yHG BOO GgN PEwCg OEBV xNUBJ– uO JN JwAG GB PEwCg BAUL
JgNEN l 2 "1fi JN ywA yHG RO BOO JRGg GgN ygwEwyGNERFGRy OHAyGRBA OBE GgNFN CBRAGF
wAz FNG l p "1 BGgNEJRFN– kFN GgN OBUUBJRAP RAFGEHyGRBAF “FNN iNyGRBA 4–8?9

a < URAFCwyN>]0/\ 00/\ 40?W L < URAFCwyN>]4/\ 4/\ 40?W
*n\o, < VNFQPERz>a\L?W
CBG < RAURAN>=]0/^_FDEG>a^-1 [L^-1? ]

0^_FDEG>>a]0//?^-1 [L^-1?=\ =a=\ =L=?
l < CBG>n\o?W
m < >l[1 ’< /?^)>l[1? ] 1W
FHEO>n\o\m?

x? bBBT OBE w FwzzUN CBRAG BO l .Kw Lw // BA GgN K wKRF xNGJNNA / wAz z– kFN
GgN V+UN ORAzyERG GB +Az wA wCCEBKRVwGN UBywGRBA BO GgN FwzzUN CBRAG– rRAwUULfi
+Az GgN FwzzUN CBRAG xL gwAz xL FBUIRAP GgN NDHwGRBA lK.Kw /w // p /–

y? jgN CBGNAGRwU l RF EBGwGRBAwUUL FLVVNGERy wxBHG GgN K wKRF– hBGwGN GgN
yBAGBHEF BO l .Kw Lw // wxBHG GgN K wKRF GB PNANEwGN GgN FHEOwyNF BO PEwIRGwGRBAwU
NDHRCBGNAGRwU–

z? uO w CwEGRyUN RF CUwyNz wG GgN FwzzUN CBRAG BA GgN K wKRFfi JRUU RG OwUU GBJwEz
c/fi OwUU GBJwEz c0fi BE ENVwRA +KNz( mgwG RO GgN CwEGRyUN RF CUwyNz yUBFNE GB c/(
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04- YBAFGEwRANz BCGRVRMwGRBA CEBxUNVF BOGNA wERFN RA NyBABVRyF– tBJNINEfi GgN��

NyBABVRFG RF ABG FB RAGNENFGNz RA +AzRAP GgN VwKRVHV BE VRARVHV wF RA BxFNEIRAP
JgwG gwCCNAF GB GgN VwKRVHV BE VRARVHV wF yNEGwRA CwEwVNGNEF RA GgN CEBxUNV
ygwAPN– jgN OBUUBJRAP NKwVCUN BO GgRF TRAz BO FGHzL RF ywUUNz GgN ’�INEyg vBgAFBA
NOONyG–$
hNywUU qKwVCUN 4–8– jgNEN JN gwz w ENINAHN OHAyGRBA h.M/ p M1<.0� M1/ JRGg

GgN YBxx-ZBHPUwF CEBzHyGRBA OHAyGRBA M p K 0<1L0<1– tNEN K RF ywCRGwU wAz L RF
UwxBE– jgN CEB+G OHAyGRBA JwF /.Kw L/ p h.Kw L/" !/3K " !/5L–

w? kFN ORAzyERG GB UBywGN w VwKRVHV BO / ANwE GgN CBRAG .2w 1/–
x? jgN EwGN BO ENGHEA RF GgN OEwyGRBA

Q.Kw L/ Ž h.Kw L/" !/5L

K
!

mgwG RF GgN EwGN BO ENGHEA JgNA GgN CEB+G RF VwKRVRMNz wF RA CwEG w?(
y? sBINEAVNAG ENPHUwGRBA VwL xN RVCBFNz GB ENFGERyG GgN EwGN BO ENGHEA– uA

VwGgNVwGRywU GNEVFfi GgRF VNwAF JN RVCBFN GgN yBAFGEwRAG Q.Kw L/ � Ffi JgNEN F RF
GgN CNEVRFFRxUN EwGN BO ENGHEA– � FVwUUNE IwUHN BO F yBEENFCBAzF GB w VBEN ENFGERyGRIN
ENPHUwGRBA– bNG sF p N.Kw L/ 9 Q.Kw L/ � Ff xN GgN FNG BO IwUHNF BO ywCRGwU wAz UwxBE
GgwG LRNUz w CNEVRFFRxUN EwGN BO ENGHEA– bNG h xN GgN ENyGwAPUN N0 � K � 5w 0 � L �
2f– kFN GgN yBVVwAz yBAGBHE GB CUBG GgN UNINU yHEINF Q p F OBE F p !04w !1w !2w !3
RA h– eA JgRyg FRzN BO GgN yHEIN zBNF sF URN( rBE JgwG IwUHNF BO F zBNF sF yBAGwRA
GgN CBRAG .KŁw LŁ/ JgNEN GgN CEB+G JwF VwKRVRMNz RA CwEG w?(

z? jgN +EV ABJ JRFgNF GB VwKRVRMN RGF CEB+Gfi FHxSNyG GB GgN yBAFGEwRAG Q � F–
uG ywA xN FgBJA GgwG GgN VwKRVHV ByyHEF BA GgN yHEIN Q p F– jgN yBAFGEwRANz
VwKRVHV CEBxUNV OBE GgN +EV RF GgNENOBEN

VwKRVRMN /

FHxSNyG GB Q p F!

jgN bwPEwAPN NDHwGRBAF wEN

/K p 1QK

/L p 1QL

Q p F! “!–02?

iRAyN QL p /L<K fi GgN FNyBAz NDHwGRBA RF FRVCUL .0" 1<K//L p /– uG ywA xN FgBJA
GgwG / < 1<K < 0fi FB GgN NDHwGRBAF GgwG zNGNEVRAN GgN UBywGRBA BO GgN FBUHGRBA BO
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“!–02? wEN

/L p /

Q p F!

kFN GgN yBVVwAz yBAGBHE GB PEwCg GgN yHEIN /L p /– jgNA HFN QBUz BA wAz GgN
yBAGBHE yBVVwAz wPwRA GB PEwCg GgN yHEINF Q p F OBE F p !3w !2w !1w !04– mgRyg
JwL zBNF GgN CBRAG BO RAGNEFNyGRBA VBIN wF F zNyENwFNF( uA CwEGRyHUwEfi JgwG gwCCNAF
GB GgN IwUHNF BO ywCRGwU wAz UwxBE wF F zNyENwFNF(

05- jgN FHxSNyG BO GgRF NKNEyRFN RF HFHwUUL GENwGNz RA w yBHEFN BA zROONENAGRwU��

NDHwGRBAF– tBJNINEfi JRGg BHE PEwCgRAP GNygARDHNFfi JN ywA VwTN FBVN RVCBEGwAG
BxFNEIwGRBAF–
bNG K wAz L xN GJB FCNyRNF yBVCNGRAP OBE ENFBHEyNF RA FBVN NAIREBAVNAG– K.G/

wAz L.G/ JRUU zNABGN GgN CBCHUwGRBAF BO FCNyRNF K wAz L wG GRVN G – jgN CBCHUwGRBAF
ygwAPN JRGg GRVNfi wAz GgNRE EwGNF BO ygwAPN wEN yBHCUNz GBPNGgNE RA w FLFGNV BO
BEzRAwEL zROONENAGRwU NDHwGRBAFfi

zK

zG
p K.w " xL/

zL

zG
p L.y " zK/! “!–03?

ww xw yw z wEN CBFRGRIN yBAFGwAGF– jgN PEBJGg EwGN BO FCNyRNF K RA GgN wxFNAyN BO
yBVCNGRGRBA “ L p / ? RF wW RA GgRF ywFNfi K PEBJF NKCBANAGRwUULfi K.G/ p Y NKC.wG/– y RF
GgN PEBJGg EwGN BO L RA GgN wxFNAyN BO yBVCNGRGRBA– jgN yBAFGwAGF x wAz z zNFyERxN GgN
RAGNEwyGRBA BO GgN FCNyRNF “GgNL VwL URTN GB NwG Nwyg BGgNE?– bNG Q.Kw L/ p O .K/P.L/

JgNEN
O .K/ p K"yNzK wAz P.L/ p LwN"xL!

w? lNEROL xL gwAz GgwG RO .K.G/w L.G// RF w FBUHGRBA CwRE BO FLFGNV “!–03?fi GgNA
.zQ<zG/.K.G/w L.G// p /– jgRF VNwAF GgwG GgN FBUHGRBA yHEINF G 6 .K.G/w L.G// URN
BA GgN UNINU yHEINF BO Q–

x? lNEROL GgwG O 0.w<x/ p P0.y<z/ p / wAz O 00.y<z/ = / JgRUN P00.w<x/ < /–
y? igBJ GgwG CwEG x? RVCURNF GgwG .y<zw w<x/ RF yERGRywU CBRAG BO Q GgwG RF w

FwzzUN CBRAG– dBGN OHEGgNE GgwG K.G/ Ž y<z wAz L.G/ Ž w<x RF w FBUHGRBA CwRE BO
“!–03?– jgHF GgN yERGRywU CBRAG .y<zw w<x/ RF w FGwGN BO GgN FLFGNV RA JgRyg GgN GJB
FCNyRNF wEN RA CNEONyG NDHRURxERHV–

z? dBJ VwTN wA V+UN Q^V OBE Q wF w OHAyGRBA Q.Kw Lw C/fi JgNEN C p
*ww xw yw zfl RF w INyGBE BO GgN yBNO+yRNAGF– cwTN w +AN VNFg “0//ð 0// ? BINE GgN



!–3 rHAyGRBAF BO GgENN IwERwxUNF 056

ENyGwAPUN h p */w 0/flð */w 3fl– iGwEG JRGg C p *ww xw yw zfl p *!4w !3w !5w !2fl– fUBG GgN
UNINU yHEINF BO Q BINE h HFRAP 3/ UNINUF– YwUyHUwGN GgN IwUHN Q/ p Q.y<zw w<xw C/ OBE
GgRF ygBRyN BO C– kFN GgN yBVVwAz yBAGBHE>n\o\Q>n\o\C?\ *Q/\Q/,\ =E=? GB
wzz GgN UNINU FNG Q p Q/ GgwG CwFFNF GgEBHPg GgN yERGRywU CBRAG– jgRF UNINU FNG yBAFRFGF
BO GJB yHEINF GgwG RAGNEFNyG wG GgN yERGRywU CBRAG– oBH FgBHUz FNN GgN GLCRywU yHEINF
BO w FwzzUN CBRAG–

N? jgN FBUHGRBA yHEINF .K.G/w L.G// BO “!–03? CEBIRzN w CwEwVNGNERMwGRBA BO
GgN UNINU yHEINF BO Q– kFN GgN c�jb�X OHAyGRBA DHRINE GB wzz GgN INyGBE +NUz
.Hw �/ p .K.x" wL/w L.y" zK// GB GgN CUBG BO GgN UNINU yHEINF LBH VwzN RA CwEG z?–
kFN w VHyg yBwEFNE VNFg “0/ð 0/? JRGg GgN DHRINE OHAyGRBA–

O? uO wG GRVN G p /fi GgN FLFGNV RF RA w FGwGN .K/w L// ULRAP BA BAN BO GgN UNINU
yHEINF BO Qfi GgN FGwGN BO GgN FLFGNV JRUU NIBUIN wUBAP GgN UNINU yHEIN RA GgN zRENyGRBA
RAzRywGNz xL GgN wEEBJF– uO GgN UNINU yHEIN GNAzF GBJwEz NRGgNE BO GgN wKNFfi BAN BO
GgN FCNyRNF RF zLRAP BHG– bNG 0 xN GgN CwEG BO GgN UNINU FNG Q p Q/ GgwG RF GgN yHEIN
JRGg CBFRGRIN FUBCN– uO GgN RARGRwU FGwGN .K/w L// URNF wxBIN wAz GB GgN UNOG BO 0fi JgRyg
FCNyRNF JRUU zRN BHG( mgwG gwCCNAF RO .K/w L// URNF xNUBJ wAz GB GgN ERPgG BO 0(
mgwG gwCCNAF RO .K/w L// URNF BA 0( mgwG RF GgN ENwURFGRy CEBxwxRURGL GgwG GgN FLFGNV
GNAzF GBJwEz NDHRURxERHV(

P? dBJ FNG w p x p y p 0fi wAz UNG z IwEL OEBV !0 GB 0– mgNA z RF FVwUUfi
GgN K FCNyRNF gwF w FVwUU NOONyG BA GgN PEBJGg BO GgN L FCNyRNF– qKCUwRA RA GNEVF BO
GgN FCNyRNF RAGNEwyGRBA JgL GgN NDHRURxERHV CBRAG .0<zw 0/ VBINF GB GgN ERPgG wF z
zNyENwFNF–

g? jgN CENzwGBE-CENL ENUwGRBAFgRC RF VBzNUNz “JRGg K GgN CENL wAz L GgN
CENzwGBE? xL GgN OBUUBJRAP FLFGNV BO zROONENAGRwU NDHwGRBAF9

zK

zG
p wK " xKL

zL

zG
p "yL � zKL!

YBAGRAHN GB wFFHVN GgwG ww xw yw z wEN CBFRGRIN yBAFGwAGF– jgN FBUHGRBA yHEINF BO
GgRF FLFGNV URN BA GgN UNINU yHEINF BO GgN OHAyGRBA T.Kw L/ p P.L/< O .K/– jgN CBRAG
.y<zw x<w/ RF wPwRA wA NDHRURxERHV CBRAG OBE GgRF FLFGNV wAz w yERGRywU CBRAG OBE T–
uAINFGRPwGN GgN UNINU yHEINF BO Tfi wzz GgN wCCEBCERwGN INyGBE +NUzfi wAz RAGNECENG GgN
ENFHUGF RA GNEVF BO GgN CENzwGBE-CENL ENUwGRBAFgRC–
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cHUGRCUN uAGNPEwUF

fENCwENz V’UNF HFNz RA GgRF ygwCGNE

ERNVwAA FRVC1 FRVC2 GEO

8-0 pBHxUN RAGNPEwUF BINE ENyGwAPUNF

jgN zBHxUN RAGNPEwU BO w OHAyGRBA O .Kw L/ BINE w ENyGwAPUN h RF HFHwUUL wCCEBwygNz
xL CUwyRAP w PERz BINE GgN ENyGwAPUN GgwG zRIRzNF h RAGB FHxENyGwAPUNF hRw S – mN GgNA
CRyT w CBRAG CRw S RA Nwyg FHxENyGwAPUN hRw S wAz wCCEBKRVwGN O BA Nwyg hRw S xL GgN
yBAFGwAG IwUHN O .CRw S /– jgN hRNVwAA FHV yBEENFCBAzRAP GB GgRF FHxzRIRFRBA wAz GB
GgRF ygBRyN BO CRw S RF

i. O / p
A

Rw S

O .CRw S /�.hRw S / “8–0?

JgNEN �.hRw S / RF GgN wENw BO Nwyg FHxENyGwAPUN– mgNA O .Kw L/ RF w yBAGRAHBHF
OHAyGRBA BA hfi GgNFN hRNVwAA FHVF yBAINEPN GB w URVRG wF GgN FHxzRIRFRBAF xNyBVN
+ANE wAz +ANE– jgRF URVRG RF zN+ANz GB xN GgN zBHxUN RAGNPEwU BO O BINE hfi wAz JN
JERGN

p p

h

O .Kw L/ z � p URV
06/

i. O /!

tNEN 0 RF GgN VwKRVHV zRwPBAwU BINE wUU GgN FHxENyGwAPUNF hRw S –

V’UN ERNVwAA

jgN V+UN ERNVwAA^V yBVCHGNF hRNVwAA FHVF wAz CEBIRzNF w PEwCgRywU zRFCUwL BO
GgN wCCEBKRVwGRAP CRNyNJRFN yBAFGwAG OHAyGRBA– jgN ywUU RF ERNVwAA>O\ yBEANEF?\

058



06/ cHUGRCUN uAGNPEwUF

JgNEN O RF w OHAyGRBA BO GJB IwERwxUNF PRINA wF wA RAURAN OHAyGRBA– mgNA O RF PRINA
RA wA V+UNfi GgN ywUU RF ERNVwAA>=O=\ yBEANEF?– �F HFHwUfi yBEANEF RF w INyGBE
*ww xw yw zflfi JgNEN GgN ENyGwAPUN h RF zN+ANz wF h p N.Kw L/ 9 w � K � xw y � L �
zf– mN JRUU zRIRzN GgN RAGNEIwU *ww xfl RAGB A FHxRAGNEIwUFfi wAz GgN RAGNEIwU *yw zfl RAGB
V FHxRAGNEIwUF– mgNA GgN ywUU RF VwzNfi GgN HFNE ygBBFNF V wAz A wAz GgN hRNVwAA
FHV RF yBVCHGNzfi HFRAP wF w ygBRyN OBE CRw S GgN yNAGNE BO Nwyg FHxENyGwAPUN hRw S –
tNEN wEN GgN FNDHNAyN BO yBVVwAzF RA ERNVwAA^V wOGNE ww xw yw zfi Vfi wAz A wEN
NAGNENz9

za < >x]w?_AW zL < >z]y?_VW
; ywUyHUwGN GQN yNAGNE CBRAGF BO GQN FHxENyGwAPUNF
C < w [^4)za9 za 9 x]^4)zaW
D < y [^4)zL9 zL 9 z]^4)zLW
*f\g, < VNFQPERz>C\D?W
p < O>f\g?W

zRFC>= �CCEBaRVwGN IwUHN BO GQN RAGNPEwU =?
RAGNPEwU < FHV>FHV>p??)za)zLW

jgN hRNVwAA FHV RF yBVCHGNz RA GgN UwFG URAN HFRAP GgN yBVVwAz FHV– mgNA FHV
RF wCCURNz GB w VwGERKfi GgN FHV BO Nwyg yBUHVA RF yBVCHGNz wAz FGBENz RA w EBJ
INyGBE– mgNA FHV RF wCCURNz GB w INyGBEfi EBJfi BE yBUHVAfi GgN NUNVNAGF BO GgN INyGBE
wEN FHVVNz–
� GgREz wEPHVNAG VwL xN wzzNz GB GgN ywUU OBE ERNVwAA– mgNA GgN ywUU RF

ERNVwAA>O\yBEANEF\ PEwCQ?fi w PEwCg BO GgN wCCEBKRVwGRAP FGNC OHAyGRBA RF
zRFCUwLNz– PEwCQ ywA xN wAL AHVxNEfi FHyg wF 0 BE 1–

qawVCUN 8-0

bNG O .Kw L/ p K2 � K � L wAz UNG h p N0 � K � 1w / � L � 2f–

’’ O < RAURAN>=a^-2 [ a [ L=\ =a=\ =L=?
’’ yBEANEF < *0 1 / 2,W
’’ ERNVwAA>O\ yBEANEF\ 0?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF RA a wAz L

zRENyGRBAF wF *A V, *0/ 1/,
�CCEBaRVwGN IwUHN BO GQN RAGNPEwU
wAF <

1/^12!6

jgN ENFHUG RF zRFCUwLNz RA rRPHEN 8–0– jgN URVRGRAP IwUHN BO GgN hRNVwAA FHVF RF
h h

h
.K2 � K � L/ zK zL p 1/!14–
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0
0,1

0,3
0,5

0,7
1

/
/,4

0
0,4

1
1,4

2
1

3

5

7

0/

01

03

a
L

9

rRPHEN 8-0 iGNC OHAyGRBA wCCEBKRVwGRBA GB GgN PEwCg BO O .Kw L/ p K2 � K � L BINE GgN ENyGwAPUN

h p N.Kw L/ 9 0 � K � 1w / � L � 2f–

iLVxBURy uAGNPEwGRBA

ZBHxUN RAGNPEwUF BINE w ENyGwAPUN ywA xN NKCENFFNz wF RGNEwGNz RAGNPEwUFfi
p p

O .Kw L/ z � p
p x

w

p z

y

O .Kw L/ zL zK p
p z

y

p x

w

O .Kw L/ zK zL!

uA GgRF OBEV JN ywA HFN GgN FLVxBURy RAGNPEwGBE BO c�jb�X GB yBVCHGN +EFG GgN
RAANE RAGNPEwU wAz GgNA GgN BHGNE RAGNPEwU–
hNywUU OEBV iNyGRBA 0–5 GgwG GgN yBVVwAz OBE GgN FLVxBURy RAGNPEwGBE RF

RAG>P\w\x? JgNA P p P.K/ RF w OHAyGRBA BO BAN IwERwxUN– mgNA JN gwIN w OHAyGRBA
BO GJB IwERwxUNFfi FHyg wF O .Kw L/fi GgN RAGNPEwGRBA yBVVwAz VHFG FCNyROL JgRyg RF
GgN IwERwxUN BO RAGNPEwGRBA– jgHF RO JN JRFg GB RAGNPEwGN JRGg ENFCNyG GB L OEBV y

GB zfi GgN yBVVwAz RF s < RAG>O\L\y\z?– jgRF JRUU CEBzHyN w FLVxBURy OHAyGRBA

s.K/ p
h z

y
O .Kw L/ zLfi JgRyg ywA ABJ xN RAGNPEwGNz OEBV w GB x JRGg RAG>s\w\x?–

jgN GJB yBVVwAzF ywA xN yBVxRANz wF RAG>RAG>O\L\y\z?\w\x?–

qawVCUN 8-1

bNG O .Kw L/ p K2 � K � L wF RA qKwVCUN 8–0–

’’ FLVF a L
’’ O < a-2 [a[L
’’ RAG>RAG>O\L\/\2?\ 0\1?
wAF <
!0_3



061 cHUGRCUN uAGNPEwUF

uO JN JRFg GB TNNC GgN URVRGF BO RAGNPEwGRBA wF CwEwVNGNEF RA GgN wAFJNEfi JN
zNyUwEN ww xw yw z wF FLVxBURy IwERwxUNF wAz GgNA ENCNwG GgN CENyNzRAP FNDHNAyN BO
yBVVwAzF9

’’ FLVF a L w x y z
’’ O < a-2[a[L
’’ RAG>RAG>O\L\y\z?\w\x?
wAF <
0_3)x-3)z[0_1)x-1)z[0_1)z-1)x]0_3)x-3)y
]0_1)x-1)y]0_1)y-1)x]0_3)w-3)z] 0_1)w-1)z
]0_1)z-1)w[0_3)w-3)y[0_1)w-1)y[0_1)y-1)w

dHVNERywU VNGgBzF

jgN AHVNERywU RAGNPEwGRBA FygNVN HFNz RA GgN V+UN ERNVwAA^V RF w GJB]zRVNAFRBAwU
wAwUBP BO GgN BAN]zRVNAFRBAwU VRzCBRAG EHUN– uG RF AwGHEwU GB UBBT OBE GJB]zRVNAFRBAwU
wAwUBPF BO BGgNE EHUNFfi FHyg wF iRVCFBA=F EHUN– hNywUU GgwG OBE iRVCFBA=F EHUN RA
BAN zRVNAFRBAfi JN FHxzRIRzN GgN RAGNEIwU *ww xfl RAGB A NDHwU FHxRAGNEIwUF BO UNAPGg
Q p .x " w/<Afi JRGg A NINA– jgNA

p x

w

P.K/ zK p iA.P/� qA.P/

JgNEN

iA.P/ p
Q

2
*P.K0/� 3P.K1/� 1P.K2/� \ \ \ � 1P.KA"0/� 3P.KA/� P.KA�0/fl “8–1?

wAz GgN NEEBE

qA.P/ p " 0

0!/
.x " w/Q3P.3/.¾/ “8–2?

OBE FBVN CBRAG ¾ RA GgN RAGNEIwU *ww xfl– iRVCFBA=F EHUN RF zNERINz xL +GGRAP CwEwxBUwF
GgEBHPg GgN CBRAGF .KR w P.KR//– mN JBHUz NKCNyG iRVCFBA=F EHUN GB xN NKwyG BA
DHwzEwGRy CBULABVRwUFfi xHG RA OwyG RG RF NKwyG BA yHxRyFfi xNywHFN RO P RF w yHxRyfi GgNA
P.3/ p / wAz GgN NEEBE GNEV RF MNEB– jgN CENFNAyN BO Q3 RA GgN NEEBE GNEV VNwAF GgwG

q1A.P/ ³ 0

05
qA.P/!

iRVCFBA=F EHUN RF INEL NwFL GB RVCUNVNAG RA c�jb�X– mN yBHUz HFN w OBE UBBC
JRGg FHVVwGRBAfi xHG c�jb�X RF OwFGNE JgNA OBE UBBCF wEN wIBRzNz– mN ENyBPARMN
GgwG GgN EHUN ywA xN NKCENFFNz wF

�

Q

2

�

P \ Fw
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JgNEN F RF GgN iRVCFBA INyGBEfi F p *0w 3w 1w ! ! ! w 1w 3w 0flfi wAz P p *P.K0/w ! ! ! w
P.KA�0/fl– � FgBEG FyERCG V+UN GB RVCUNVNAG iRVCFBA=F EHUN RF

a < URAFCwyN>w\x\A[0?W
FINy < 1)BANF>0\A[0?W
FINy>1919A? < 3)BANF>0\A_1?W
FINy>0? < 0W FINy>A[0? < 0W
RAGNPEwU < zBG>P>a?\FINy?)>x]w?_>2)A?W

tNEN JN wFFHVN GgwG ww xfi wAz A gwIN xNNA NAGNENz wAz GgwG P RF PRINA RA wA V+UN BE
wF wA RAURAN OHAyGRBA GgwG RF wEEwL]FVwEG– jgN iRVCFBA INyGBEfi FINyfi RF yBAFGEHyGNz
xL GwTRAP w INyGBE GgwG RF wUU 10F wAz FNGGRAP GgN NINA RAzNKNz yBVCBANAGF GB 3–
rRAwUUL GgN +EFG wAz UwFG yBVCBANAGF wEN FNG GB 0–
rBE OHGHEN HFNfi JN JERGN w FgBEG OHAyGRBA V+UN GgwG LRNUzF GgN iRVCFBA INyGBE OBE

A FHxRAGNEIwUF9

OHAyGRBA F < FRVCINy>A?
F < 1)BANF>0\A[0?W
F>1919A? < 3)BANF>0\A_1?W
F>0? < 0W F>A[0? <0W

mgwG RF GgN GJB]zRVNAFRBAwU wAwUBP BO iRVCFBA=F EHUN( mERGN GgN zBHxUN RAGNPEwU
BINE GgN ENyGwAPUN h wF wA RGNEwGNz RAGNPEwUfi

p p

h

O .Kw L/ z � p
p z

y

r.L/ zL

JgNEN

r.L/ p
p x

w

O .Kw L/ zK !

dBJ zRIRzN GgN RAGNEIwU *ww xfl RAGB A “A VHFG xN NINA? NDHwU FHxRAGNEIwUFfi JRGg
CBRAGF w p K0 < K1 < \ \ \ < KA�0 p x– mN zNABGN GgN iRVCFBA INyGBE RA GgN K
zRENyGRBA wF

FK p *0w 3w 1w ! ! ! w 1w 3w 0fl p *FK0 w F
K
1 w ! ! ! F

K
A w F

K
A�0fl!

jgNA OBE Nwyg Lfi GgN iRVCFBA=F EHUN NFGRVwGN OBE r.L/ RF

r.L/ ³ x " w

2A

A�0
A

Sp0
FKS O .KS w L/! “8–3?

iRVRUwEULfi JN zRIRzN GgN RAGNEIwU *yw zfl RAGB V “V VHFG xN NINA? NDHwU FHxRAGNEIwUF
y < L0 < L1 < \ \ \ < LV�0 p z– jgN iRVCFBA INyGBE RA GgN L zRENyGRBA RF

FL p *0w 3w 1w ! ! ! w 1w 3w 0fl p *F L0 w F
L

1 w ! ! ! F
L

V�0fl!
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jgNA GgN iRVCFBA=F EHUN NFGRVwGN OBE GgN RAGNPEwU BO r RF

p z

y

r.L/ zL ³ z " y

2V

V�0
A

Rp0
F
L
R r.LR/! “8–4?

rBE Nwyg R fi JN ENCUwyN r.LR/ RA GgN ERPgG FRzN BO qD– “8–4? JRGg GgN iRVCFBA NFGRVwGN
“8–3?– cwTRAP GgRF ENCUwyNVNAGfi JN gwIN

p p

h

O .Kw L/ z � p
p z

y

r.L/ zL ³ .x " w/.z " y/

8VA

A

Rw S

FKS F
L
R O .KS w LR/!

jgN .V � 0/ð .A � 0/ VwGERK i JRGg iRw S p FKS F
L
R RF GgN iRVCFBA VwGERK–

jgN GJB]zRVNAFRBAwU INEFRBA BO iRVCFBA=F EHUN RF wUFB DHRGN NwFL GB RVCUNVNAG
RA c�jb�X HFRAP GgN wEEwL BCNEwGRBAF– �FFHVRAP ww xw yw zfi Vfi wAz A gwIN xNNA
NAGNENz wAz GgwG O .Kw L/ RF PRINA RA wA V+UN BE wF wA RAURAN OHAyGRBAfi GgN FyERCG RF9

a < URAFCwyN>w\x\A[0?W
L < URAFCwyN>y\z\V[0?W
*n\o, < VNFQPERz>a\L?W

; YBAFGEHyG GQN iRVCFBA INyGBE RA a^
FINya < FRVCINy>A?W

; YBAFGEHyG GQN iRVCFBA INyGBE RA L
FINyL < FRVCINy>V?W

; YBAFGEHyG GQN iRVCFBA VwGERa
i < FINyL=)FINyaW
RAGNPEwU < FHV>FHV>i^)O>n\o???)>x]w?)>z]y?_>")V)A?W

jgN iRVCFBA VwGERK RF yBAFGEHyGNz JRGg GgN BCNEwGRBA i < FINyL=^)FINyafi JgRyg
RF GgN CEBzHyG BO GgN .V � 0/ð 0 INyGBE FINyL= wAz GgN 0ð .A� 0/ INyGBE FINya–
O>n\o? RF GgN .V�0/ð.A�0/ VwGERK JRGg NUNVNAGF O .KS w LR/– jgN iRVCFBA VwGERK
OBE A p 5wV p 3 RF GgN 4ð 6 VwGERK

i p

1

5

5

5

5

4

0 3 1 3 1 3 0
3 05 ! 05 ! 05 3
1 ! 3 ! 3 ! 1
3 05 ! 05 ! 05 3
0 3 1 3 1 3 0

2

6

6

6

6

4

!
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V’UN FRVC1-V

jgN V+UN FRVC1^V RF w OHAyGRBA V+UN JRGg GgN ywUU FRVC1>O\yBEANEF? JgNA O RF
wA RAURAN OHAyGRBA wAz FRVC1>=O=\yBEANEF? JgNA O RF PRINA RA wA V+UN– �F RA GgN
V+UN ERNVwAA^Vfi yBEANEF RF GgN INyGBE *ww xw yw zfl GgwG zNGNEVRANF GgN ENyGwAPUN
h p Nw � K � xw y � L � zf– �OGNE GgN ywUU GgN CEBPEwV CwHFNF GB UNG LBH NAGNE
GgN AHVxNE BO FHxzRIRFRBAF A RA GgN K zRENyGRBA wAz V RA GgN L zRENyGRBA–

qawVCUN 8-2

bNG O .Kw L/ p KL1 � yBF.K � L/1 wAz GgN ENyGwAPUN h p *0w 1flð */w 2fl–

’’ O < RAURAN>=a^)L^-1 [ yBF>a[L?^-1=\ =a=\ =L=?
’’ yBEANEF < *0 1 / 2,
’’ F0 < FRVC1>O\ yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF RA

a wAz L zRENyGRBAF wF *A V, *0/ 1/,
�CCEBaRVwGN IwUHN BO GQN

RAGNPEwU HFRAP iRVCFBA=F EHUN
F0 <
04^/46/01330123/"

jgN AHVNERywU wCCEBKRVwGRBA CEBzHyNz xL wAL AHVNERywU VNGgBz RF HFNUNFF wAz
ywA xN DHRGN VRFUNwzRAP RO JN zB ABG gwIN FBVN NFGRVwGN BO GgN NEEBE RA GgRF wCCEBK]
RVwGRBA– uG VwL FNNV RVCBFFRxUN GB BxGwRA FHyg wA NFGRVwGN FRAyN JN HFHwUUL zB ABG
TABJ GgN NKwyG ENFHUG– tBJNINEfi RA GgN ywFN BO iRVCFBA=F EHUN JN ywA VwTN wA NEEBE
NFGRVwGN NwFRUL– ZBHxUN GgN AHVxNE BO FHxzRIRFRBAF RA Nwyg zRENyGRBAfi wAz yBVCHGN
GgN wCCEBKRVwGRBA BO GgN RAGNPEwU wPwRA– jgN zROONENAyN RA GgN GJB AHVNERywU ywUyH]
UwGRBAF RF wA NFGRVwGN BO GgN NEEBE VwzN RA GgN +EFG ywUyHUwGRBA– jgRF NFGRVwGN JBETF
ENVwETwxUL JNUUfi NINA OBE OHAyGRBAF JgNEN GgN zNERIwGRINF gwIN FRAPHUwERGRNFfi N–P–fi
O .K/ p

C
K – tBJNINEfi RG RF ABG GB xN GEHFGNz JgNA O RGFNUO gwF FRAPHUwERGRNF–

uA GgN CENyNzRAP NKwVCUNfi JN wCCUL iRVCFBA=F EHUN wPwRA JRGg A p 1/ wAz
V p 3/– jgN ENFHUG RF

’’ F1 < FRVC1>O\ yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF RA

a wAz L zRENyGRBAF wF *A\V, *1/ 3/,
�CCEBaRVwGN IwUHN BO GQN

RAGNPEwU HFRAP iRVCFBA=F EHUN
F1 <
04^/46//"420236!6

’’ F0 ] F1
< 1^"/"!!51035415/1N]/5

tNAyNfi GgN NEEBE RA GgN +EFG ywUyHUwGRBA RF BA GgN BEzNE BO 2ð 0/"5–



065 cHUGRCUN uAGNPEwUF

c�jb�n RAGNPEwGBEF

c�jb�X gwF RGF BJA xHRUG]RA RAGNPEwGRBA EBHGRANF– jgN BAN]zRVNAFRBAwU EBHGRANF
wEN DHwz wAz DHwz!– jgNL HFN VNGgBzF FRVRUwE GB iRVCFBA=F EHUN xHG wCCUL GgNV
RA w VBEN FBCgRFGRywGNz VwAANE ywUUNz wzwCGRIN DHwzEwGHEN– rEBV qD– “8–2? OBE GgN
NEEBE RA iRVCFBA=F EHUNfi JN FNN GgwG w AwRINfi FGEwRPgGOBEJwEz JwL GB ENzHyN GgN NEEBE
RF GB EN+AN GgN VNFg HAROBEVUL BINE GgN RAGNEIwU *ww xfl xL yHGGRAP Q RA gwUOfi R–N–fi xL
zBHxURAP A– tBJNINEfi DHwz wAz DHwz! wEN VBEN NO+yRNAGfi RA GgwG GgNL EN+AN GgN
VNFg BAUL JgNEN GgN OHAyGRBA RF ygwAPRAP VBEN EwCRzUL– jgN ywUUF OBE DHwz wAz
DHwz! wEN DHwz>O\w\x? wAz DHwz!>O\w\x? JgNA O RF PRINA wF wA RAURAN OHAyGRBA
wAz HFN FRAPUN DHBGNF JgNA O RF PRINA RA wA V+UN– jgN RAGNEIwU BO RAGNPEwGRBA
RF *ww xfl– jgNFN RAGNPEwGBEF NFGRVwGN GgN NEEBE RA GgNRE ENFHUGF wAzfi HAUNFF FCNyR+Nz
BGgNEJRFNfi yBAGRAHN GB EN+AN GgN VNFg wzwCGRINUL HAGRU GgN ENUwGRIN NEEBE RF UNFF GgwA
0/"2– � zROONENAG GBUNEwAyN OBE GgN ENUwGRIN NEEBE VwL xN FCNyR+Nz xL wzzRAP w OBHEGg
wEPHVNAG GB GgN ywUUfi DHwz>O\w\x\GBU?fi JgNEN GBU RF GgN zNFRENz GBUNEwAyN– rBE
NKwVCUNfi JN yBHUz GwTN GBU < 0/->]3?–
uG RF CBFFRxUN GB RGNEwGN GgNFN EBHGRANF GB NIwUHwGN zBHxUN RAGNPEwUFfi xHG GgNEN wEN

FBVN zNURywGN CBRAGF ENUwGNz GB CwFFRAP GgN IwERwxUNF BO RAGNPEwGRBA GB GgN OHAyGRBAF
RAIBUINz– fEBxwxUL OBE GgRF ENwFBAfi GgNEN RF w xHRUG]RA zBHxUN RAGNPEwGBEfi zxUDHwz–
jgN ywUU OBE zxUDHwz RF

zxUDHwz>O\w\x\y\z?

tNEN RG RF wFFHVNz GgwG GgN ’RAANE$ RAGNPEwGRBA RF zBAN RA K fi w � K � xfi wAz GgwG GgN
FNyBAzfi ’BHGNE$ RAGNPEwGRBA RF zBAN RA Lfi y � L � z OBE O .Kw L/– uO RG RF zNFRENz GB
zB GgN RAGNPEwGRBA RA L +EFGfi GgN ywUU JRUU xN

zxUDHwz>P\y\z\w\x?

JgNEN P.Lw K/ p O .Kw L/– dBGN GgN ENINEFwU BO Kw L–
mN gwIN RAGEBzHyNz BHE BJA zBHxUN RAGNPEwGBE FRVC1 OBE GJB ENwFBAF– rREFGfi

iRVCFBA=F EHUN RF NwFL GB HAzNEFGwAz RA FNINEwU IwERwxUNF– iNyBAzfi zxUDHwz wCCNwEF
GB +Az CBFFRxUN FRAPHUwERGRNF RA GgN RAGNPEwAz JgNA GgNEN wEN ABANfi wAz FBVNGRVNF
NKRGF xNOBEN wygRNIRAP GgN zNFRENz NEEBE GBUNEwAyN–

qawVCUN 8-3

mN FgwUU RAGNPEwGN GgN OHAyGRBA O .Kw L/ p .3<// NKC."K1 " L1/ BINE GgN ENyGwAPUN
h p N/ � K � !4w / � L � 0f– jgN ENFHUG ywA xN NKCENFFNz RA GNEVF BO GgN NEEBE
OHAyGRBA9

NEO.K/ p 1
C
/

p K

/

N"F1zF!



8–1 dBAENyGwAPHUwE ENPRBAF BO RAGNPEwGRBA 066

mN gwIN
p p

h

O .Kw L/z �.Kw L/
3

/

p !4

/

N"K1 zK

p 0

/

N"L1 zL p NEO.!4/NEO.0/!

jgN OBUUBJRAP FyERCG NFGRVwGNF GgN RAGNPEwUfi +EFG HFRAP zxUDHwz wAz GgNA HFRAP
FRVC1– rRAwUULfi w VBEN wyyHEwGN NFGRVwGN BO GgN RAGNPEwU RF BxGwRANz xL HFRAP GgN
c�jb�X EBHGRAN OBE NIwUHwGRAP GgN NEEBE OHAyGRBAfi NEO9

’’ O < RAURAN>=NaC>]a^-1 ]L^-1?)>3_CR?=\ =a=\ =L=?
’’ zxUDHwz>O\/\^4\ /\0?
wAF <
/^32!5160311!/04

’’ yBEANEF < */ /^4 / 0,
’’ FRVC1>O\yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *A V, *0/ 1/,
wAF <
/^32!514!0!5254/

’’ NEO>^4?)NEO>0?
wAF <
/^32!51454"6521!

8-1 dBAENyGwAPHUwE ENPRBAF BO RAGNPEwGRBA

jgN zBHxUN RAGNPEwU BINE w ENyGwAPUN JwF zN+ANz wF GgN URVRG BO GgN hRNVwAA FHVF
“8–0?fi JgNA GgRF URVRG NKRFGF– tBJ ywA GgRF yBAyNCG xN wzwCGNz GB w FNG s GgwG RF ABG
w ENyGwAPUN(
bNG O .Kw L/ xN w OHAyGRBA GgwG JN JRFg GB RAGNPEwGN BINE GgN FNG s– mN zN+AN GgN

ENFGERyGRBA BO O GB s wF

gO .Kw L/ p
²

O .Kw L/ OBE .Kw L/ 1 s
/ OBE .Kw L/ <1 s !

dBJ UNG h xN w ENyGwAPUN GgwG yBAGwRAF s– rBE NKwVCUNfi RA rRPHEN 8–1fi GgN ENyGwAPUN

h p N"0!4 � K � 0!4w "0 � L � !4f– YBVCHGN GgN hRNVwAA FHVF BO gO BINE h– uO
GgN xBHAzwEL BO s RF CRNyNJRFN FVBBGg wAz O RF yBAGRAHBHF BA sfi RG ywA xN FgBJA
GgwG GgNFN hRNVwAA FHVF yBAINEPNfi wAz JN zN+AN GgN zBHxUN RAGNPEwU

h h

s
O zK zL

wF GgN URVRG BO GgNFN FHVF– iNN rRPHEN 8–1–
XNywHFN BO GgN zRFyBAGRAHRGL BO GgN OHAyGRBA wG GgN xBHAzwEL BO sfi GgN zRENyG

hRNVwAA FHV wCCEBwyg JRUU ENDHREN w INEL +AN VNFg BA GgN xBHAzwEL GB PNG wA
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a
L

rRPHEN 8-1 sEwCg BO O .Kw L/ p yBF.K/ NKC."L1/ ENFGERyGNz GB GgN NUURCFN s p NK1 � 1L � 3L1 � 0f–
s RF yBAGwRANz RA GgN ENyGwAPUN h p NQKQ � 0!4w "0 � L � !4f–

wyyHEwGN ENFHUG– �A wzwCGRIN GJB]zRVNAFRBAwU VNGgBz JBHUz xN ANNzNz GgwG JBHUz
HFN w +AN VNFg BA GgN xBHAzwEL wAz w yBwEFNE VNFg RA GgN RAGNERBE BO s– jgRF ywA
xN zRO+yHUG GB RVCUNVNAG–
uA FBVN ywFNFfi GgN PNBVNGEL BO w ABAENyGwAPHUwE ENPRBA s wUUBJF

h h

s
O z � GB

xN yBVCHGNz wF wA RGNEwGNz RAGNPEwU– rBE RAFGwAyNfi RO s RF INEGRywUUL FRVCUNfi s p
N.Kw L/ 9 y.K/ � L � z.K/w w � K � xffi JN ywA JERGN

p p

s

O z � p
p x

w

p z.K/

y.K/

O .Kw L/ zL zK !

mN VwL xN wxUN GB HFN GgN FLVxBURy RAGNPEwGBEF GB ywUyHUwGN FHyg wA RAGNPEwU–

qawVCUN 8-4

jgN FNG s RA rRPHEN 8–2 RF zNFyERxNz wF

s p N.Kw L/ 9 K.2" K/ � L � FRA.K/w / � K � 1!3f!

bNG O .Kw L/ p KL– mN ywA yBVCHGN
h h

s
O .Kw L/ z � wF OBUUBJF9

’’ FLVF a L
’’ O < a)L
’’ r < RAG>O\L\a)>a]2?\ FRA>a??

r <
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/ /,4 0 0,4 1 1,4
=1,4

=1

=0,4

=0

=/,4

/

/,4

0

a

L

rRPHEN 8-2 lNEGRywUUL FRVCUN ENPRBA–

0_1)FRA>a?-1)a]0_1)a-4[2)a-3]"_1)a-2

’’ RAG>r\/\1^3?
wAF <
]2_4)yBF>01_4?)FRA>01_4?]631!5_04514[0_!)FRA>01_4?-1
’’ zBHxUN>wAF?
wAF <
]3^2!"3

uA VwAL ywFNF zBHxUN RAGNPEwUF ywAABG xN zBAN FLVxBURywUULfi wAz JN VHFG HFN
AHVNERywU VNGgBzF– jgN RGNEwGNz OBEV BO GgN RAGNPEwU BINE w ABAENyGwAPHUwE ENPRBA
RF BOGNA ABG GgN xNFG JwL GB VwTN w AHVNERywU NFGRVwGN BO GgN RAGNPEwU– � xNGGNE
JwL RF GB VwTN w ygwAPN BO yBBEzRAwGNF FB GgwG GgN FNG xNyBVNF w ENyGwAPUN– jgNA
JN ywA wCCUL GgN AHVNERywU VNGgBzF zNINUBCNz OBE ENyGwAPUNF– mN VHFG CBFGCBAN
GgRF GENwGVNAG HAGRU JN zNGNEVRAN gBJ GgN wENw BO w FNG RF wOONyGNz xL w ygwAPN BO
IwERwxUN–

8-2 ogwAPN BO IwERwxUN RA zBHxUN RAGNPEwUF

�O’AN GEwAFOBEVwGRBAF BO GgN CUwAN

� CwRE BO OHAyGRBAF K p O .Hw �/ wAz L p P.Hw �/ GwTNF w CBRAG JRGg yBBEzRAwGNF
.Hw �/ wAz VwCF RG RAGB GgN CBRAG JRGg yBBEzRAwGNF .Kw L/ p . O .Hw �/w P.Hw �//– mN
ywA GgRAT BO GgRF BCNEwGRBA wF w VwCCRAP BO BAN yBCL BO GgN CUwANfi JRGg yBBEzRAwGNF



0!/ cHUGRCUN uAGNPEwUF

Hw �fi RAGB BE BAGB wABGgNE yBCL BO GgN CUwANfi JRGg yBBEzRAwGNF Kw L– jgN VwCCRAP
.Kw L/ p j .Hw �/ p . O .Hw �/w P.Hw �// RF ywUUNz w GEwAFOBEVwGRBA– rBE NKwVCUNfi
j .Hw �/ p .H�w H � �/–
�A RVCBEGwAG yUwFF BO GgNFN GEwAFOBEVwGRBAF wEN GgN wO’AN GEwAFOBEVwGRBAF– jgNL

gwIN GgN OBEV
K p O .Hw �/ p �H � X� �v0 “8–5?

L p P.Hw �/ p YH � Z� �v1!
mN JERGN GgN GEwAFOBEVwGRBA VBEN yBVCwyGUL wF

.Kw L/ p j .Hw �/

wAz ABGN GgwG j ./w // p v p .v0w v1/– mgNA .v0w v1/ p ./w //fi j GwTNF ./w // RAGB
./w // wAz RF FwRz GB xN w kRANwE GEwAFOBEVwGRBA–
uG RF ABG gwEz GB FgBJ GgwG wA wO+AN GEwAFOBEVwGRBA GwTNF w CwEwUUNUBPEwV RAGB w

CwEwUUNUBPEwV– rHEGgNEVBENfi GgNEN RF w FRVCUN OBEVHUw GgwG zNFyERxNF gBJ GgN wENw
RF ygwAPNz– uO g RF w CwEwUUNUBPEwV RA Hw � FCwyN wAz f RF GgN RVwPN BO g HAzNE
GgN wO+AN GEwAFOBEVwGRBA j fi GgNA

wENw.f/ p Q�Z " XYQ wENw.g/! “8–6?

mN FgwUU FNN UwGNE GgwG GgRF EHUN OBE GgN ygwAPN BO wENw BO w CwEwUUNUBPEwV HAzNE wA
wO+AN GEwAFOBEVwGRBA JBETF OBE wUU FNGF gwIRAP wENw–

sNANEwU GEwAFOBEVwGRBAF BO GgN CUwAN

dBJ JN wFT gBJ w VBEN PNANEwU GEwAFOBEVwGRBA ygwAPNF wENw– mN yBAyNAGEwGN BA
GgN ywFN BO w ENyGwAPUN h p Nw � K � xw y � L � zf– jgN GEwAFOBEVwGRBA
j .Hw �/ p . O .Hw �/w P.Hw �// JRUU VwC h RAGB w FNG s JRGg CBFFRxUL yHEIRURANwE
xBHAzwERNF–
uA rRPHEN 8–3 GgN FDHwEN h p *0w 1flð */w 0fl RF VwCCNz xL

j .Hw �/ p .H1 " �1w 1H�/

RAGB GgN yHEIRURANwE +PHEN BA GgN ERPgG–
mN ywA wCCEBKRVwGN GgN RVwPN FNG s xL w CwEwUUNUBPEwV f GgwG RF GgN RVwPN BO

h HAzNE wA wO+AN GEwAFOBEVwGRBA gj – jgN wO+AN GEwAFOBEVwGRBA gj GgwG wCCEBKRVwGNF
j RF BxGwRANz xL HFRAP GgN GwAPNAG CUwAN wCCEBKRVwGRBAF OBE O wAz P wG w CBRAG
.H/w �// 1 h9

O .Hw �/ ³ O .H/w �//� OH.H/w �//.H " H//� O�.H/w �//.� " �// “8–!?

P.Hw �/ ³ P.H/w �//� PH.H/w �//.H " H//� P�.H/w �//.� " �//! “8–8?
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L

rRPHEN 8-3 iDHwEN h p *0w 1flð */w 0fl BA GgN UNOGfi GEwAFOBEVNz xL j .Hw �/ p .H1 " �1w 1H�/– uVwPN

FNG s RF BA GgN ERPgG–

hNywUU OEBV YgwCGNE 6 GgwG GgN vwyBxRwA VwGERK BO w CwRE BO OHAyGRBAF O .Hw �/ wAz
P.Hw �/ RF

v .Hw �/ p
�

OH.Hw �/ O�.Hw �/

PH.Hw �/ P�.Hw �/

3

!

�CCEBKRVwGRBAF “8–!? wAz “8–8? ywA xN JERGGNA

j .Hw �/ p . O .Hw �/w P.Hw �// ³ j .H/w �//� v .H/w �//

�

H " H/
� " �/

3

!

uA GgN ERPgG]gwAz FRzN GgN VwGERK CEBzHyGfi

v .H/w �//

�

H " H/
� " �/

3

p
�

OH.H/w �//.H " H//� O�.H/w �//.� " �//

PH.H/w �//.H " H//� P�.H/w �//.� " �//

3

!
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jgN wCCEBKRVwGRAP wO+AN GEwAFOBEVwGRBAfi JRGg � p OH.H/w �//w X p O�.H/w �//fi
Y p PH.H/w �//w Z p P�.H/w �//fi RF GgNENOBEN

gj .Hw �/ p j .H/w �//� v .H/w �//

�

H " H/
� " �/

3

! “8–0/?

jgN CBRAG .H/w �// VwL xN GwTNA wALJgNEN RA GgN ENyGwAPUN h– mN FgwUU VwTN GgN
ygBRyN BO GgN VRzCBRAG .H/w �// p ..w � x/<1w .y� z/<1/– jgN VHUGRCURywGRBA OwyGBE
BO GgN wENw BO GgN wO+AN wCCEBKRVwGRBA RF

Q�Z " XYQ p Q zNG v ..w � x/<1w .y � z/<1/Q!

mN FgwUU wxxENIRwGN GgRF zNGNEVRAwAG NKCENFFRBA xL JERGRAP FRVCUL Qv .Hw �/Q OBE
Q zNG v .Hw �/Q–
jgHF HFRAP qD– “8–6?fi GgN wENw BO GgN CwEwUUNUBPEwV f fi JgRyg RF GgN RVwPN BO GgN

ENyGwAPUN h HAzNE gj fi RF

wENw.f/ p Qv ..w � x/<1w .y � z/<1/Q.x " w/.z " y/!

jB PNG w xNGGNE wCCEBKRVwGRBA BO GgN wENw BO sfi JN FHxzRIRzN GgN ENyGwAPUN h

RAGB FHxENyGwAPUNF hRw S wAz VwTN wA wO+AN wCCEBKRVwGRBA gjRw S BA Nwyg hRw S – jgNFN
wO+AN wCCEBKRVwGRBAF CEBzHyN CwEwUUNUBPEwVF fRw S p gjRw S.hRw S/– �F GgN AHVxNE BO
FHxENyGwAPUNF RAyENwFNFfi GgN HARBA BO GgN CwEwUUNUBPEwVF fRw S CEBIRzNF w xNGGNE wAz
xNGGNE wCCEBKRVwGRBA GB GgN RVwPN FNG s– jgN FHV BO GgN wENwF BO GgN fRw S RF wUFB
wA wCCEBKRVwGRBA GB GgN wENw BO s– uA OwyG JN gwIN

p p

s

z�.Kw L/ p �.s/ ³
A

Rw S

�.fRw S /

p
A

Rw S

Qv .HR w �S /Q�.hRw S /

JgNEN JN gwIN ygBFNA .HR w �S / GB xN GgN VRzCBRAGF BO GgN FHxENyGwAPUNF hRw S – uA GgN
URVRGfi wF GgN zRwVNGNE BO GgN ENyGwAPUNF hRw S GNAzF GB MNEBfi JN BxGwRA

wENw.s/ p
p p

s

z�.Kw L/ p
p p

h

Qv .Hw �/Q z �.Hw �/! “8–00?
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V’UN GEO

jgN V+UN GEO^V zRFCUwLF GgRF wCCEBKRVwGRBA CEByNFF– uG GEwAFOBEVF w ENyGwAPUN RAGB
w yHEIRURANwE FNG s wAz VwTNF wA wCCEBKRVwGRBA GB GgN wENw BO s xL wzzRAP GgN wENwF
BO GgN wCCEBKRVwGRAP CwEwUUNUBPEwVF– jgN HFNE VHFG CEBIRzN OHAyGRBAF O .Hw �/ wAz
P.Hw �/ RA V+UNF BE wF RAURAN OHAyGRBAF– jgNFN OHAyGRBAF zN+AN GgN GEwAFOBEVwGRBA– �
ENyGwAPUN h RF zN+ANz xL GgN HFHwU INyGBE yBEANEF– jgN ywUU RF GEO>O\P\yBEANEF?
JgNA O wAz P wEN PRINA wF RAURAN OHAyGRBAF wAz GEO>=O=\ =P=\ yBEANEF? JgNA
O wAz P wEN PRINA RA V+UNF– jgN HFNE VHFG GgNA NAGNE GgN AHVxNE BO FHxzRIRFRBAF
RA Nwyg zRENyGRBA– jgN ENyGwAPUN h RF zRFCUwLNz BA GgN UNOG BO GgN +PHENfi wAz GgN
yHEIRURANwE FNG s RF zRFCUwLNz BA GgN ERPgG JRGg GgN RVwPNF BO GgN FHxENyGwAPUNF– jB
FNN GgN wCCEBKRVwGRAP CwEwUUNUBPEwVF FHCNERVCBFNz BA sfi GgN HFNE GgNA gRGF ENGHEA–
jgN FHV BO GgN wENwF BO GgN ENyGwAPUNF RF zRFCUwLNz BA GgN FyENNA–

qawVCUN 8-5

mN HFN GgN FwVN GEwAFOBEVwGRBA HFNz GB VwTN rRPHEN 8–3fi

j .Hw �/ p . O .Hw �/w P.Hw �// p .H1 " �1w 1H�/w

wAz GgN ENyGwAPUN h p *0w 1flð */w 0fl–

’’ O < RAURAN>=H^-1 ] I^-1=\ =H=\ =I=?
’’ P < RAURAN>=1)H^)I=\ =H=\ =I=?
’’ yBEANEF < *0 1 / 0,
’’ GEO>O\P\yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *V A, *3 3,

>QRG ENGHEA?
� <

0/^514

jgN ENFHUG RF FgBJA RA rRPHEN 8–4–
rBEVHUw “8–00? NKGNAzF GB GgN RAGNPEwU BO w OHAyGRBA Q.Kw L/ BINE GgN FNG s– jgN

PNANEwU OBEVHUw xNyBVNF

p p

s

Q.Kw L/ z �.Kw L/ p
p p

h

gQ.Hw �/Qv .Hw �/Q z �.Hw �/! “8–01?

tNEN GgN OHAyGRBA gQ.Hw �/ p Q. O .Hw �/w P.Hw �// RF GgN yBVCBFRGRBA BO GgN GEwAFOBE]

VwGRBA j wAz GgN OHAyGRBA Q– mN ywUU gQ GgN CHkkxwyT BO Q GB GgN ENyGwAPUN h–
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L
rRPHEN 8-4 �CCEBKRVwGRAP CwEwUUNUBPEwVF CEBzHyNz xL wO+AN GEwAFOBEVwGRBAF BA Nwyg FHxENyGwAPUNfi

V p A p 3–

YgwAPN]BO]IwERwxUN OBEVHUw “8–01? RF IwURz RA GgN VBEN PNANEwU FRGHwGRBA JgNA s

RF GgN RVwPN HAzNE w GEwAFOBEVwGRBA j BO wABGgNE yHEIRURANwE FNG gs– uA GgRF ywFN JN
JBHUz FwL GgwG gs RF GgN CHkkxwyT BO s HAzNE GgN GEwAFOBEVwGRBA j –
� PENwG wzIwAGwPN BO +AzRAP w CHUUxwyT BO s GgwG RF w ENyGwAPUN h RF GgwG JN ywA

wCCUL GgN AHVNERywU VNwAF BO NFGRVwGRAP RAGNPEwUF BINE ENyGwAPUNF GB GgN RAGNPEwU BO
gQ BINE h–

lNEGRywUUL FRVCUN wAz gBERMBAGwUUL FRVCUN ENPRBAF s

mN ENGHEA GB GgN DHNFGRBA BO AHVNERywU NFGRVwGRBA BO RAGNPEwUF BINE INEGRywUUL BE
gBERMBAGwUUL FRVCUN ENPRBAF– hNywUU GgwG RO s RF w INEGRywUUL FRVCUN ENPRBAfi JN ywA
zNFyERxN s wF

s p N.Kw L/ 9 y.K/ � L � z.K/w w � K � xf!

bNG h xN GgN ENyGwAPUN h p N.Hw �/ 9 w � H � xw / � � � 0f– jgN FRVCUN
GEwAFOBEVwGRBA

j .Hw �/ p . O .Hw �/w P.Hw �// p .Hw .0" �/y.H/� �z.H//

VwCF GgN ENyGwAPUN h BAGB GgN FNG s– dBGRyN GgwG GgN UBJNE NzPN BO hfi JgNEN � p /fi
RF VwCCNz BAGB GgN yHEIN L p y.K/ wAz GgwG GgN HCCNE NzPNfi � p 0fi RF VwCCNz BAGB



8–2 YgwAPN BO IwERwxUN RA zBHxUN RAGNPEwUF 0!4

GgN yHEIN L p z.K/– jgN vwyBxRwA VwGERK BO GgRF GEwAFOBEVwGRBA RF

v .Hw �/ p
�

0 /
.0" �/y0.H/� �z 0.H/ z.H/" y.H/

3

wAz GgN vwyBxRwA zNGNEVRAwAG RF

Qv .Hw �/Q p Qz.H/" y.H/Q!

tNAyN GgN RAGNPEwU BINE s xNyBVNF

p p

s

Q.Kw L/ z � .Kw L/ p
p p

h

gQ.Hw �/Qz.H/" y.H/Qz� zH

JgNEN gQ.Hw �/ p Q.Hw .0" �/y.H/� �z.H//–

qawVCUN 8-6

bNG Q.Kw L/ p yBF1.K/ NKC."KL/fi wAz UNG

s p N.Kw L/ 9 K.K " 2/ � L � FRA.K/w / � K � /<1f!

jgNA

p p

s

Q.Kw L/ z �.Kw L/ p
p /<1

/

p 0

/

gQ.Hw �/Q FRA H " H.H " 2/Qz� zH

JgNEN

gQ.Hw �/ p Q.Hw .0" �/y.H/� �z.H//
p yBF1.H/N"H..0"�/H.H"2/�� FRA.H//

mN NFGRVwGN GgRF RAGNPEwU JRGg GgN V+UN FRVC1^V– rREFG JN JERGN wA V+UN OBE GgN

RAGNPEwAz D.Hw �/ Ž gQ.Hw �/.z.H/" y.H//9

OHAyGRBA M < D>H\I?
a < HW
L < >0]I?^)H^)>H]2? [ I^)FRA>H?W
M < yBF>a?^-1 ^)NaC>]a^)L?^)wxF>FRA>H? ] H^)>H]2??W

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^

’’ OBEVwG UBAP



0!5 cHUGRCUN uAGNPEwUF

’’ yBEANEF < */ CR_1 / 0,
’’ FRVC1>=D=\yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *A V, *2/ 1/,

�CCEBaRVwGN IwUHN BO GQN RAGNPEwU
HFRAP iRVCFBA=F EHUN

wAF <
1^/211/23!!42642

jB PNG wA NFGRVwGN BO GgN NEEBE RA GgRF ENFHUGfi JN EHA iRVCFBA=F EHUN wPwRAfi GgRF GRVN
zBHxURAP GgN AHVxNE BO FHxzRIRFRBAF RA Nwyg zRENyGRBA9

’’ FRVC1>=D=\ yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *A V, *5/ 3/,

�CCEBaRVwGN IwUHN BO GQN RAGNPEwU
HFRAP iRVCFBA=F EHUN

wAF <
1^/210"104!62"6!

jgN zROONENAyN RA GgN ENFHUGF RF wxBHG 0/"4fi JgRyg VNwAF GgwG GgN wxFBUHGN IwUHN BO
GgN NEEBE RA GgN +EFG ENFHUG RF BA GgN BEzNE BO 0/"4–
� FRVRUwE ygwAPN BO IwERwxUNF GB w ENyGwAPUN ywA xN VwzN OBE ENPRBAF GgwG wEN

gBERMBAGwUUL FRVCUN–

fBUwE yBBEzRAwGNF

�A RVCBEGwAG FCNyRwU ywFN BO GgN ygwAPN]BO]IwERwxUN OBEVHUw RF GgwG BO CBUwE yBBEzR]
AwGNF– mN FHCCBFN GgwG w FNG s RA GgN KL CUwAN RF GgN RVwPN HAzNE GgN GEwAFOBEVwGRBA

K p E yBF �w L p E FRA �

BO FBVN ENyGwAPUN h RA GgN Ew � CUwAN– jgN vwyBxRwA VwGERK BO GgRF GEwAFOBEVwGRBA RF

v .Ew �/ p
�

KE K�
LE L�

3

p
�

yBF � "E FRA �
FRA � E yBF �

3

wAz
Q zNG v .Ew �/Q p E..yBF �/1 � .FRA �/1/ p E!

jgHF OBE w FNG sfi JgRyg RA CBUwE yBBEzRAwGNF RF zNFyERxNz xL w � E � x wAz
y � � � zfi JN gwIN

p p

s

Q.Kw L/ z �.Kw L/ p
p z

y

p x

w

Q.E yBF �w E FRA �/ E zE z�!



8–2 YgwAPN BO IwERwxUN RA zBHxUN RAGNPEwUF 0!6

cBEN PNANEwUULfi RO s RF zNFyERxNz RA CBUwE yBBEzRAwGNF wF

gs p N.Ew �/ 9 w.�/ � E � x.�/w y � � � zfw
GgNA

p p

s

Q.Kw L/ z �.Kw L/ p
p p

gs
Q.E yBF �w E FRA �/ E zE z�!

jgRF RAGNPEwU VwL RA GHEA xN CHUUNz xwyT GB GgN ENyGwAPUN h p Ny � H � zw / � � �
0f JRGg GgN ygwAPN BO IwERwxUN

E p E.Hw �/ p .0" �/w.H/� �x.H/w � p H!

jgRF LRNUzF
p p

s

Q.Kw L/ z �.Kw L/ p
p p

h

gQ.Hw �/E.Hw �/Qx.H/" w.H/Q z �.Hw �/

JgNEN
gQ.Hw �/ p Q.E.Hw �/ yBF Hw E.Hw �/ FRA H/!

qawVCUN 8-!

jgN FNG s xBHAzNz xL w ywEzRBz yHEIN RF

s p N.Ew �/ 9 / � E � 0� FRA �w / � � � 1/f!
bNG Q.Kw L/ p NKC."K1 � L/– rREFG JN CHG RA CBUwE yBBEzRAwGNF– mN gwIN

p p

s

Q.Kw L/ z �.Kw L/ p
p 1/

/

p 0�FRA �

/

Q.E yBF �w E FRA �/ E zE z�!

jgNA JN VwTN w FNyBAz ygwAPN BO IwERwxUNfi

E p E.Hw �/ p �.0� FRA H/w � p H!

JgNEN / � H � 1/ fi wAz / � � � 0– rRAwUULfi JN gwIN
p p

s

Q.Kw L/ z �.Kw L/ p
p 0

/

p 1/

/

gQ.Hw �/E.Hw �/.0� FRA H/ zH z�!

jgN zBHxUN CHUUxwyT gQ.Hw �/ RF zN+ANz xL GgN yBVCBFRGRBAF
gQ p NKC."K1 � L/ p NKC.".E.Hw �/ yBF H/1 � E.Hw �/ FRA H/!

mN NFGRVwGN GgRF RAGNPEwU HFRAP GgN V+UN FRVC1– bNG

D.Hw �/ p gQ.Hw �/E.Hw �/.0� FRA H/!



0!! cHUGRCUN uAGNPEwUF

OHAyGRBA M < D>H\I?
E < I^)>0 [ FRA>H??W
a < E^)yBF>H?W L < E^)FRA>H?W
M < NaC>]a^-1 [ L?^)E^)>0 [ FRA>H??W

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^

’’ yBEANEF < */ 1)CR / 0,
’’ FRVC1>=D=\ yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *A V, *01/ 1/,
wAF <
"^06!4""0613452"

’’ FRVC1>=D=\ yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *A V, *13/ 3/,
wAF <
"^06!46466235521

mgNA V wAz A wEN zBHxUNzfi GgN ENFHUGF zROONE xL 1!2ð 0/"4–

8-3 jERCUN RAGNPEwUF

jgN RAGNPEwU
h h h

h
O zl fi JgNEN ABJ h RF w ENyGwAPHUwE FBURz RA Kw Lw M FCwyNfi RF

zN+ANz RA GgN FwVN JwL wF GgN URVRG BO hRNVwAA FHVF– jgNFN GERCUN RAGNPEwUF ywA
xN ENCENFNAGNz wF RGNEwGNz RAGNPEwUF– iHCCBFN GgN FBURz h p N.Kw Lw M/ 9 w0 � K �
w1w x0 � L � x1w y0 � M � y1f– jgNA

p p p

h

O .Kw Lw M/ zl p
p w1

w0

p x1

x0

p y1

y0

O .Kw Lw M/ zM zL zK

p
p x1

x0

p w1

w0

p y1

y0

O .Kw Lw M/ zM zK zL

p
p y1

y0

p x1

x0

p w1

w0

O .Kw Lw M/ zK zL zM

�UGBPNGgNE GgNEN wEN FRK zROONENAG BEzNEF RA JgRyg JN VwL zB GgN GERCUN RAGNPEwU–
eAyN JERGGNA wF wA RGNEwGNz RAGNPEwUfi JN VwL wCCUL GgN FLVxBURy RAGNPEwGBE RAG
GgENN GRVNF wAz gBCN GgwG GgN RAGNPEwU ywA xN zBAN GgRF JwL– uO ABGfi JN ywA HFN w
GgENN]zRVNAFRBAwU INEFRBA BO iRVCFBA=F EHUNfi JgRyg RF yBAFGEHyGNz RA GgN FwVN JwL
wF GgN GJB]zRVNAFRBAwU EHUN– uG RF RVCUNVNAGNz RA GgN V+UN FRVC2–



8–3 jERCUN RAGNPEwUF 0!8

V’UN FRVC2-V

jgN ywUU RF FRVC2>O\yBEANEF?fi JgNEN O RF PRINA RA wA V+UN BE wF wA RAURAN OHAyGRBA–
tNENfi yBEANEF RF w FRK]INyGBE BO GgN yBEANE yBBEzRAwGNF BO GgN ENyGwAPHUwE FBURz– �OGNE
GgN ywUUfi GgN HFNE RF wFTNz GB FCNyROL GgN AHVxNE BE FHxzRIRFRBAF RA Nwyg zRENyGRBA
wF w GgENN]INyGBE *A V C,–

qawVCUN 8-8

bNG GgN FBURz xN GgN HARG yHxNfi JRGg yBEANE wG GgN BERPRAfi h p N/ � Kw Lw M � 0ffi wAz
UNG O .Kw Lw M/ p .L� M/ FRA./.K 1� L1//– rREFG JN zB GgN RAGNPEwU HFRAP GgN FLVxBURy
RAGNPEwGBE GgENN GRVNF– mN GgNA zB GgN RAGNPEwU HFRAP GgN V+UN FRVC2–

’’ FLVF a L M
’’ OO < >L[M?)FRA>CR)>a-1 [L-1??
’’ RAG>RAG>RAG>OO\ a\/\0?\ L\/\0?\/\0?
wAF <
0_1)rENFANUY>1->0_1??)>rENFANUi>1->0_1??)CR[1->0_1??_CR
’’ zBHxUN>wAF?
wAF <
/^2/6!3"2!36/!!3

’’ O <
RAURAN>=>L[M?^)FRA>CR)>a^-1 [L^-1??=\ =a=\ =L=\ =M=?
’’ yBEANEF < */ 0 / 0 / 0,
’’ FRVC2>O\ yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *A V C, *1/ 1/ 1/,
wAF <
/^2/6!52031"32!0

’’ FRVC2>O\ yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *A V C, *3/ 3/ 3/,
wAF <
/^2/6!4/121//24!

jgN ENFHUG OBE GgN FLVxBURy ywUyHUwGRBA RF PRINA RA GNEVF BO GgN OBUUBJRAP rENFANU
OHAyGRBAF9

rENFANUY.K/ p
q

1

/

p

C
K

/

yBF.G1/ zG

rENFANUi.K/ p
q

1

/

p

C
K

/

FRA.G1/ zG!

jgN GgENN wAFJNEF zROONE xL wA wVBHAG BA GgN BEzNE BO 0/"5–



08/ cHUGRCUN uAGNPEwUF

uAGNPEwGRBA BINE ABAENyGwAPHUwE ENPRBAF RF wyyBVCURFgNz xL HFRAP w GEwAFOBEVwGRBA
j GB CHUU xwyT GgN ENPRBA wAz OHAyGRBA GB w ENyGwAPHUwE FNGfi wF RA GgN GJB]zRVNAFRBAwU
FNGGRAP– bNG GgN GEwAFOBEVwGRBA

.Kw Lw M/ p j .Hw �wv/ p .;.Hw �wv/wþ.Hw �wv/w  .Hw �wv//

VwC GgN FBURz ENyGwAPUN h BAGB GgN FNG s RA Kw Lw M FCwyN– jgN vwyBxRwA VwGERK BO
j RF

v .Hw �wv/ p

1

4

;H ;� ;v
þH þ� þv
H � v

2

4 !

mN UNG Qv .Hw �wv/Q FGwAz OBE GgN wxFBUHGN IwUHN BO zNG.v .Hw �wv//– jgN OBEVHUw OBE
ygwAPN BO IwERwxUN RF

p p p

s

O .Kw Lw M/ zl .Kw Lw M/

p
p p p

h

O .;.Hw �wv/wþ.Hw �wv/w  .Hw �wv//Qv .Hw �wv/Q zl .Hw �wv/–

“8–02?

iCgNERywU yBBEzRAwGNF

uAGNPEwGRBA RA ENPRBAF zNFyERxNz RA FCgNERywU yBBEzRAwGNF HFNF qD– “8–02?– tNEN GgN
ygwAPN BO IwERwxUN RF

.Kw Lw M/ p j .Ew �w�/w

JgNEN

K p E yBF � FRA�

L p E FRA � FRA�

M p E yBF�!

jgN EwzRwU zRFGwAyN RF E p
X

K1 � L1 � M1fi GgN wAPUN RA GgN KL CUwAN RF � fi wAz GgN
wAPUN OEBV GgN ABEGg CBUN RF �– jgN vwyBxRwA VwGERK OBE GgRF j RF

v .Ew �w�/ p

1

4

yBF � FRA� "E FRA � FRA� E yBF � yBF�
FRA � FRA� E yBF � FRA� E FRA � yBF�
yBF� / "E FRA�

2

4 !
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jgN zNGNEVRAwAG BO GgN vwyBxRwA VwGERK RF Qv .Ew �w�/Q p E1 FRA�fi FB qD– “8–02?
xNyBVNF
p p p

s

O .Kw Lw M/zl .Kw Lw M/ p
p p p

h

gO .Ew �w�/E1 FRA� zE z� z�w “8–03?

JgNEN GgN CHUUxwyT

gO .Ew �w�/ p O .E yBF � FRA�w E FRA � FRA�w E yBF�/!

qawVCUN 8-0.

bNG s xN GgN ENPRBA xNGJNNA GgN FCgNENF BO EwzRHF E p 1 wAz E p 3fi yNAGNENz
wG GgN BERPRA– mN FHCCBFN GgN ENPRBA RF +UUNz JRGg w VwGNERwU BO IwERwxUN zNAFRGL
..Kw Lw M/ p 0 � yBF.K/– mgwG RF GgN VwFF BO GgN ENPRBAfi wAz JgwG RF GgN wINEwPN
zNAFRGL( jgN VwFF RF PRINA xL

p p p

s

..Kw Lw M/ zl .Kw Lw M/!

jgN ENPRBA xNGJNNA GgN FCgNENF RF zNFyERxNz xL 1 � E � 3fi / � � � 1/ fi wAz
/ � � � / – kFRAP GgN ygwAPN]BO]IwERwxUN OBEVHUw “8–03?fi JN gwIN

p p p

s

..Kw Lw M/ zl .Kw Lw M/

p
p /

/

p 1/

/

p 3

1

*0� yBF.E yBF � FRA�/flE1 FRA� zE z� z�!

mN NFGRVwGN GgRF RAGNPEwU HFRAP GgN V+UN FRVC29

OHAyGRBA BHG < EEQB>E\GQNGw\CQR?
a < E^)yBF>GQNGw?^)FRA>CQR?W
BHG < >0[yBF>a??^)E^-1^)FRA>CQR?W

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^

’’ yBEANEF < *1 3 / 1)CR / CR,

’’ FRVC2>=EEQB=\ yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *A V C, *1/ 5/ 2/,
wAF <
1^25/24055"2"4"63N[/1



081 cHUGRCUN uAGNPEwUF

’’ FRVC2>=EEQB=\ yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *V A C, *3/ 01/ 5/,
wAF <
1^25/213/243"4155N[/1

jgN zROONENAyN RA GgN wAFJNEF RF BA GgN BEzNE BO 2 ð 0/"2– mN yBAyUHzN GgwG GgN
wxFBUHGN NEEBE RA GgN +EFG wAFJNE RF BA GgRF BEzNE– jgN ENkwGRIN NEEBE RF BA GgN BEzNE
BO 2ð 0/"2<1// p 0!4ð 0/"4– jgN wINEwPN zNAFRGL RF OBHAz xL zRIRzRAP GgN VwFF
xL GgN IBUHVNfi .3<2//.32 " 12/–

qaNEyRFNF

0- w? bNG h xN GgN ENyGwAPUN */w 1fl ð */w 1fl wAz O .Kw L/ p FRA.K � L/– kFN GgN
V+UN ERNVwAA JRGg V p A p 3fi V % A % !wV p A p 05fi wAz V p A p 21fi
wAz Nwyg GRVN HFN GgN BCGRBA GB FgBJ GgN PEwCg BO GgN FGNC OHAyGRBA wCCEBKRVw]
GRBA–

x? YwUyHUwGN GgN NKwyG ENFHUG xL gwAz– mgwG RF GgN zROONENAyN xNGJNNA GgN
hRNVwAA FHV JRGg V p A p 21 wAz GgN NKwyG ENFHUG(
1- w? bNG s xN GgN FNG N.Kw L/ 9 L = K1<1f\hfi JgNEN h RF GgN FDHwEN BO qKNEyRFN 0–

mN FgwUU GEL GgN zRENyG hRNVwAA FHV wCCEBwyg GB NFGRVwGN GgN RAGNPEwU

p p

s

FRA.K � L/ z �.Kw L/!

jgN ENFGERyGNz OHAyGRBA gO RF

gO .Kw L/ p
²

FRA.K � L/ OBE L = K1<1

/ OBE L < K1<1

jgN OHAyGRBA V+UN OBE gO RF

OHAyGRBA M < OGRU>a\L?
M < >L ’^4)a^-1?^) FRA>a[L?W

kFN GgN V+UN ERNVwAA BA gO JRGg V p A p 4/–
x? dBJ NIwUHwGN GgN RAGNPEwU wF wA RGNEwGNz RAGNPEwU

p p

s

FRA.K � L/ z �.Kw L/ p
p 1

/

p 1

K1<1

FRA.K � L/ zL zK
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HFRAP GgN FLVxBURy RAGNPEwGBE– jgN wAFJNE RF PRINA RA GNEVF BO GgN rENFANU OHAyGRBAF–
qIwUHwGN GgN wAFJNE RA zBHxUN CENyRFRBA– mgwG RF GgN zROONENAyN xNGJNNA GgRF wAFJNE
wAz GgN wAFJNE RA CwEG w?( jgN NIwUHwGRBA RA GNEVF BO rENFANU RAGNPEwUF RF VBEN
wyyHEwGN wAz VwL xN GwTNA wF GgN ’NKwyG wAFJNE–$

2- hNywUU GgwG GgN GEwCNMBRz EHUN RA BAN zRVNAFRBA RF �

jA. O / p
�

x " w

1A

�

* O .K0/� 1 O .K1/� \ \ \ � 1 O .KA/� O .KA�0/fl

wAz
p x

w

O .K/ zK p jA. O /� qA. O /!

bNGGRAP Q p .x " w/<Afi GgN NEEBE VwL xN NKCENFFNz wF

qA. O / p " 0

01
.x " w/Q1 O 00.¾/

OBE FBVN CBRAG ¾ 1 *ww xfl–
w? mgwG RF GgN GJB]zRVNAFRBAwU INEFRBA BO GgN GEwCNMBRz EHUN BA w ENyGwAPUN

h p *ww xflð *yw zfl( tBJ ywA GgRF EHUN xN RAGNECENGNz BA Nwyg FHxENyGwAPUN(
x? bNG jAwV xN GgN GJB]zRVNAFRBAwU GEwCNMCBRz EHUNfi JgNEN A RF GgN AHVxNE

BO FHxzRIRFRBAF RA GgN K zRENyGRBA wAz V RF GgN AHVxNE BO FHxzRIRFRBAF RA GgN L
zRENyGRBA– igBJ GgwG OBE w OHAyGRBA BO GgN OBEV O .Kw L/ p P.K/Q.L/fi

jAwV. O / p jA.P/jV.Q/!

y? rBE w OHAyGRBA BO GgN OBEV O .Kw L/ p P.K/Q.L/fi JN TABJ GgwG

p p

h

O .Kw L/ z �.Kw L/ p
p x

w

O .K/ zK

p z

y

P.L/ zL!

igBJ GgwG GgN NEEBE RA GgN GJB]zRVNAFRBAwU GEwCNMBRz VNGgBz RF

q p qA.P/jV.Q/� jA.P/qV.Q/� qA.P/qV.Q/!

tBJ FgBHUz GgN NEEBE zNyENwFN JgNA A wAz V wEN zBHxUNz(
z? mERGN w c�jb�X FyERCG GgwG RVCUNVNAGF GgN GJB]zRVNAFRBAwU GEwCNMBRz EHUN

RA GgN VwAANE BO GgN GJB]zRVNAFRBAwU iRVCFBA=F EHUN–
N? jEL BHG LBHE FyERCG BA O .Kw L/ p K�L1 BA GgN HARG FDHwEN h p */w 0flð*/w 0fl–

YwUyHUwGN GgN NKwyG IwUHN BO GgN RAGNPEwU xL gwAz– jgNA ywUyHUwGN GgN wyGHwU NEEBE OBE
IwERBHF ygBRyNF BO A wAz V– tBJ zBNF GgN NEEBE zNyENwFN JgNA A wAz V wEN zBHxUNz(
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3- bNG h xN GgN ENyGwAPUN */w 1flð *0w 3fl–
w? bNG O .Kw L/ p K yBF.K1 � L/– YwUyHUwGN GgN RAGNPEwU

h h

h
O z� xL gwAz GB

PNG GgN NKwyG IwUHN–
x? kFN GgN yBzN FRVC1 GB NFGRVwGN GgN RAGNPEwU JRGg *AwVfl p *3/w 5/fl– YwUU GgN

ENFHUG u0– jgNA NFGRVwGN RG wPwRA JRGg *AwVfl p *!/w 01/fl wAz ywUU GgN ENFHUG u1– tBJ
JNUU zBNF GgN zROONENAyN Qu0 " u1Q NFGRVwGN GgN NEEBE u0 "

h h

h
O z � (

4- bNG h xN GgN ENyGwAPUN */w 4fl ð */w 4fl wAz UNG O .Kw L/ p NKC.K � FRA L/– kFN
FRVC1 GB NFGRVwGN GgN RAGNPEwU

h h

h
O z �fi +EFG JRGg *AwVfl p *4/w 4/fl wAz GgNA

JRGg *AwVfl p *0//w 0//fl– qFGRVwGN GgN NEEBE RA GgN +EFG ENFHUG– rRAwUUL HFN zxUDHwz–
YBVCwEN GgN ENFHUGF–

5- � GgRA VNGwU CUwGN BO yBAFGwAG zNAFRGL ByyHCRNF GgN FNG s RA GgN KL CUwANfi JgNEN
s p N.Kw L/ 9 1K2 " 0 � L � 1.K " !4/1 � !4w / � K � 0f– jgN yNAGNE BO VwFF BO
GgN CUwGN gwF yBBEzRAwGNF rKw rL JgNEN

rK p
h h

s
K z �.Kw L/

h h

s
z�.Kw L/

w rL p
h h

s
L z �.Kw L/

h h

s
z�.Kw L/

!

w? sEwCg GgN CUwGN RA GgN KL CUwAN–
x? kFN GgN FLVxBURy RAGNPEwGBE GB +Az rKw rL–

6- bNG GgN GEwAFOBEVwGRBA j xN PRINA xL K p O .Hw �/ p NKC.H/ yBF � wAz L p
P.Hw �/ p NKC.H/ FRA �– bNG h xN GgN ENyGwAPUN N/ � H � 1w / � � � /f–

w? bNG s xN GgN RVwPN BO h HAzNE GgRF GEwAFOBEVwGRBA– iTNGyg GgN FNG s RA GgN
KL CUwAN– mgwG RF GgN wENw BO s(

x? dBJ HFN GgN V+UN GEO^V BA GgRF CEBxUNVfi +EFG JRGg V p A p 1fi GgNA JRGg
V p A p 3fi wAz GgNA JRGg V p A p !– YBVCwEN GgN wENw BO GgN wCCEBKRVwGRAP
FNG BO CwEwUUNUBPEwVF JRGg GgN NKwyG wAFJNE BO CwEG w?– tBJ UwEPN VHFG LBH ygBBFN
Vw A GB PNG JRGgRA !04 BO GgN NKwyG wAFJNE(

!- bNG GgN GEwAFOBEVwGRBA j xN PRINA xL K p O .Hw �/ p H��<1 wAz L p P.Hw �/ p
� NKC.H<1/– bNG h xN GgN ENyGwAPUN N/ � H � 3w "0 � � � 0f–

w? bNG s xN GgN RVwPN BO h HAzNE GgN GEwAFOBEVwGRBA j – iTNGyg GgN FNG s RA
GgN KL CUwAN– YwUyHUwGN RGF wENw NKwyGUL HFRAP GgN ygwAPN]BO]IwERwxUN OBEVHUw “8–00?–

x? dBJ HFN GgN V+UN GEO^V BA GgRF CEBxUNVfi +EFG JRGg V p A p 1fi GgNA
V p A p 3fi wAz +AwUUL V p A p !– YBVCwEN GgN wENw BO GgN wCCEBKRVwGRAP FNG BO
CwEwUUNUBPEwVF Nwyg GRVN JRGg GgN NKwyG wENw OBHAz RA CwEG w?– tBJ UwEPN VHFG LBH
ygBBFN Vw A GB PNG JRGgRA !/0 BO GgN NKwyG wAFJNE(

8- rRAz GgN IBUHVN BO GgN CBEGRBA BO GgN xwUU K1� L1� M1 � 3 GgwG URNF wxBIN GgN
FHEOwyN M p NKC.K/–
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w? iNG HC wF w zBHxUN RAGNPEwU BINE GgN FNG s p NK1 � NKC.1K/� L1 � 3f–
x? rRAz BHG JgwG GgN xBHAzwEL BO GgN FNG s UBBTF URTN xL PEwCgRAP L p P.K/ p

#
X

3" K1 " NKC.1K/ BA GgN RAGNEIwU "1 � K � 0–
y? mN ywA JERGN GgN RAGNPEwU BINE s wF wA RGNEwGNz RAGNPEwU OBE wA wCCEBCERwGN

O wF
p x

w

p P.K/

"P.K/
O .Kw L/ zL zK p 1

p x

w

p P.K/

/

O .Kw L/ zL zK !

w wAz x wEN MNEBF BO P– kFN OMNEB wAz GgN OHAyGRBA P.K/ GB +Az w wAz x–

z? cwTN GgN ygwAPN BO IwERwxUN K p Hfi L p �
X

3" H1 " NKC.1H/ GB xERAP GgN
RAGNPEwU RAGB GgN OBEV

1

p x

w

p 0

/

D.Hw �/ z� zH!

N? kFN FRVC1 +EFG JRGg V p A p 4/ wAz GgNA JRGg V p A p 0//– qFGRVwGN
GgN NEEBE RA LBHE +EFG ENFHUG–
0.- bNG s xN GgN NUURCFBRz NK1 � L1<3� M1<8 � 0f– iHCCBFN GgwG w VwGNERwU JRGg

zNAFRGL ..Kw Lw M/ p NKC."K 1 " L1 " M1/ ByyHCRNF GgRF ENPRBA–

w? sEwCg GgN xBzL xL PEwCgRAP GgN OHAyGRBAF M p #2
X

0" K1 " L1<3 BINE

GgN FNG NK1 � L1<3 � 0f–
x? rRAz GgN VwFF BO GgN xBzL– rREFG VwTN GgN ygwAPN BO IwERwxUN K p Hw L p

1�w v p 2M GB GEwAFOBEV s RAGB GgN HARG xwUU– jgNA HFN FCgNERywU yBBEzRAwGNF wAz
GgN V+UN FRVC2–

00- jgRF CEBxUNV RF w FURPgG IwERwGRBA BA w FGwAzwEz CEBxUNV RA VHUGRIwERwxUN
ywUyHUHF– tBJNINEfi RA GgRF IwERwGRBAfi GgN RAGNPEwU ywAABG xN zBAN wAwULGRywUUL–
rRAz GgN IBUHVN BO GgN ENPRBA GgwG RF GgN RAGNEFNyGRBA BO GgN FBURz yLURAzNE

N.K " 0/1 � L1 � 0<3f JRGg GgN xwUU NK1 � L1 � M1 � 3f– cwTN w ygwAPN BO
IwERwxUN gK p K " 0 GB VBIN GgN yLURAzNE GB gwIN wF RGF wKRF BO FLVVNGEL GgN M wKRF–
kFN CBUwE yBBEzRAwGNF wAz GgNA HFN FRVC1 GB NFGRVwGN GgN RAGNPEwU JRGg wA NEEBE BA
GgN BEzNE BO 0/"5–

01- YBAFRzNE w FBURz yLURAzNE t BO EwzRHF x < 1fi wURPANz wUBAP GgN K wKRFfi�

t p N.Kw Lw M/ 9 L1 � M1 � x1f– iHCCBFN GgRF yLURAzNE yBAFRFGF BO w VwGNERwU JRGg
zNAFRGL ..Kw Lw M/ p 0<.0� K 1/–

w? rRAz GgN VwFF BO GgN CwEG BO GgN yLURAzNE RA GgN RAGNEIwU QKQ � 3– jgRF ywA
xN zBAN xL gwAz NwFRUL–

x? dBJ yHG BHG w yLURAzNE BO EwzRHF w < xfi JRGg RGF wKRF BO FLVVNGEL GgN M
wKRF– bNG GgRF FNG xN zNABGNz r p t \ NK1 � L1 � w1f– sEwCg GgN GJB yLURAzNEF OBE
GgN ygBRyN BO CwEwVNGNEF w p 0w x p 1–
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y? jB +Az GgN VwFF BO r fi JN VHFG yBVCHGN GgN RAGNPEwU
h h h

r
..K/zKzLzM–

ZB GgN M RAGNPEwGRBA xL gwAzfi ENzHyRAP GgN CEBxUNV GB GgwG BO NIwUHwGRAP w zBHxUN
RAGNPEwU BINE GgN zRFT NK1 � L1 � x1f– uAGEBzHyN CBUwE yBBEzRAwGNFfi wAz GgNA HFN
FRVC1 GB NFGRVwGN GgN IwUHN BO GgRF RAGNPEwU OBE GgN ywFN w p 0w x p 1–

z? dBJfi GB VwTN GgN CEBxUNV VBEN RAGNENFGRAPfi FHCCBFN GgN FVwUUNE yLURAzNE
gwF GgN URAN M p Kw L p / wF RGF wKRF BO FLVVNGEL– jgHF r p t \ N.K" M/1�1L1 p
1w1f– mN JwAG GB yBVCHGN GgN VwFF BO r – jB ENzHyN GgRF CEBxUNV GB GgwG BO CwEG x?fi
FNG gK p K"M wAz UNwIN L wAz M HAygwAPNz– jgRF ygwAPN BO IwERwxUN VwCF GgN yLURAzNE
NL1�M1 � x1f BAGB RGFNUOfi xHG ygwAPNF GgN zNAFRGL RAGB g.. gKw Lw M/ p 0<.0�. gK�M/1/–
uG wUFB GEwAFOBEVF GgN FVwUUNE]zRwVNGNE yLURAzNE RAGB w yLURAzNE JRGg RGF wKRF BO
FLVVNGEL GgN M wKRF xHG JRGg NUURCGRywU yEBFF FNyGRBA gK 1�1L1 p 1w1– cwTN w FNyBAz
ygwAPN BO IwERwxUN GB VwC GgN FVwUUNE yLURAzNE RAGB w yLURAzNE JRGg w yREyHUwE yEBFF
FNyGRBA– qFGRVwGN GgN IwUHN BO GgN RAGNPEwU HFRAP zxUDHwz–

02- bNG w yREyHUwE gNURK xN PRINA xL�

C.G/ p .E yBF Gw E FRA Gw wG/w / � G � !/!

� GHxN BO yREyHUwE yEBFF FNyGRBA BO EwzRHF x < E OBUUBJF GgN gNURK JRGg GgN yREyHUwE
yEBFF FNyGRBAF CNECNAzRyHUwE GB GgN GwAPNAG INyGBE BO GgN gNURK– jgRAT BO w yBRUNz
GHxN–

w? cwTN GgN OBUUBJRAP ygwAPN BO IwERwxUNfi

.Hw �w G/6 .Kw Lw M/ p C.G/� Hd.G/� �n.G/w

JgNEN d.G/ p ." yBF Gw" FRA Gw // RF GgN CERAyRCwU ABEVwU wG C.G/ wAz JgNEN n.G/ p
.w FRA Gw"w yBF Gw E/<

C
E1 � w1 RF GgN xRABEVwU wG C.G/– jgRF ygwAPN BO IwERwxUN CHUUF

xwyT GgN yBRUNz GHxN GB GgN yLURAzNE NH1 � �1 � x1w / � G � !/f “yO– qKNEyRFN 0/
BO YgwCGNE 5?– igBJ GgwG OBE GgRF ygwAPN BO IwERwxUNfi Qv .Hw �w G/Q p .w1 � E.E �
H//<

C
E1 � w1–

x? igBJ GgwG GgN IBUHVN BO GgN yBRUNz GHxN RF !/1x1
C
E1 � w1– jgRF ywUyHUwGRBA

ywA xN zBAN NwFRUL xL gwAz–
y? dBJ FHCCBFN GgwG GgN yBRUNz GHxN RF +UUNz JRGg w URDHRz yBAGwRARAP VNGwUURy

CwEGRyUNF– � VwPANGRy +NUz RF wCCURNz GgwG wOONyGF GgN zNAFRGL BO VNGwU CwEGRyUNF– uG
xNyBVNF :.Kw Lw M/ p .K � 0//2<1– dNPUNyGRAP GgN VwFF BO GgN ,HRz RA GgN GHxNfi
ywUyHUwGN GgN VwFF BO VNGwU CwEGRyUNF RA GgN GHxN– cwTN GgN ygwAPN BO IwERwxUN BO
CwEG w?fi wAz JERGN GgN RAGNPEwU GgwG VHFG xN ywUyHUwGNz– iNG E p 3w w p 0fi wAz x p !4
wAz NFGRVwGN GgN RAGNPEwU HFRAP FRVC2–

03- rRAz GgN IBUHVN BO LBHE zBP–��



0/
iywUwE uAGNPEwUF eINE YHEINF wAz

iHEOwyNF

fENCwENz V’UNF HFNz RA GgRF ygwCGNE

FRVC1 GFHEO PzBVN

0.-0 iywUwE RAGNPEwUF wUBAP yHEINF

jgN RAGNPEwU BO w FywUwE]IwUHNz OHAyGRBA wUBAP w yHEIN Y wERFNF RA VwAL yBAGNKGF–
jgNFN RAGNPEwUF gwIN GgN OBEV

p

Y

O zFw

JgNEN F RF wEy UNAPGg wAz O RF FBVN OHAyGRBA zN+ANz BA GgN yHEIN– jgN OHAyGRBA O

VwL xN w OHAyGRBA BO GgN wEy UNAPGgfi BE RG VwL xN w OHAyGRBA BO GgN yBBEzRAwGNF BO w
CBRAG BA Y –

qawVCUN 0.-0

iHCCBFN GgwG GgN zNAFRGL BO w yHEINz JREN zNCNAzF BA GgN wEy UNAPGg OEBV BAN NAz
BO GgN JREN– jgNA GgN VwFF BO GgN JREN RF PRINA xL GgN RAGNPEwU

V p
p

Y

..F/ zF p
p b

/

..F/ zFw

JgNEN ..F/ RF GgN URANwE zNAFRGL wAz b RF GgN UNAPGg BO GgN yHEIN–

086



08! iywUwE uAGNPEwUF eINE YHEINF wAz iHEOwyNF

jB +Az GgN yBBEzRAwGNF BO GgN yNAGNE BO VwFF BO GgRF CRNyN BO JRENfi JN VHFG
NIwUHwGN GgN RAGNPEwUF

rK p 0

V

p

Y

K..F/ zF

rL p 0

V

p

Y

L..F/ zF

rM p 0

V

p

Y

M..F/ zF!

bNG Y xN GgN FNVRyREyUN BO EwzRHF 1 RA GgN HCCNE gwUO]CUwANfi wAz FHCCBFN GgwG GgN

zNAFRGL ..F/ p
C
0� F1fi JgNEN GgN wEy UNAPGg RF VNwFHENz OEBV GgN CBRAG .1w //–

jgN wEy UNAPGg BO GgN FNVRyREyUN RF b p 1/ FB GgwG GgN VwFF RF PRINA xL

V p
p 1/

/

X

0� F1 zF

jgRF RAGNPEwU ywA xN zBAN xL gwAz BE FLVxBURywUUL–

’’ FLVF F
’’ zNAFRGL < FDEG>0[F-1?
’’ RAG>zNAFRGL\ /\ 1)CR?
0_1)CR)>0[CR-1?->0_1?]0_1)UBP>]CR[>0[CR-1?->0_1??
’’ VwFF < zBHxUN>wAF?
VwFF <
10^1452

dBJfi GB ywUyHUwGN GgN yBBEzRAwGNF BO GgN yNAGNE BO VwFF JN CwEwVNGNERMN Y xL

E.G/ p *1 yBF.G/w 1 FRA.G/w /flw / � G � /!

zF p QQE0.G/QQzG p 1zG!

jgNA F.G/ p 1G wAz ..F.G// p
C
0� 3G1– iRAyN K p 1 yBF.G/ BA GgN yHEINfi JN gwIN

rK p .0<V/
p /

/

1 yBF.G/
X

0� 3G1 1zG!

jgRF RAGNPEwU ywAABG xN zBAN FLVxBURywUULfi FB JN HFN DHwz!9

’’ O < RAURAN>=3)FDEG>0[3)G^-1?^)yBF>1)G?=?
’’ axwE < >0_VwFF?)DHwz!>O\/\ CR?
axwE <
/^0156



0/–1 iywUwE RAGNPEwUF BA FHEOwyNF 088

0.-1 iywUwE RAGNPEwUF BA FHEOwyNF

uO GgN FHEOwyN i RF PRINA wF GgN PEwCg BO w yBAGRAHBHFUL zROONENAGRwxUN OHAyGRBA
M p O .Kw L/ BINE w FNG sfi GgN OBEVHUw OBE GgN FHEOwyN wENw RF

�ENw.i/ p
p p

s

Z

0� O 1K � O 1L z �.Kw L/! “0/–0?

uO P.Kw Lw M/ RF w OHAyGRBA zN+ANz RA w ENPRBA RA Kw Lw M FCwyN yBAGwRARAP GgN CRNyN
BO FHEOwyN BINE sfi GgN RAGNPEwU BO P BINE i RF zN+ANz GB xN

p p

s

P.Kw Lw O .Kw L//

Z

0� O 1K � O 1L z �.Kw L/! “0/–1?

mN BOGNA JERGN GgN NUNVNAG BO FHEOwyN wENw wF

zi p
Z

0� O 1K � O 1L z �.Kw L/w

FB JN VwL JERGN GgN FywUwE FHEOwyN RAGNPEwU wF

p p

i

P.Kw Lw M/ zi!

qawVCUN 0.-1

bNG GgN FHEOwyN i xN PRINA xL M p O .Kw L/ p FRA.K � L1/ BINE GgN FDHwEN h p
*/w 1flð */w 1fl– jgN wENw BO GgRF CRNyN BO FHEOwyN RF

p p

h

Z

0� yBF1.K � L1/.0� 3L1/ z �.Kw L/!

rENDHNAGUL GgRF TRAz BO RAGNPEwU ywAABG xN zBAN FLVxBURywUULfi FB JN NFGRVwGN GgN
RAGNPEwU HFRAP GgN GJB]zRVNAFRBAwU INEFRBA BO iRVCFBA=F EHUN9

’’ Q <
RAURAN>=FDEG>0 [ yBF>a[L^-1?^-1^)>0 [ 3)L^-1??=\ =a=\ =L=?
’’ FRVC1>Q\ */ 1 / 1,?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *A V, *1/ 1/,
wAF <
6^14!"



1// iywUwE uAGNPEwUF eINE YHEINF wAz iHEOwyNF

iHCCBFN GgN FHEOwyN i RF w FgNNG BO VNGwU JRGg w IwERwxUN zNAFRGL ..Kw Lw M/– jgN
VwFF BO GgN FgNNG BO VNGwU RF PRINA xL GgN FywUwE FHEOwyN RAGNPEwU

V p
p p

i

..Kw Lw M/ zi p
p p

h

..Kw Lw O .Kw L//

Z

0� O 1K � O 1L z �.Kw L/!

jgN yBBEzRAwGNF BO GgN yNAGNE BO VwFF wEN PRINA xL GgN RAGNPEwUF

rK p .0<V/

p p

i

K..Kw Lw M// zi

rL p .0<V/

p p

i

L..Kw Lw M/ zi

rM p .0<V/

p p

i

M..Kw Lw M// zi!

qawVCUN 0.-2

mN yBAGRAHN JRGg GgN FHEOwyN BO qKwVCUN 0/–1 BINE GgN FNG s p h p */w 1flð */w 1fl–
iHCCBFN GgN zNAFRGL BO GgN VwGNERwU RF PRINA xL ..Kw Lw M/ p K � L � M– jgNA GgN
VwFF BO GgN FgNNG BO VNGwU RF PRINA xL GgN RAGNPEwU

V p
p p

h

.K � L � FRA.K � L1//

Z

0� yBF1.K � L1/.0� 3L1/ z �.Kw L/!

jgN M yBBEzRAwGN BO GgN yNAGNE BO VwFF RF PRINA xL

.0<V/

p p

h

.K� L�FRA.K� L1// FRA.K� L1/
Z

0� yBF1.K � L1/.0� 3L1/ z �.Kw L/!

vHFG OBE CEwyGRyNfi JN NFGRVwGN GgNFN RAGNPEwUF HFRAP GgN V+UN zxUDHwz– iRAyN RG RF
ABG CBFFRxUN GB yBVxRAN RAURAN OHAyGRBAFfi JN JERGN wA V+UN OBE GgN RAGNPEwAzF9

OHAyGRBA RAGNPEwAz < Q>a\L?
M < FRA>a[L^-1?W
zNAFRGL < a[L[MW
wENw.NUNVNAG < FDEG>0 [ yBF>a[L^-1?^-1^)>0[3)L^-1??W
RAGNPEwAz < zNAFRGL^)wENw.NUNVNAGW

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^

OHAyGRBA RAGNPEwAz < Q0>a\L?
M < FRA>a[L^-1?W
RAGNPEwAz < M^)Q>a\L?W

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^
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’’ VwFF < zxUDHwz>=Q=\ /\ 1\ /\ 1?
VwFF < 06^///!

’’ MxwE < >0_VwFF?)zxUDHwz>=Q0=\ /\ 1\ /\ 1?
MxwE < ^11!4

0.-2 uAGNPEwUF BINE FHEOwyNF PRINA CwEwVNGERywUUL

hNywUU GgwG w FHEOwyN RF ENCENFNAGNz CwEwVNGERywUUL JgNA RG RF GgN RVwPN FNG RA KLM
FCwyN BO w FNG h “HFHwUUL w ENyGwAPUN? RA H� FCwyN HAzNE GgN GgENN OHAyGRBAF

.Hw �/6 .K.Hw �/w L.Hw �/w M.Hw �//!

tBJ zB JN ywUyHUwGN GgN wENw BO FHyg w FHEOwyNfi wAz gBJ zB JN ywUyHUwGN RAGNPEwUF
BO FywUwE OHAyGRBAF BINE GgNV(
jgN NUNVNAG BO FHEOwyN wENw OBE w FHEOwyN i ENCENFNAGNz CwEwVNGERywUUL RF zN+ANz

GB xN

zi p QQA.Hw �/QQ z �.Hw �/

p
Z

.LHM� " L�MH/1 � .K�MH " KHM�/1 � .KH L� " K�LH/1 z �.Hw �/!

jgN wENw BO GgN FHEOwyN RF GgNENOBEN

�ENw.i/ p
p p

h

QQA.Hw �/QQ z �.Hw �/ “0/–2?

wAz GgN RAGNPEwU BO w OHAyGRBA O .Kw Lw M/fi FHyg wF w zNAFRGLfi RF

p p

i

O .Kw Lw M/ zi p
p p

h

O .K.Hw �/w L.Hw �/w M.Hw �//QQA.Hw �/QQ z �.Hw �/! “0/–3?

uA GgN ywFN BO w FHEOwyN BO ENIBUHGRBAfi A RF PRINA RA qD– “5–3?fi wAz GgN NUNVNAG BO
FHEOwyN wENw RF

zi p QQA.Hw �/QQ z �.Hw �/ p QK/.�/Q
Z

*K 0
/.�/fl

1 � *M0
/.�/fl

1 zHz�!

tNAyN GgN wENw BO w FHEOwyN BO ENIBUHGRBA ENzHyNF GB w FRAPUN RAGNPEwU RA �fi

�ENw.i/ p 1/
p x

w

QK/.�/Q
Z

*K 0
/.�/fl

1 � *M0
/.�/fl

1 z�! “0/–4?
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qawVCUN 0.-3

mN FgwUU +Az GgN FHEOwyN wENw BO w xwAwAw– rREFG JN VHFG +Az w CwEwVNGNERMwGRBA
BO JgwG JN GgRAT w xwAwAw FgBHUz UBBT URTN– XNPRA JRGg wA NUURCFBRzfi JgRyg RF w
FHEOwyN BO ENIBUHGRBA–

K.Hw �/ p yBF H yBF �

L.Hw �/ p FRA H yBF �

M.Hw �/ p 2 FRA �w / � H � 1/w "/<1 � � � /<1!

jgNA xNAz RG BINE RA GgN K zRENyGRBA xL wzzRAP BA w CNEGHExwGRBA GB GgN K yBBEzRAwGN
OHAyGRBAfi

K.Hw �/ p yBF H yBF � � 1 FRA1 �!
jgN NUURCFBRz wAz GgN xwAwAw wEN FgBJA RA rRPHEN 0/–0fi UNOG wAz ERPgG– jgN ABEVwU
INyGBE RF

A.Hw �/ p *2 yBF H yBF1 �w 2 FRA H yBF1 �w yBF � FRA � " 3 yBF H FRA � yBF1 �flw

=0

/

0

=0

/

0
=2

=1

=0

/

0

1

2

6a66L
=0

/

0

1

=0

/

0
=2

=1

=0

/

0

1

2

aL

rRPHEN 0.-0 qUURCFBRzfi BA GgN UNOGfi wAz xwAwAwfi BA GgN ERPgG–
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wAz GgN wENw RF PRINA xL GgN RAGNPEwU
p 1/

/

p /<1

"/<1
QQA.Hw �/QQ z �.Hw �/w

JgNEN
QQA.Hw �/QQ1 p 8 yBF3 � � .yBF � FRA � " 3 yBF H FRA � yBF1 �/1!

jgN PEwCgRAP wAz GgN yBVCHGwGRBA wEN zBAN wF OBUUBJF9 jgN NKCENFFRBA OBE QQAQQ RF
EwGgNE yBVCURywGNzfi FB JN JERGN RG RA wA V+UN9

OHAyGRBA BHG < zw>H\I?
A0 < 2)yBF>H?^)yBF>I?^-1W
A1 < 2)FRA>H?^)yBF>I?^-1W
A2 < yBF>I?^)FRA>I? ] 3)yBF>H?^)FRA>I?^)yBF>I?^-1W
BHG < FDEG>A0^-1 [ A1^-1 [A2^-1?W

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^
; rREFG vN PEwCQ GQN xwAwAw^
’’ H < URAFCwyN>/\1)CR\30?
’’ I < URAFCwyN>]^4)CR\^4)CR\ 30?
’’ *k\l, < VNFQPERz>H\I?W
’’ n < yBF>k?^)yBF>l? [ 1) FRA>l?^-1W
’’ o < FRA>k?^)yBF>l?W
’’ p < 2)FRA>l?W
’’ FHEO>n\o\p?W
; dBv vN yBVCHGN GQN FHEOwyN wENw^
’’ FRVC1>=zw=\ */ 1)CR ]^4)CR ^4)CR,?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *A\V,\ *4/ 4/,
wAF <
22^26/02353/466!4

FRVC1>=zw=\ */ 1)CR ]^4)CR ^4)CR,?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *A\V, *0// 0//,
wAF <
22^26/0525135125!

YBVCwERAP GgN +EFG wAz FNyBAz iRVCFBA NFGRVwGNFfi JN FNN GgwG GgN +EFG NFGRVwGN
CEBxwxUL gwF wA NEEBE BA GgN BEzNE BO 2ð 0/"4–

0.-3 iHEOwyNF yBVCBFNz BO GERwAPUNF

uG RF BOGNA RAGNENFGRAPfi wAz VBEN yBAINARNAGfi GB yBAFGEHyG FHEOwyNF OEBV GERwAPHUwE
CwGygNF– jgRF RF zBAN RA VwAL yBAGNKGFfi RAyUHzRAP yBVCHGNE PEwCgRyF wAz VNygwARywU
NAPRANNERAP–
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oBVCHGNE PEwCgRyF

c�jb�X HFNF w GERwAPHUwE CwGyg ENCENFNAGwGRBA BO GgN FHEOwyN RA GgN FHEO yBVVwAz–
�OGNE w VNFg .KS w LR/ RF CHG BA GgN ENyGwAPUN h JRGg GgN VNFQPERz yBVVwAzfi JN
yENwGN w VwGERK BO M IwUHNFfi MRw S p O .KS w LR/fi JRGg GgN yBVVwAz p < O>n\o?– uG
wCCNwEF GgwG GgN FHEOwyN RF yBAFGEHyGNz OEBV FVwUU CwEwUUNUBPEwVF JRGg INEGRyNF wG
GgN CBRAGF RA FCwyN .KS w LR w O .KS w LR//– tBJNINEfi JN TABJ GgwG RA PNANEwU w CUwAN
ywAABG xN +G GgEBHPg OBHE zRFGRAyG CBRAGF RA FCwyN– uO JN UBBT yUBFNUL wG w GNFG ywFNfi
JN ywA FNN GgwG JgwG wCCNwEF GB xN w CwEwUUNUBPEwV RF ENwUUL GJB GERwAPUNF– uA rRPHEN
0/–1fi JN gwIN HFNz GgN FHEO yBVVwAz GB CEBzHyN w FHEOwyN GgEBHPg GgN OBHE CBRAGF
RA FCwyNfi

f0 p ./w /w //w f1 p .0w /w //w f2 p .0w 0w 0/w f3 p ./w 0w //!

jgNFN OBHE CBRAGF zB ABG URN RA w CUwAN– jgN FHEOwyN RA rRPHEN 0/–1 yBAFRFGF BO BAN
GERwAPUN JRGg INEGRyNF wG f0w f1w f2 wAz w FNyBAz GERwAPUN JRGg INEGRyNF wG f0w f2w f3–

sNBzNFRy zBVNF

jgN EBBOF BO VwAL FGEHyGHENF wEN FHEOwyNF yBAFGEHyGNz BO GERwAPUNF wAz BGgNE CBULPBA
FgwCNF– rBE NwFN BO yBAFGEHyGRBA RG RF zNFREwxUN GgwG GgN GERwAPUNF gwIN BAUL BAN BE GJB

/

/,1

/,3

/,5

/,7

0

/
/,1

/,3
/,5

/,7
0

/

/,1

/,3

/,5

/,7

0

f3

6a6wahF6

6L6wahF6

f1

f2f0

rRPHEN 0.-1 iHEOwyN yBAFRFGRAP BO GJB GERwAPUNF GgEBHPg OBHE CBRAGF–
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FgwCNFfi CENONEwxUL NDHRUwGNEwU BE RFBFyNUNF– �A RVCBEGwAG yUwFF BO GgNFN GERwAPHUwGNz
FHEOwyNF RF GgN PNBzNFRy zBVN RAGEBzHyNz xL h– XHyTVRAFGNE rHUUNE– � PNBzNFRy
zBVN RF INEL FGEBAP wAz URPgGfi wAz AB RAGNERBE yBUHVAF wEN ANNzNz GB FHCCBEG RG–
jgN FRVCUNFG PNBzNFRy FGEHyGHEN RF GgN RyBFwgNzEBAfi yBAFRFGRAP BO w 1/]FRzNz CBUL]

gNzEBA JRGg wUU OwyNF NDHwU GB GgN FwVN NDHRUwGNEwU GERwAPUN– eO yBHEFNfi GgN zBVN
JBHUz xN GgN HCCNE gwUO BO GgN RyBFwgNzEBA– jgN RyBFwgNzEBA ywA xN EN+ANz xL
zRIRzRAP Nwyg BO GgN GERwAPHUwE OwyNF RAGB 5 yBAPEHNAG ERPgG GERwAPUNFfi GgNENxL LRNUzRAP
w CBULgNzEBA JRGg 01/ RzNAGRywU OwyNF–
eAN BO rHUUNE=F zNFRPAF FGwEGNz JRGg w CBULgNzEBA yBAFRFGRAP BO 21 OwyNFfi BO JgRyg

01 wEN CNAGwPBAFfi RAGNEFCNEFNz JRGg 1/ OwyNF GgwG wEN gNKwPBAF– jgRF CBULgNzEBA RF
TABJA wF w XHyTL xwUU– jgN FHxzRIRFRBAF BO w FByyNE xwUU wUFB gwIN GgRF OBEV– qwyg
BO GgN gNKwPBAF VwL xN FHxzRIRzNz RAGB 5 GERwAPUNFfi wAz Nwyg BO GgN CNAGwPBAF RAGB
4 GERwAPUNFfi OBE w GBGwU BO 0!/ GERwAPUNF– jgNL wEN wUU RFBFyNUNF GERwAPUNFfi NINA GgBHPg
GgN GERwAPUNF BO GgN gNKwPBAF VwL wCCNwE GB xN NDHRUwGNEwU–
jB FNN GgRF BxSNyGfi HFN GgN V+UN PzBVN^V– qAGNE PzBVN– jgN RARGRwU CBULgNzEBAfi

JgRyg UBBTF URTN w FByyNE xwUUfi RF zRFCUwLNz– jgNA NAGNE hNGHEA– jgN gNKwPBAF wEN
zRIRzNz RAGB GERwAPUNF– qAGNE hNGHEA w GgREz GRVN GB FNN GgN CNAGwPBAF zRIRzNz RAGB
GERwAPUNF–

iHEOwyN wENw xL GERwAPUNF

mN ywA wUFB wCCEBKRVwGN w FVBBGg FHEOwyN JRGg GERwAPHUwE CwGygNF– jgN wENw BO GgN
FVBBGg FHEOwyN ywA xN wCCEBKRVwGNz NwFRUL xL wzzRAP HC GgN wENwF BO GgN GERwAPHUwE
CwGygNF– eO yBHEFNfi GgRF JRUU ABG LRNUz GgN NKwyG wENw BO GgN FHEOwyN wF PRINA xL
GgN FHEOwyN wENw RAGNPEwU “qD– 0/–0?– uG RF BAUL wA wCCEBKRVwGRBA– rHEGgNEVBENfi RO JN
ygBBFN GgN GERwAPHUwE CwGygNF zROONENAGULfi JN JRUU CEBxwxUL PNG w zROONENAG wAFJNE–
tBJNINEfi yBVCHGRAP GgN wENw BO GgRF wCCEBKRVwGRBA GB GgN FHEOwyN RF NwFRNE GgwA HFRAP
GgN RAGNPEwU OBEVHUwfi xNywHFN JN zB ABG ANNz GB TABJ GgN IwUHNF BO GgN zNERIwGRINF
BO GgN OHAyGRBA–
mN RUUHFGEwGN GgRF TRAz BO wCCEBKRVwGRBA RA w INEL FRVCUN NKwVCUN– bNG O .Kw L/

xN zN+ANz BA GgN ENyGwAPUN h p Nw � K � xw y � L � zf– mN yBAFGEHyG w GERwAPHUwE
CwGyg wCCEBKRVwGRBA GB GgN PEwCg BO O HFRAP BAUL GgN IwUHNF wG GgN OBHE yBEANEF– mN
FNG

M0 p O .ww y/

M1 p O .xw y/

M2 p O .xw z/

M3 p O .ww z/
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q

s

90

93

91

92

=w+y(

=w+c(

=x+y(

=x+c(

rRPHEN 0.-2 hNyGwAPUN zRIRzNz RAGB GJB GERwAPUNF–

jgNA JN zRIRzN GgN xwFN ENyGwAPUN h RAGB GJB GERwAPUNFfi wF RA rRPHEN 0/–2– eINE
Nwyg BO GgNFN GERwAPUNFfi GgNEN RF w GERwAPHUwE FHEOwyN CwGyg– bNG @ xN GgN GERwAPHUwE
CwGyg JRGg INEGRyNF

.ww yw M0/w .xw yw M1/w .ww zw M3/w

wAz UNG > xN GgN GERwAPHUwE CwGyg JRGg INEGRyNF

.xw yw M1/w .xw zw M2/ .ww zw M3/!

jgN NzPN INyGBEF BO @ fi wGGwygNz GB GgN INEGNK .ww yw M0/fi wEN

H p *x " ww /w M1 " M0flw I p */w z " yw M3 " M0fl!

tNAyN GgN wENw BO @ RF

.0<1/QQHðIQQp.0<1/
X

.x " w/1.z " y/1 � .x " w/1.M3 " M0/1 � .z " y/1.M1 " M0/1!

uA FRVRUwE OwFgRBAfi GgN wENw BO GERwAPUN > RF OBHAz GB xN

.0<1/
X

.x " w/1.z " y/1 � .x " w/1.M1 " M2/1 � .z " y/1.M3 " M2/1!

jgN wENw BO GgN FHEOwyN yBAFRFGRAP BO GgNFN GJB CwGygNF RF SHFG GgN FHV BO GgN wENwF
BO @ wAz > –
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q

s

93

90

92

91

=w+y(

6=w+c(

=x+y(

6=x+c(

rRPHEN 0.-3 �UGNEAwGN JwL BO zRIRzRAP w ENyGwAPUN RAGB w GERwAPUN–

uG RF wUFB CBFFRxUN GB zRIRzN GgN xwFN ENyGwAPUN RAGB GJB GERwAPUNFfi wF RA rRPHEN 0/–3–
mRGg @ wAz > wF GgN GERwAPHUwE CwGygNF BINE GgNFN xwFN GERwAPUNFfi GgN OBEVHUw RF

wENw.@ / p .0<1/
X

.x " w/1.z " y/1 � .z " y/1.M1 " M0/1 � .x " w/1.M2 " M1/1

wAz

wENw.> / p .0<1/
X

.x " w/1.z " y/1 � .z " y/1.M3 " M2/1 � .x " w/1.M3 " M0/1!

qawVCUN

bNG O .Kw L/ p KL BINE GgN ENyGwAPUN h p N/ � Kw L � 0f– jgNA M0 p M1 p
M3 p / wAz M2 p 0– jgN GERwAPHUwGRBA zNCRyGNz RA rRPHEN 0/–2 LRNUzF w FHEOwyN wENw
wCCEBKRVwGRBA BO .0 �

C
2/<1 ³ 0!255/– jgN BGgNE GERwAPHUwGRBA LRNUzF w FHEOwyN

wENw wCCEBKRVwGRBA BO
C
1 ³ 0!303– jgN GEHN FHEOwyN wENw RF

p 0

/

p 0

/

Z

0� O 1K � O 1L zK zL p
p 0

/

p 0

/

Z

0� K1 � L1 zK zL p 0!1!/!!

cBEN PNANEwUULfi UNG i xN PRINA wF GgN PEwCg BO w OHAyGRBA M p O .Kw L/ BINE
w ENyGwAPUN h p *ww xfl ð *yw zfl– mN FgwUU ywUyHUwGN GgN wENw BO w GERwAPHUwE CwGyg
wCCEBKRVwGRBA GB i wF OBUUBJF– uAGEBzHyN w VNFg BA h JRGg VNFgCBRAGF .KS w LR /fi

w p K0 < \ \ \ < KA�0 p xw y p L0 < \ \ \ < LV�0 p z
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s0+0

q0+0

s0+1

q0+1

s0+2

q0+2

s0+3

q0+3

s1+0

q1+0

s1+1

q1+1

s1+2

q1+2

s1+3

q1+3

s2+0

q2+0

s2+1

q2+1

s2+2

q2+2

s2+3

q2+3

s3+0

q3+0

s3+1

q3+1

s3+2

q3+2

s3+3

q3+3

/ ,14 ,4 , 4 0,/

,14

,4

, 4

0,/

rRPHEN 0.-4 hNyGwAPUN zRIRzNz RAGB 21 GERwAPUNF–

wAz IwUHNF MRw S p O .KS w LR / wG GgN VNFgCBRAGF– bNG hRw S xN GgN FHxENyGwAPUN KS � K �
KS�0w LR � L � LR�0– ZRIRzRAP Nwyg hRw S RAGB GERwAPUNF @Rw S wAz >Rw S “FNN rRPHEN 0/–4?
JN FNN GgwG GgN wENw BO GgN FHEOwyN yBAFRFGRAP BO GERwAPHUwE CwGygNF RF

� p
V
A

Rp0

A
A

Sp0
*wENw.@Rw S /� wENw.>Rw S /fl “0/–5?

JgNEN

wENw.@Rw S /p .0<1/
Z

0K10L1 �0K1.MR�0w S " MRw S/1 �0L1.MRw S�0 " MRw S/1

wENw.>Rw S /p .0<1/
Z

0K10L1 �0K1.MRw S�0 " MR�0w S�0/1 �0L1.MR�0w S " MR�0w S�0/1!

V’UN GFHEO

jgN V+UN GFHEO CEBzHyNF w GERwAPHUwE CwGyg wCCEBKRVwGRBA GB w FHEOwyN wAz
yBVCHGNF GgN FHV BO GgN wENwF BO GgN GERwAPUNF– uO n\o RF w VNFg BA GgN ENyGwAPUN
h wAz p < O>n\o?fi GgN ywUU RF GFHEO>n\o\p?– oBH JRUU FNN GgN GERwAPUNF zRFCUwLNz
RA GJB yBUBEFfi xUHN wAz yLwA–

qawVCUN 0.-4

bNG O .Kw L/ p K1 � L1 BA GgN FDHwEN */w 1flð */w 1fl– mN VwTN w yBwEFN VNFg JRGg
BAUL GJB FHxzRIRFRBAF RA Nwyg zRENyGRBA– mN wUFB PEwCg O JRGg GgN FHEO yBVVwAz
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wAz w +ANE VNFg GB FNN gBJ GgN GERwAPUNF +G GgN FHEOwyN– jgN ENFHUGF wEN zRFCUwLNz
RA rRPHEN 0/–5– mN wUFB NFGRVwGN GgN wENw RAGNPEwU “qD– 0/–0? JRGg FRVC19

’’ O < RAURAN>=a^-1 [ L^-1=\ =a=\ =L=?
; mN yBVCHGN GQN wENw BO GQN GERwAPHUwE CwGyQF^
’’ *n\o, < VNFQPERz>/91?W
’’ p < O>n\o?W
’’ GFHEO>n\o\p?
wAF <
01^613

’’ QBUz BA
; mN PEwCQ GQN FHEOwyN vRGQ w ORANE VNFQ^
’’ *nn\oo, < VNFQPERz>/9^091?W
’’ pp < O>nn\oo?W
’’ FHEO>nn\oo\pp?W yBUBEVwC>PEwL?W FQwzRAP RAGNECW

; mN yBVCHGN GQN FHEOwyN wENw RAGNPEwU AHVNERywUUL^
’’ P < RAURAN>=FDEG>0 [ 3)>a^-1 [ L^-1??=\ =a=\ =L=?
’’ yBEANEF < */ 1 / 1,
’’ FRVC1>P\ yBEANEF?
NAGNE GQN AHVxNE BO FHxzRIRFRBAF *A V, *3/ 3/,
wAF <
02^//3

/
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rRPHEN 0.-5 iHEOwyN M p K 1 � L1fi BA GgN UNOGfi wAz GERwAPHUwE wCCEBKRVwGRBAfi BA GgN ERPgG–
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uO JN yBAGRAHN GB RAyENwFN GgN AHVxNE BO GERwAPUNF wAz zB ABG wUUBJ GgNV GB xNyBVN
GBB ’FTRAALfi$ GgN GERwAPHUwE CwGyg wCCEBKRVwGRBA JRUU yBAINEPN GB GgN FHEOwyN wENwfi
OBE wAL GERwAPHUwGRBA BO GgN ENyGwAPUN–

jgN VRARVwU,FHEOwyN CEBxUNV

� xwFRy CEBxUNV RA PNBVNGELfi JgRyg gwF yBAFNDHNAyNF RA NAPRANNERAP wAz wEygRGNy]
GHENfi RF GgwG BO +AzRAP GgN FHEOwyN BO UNwFG wENw GgwG FCwAF w PRINA JREN OEwVN– iHyg
FHEOwyNF wEN NwFL GB CEBzHyN CgLFRywUUL xL zRCCRAP w JREN OEwVN RA w FBwCL FBUH]
GRBA– jgN ENFHUGRAP FBwC +UVF wEN VRARVwU FHEOwyNF– jgNEN wEN INEL ONJ NKwVCUNF BO
VRARVwU FHEOwyNF GgwG wEN NKCENFFRxUN RA VwGgNVwGRywUUL yUBFNz OBEV– eAN BO GgNFN
RF GgN ywGNABRz– uG RF GgN FHEOwyN BO ENIBUHGRBA GgwG RF OBEVNz xL ENIBUIRAP GgN yHEIN
L p y yBFg.K<y/ wxBHG GgN K wKRF–
uA w CwEGRyHUwE TRAz BO VRARVwU]FHEOwyN CEBxUNVfi JN FCNyROL GgN gNRPgG BO GgN

FHEOwyN wEBHAz GgN xBHAzwEL BO w FNG s– jgRF RF ywUUNz fkwGNwHWF CEBxkNV wAz RG ywA
xN FGwGNz RA CENyRFN VwGgNVwGRywU GNEVF wF OBUUBJF–
sRINA w FNG s RA Kw L FCwyNfi wAz w OHAyGRBA O zN+ANz BA GgN xBHAzwEL BO sfi UNG

� xN GgN FNG BO wUU zROONENAGRwxUN OHAyGRBAF H.Kw L/ BA s FHyg GgwG H p O BA GgN
xBHAzwEL BO s– jgNA JN FNNT GgwG OHAyGRBA H 1 � GgwG VRARVRMNF GgN FHEOwyN wENw9

p p

s

Z

0� H1K � H1L z �!

uO GgN VRARVRMRAP OHAyGRBA H gwF yBAGRAHBHF FNyBAz BEzNE CwEGRwU zNERIwGRINFfi RG ywA
xN FgBJA GgwG H VHFG FwGRFOL GgN ABAURANwE CwEGRwU zROONENAGRwU NDHwGRBA

@

@K

0

<

HK
Z

0� H1K � H1L

0

�� @

@L

0

<

HL
Z

0� H1K � H1L

0

� p /! “0/–6?

qDHwGRBA “0/–6? RF ywUUNz GgN VRARVwU]FHEOwyN NDHwGRBA– uG RF INEL gwEz GB yBAFGEHyG
wAz wAwULMN FBUHGRBAF BO GgRF NDHwGRBA– mN FgwUU RAFGNwz HFN wA NAPRANNERAP wCCEBwyg
GB fUwGNwH=F CEBxUNV BINE w ENyGwAPUN h RA JgRyg JN wGGNVCG GB wCCEBKRVwGN GgN
VRARVwU FHEOwyN JRGg w FHEOwyN yBAFRFGRAP BO GERwAPUNF– uA GgRF yBAGNKGfi GgN GERwAPUN
FHEOwyN CwGygNF wEN ywUUNz ’ARGN NkNVNAGF–
bNG h xN w ENyGwAPUN RA Kw L FCwyNfi w � K � xw y � L � z– mN yBHUz FCNyROL OBHE

FNCwEwGN OHAyGRBAF BO BAN IwERwxUNfi BAN OBE Nwyg FRzN BO GgN ENyGwAPUN– uAFGNwz JN
FgwUU yBAFRzNE BAN OHAyGRBAfi O .Kw L/fi zN+ANz BA hfi wAz GgNA HFN RGF ENFGERyGRBA GB GgN
OBHE FRzNF BO h wF GgN xBHAzwEL IwUHNF OBE GgN FHEOwyN– mN FgwUU yBAFGEHyG w FHEOwyN
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ifi yBAFRFGRAP BO GERwAPUNFfi GgwG wPENNF JRGg O BA GgN FRzNF BO h– mN FgwUU GgNA wzSHFG
GgN GERwAPUNF RA GgN RAGNERBE BO h GB VwTN GgN wENw BO i wF FVwUU wF CBFFRxUN–
mN RAGEBzHyN VNFgCBRAGF .KS w LR/ RA GgN ENyGwAPUNfi wF xNOBENfi wAz ywUyHUwGN GgN wENw

BO GgN FHEOwyN yBAFRFGRAP BO GERwAPUNF HFRAP qD– “0/–5?– jgN IwUHNF MRw S p O .KS w LR / wEN
PRINA OBE .KS w LR/ BA GgN xBHAzwEL BO h– tBJNINEfi OBE GgN RAGNERBE CBRAGFfi RAzRywGNz
RA rRPHEN 0/–6fi JN ywA ygBBFN GgN IwUHNF– jgRF VNwAF GgwG GgN wENw OBEVHUw “0/–5?
zN+ANF w OHAyGRBA BO GgN .A " 0/.V " 0/ IwERwxUNF MRw S fi JRGg R p 1w ! ! ! wVw S p
1w ! ! ! w Afi

� p �.M1w1w M1w2w ! ! ! w M1wAw M2w1w ! ! ! w M2wAw ! ! ! w MVw1w ! ! ! w MVwA/!

mN RUUHFGEwGN JRGg wA NKwVCUN JgNEN GgN AHVxNEF wEN ABG GBB UwEPN–

qawVCUN 0.-5

bNG h xN GgN FDHwEN *0w 3flð*0w 3fl– mN FHxzRIRzN h RAGB FVwUUNE FDHwENF JRGg FRzNF BO
UNAPGg 0 wAz GgNA FHxzRIRzN Nwyg FVwUUNE FDHwEN RAGB GJB GERwAPUNF– tNEN V p A p 2–
mN wEERIN wG 0! GERwAPUNF wAz OBHE RAGNERBE CBRAGF “FNN rRPHEN 0/–6?–
bNG O .Kw L/ p K1 � L3<1/ zNGNEVRAN GgN xBHAzwEL IwUHNF– � FHEOwyN i wPENNRAP

JRGg O BA GgN xBHAzwEL JRUU gwIN 0! GERwAPHUwE CwGygNF– jgN wENw BO GgRF FHEOwyN RF
PRINA xL qD– “0/–5?fi JgRyg RA GgRF ywFN gwF 0! GNEVF @Rw S fi >Rw S fi RAzNKNz xL Rw S p
0w 1w 2– jgN FHV JRUU xN w OHAyGRBA BO GgN gNRPgGF M1w1w M1w2w M2w1w M2w2 BO GgN FHEOwyN

0 0,4 1 1,4 2 2,4 3
0

0,4

1

1,4

2

2,4

3

92+1 92+2

91+1 91+2

a

L

rRPHEN 0.-6 uAGNERBE CBRAGF RAzRywGNz JRGg zBGF–
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wG GgN OBHE RAGNERBE CBRAGF– uAFGNwz BO GgN yHVxNEFBVN M.Rw S/ ABGwGRBAfi UNG HF FNG

w p M1w1w x p M1w2w y p M2w1w z p M2w2!

jgNA JN ywA GgRAT BO GgN FHEOwyN wENw wF w OHAyGRBA BO GgN OBHE IwERwxUNF ww xw yw z9

� p �.ww xw yw z/!

jgN OBUUBJRAP OHAyGRBA V+UN RVCUNVNAGF GgRF OHAyGRBA– uG HFNF GgN V+UN GFHEO

zN+ANz NwEURNE–

OHAyGRBA BHG < �>w\x\y\z?
O < RAURAN>=a^-1 [ >L^-3?_1/=\ =a=\ =L=?
a < *0 1 2 3,W L < *0 1 2 3,W
*n\o, < VNFQPERz>a\L?W
p < O>n\o?W
p>1\1? < wW p>1\2? < xW
p>2\1? < yW p>2\2? < zW
GFHEO>n\o\p?

dBGN GgwG GgN V+UN ENCUwyNF GgN IwUHNF O .1w 1/w O .1w 2/w O .2w 1/w O .2w 2/ RA GgN p
VwGERK JRGg GgN IwERwxUN IwUHNF ww xw yw zfi wAz ywUyHUwGNF GgN wENw BO GgN ENFHUGRAP
GERwAPHUwE CwGyg FHEOwyN– uA rRPHEN 0/–! JN FNN GgN GERwAPHUwE wCCEBKRVwGRBA GB GgN
BERPRAwU FHEOwyN M p O .Kw L/ p K 1 � L3<1/ BA GgN UNOG– uGF wENw RF ywUyHUwGNz GB xN
53–4482– jgN RAGNERBE IwUHNF wEN GgNA ygwAPNz GB VwTN GgN FHEOwyN yUBFNE GB URANwE9
w p !!2w x p 02!/4w y p 01!44w z p 06!/4– jgN ENFHUGRAP FHEOwyN RF zRFCUwLNz BA
GgN ERPgG– jgN wENw BO GgN FHEOwyN BA GgN ERPgG RF 5/–800/–

0 1 2 3
0

1

2

3

/

4

0/

04

1/

14

2/

L

a

0 1 2 3
0

1

2

3

/

4

0/

04

1/

14

2/

L

a

rRPHEN 0.-! eA GgN UNOGfi GgN GERwAPHUwE CwGyg FHEOwyN JRGg xBHAzwEL zwGw wAz RAGNERBE CBRAGF PRINA xL

M p O .Kw L/ p K 1� L3<1/ BA GgN FDHwEN h p *0w 3flð *0w 3fl– eA GgN ERPgGfi GgN FHEOwyN JRGg VBzR+Nz
IwUHNF wG GgN RAGNERBE CBRAGF–
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uA GgN CENyNzRAP NKwVCUN JN HFNz BAUL w FVwUU AHVxNE BO GERwAPHUwE CwGygNF
GB yBAFGEHyG GgN FHEOwyNfi wAz GgNEN JNEN BAUL OBHE RAGNERBE CBRAGF– jgN wENw BO GgN
FHEOwyN JwF w OHAyGRBA BO GgN IwUHNF wG GgN OBHE RAGNERBE CBRAGF– jgRF zRFyENGN INEFRBA
BO fUwGNwH=F CEBxUNV xNyBVNF w CEBxUNV BO VRARVRMRAP GgN wENw OHAyGRBAfi JgRyg
zNCNAzF BA OBHE IwERwxUNF– uO JN ygBFN GB VwTN w +ANE VNFg BA hfi JN JBHUz
RAyENwFN GgN AHVxNE BO RAGNERBE CBRAGF– mN yBHUz NwFRUL xN OwyNz JRGg GgN CEBxUNV
BO VRARVRMRAP wA wENw OHAyGRBA GgwG zNCNAzNz BA 0// BE VBEN IwERwxUNF– iNGGRAP GgN
zNERIwGRINF BO GgN wENw OHAyGRBA NDHwU GB MNEB GB +Az GgN VRARVHV JBHUz LRNUz w
FLFGNV BO CNEgwCF 0// ABAURANwE NDHwGRBAF RA 0// HATABJAF– dNJGBA=F VNGgBzfi wF
zNFyERxNz RA YgwCGNE 6fi ywA xN HFNz BA FHyg FLFGNVfi wAz GgNEN wEN BGgNE VNGgBzF
GgwG ywA wUFB xN HFNz–
� VBEN zRENyGfi xHG HFHwUUL FUBJNEfi JwL GB wCCEBwyg GgN CEBxUNV BO VRARVRMRAP

w OHAyGRBA � BO VwAL IwERwxUNF RF GB HFN w zRFyENGN FNwEyg VNGgBz– sRINA w FGwEGRAP
IwUHN M/fi GgN wUPBERGgV yBVCHGNF GgN IwUHNF BO �.M/ ANwE M/ wAz UBBTF OBE w CBRAG
M0 FHyg GgwG �.M0/ < �.M//– jgNA GgN FNwEyg RF zBAN wPwRA GgEBHPg CBRAGF ANwE M0–
eO yBHEFN GgN FNwEyg wUPBERGgV RF VwzN wF NO+yRNAG wF CBFFRxUN–
c�jb�X gwF w VRARVRMRAP EBHGRAN OBE OHAyGRBAF BO BAN IwERwxUNfi ywUUNz OVRA– uG

wUFB gwF w EBHGRAN OBE VRARVRMRAP OHAyGRBAF BO VwAL IwERwxUNF ywUUNz OVRAF– jB PNG
RAOBEVwGRBA wxBHG OVRA wAz OVRAFfi HFN GgN QNUC yBVVwAz– jgN RAFGEHyGBE zNVB
VRAFHEO NVCUBLF GgRF CEByNzHEN–

qaNEyRFNF

0- kFN FRVC1 GB NFGRVwGN GgN wENw BO GgN CwEG BO GgN FCgNEN K1� L1� M1 p 3 GgwG
URNF BINE GgN FDHwEN "0 � Kw Lw� 0– kFN w FHO+yRNAGUL +AN VNFg FB GgwG GgN NEEBE
NFGRVwGN RF BA GgN BEzNE BO 0/"3 BE UNFF–

1- bNG O .Kw L/ p K1 � L2–
w? sEwCg GgN FHEOwyN BINE GgN zRFT BO EwzRHF 1–
x? iNG HC GgN RAGNPEwU OBE GgN wENw BO GgN PEwCg BO O .Kw L/ BINE GgN FNG NQLQ �

Kw K1 � L1 � 3f– YgwAPN GB CBUwE yBBEzRAwGNFfi wAz GgNA NFGRVwGN GgN RAGNPEwU GB
JRGgRA 0/"3 HFRAP FRVC1–

2- rRAz GgN wENw BO GgN FHEOwyN M p NKC."K 1 " L1/ BINE GgN GERwAPUN s p NKw L 2
/w K � L � 0f–

w? qKCENFF GgN FHEOwyN wENw wF w zBHxUN RAGNPEwU BINE s–
x? cwTN w ygwAPN BO IwERwxUN K p Hw L p L.Hw �/ GgwG VwCF GgN ENyGwAPUN

h p N/ � H � 0w / � � � 0f BAGB s–
y? qFGRVwGN GgN ENFHUGRAP zBHxUN RAGNPEwU BINE h JRGg wA NEEBE BA GgN BEzNE BO

0/"3 BE UNFF HFRAP FRVC1^V–
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3- fwEwVNGNERMN GgN NUURCFBRz FHEOwyN
�K

w

:1
�

� L

x

:1
�

�M

y

:1
p 0

HFRAP FCgNERywU yBBEzRAwGNFfi

K p w yBF � FRA�w L p x FRA � FRA�w M p y yBF�!

w? qKCENFF GgN FHEOwyN wENw BO GgN NUURCFBRz wF w zBHxUN RAGNPEwU BINE GgN ENyG]
wAPUN RA �w� FCwyNfi h p N/ � � � 1/w / � � � /f–

x? kFN FRVC1 GB NFGRVwGN GgN RAGNPEwU OBE w p 0w x p 1w y p 2 JRGg wA NEEBE BA
GgN BEzNE BO 0/"3 BE UNFF–

4- hNywUU GgN xBwG gHUU zNFyERxNz RA qKNEyRFN 8 BO YgwCGNE 3– jgN yHEINz CRNyN RF�

GgN PEwCg BO L p .1K<w.M//1 BA GgN FNG s p N"w.M/ � K � w.M/w / � M � 1/f– jgN
OHAyGRBA w.M/ p "!/055M1 � !1134M� 1!14–

w? mERGN GgN wENw BO GgN yHEINz CRNyN BO GgN gHUU wF w zBHxUN RAGNPEwU JRGg
ENFCNyG GB K wAz M BINE GgN FNG s–

x? cwTN GgN ygwAPN BO IwERwxUN K p w.�/Hw M p � GB LRNUz w zBHxUN RAGNPEwU
BINE GgN ENyGwAPUN h p N"0 � H � 0w / � � � 1/f–

y? kFN FRVC1 GB NFGRVwGN GgN RAGNPEwU JRGg wA NEEBE BA GgN BEzNE BO 0/"3 BE UNFF–
z? rRAz GgN GBGwU wENw BO GgN xBwG gHUU xL wzzRAP BA GgN wENw BO GgN ,wG CRNyN

GgwG RF GgN FGNEA–

5- bNG GgN FHEOwyN i xN PRINA xL M p K 1 � L2 BINE GgN ENyGwAPUN / � K � 2w / ��

L � 1–
w? sEwCg GgN FHEOwyN HFRAP FHEO–
x? �FFHVRAP w yBAFGwAG zNAFRGL : p !44 PVF.yV1fi VwTN w AHVNERywU NFGRVwGN

BO GgN VwFF BO GgN FgNNG BO VNGwU OBEVRAP GgN FHEOwyN i– kFN FRVC1^V–
y? cwTN AHVNERywU NFGRVwGNF BO GgN yBBEzRAwGNF BO GgN yNAGNE BO VwFF BO GgN

VNGwU FgNNGfi PRINA xL

rK p :

V

p p

i

K ziw rL p :

V

p p

i

L ziw rM p :

V

p p

i

M zi!

6- � CwPBzw]GLCN EBBO BINE w yREyHUwE EBBV RF w FHEOwyN BO ENIBUHGRBA GgwG RF
BxGwRANz xL ENIBUIRAP GgN yHEIN K p "!01M2 � 4!3M1 " !1M � 31/w 0/ � M � 04
wxBHG GgN M wKRF–

w? sEwCg GgN FHEOwyN–
x? kFN qD– “0/–4? GB NKCENFF GgN FHEOwyN wENw BO GgRF EBBO wF w BAN]zRVNAFRBAwU

RAGNPEwU BINE GgN RAGNEIwU 0/ � � � 04–
y? qFGRVwGN GgN RAGNPEwU HFRAP DHwz!–
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!- bNG w xBzL BO JwGNE xN Q ONNG zNNC– jgN gLzEBFGwGRy CENFFHENfi RA CBHAzF CNE
FDHwEN OBBGfi RAyENwFNF wF GgN zNCGg xNUBJ GgN FHEOwyN RAyENwFNF– uA OwyGfi GgN CENFFHEN
C RF PRINA xL GgN OBEVHUw

C.M/ p 51!4.Q " M/w

JgNEN M RF GgN gNRPgG wxBIN GgN xBGGBVfi / � M � Q–
�A NVCGL INFFNU FRGF BA GgN xBGGBV– uG RF xBHAzNz xL w yUBFNz FHEOwyN GgwG yBAFRFGF

BO w CwEwxBUBRzfi M p Q<3" K 1 " L1fi wAz GgN ,wG xBGGBV M p /–
w? mERGN wA RAGNPEwU NKCENFFRBA OBE GgN GBGwU gLzEBFGwGRy OBEyN BA GgN yHEINz

FHEOwyN BO GgN INFFNU–
x? qIwUHwGN GgN RAGNPEwU OBE Q p 0// ONNG–

8- bNG i xN GgN GBEHFfi PRINA CwEwVNGERywUUL xL�

K p .0//� 1 yBF �/ yBF H
L p .0//� 1 yBF �/ FRA H
M p 0//� 1 FRA �w / � Hw � � 1/

bNG ..Kw Lw M/ p
X

K1 � L1 xN GgN ygwEPN zNAFRGL BA i RA yBHUBVxF CNE HARG wENw–
rRAz GgN GBGwU ygwEPN BA i–

0.- bNG O .Kw L/ p K NKC."K1 " 1L1/fi wAz UNG h xN GgN ENyGwAPUN N/ � Kw L � 0f–�

w? qKCENFF GgN FHEOwyN wENw BO GgN PEwCg BO O BINE h wF w zBHxUN RAGNPEwU
BINE h– kFN FRVC1 GB NFGRVwGN GgN RAGNPEwU JRGg wA NEEBE BA GgN BEzNE BO 0/"3– oBH
FgBHUz HFN wA V+UN OBE GgN RAGNPEwAzfi xNywHFN RG RF GBB yBVCURywGNz GB zB wF wA
RAURAN OHAyGRBA–

x? dBJ HFN GgN V+UN GFHEO^V GB NFGRVwGN GgN FHEOwyN wENw HFRAP GERwAPUNF–
jwTN V p A– tBJ UwEPN VHFG A xN FB GgwG GgN wENw ywUyHUwGNz xL GFHEO RF JRGgRA
!/4 BO GgN IwUHN BO GgN FHEOwyN wENw wF NFGRVwGNz xL FRVC1( jB HFN GFHEO LBH ywA
JERGN O wF wA RAURAN OHAyGRBA–

00- iHCCBFN GgN yBBEzRAwGNF BO CBRAGF BA w FHEOwyN i wEN zNGNEVRANz xL FBVN
AHVNERywU CEByNzHEN– jgN FHEOwyN RF BINE w ENyGwAPUN h p */w 0flð */w 0fl JRGg VNFg]
CBRAGF KS p . S " 0/<0/w S p 0w ! ! ! 00fi wAz LR p .R " 0/<0/w R p 0w ! ! ! w 00– jgN
gNRPgGF BO GgN FHEOwyN wG Nwyg VNFgCBRAG wEN GwxHUwGNz RA wA 00ð 00 VwGERK p fi JRGg
p.Rw S/ xNRAP GgN gNRPgG wG .KS w LR/–

w? uO LBH wEN PRINA GgN VwGERK p fi gBJ JBHUz LBH wCCEBKRVwGN GgN wENw BO GgN
FHEOwyN i(

x? iHCCBFN GgN NUNVNAGF BO p wEN EwAzBV AHVxNEF ULRAP RA GgN RAGNEIwU / �
M � !0– jgN c�jb�X yBVVwAz f <^0) EwAz>00\00? PNANEwGNF FHyg w VwGERK–
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bNG GgN FHEOwyN i xN wG w yBAFGwAG gNRPgG M p 0 JRGg w EwAzBV CNEGHExwGRBA wG GgN
VNFgCBRAGF– kFN p < 0[f– rRAz GgN wENw BO GgN FHEOwyN HFRAP GFHEO– ZB RG FNINEwU
GRVNF– jgN ENFHUG FgBHUz xN zROONENAG Nwyg GRVNfi xNywHFN GgN EwAzBV AHVxNEF wEN
zROONENAG–

01- bNG h xN GgN ENyGwAPUN */w 1flð */w 3fl– bNG i xN GgN FHEOwyN BINE h yBAFRFGRAP�

BO OBHE GERwAPUNF JRGg yBVVBA INEGNK wG .0w 1/– iNN rRPHEN 0/–8– jgN gNRPgGF BO GgN
FHEOwyN wG GgN yBEANEF wEN

“/fi/? gNRPgG % 0 “1fi/? gNRPgG % 2
“/fi3? gNRPgG % 1 “1fi3? gNRPgG % 0–

jgN gNRPgG M BO GgN FHEOwyN wG .0w 1/ RF GB xN zNGNEVRANz–
w? mERGN w FHV BO OBHE GNEVF GgwG NKCENFFNF GgN wENw � BO GgN FHEOwyN i wF w

OHAyGRBA BO Mfi �.M/–
x? mERGN wA V+UN OBE �.M/–
y? fUBG �.M/ BA GgN RAGNEIwU / � M � 2– qFGRVwGN xL NLN GgN IwUHN BO M GgwG

VRARVRMNF GgN FHEOwyN wENw �–
z? kFN GgN c�jb�X EBHGRAN OVRA GB +Az GgN IwUHN BO M GgwG VRARVRMNF �.M/fi

wAz GgNA ywUyHUwGN GgN yBEENFCBAzRAP IwUHN BO �–

02- bNG IwUHNF Q0w Q1w Q2w Q2 xN CENFyERxNz wG GgN INEGRyNF C0 p .1w //w C1 p ./w 0/fi�

C2 p ."1w //fi wAz C3 p ./w"0/– jgN IwUHNF M wG C4 p ."0w // wAz v wG C5 p .0w //
wEN GB xN ygBFNA GB VwTN GgN FHEOwyN wF FVwUU wF CBFFRxUN– iNN rRPHEN 0/–0/–

=/+/( =1+/(

=/+3( =1+3(

=0+1(�0 �2

�1

�3

rRPHEN 0.-8 jERwAPUNF OBE qKNEyRFN 01–
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=1 =0,4 =0 =/,4 / /,4 0 0,4 1

=0

=/,7

=/,5

=/,3

=/,1

/

/,1

/,3

/,5

/,7

0

C2 C4 C5
C0

C1

C3

a

L

rRPHEN 0.-0. bBywGRBA BO INEGRyNF OBE qKNEyRFN 02–

w? mERGN w FHV BO FRK GNEVF GgwG NKCENFFNF GgN FHEOwyN wENw � wF w OHAyGRBA
�.Mw v/– bNG Q0 p 0w Q1 p 1w Q2 p 3fi wAz Q3 p 2–

x? mERGN wA V+UN �^V OBE �.Mw v/ wAz PEwCg � BA GgN FDHwEN 0 � Mw v � 3–
fUBG GgN yBAGBHEF wAz HFN GgN V+UN ORAzyERG GB NFGRVwGN GgN IwUHNF BO Mw v GgwG
VRARVRMN �–

y? mN ywAABG HFN GFHEO GB PEwCg GgN FHEOwyN OBHAz RA CwEG x? xNywHFN GgN
CBRAGF CS zB ABG URN BA ENyGwAPHUwE PERz– jB zRFCUwL GgRF FHEOwyNfi LBH VHFG JERGN w
FyERCG +UN GgwG HFNF GgN yBVVwAz ORUU2 GB +UU RA Nwyg BO GgN FRK GERwAPHUwE NUNVNAGF
BO GgN FHEOwyN–

03- iHCCBFN w FHEOwyN i RF PRINA RA GgN OBEV BO w VwGERK p BO gNRPgGF BINE w��

ENyGwAPUN h p *ww xflð *yw zfl– mN JRFg GB NFGRVwGN
h h

i
: zi–

bNG VNFgCBRAGF .KS w LR/ xN PRINA RA h JRGg w p K0 < K1 < \ \ \ < KA p x

wAz y p L0 < L1 < \ \ \ < LV p z– bNG MRw S xN GgN gNRPgG BO GgN FHEOwyN BINE
GgN CBRAG .KS w LR/– kFRAP qD– “0/–5? wF w PHRzNfi JERGN w OBEVHUw GB wCCEBKRVwGN
h h

i
: zi– qIwUHwGN GgN OHAyGRBA : wG GgN yNAGEBRz BO Nwyg GERwAPHUwE FHEOwyN NUNVNAG–

uO C0w C1w C2 wEN CBRAGF RA h2fi GgN yNAGEBRz BO GgN GERwAPUN JRGg GgNFN INEGRyNF RF
PRINA xL y p .C0 � C1 � C2/<2–
mERGN w c�jb�X FyERCG GgwG RVCUNVNAGF GgRF CEByNzHEN BINE GgN FDHwEN h p

/ � Kw L � 0 OBE IwERBHF IwUHNF BO V wAz A– bNG GgN FHEOwyN i xN PRINA xL

M p O .Kw L/ p K 1 � L2– bNG :.Kw Lw M/ p
X

K1 � L1 � M1–
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00
uAGNPEwUF BO lNyGBE rRNUzF eINE YHEINF

wAz iHEOwyNF

fENCwENz V’UNF HFNz RA GgRF ygwCGNE

URAG OUHa1 yHEU

00-0 lNyGBE ’NUzF

� GJB]zRVNAFRBAwU INyGBE +NUz RF JERGGNA RA YwEGNFRwA yBBEzRAwGNF JRGg GJB OHAy]
GRBAFfi H.Kw L/ wAz �.Kw L/– �G Nwyg CBRAG .Kw L/ RA w FNG sfi JN wGGwyg GgN
INyGBE r p *H.Kw L/w �.Kw L/fl– lNyGBE +NUzF RA GJB]zRVNAFRBAwU FCwyN wEN NwFRUL
zRFCUwLNz JRGg GgN yBVVwAz DHRINE– hNywUU OEBV YgwCGNE 4 GgwG +EFG JN ANNz
GB JERGN GgN OHAyGRBAF H wAz � NRGgNE wF V+UNF BE wF RAURAN OHAyGRBAF– jgNA JN
ANNz GB yBAFGEHyG w VNFgPERz *n\o, BINE FBVN ENyGwAPUN h– rRAwUULfi GgN ywUU RF
DHRINE>n\o\H>n\o?\I>n\o??–

qawVCUN 00-0

mN zRFCUwL GgN INyGBE +NUz r p *0w K � L1fl BINE GgN ENyGwAPUN h p N"1 � K �
2w "0 � L � 1f– oBH FgBHUz xN ywENOHU ABG GB CHG GBB VwAL wEEBJF RA GgN +PHENfi
VwTRAP RG zRO+yHUG GB RAGNECENG– � VNFg JRGg xNGJNNA 0/ wAz 04 FHxzRIRFRBAF RA Nwyg
zRENyGRBA RF HFHwUUL +AN NABHPg– iNN rRPHEN 00–0–

’’ H < RAURAN>=/)a [0=\ =a=\ =L=?
’’ I < RAURAN>=a [ L^-1=\=a=\ =L=?
’’ a < URAFCwyN>]1\2\00?W
’’ L < URAFCwyN>]0\1\00?W
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=1 =0,4 =0 =/,4 / /,4 0 0,4 1 1,4 2

=0

=/,4

/

/,4

0

0,4

1

a

L

rRPHEN 00-0 lNyGBE +NUz r p *0w K � L1fl–

’’ *n\o, < VNFQPERz>a\L?W
’’ k < H>n\o?W l < I>n\o?W
’’ DHRINE>n\o\k\l?
’’ waRF RVwPN

dBGRyN GgwG GgN zN+ARGRBA BO H wF wA RAURAN OHAyGRBA URFGF xBGg K wAz L wF IwERwxUNFfi
NINA GgBHPg H RF wyGHwUUL w yBAFGwAG OHAyGRBA–
jgN UwFG yBVVwAzfi waRF RVwPNfi FNGF GgN GRyT VwETF GgN FwVN BA xBGg wKNF “wF

zBNF GgN yBVVwAz waRF NDHwU?fi xHG RA wzzRGRBA zBNF ABG UNwIN NKGEw FCwyN wG GgN
NzPNF BO GgN CUBGfi JgNEN GgN wEEBJF VwL gwAP BINE– dBGRyN wUFB GgwG GgN UNAPGg BO
GgN wEEBJF RF FywUNz GB ENCENFNAG GgN ENUwGRIN VwPARGHzN BO GgN INyGBEF– uO GgNEN RF
FBVN CUwyN RA GgN CUBGGRAP ENyGwAPUN JgNEN GgN INyGBE +NUz RF DHRGN UwEPNfi RG VwL
wCCNwE GB xN MNEB wG CBRAGF JgNEN GgN VwPARGHzN RF VBEN VBzNEwGN– jB FNN w HARG
INyGBE +NUz zRFCUwLNz JRGg GgN FwVN zRENyGRBAF wF rfi FNG

’’ k0 < k^_FDEG>k^-1 [ l^-1?
’’ l0 < l^_FDEG>k^-1 [ l^-1?^
’’ DHRINE>n\o\k0\l0?
’’ waRF RVwPN

jgN ENFHUG RF FgBJA RA rRPHEN 00–1– YBVCwEN JRGg rRPHEN 00–0–
lNyGBE +NUzF RA GgENN]zRVNAFRBAwU FCwyN gwIN GgENN yBVCBANAG OHAyGRBAFfi r p

*H.Kw Lw M/w �.Kw Lw M/w v.Kw Lw M/flfi wAz wGGwyg GgRF INyGBE GB Nwyg CBRAG .Kw Lw M/
RA FBVN FNG s RA KLM FCwyN– c�jb�X wUFB gwF w JwL BO zRFCUwLRAP GgENN]
zRVNAFRBAwU INyGBE +NUzF– rREFG JN VwTN V+UNF BE RAURAN OHAyGRBAF OBE Hw �fi wAz
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=1 =0,4 =0 =/,4 / /,4 0 0,4 1 1,4 2

=0

=/,4

/

/,4

0

0,4

1

a

L

rRPHEN 00-1 dBEVwURMNz INyGBE +NUz r<QQrQQ–

v– jgN c�jb�X PEwCgRAP yBVVwAz DHRINE2 zRFCUwLF GgN wEEBJF BO r wGGwygNz GB
wAL GJB]zRVNAFRBAwU FHEOwyN i GgwG URNF RAFRzN w GgENN]zRVNAFRBAwU ENyGwAPHUwE FCwyN
h– hNywUU GgwG JN HFNz DHRINE2 RA qKwVCUN 5–3 GB zRFCUwL GgN PEwzRNAG INyGBEF D O

wGGwygNz GB w UNINU FHEOwyN BO O – jB +UU w GgENN]zRVNAFRBAwU ENyGwAPHUwE FCwyN h

JRGg wEEBJFfi JN wGGwyg GgN wEEBJF GB w OwVRUL BO FHEOwyNFfi OBE NKwVCUNfi CUwANF M p
yBAFGwAG– jgRF ywA xN zBAN JRGg w FgBEG UBBC RA w FyERCG V+UN–

qawVCUN 00-1

YBAFRzNE GgN INyGBE +NUz

r.Kw Lw M/ p *0w K � L1w Mfl!

mN FgwUU zRFCUwL GgRF INyGBE +NUz RA GgN ENyGwAPUN

h p N"1 � K � 2w "0 � L � 1w "0 � M � 0f!

tNEN RF w FyERCG V+UN GB zB GgRF– iNN rRPHEN 00–2–

H < RAURAN>=0 [ /)a=\ =a=\ =L=\ =M=?
I < RAURAN>=a [ L^-1=\ =a=\ =L=\ =M=?
v < RAURAN>=M=\ =a=\ =L=\ =M=?
a < URAFCwyN>]1\2\5?W
L < URAFCwyN>]0\1\5?W
*n\o, < VNFQPERz>a\L?W
OBE M < ]09^390
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=1
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/,4
0

0,4
1

1,4

=0

=/,4

/

/,4

0

a
L

rRPHEN 00-2 jgENN]zRVNAFRBAwU CUBG BO GgN INyGBE +NUz r p *0w K � L1w Mfl–

p < M[/)nW
k < H>n\o\p?W
l < I>n\o\p?W
m < v>n\o\p?W
DHRINE2>n\o\p\k\l\m?
QBUz BA

NAz

�PwRA ABGRyN GgwG GgN RAURAN zN+ARGRBAF BO Hfi �fi wAz v URFG wUU GgENN IwERwxUNFfi Kw Lw M–
mN gwIN GwTNA GgN KL VNFg NINA yBwEFNE GgwA RA qKwVCUN 00–0fi wAz JN wEN HFRAP
BAUL FRK UNINUF RA GgN M zRENyGRBA– jB FNN GgN INyGBE +NUz CEBCNEULfi RG RF HFHwUUL
ANyNFFwEL GB IRNJ RG OEBV zROONENAG wAPUNF HFRAP GgN EBGwGN2z yBVVwAz– jgN ywUU
OBE DHRINE2 RF GgN NKwyG wAwUBP BO GgwG OBE DHRINEfi xHG JRGg GgENN wEPHVNAGF OBE GgN
CBRAG BO wGGwygVNAG wAz GgENN wEPHVNAGF OBE GgN yBVCBANAGF BO GgN INyGBE +NUz– uA
INEFRBAF 4–2 wAz gRPgNE BO c�jb�X fi DHRINE2 ywA GwTN GgENN]zRVNAFRBAwU wEEwLF
wF wEPHVNAGF– uA GgRF ywFN GgN UBBC ywA xN BVRGGNz wAz GgN NKNyHGRBA RF w xRG OwFGNE–
�OGNE H\I\v\a\L wEN zN+ANzfi HFN GgN yBVVwAzF

M < URAFCwyN>]0\0\5?W
*n\o\p, < VNFQPERz>a\L\M?W
k < H>n\o\p?W
l < I>n\o\p?W
m < v>n\o\p?W
DHRINE2>n\o\p\k\l\m?



00–1 bRAN RAGNPEwUF 112

00-1 bRAN RAGNPEwUF

� URAN RAGNPEwU BO w INyGBE +NUz r p *Hw �wvfl wUBAP wA BERNAGNz yHEIN Y OEBV f GB
g RF wA RAGNPEwU JERGGNA

p

Y

r \ zE p
p

Y

HzK � �zL �vzM! “00–0?

uG RF zN+ANz wF w URVRG BO FHVF

p

Y

r \ zE p URV
A60

A
A

Rp0
r.fR/ \ .fR�0 " fR/w

JgNEN fR w R p 0w ! ! ! w A � 0fi RF w FNDHNAyN BO CBRAGF BA Y fi JRGg f0 p f GgN RARGRwU
CBRAG wAz fA�0 p g GgN GNEVRAwU CBRAG– iNN rRPHEN 00–3– rEBV GgN zN+ARGRBAfi RG
OBUUBJF GgwG GgN URAN RAGNPEwU

p

Y

r \ zE p
p

Y

r \ j zFw

JgNEN j RF GgN HARG GwAPNAG INyGBE GB GgN yHEIN– tNAyN URAN RAGNPEwU “00–0? RF GgN
RAGNPEwU JRGg ENFCNyG GB wEy UNAPGg BO GgN GwAPNAGRwU yBVCBANAG BO r wAz RF RAGNECENGNz

f4

f5

f 

f7

f3

f2

f0

r=f3(
r=f5(

r=f (

r=f4(

r=f2(

r=f1(

r=f0( f1

rRPHEN 00-3 YHEIN Y JRGg CBRAGF fR fi INyGBEF fR�0 " fR fi wAz INyGBE +NUz r p *Hw �flfi JRGg H.Kw L/ Ž
!04 wAz �.Kw L/ Ž !0–
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wF GgN JBET zBAN xL GgN OBEyN +NUz r BA w xBzL OBUUBJRAP GgN yHEIN Y RA GgN PRINA
BERNAGwGRBA–
mgNA GgN yHEIN Y RF CwEwVNGNERMNz xL w yBAGRAHBHFUL zROONENAGRwxUN OHAyGRBA E.G/

BA GgN RAGNEIwU w � G � xfi JRGg E.w/ p f wAz E.x/ p gfi GgN URAN RAGNPEwU ywA xN
JERGGNA

p

Y

r \ zE p
p x

w

r.E.G// \ E0.G/ zG! “00–1?

uA GgRF OBEV GgN URAN RAGNPEwU VwL xN NIwUHwGNz NRGgNE AHVNERywUUL BE FLVxBURywUUL–

qawVCUN 00-2

mN HFN iRVCFBA=F EHUN GB NFGRVwGN GgN IwUHN BO GgN URAN RAGNPEwU
h

Y
r \ zEfi JgNEN

r.Kw Lw M/ p *Kw Mw NKC.K � L/fl

wAz Y RF CwEwVNGNERMNz xL E.G/ p *G yBF Gw G FRA Gw G1flw / � G � 1/ – � ywUU RF VwzN
GB GgN V+UN FRVCINyfi JERGGNA RA iNyGRBA 8–1–

; ZNORAN GQN yBVCBANAGF BO r^
H < RAURAN>=a=\ =a=\ =L=\ =M=?
I < RAURAN>=M=\ =a=\ =L=\ =M=?
v < RAURAN>=NaC>a[L?=\ =a=\ =L=\ =M=?

; YQBFN GQN G IwUHNF OBE iRVCFBA=F EHUN^
A < 1//W
G < URAFCwyN>/\ 1)CR\ A[0?W zG < 1)CR_AW
F < FRVCINy>A?W

; YwUyHUwGN GQN a\L\M IwUHNF wUBAP GQN yHEIN^
a < G^)yBF>G?W L < G^)FRA>G?W M < G^-1W

; YwUyHUwGN GQN yBVCBANAGF BO EzBG wUBAP GQN yHEIN^
azBG < yBF>G? ]G^)FRA>G?W
LzBG < FRA>G? [G^)yBF>G?W
MzBG < 1)GW

; YwUyHUwGN GQN GNEVF BO GQN RAGNPEwAz
u0 < H>a\L\M?^)azBGW
u1 < I>a\L\M?^)LzBGW
u2 < v>a\L\M?^)MzBGW

; YBVCHGN GQN RAGNPEwU HFRAP iRVCFBA^
RAGNPEwU < zBG>F\>u0 [u1 [u2??)zG_2W
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tBJNINEfi RO w CwEwVNGNERMwGRBA BO Y RF ABG wIwRUwxUNfi JN ywA VwTN wA NFGRVwGN
BO URAN RAGNPEwU “00–0? wF OBUUBJF– �CCEBKRVwGN GgN yHEIN Y xL w FNDHNAyN BO URAN
FNPVNAGF xNGJNNA GgN CBRAGF fS BA GgN yHEINfi S p 0w ! ! ! w A � 0fi wF RA rRPHEN 00–3–
jgN URAN FNPVNAG bS OEBV fS GB fS�0 ywA xN CwEwVNGNERMNz xL

ES .G/ p .0" G/fS � G fS�0w / � G � 0w

JRGg E0S p fS�0 " fS – jgNA

p

Y

r \ zE ³
A
A

Sp0

p

bS

r \ zE

p
A
A

Sp0

p 0

/

r.ES .G// \ .fS�0 " fS / zG

p
A

S

.KS�0 " KS /

p 0

/

H.ES .G// zG

�
A

S

.LS�0 " LS /

p 0

/

�.ES .G// zG

�
A

S

.MS�0 " MS /

p 0

/

v.ES .G// zG!

qwyg BO GgN RAGNPEwUF ywA xN zBAN NRGgNE FLVxBURywUUL BE AHVNERywUUL HFRAP iRVCFBA=F
EHUN BE DHwz!–

qawVCUN 00-3

iHCCBFN GgwG w yHEIN Y RA GgN KL CUwAN gwF xNNA OBHAz AHVNERywUUL wF GgN GEwSNyGBEL
BO w CwEGRyUN– jgN yBBEzRAwGNF BO GgN CBRAGF BA Y wEN wF PRINA RA GgN OBUUBJRAP GwxUN9

K / –0 –14 –3 –43 –65 –!1 –82 0

L / –//4 –/201 –/!// –034! –1!!! –2251 –3241 –4

bNG w OBEyN +NUz xN PRINA xL r.Kw L/ p *K yBF Lw K�Lfl– mN JwAG GB NFGRVwGN GgN JBET
zBAN BA GgN CwEGRyUN xL r wF RG OBUUBJF yHEIN Y OEBV f0 p ./w // GB f8 p .0w !4/–
jgRF RF zBAN RA GgN OBUUBJRAP FyERCG– mN HFN iRVCFBA=F EHUNfi JRGg A p 4/ BA Nwyg
FNPVNAG–
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a < */ ^0 ^14 ^3 ^43 ^65 ^!1 ^"2 0,
L < */ ^//4 ^/201 ^/!// ^034! ^1!!! ^2251 ^3241 ^4,

; ZNORAN GQN yBVCBANAGF BO r^
H < RAURAN>=a^)yBF>L?=\ =a=\ =L=?
I < RAURAN>=a[L=\ =a=\ =L=?

; fENCwEN GQN iRVCFBA INyGBE^
A < 4/W
F < FRVCINy>A?W
zG < 0_AW

; uARGRwURMN mBET^
mBET < /W
OBE S < 09!

; YwUyHUwGN GQN IwUHNF BO a wAz L wUBAP GQN
; SGQ FNPVNAG^
aa < URAFCwyN>a>S?\ a>S[0?\ A[0?W
LL < URAFCwyN>L>S?\ L>S[0?\ A[0?W

; YwUyHUwGN GQN RAGNPEwAz^
u < >a>S[0? ] a>S??)H>aa\LL?

[ >L>S[0? ] L>S??)I>aa\LL?

; YwUyHUwGN GQN SGQ RAGNPEwU^
RAGNPEwU < zBG>F\u?)zG_2W
mBET < mBET [ RAGNPEwU

NAz
mBET < ^"242

V’UN URAG

jgN V+UN URAG^V HFNF GgN CEByNzHEN BO qKwVCUN 00–3 GB NFGRVwGN GgN URAN RAGNPEwU BO
w GJB]zRVNAFRBAwU INyGBE +NUz r p *H.Kw L/w �.Kw H/fl wUBAP w CBULPBAwU CwGg zNGNE]
VRANz xL GgN HFNE xL yURyTRAP BA GgN +PHEN– jgN ywUU RF URAG>H\I\yBEANEF?fi JgNENfi
wF HFHwUfi yBEANEF RF w INyGBE *ww xw yw zfl GgwG zN+ANF w ENyGwAPUN h– hNVNVxNE GB
HFN FRAPUN DHBGNF RA GgN ywUU JgNA H wAz � wEN PRINA RA V+UNF– oBH wEN GgNA wFTNz
GB NAGNE GgN AHVxNE d BO URAN FNPVNAGF RA GgN CwGg– jgN +UN HFNF DHRINE GB CUBG
GgN INyGBE +NUz BINE h– jgNA yURyT BA GgN +PHEN JRGg GgN UNOG VBHFN xHGGBA GB
FGwEG GgN CwGg BO RAGNPEwGRBA– � FNyBAz yURyT CEBzHyNF w URAN OEBV GgN +EFG CBRAG GB
GgN FNyBAz CBRAG wAz yBVCHGNF GgN JBET zBAN xL GgN INyGBE +NUz wUBAP GgRF URAN–
jgRF CEByNzHEN ywA xN ENCNwGNz w GBGwU BO d GRVNF– jgN yHVHUwGRIN IwUHN BO GgN
URAN RAGNPEwU RF FgBJA BA GgN FyENNA– jgN CEBPEwV wUFB ywUyHUwGNF GgN URAN RAGNPEwU
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80/

rRPHEN 00-4 lNyGBE +NUz r p *L1w K2<5�2K<1flfi wAz CBULPBAwU CwGg zNGNEVRANz xL V+UN URAG^V–

h

Y
KzL– mgNA GgN yHEIN Y RF yUBFNz wAz OBEVF GgN CBFRGRINUL BERNAGNz xBHAzwEL BO

w CBULPBAfi GgRF URAN RAGNPEwU RF GgN wENw BO GgN CBULPBA– � FwVCUN +PHEN JRAzBJ RF
FgBJA RA rRPHEN 00–4 JRGg d p 0/–
� INyGBE +NUz RF yBAFNEIwGRIN RO RG RF GgN PEwzRNAG BO w FywUwE CBGNAGRwUfi r.Kw L/ p

D O – uA yBVCBANAG GNEVFfi H.Kw L/ p OK.Kw L/ wAz �.Kw L/ p OL.Kw L/– uO GgN INyGBE
+NUz r RF yBAFNEIwGRINfi GgN URAN RAGNPEwUF

h

Y
r \ zF wEN RAzNCNAzNAG BO CwGg– qDHRI]

wUNAGULfi
h

Y
r \ zF p / OBE NINEL yUBFNz yHEIN FHyg GgwG GgN yBVCBANAGF BO r wEN

yBAGRAHBHFUL zROONENAGRwxUN RA GgN RAGNERBE BO Y – uA GgN NKNEyRFNF JN FgwUU HFN URAG^V
GB NKCUBEN NKwVCUNF BO yBAFNEIwGRIN wAz ABAyBAFNEIwGRIN INyGBE +NUzF–

00-2 oHEU wAz sENNAWF GgNBENV

jgN yHEU BO w GgENN]zRVNAFRBAwU INyGBE +NUz

r.Kw Lw M/ p *H.Kw Lw M/w �.Kw Lw M/w v.Kw Lw M/flw

JgNEN Hw �wv wEN yBAGRAHBHFUL zROONENAGRwxUN OHAyGRBAFfi RF zN+ANz GB xN GgN INyGBE
+NUz

yHEU.r/ p *vL " �Mw HM "vK w �K " HLfl!

sENNA=F GgNBENV gNUCF GB PRIN w CgLFRywU wAz PNBVNGERywU VNwARAP GB GgRF DHwA]
GRGL– rREFG JN ENFGERyG BHE zRFyHFFRBA GB w INyGBE +NUz GgwG gwF BAUL GJB ABAMNEB
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0/s

rRPHEN 00-5 bRAN RAGNPEwU wEBHAz GgN xBHAzwEL BO FNG s JRGg CBFRGRIN BERNAGwGRBA–

yBVCBANAGF GgwG zNCNAz BAUL BA Kw Lfi

r p *H.Kw L/w �.Kw L/w /fl!

uA GgRF ywFN yHEU.r/ p */w /w �K " HLfl– dBJ JN wFFHVN GgRF INyGBE +NUz RF zN+ANz
RA w FNG s RA KL FCwyN JRGg CRNyNJRFN FVBBGg xBHAzwEL Y – mN wUFB wFFHVN GgwG Y
gwF GgN CBFRGRIN BERNAGwGRBA JRGg ENFCNyG GB s– uA CwEGRyHUwEfi GgN BHGNE xBHAzwEL BO
s RF BERNAGNz RA GgN yBHAGNEyUByTJRFN zRENyGRBA– iNN rRPHEN 00–5– jgNA JN gwIN

sENNAWF GgNBENV
p

Y

HzK � �zL p
p p

s

.�K " HL/ z �.Kw L/w “00–2?

JgRyg VwL wUFB xN FGwGNzfi

p

Y

r \ j zF p
p

Y

r \ zE p
p p

s

yHEU.r/ \ T z �.Kw L/! “00–3?

jgN URAN RAGNPEwU BA GgN UNOG BO qD– “00–2? ENCENFNAGF GgN JBET zBAN xL w OBEyN
+NUz r RA yREyURAP wEBHAz GgN yUBFNz CwGg Y – uA ,HRz ,BJfi r p *Hw �fl RF GgN INUByRGL
+NUz BO GgN ,HRzfi JRGg H xNRAP GgN K yBVCBANAG BO INUByRGL wAz � xNRAP GgN L

yBVCBANAG– uA GgRF yBAGNKGfi GgN URAN RAGNPEwU RF ywUUNz GgN yREyHkwGRBA BO GgN ,HRz
wEBHAz GgN yUBFNz CwGg Y – eA GgN ERPgG]gwAz FRzNfi T RF GgN INyGBE */w /w 0fl–
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sENNA=F GgNBENV PRINF VNwARAP GB GgN yHEU RA GgN OBUUBJRAP JwL– YBAFRzNE w FVwUU
FDHwEN BO FRzN Q yNAGNENz wG .K/w L//– �CCULRAP sENNA=F GgNBENV GB GgRF FVwUU FDHwENfi
JgRyg JN ywUU hQfi wAz zRIRzRAP xBGg FRzNF BO qD– “00–2? xL Q

1fi JN gwIN

0

Q1

p

Y

HzK � �zL p 0

Q1

p p

hQ

.�K " HL/ z �.Kw L/

p wINEwPN BINE hQ BO .�K " HL/!

uO JN wFFHVN yHEU.r/ RF yBAGRABHFfi GgNA GgN ERPgG]gwAz FRzN BO GgRF NDHwGRBA yBAINEPNF
GB �K.K/w L//" HL.K/w L// wF Q 6 /– jgHF yHEU.r/.K/w L// RF GgN URVRG BO GgN yREyH]
UwGRBA CNE HARG wENw wEBHAz FVwUUNE wAz FVwUUNE FDHwENF– tNAyN JN ywA RAGNECENG
yHEU.r/.K/w L// wF GgN yREyHUwGRBA CNE HARG wENw wG GgN CBRAG .K/w L//–

qawVCUN 00-4

mN ywA HFN GgN V+UN URAG^V GB RUUHFGEwGN GgRF UwFG RzNw– bNG GgN INyGBE +NUz r p
*0"L1w /fl RA GgN ENPRBA"0 � L � 0– jgRF INyGBE +NUz ENCENFNAGF GgN GJB]zRVNAFRBAwU
,BJ BO w IRFyBHF ,HRz OEBV UNOG GB ERPgG RA w ygwAANU JgBFN JwUUF wEN GgN URANF
L p #0– jgN ,HRz FGRyTF GB GgN JwUUF “GgN AB]FURC xBHAzwEL yBAzRGRBA?– mN FNN
RVVNzRwGNUL GgwG yHEU.r/ p 1LT– dBJ JN HFN GgN V+UN URAG^V GB ywUyHUwGN GgN
yREyHUwGRBA wEBHAz FVwUUNE wAz FVwUUNE CwGgF yNAGNENz wG GgN CBRAG ./w 0<1/fi JgNEN
yHEU.r/ \ T p 0– jgN CEBPEwV wUFB yBVCHGNF GgN wENwF BO GgN NAyUBFNz CBULPBA– mN
+EFG GwTN yBEANEF < *]0 0 ]0 0, wAz ywUyHUwGN GgN yREyHUwGRBA wEBHAz w GERwAPUN
JRGg INEGRyNF wG wCCEBKRVwGNUL f0 p ."!4w //w f1 p .!4w //w f2 p ./w 0/– ZRIRzRAP
GgN yREyHUwGRBA xL GgN wENwfi JN BxGwRA !5636 “GgN NKwyG wAFJNE RF 1<2?– hNCNwGRAP GgN
ywUyHUwGRBA JRGg w GERwAPUN JRGg INEGRyNF wG wCCEBKRVwGNUL f0 p ."!14w !2/w f1 p
.!14w !2/w f2 p ./w !6/fi wAz wPwRA zRIRzRAP GgN yREyHUwGRBA xL GgN wENwfi JN BxGwRA
!!544 “GgN NKwyG wAFJNE RF !!5555 ! ! !?– jgN FVwUUNE BO GgNFN GJB GERwAPUNF RF FgBJA
RA GgN HCCNE CwEG BO rRPHEN 00–6– iRAyN RG RF gwEz GB yUBFN GgN CwGg xL NLN JRGg GgN
yHEFBEfi GB BxGwRA xNGGNE wyyHEwyL JN FgBHUz PEwCg GgN INyGBE +NUz BINE w FVwUUNE ENyG]
wAPUN NAyUBFRAP GgN CBRAG ./w 0<1/ wAz ENCNwG GgN ywUyHUwGRBAF BINE GERwAPUNF yNAGNENz
wG ./w 0<1/– �F NKCNyGNzfi JN FNN GgwG GgN IwUHN BO GgN yREyHUwGRBAfi zRIRzNz xL GgN wENw
NAyUBFNz xL GgN CwGgfi wCCEBwygNF 0– mN gwIN HFNz GERwAPUNF gNENfi xHG wAL yUBFNz
CBULPBAF yBHUz xN HFNz–
uA GgN UBJNE gwUO BO rRPHEN 00–6fi JN FNN wABGgNE GERwAPUN– XNywHFN BO GgN JwL r

RF ygwAPRAPfi R–N–fi H RF RAyENwFRAP OBE L < /fi GgN yREyHUwGRBA wEBHAz GgRF GERwAPUN RF
ANPwGRINfi wAz yHEU.r/ CBRAGF RA GgN "T zRENyGRBA–
uA PNANEwUfi RG RF ABG NwFL GB FNN RO w INyGBE +NUz gwF w ABAMNEB yHEU xL UBBTRAP wG

w PEwCg BO GgN INyGBE +NUz– dNINEGgNUNFFfi JN ywA CENFNAG FBVN NKwVCUNF BO GLCRywU
GJB]zRVNAFRBAwU INyGBE +NUzF JgBFN yHEU ywA xN zNGNEVRANz IRFHwUUL–
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rRPHEN 00-6 YREyHUwGRBA wEBHAz GERwAPUNF BO GgN INyGBE +NUz r.Kw L/ p *0" L1w /fl–

qawVCUN 00-5

� FQNwE -BJ RF zN+ANz wF OBUUBJF– bNG C p *C0w C1fl xN w yBAFGwAG INyGBEfi wAz UNG
w.F/ xN w yBAGRAHBHFUL zROONENAGRwxUN OHAyGRBA BO BAN IwERwxUN– jgNA GgN OHAyGRBA
.Kw L/6 w.C1K " C0L/ RF yBAFGwAG BA URANF CwEwUUNU GB C– jgN PEwzRNAG

*@K w @Lflw.C1K " C0L/ p w0.C1K " C0L/D

RF wUJwLF CwEwUUNU GB GgN INyGBE D p *C1w"C0fl– bNG GgN INyGBE +NUz r p w.C1K "
C0L/C– jgNA GgN INyGBE +NUz r RF wUJwLF CwEwUUNU GB Cfi wAz RG ygwAPNF BAUL RA GgN
zRENyGRBA Dfi JgRyg RF BEGgBPBAwU GB C– mN gwIN

yHEU.r/ p .�K.Kw L/" HL.Kw L//T p w0.C1K " C0L/.C
1
0 � C11/T!

tNAyN yHEU.r/ RF ABAMNEB JgNANINE w0 6p /– jgN INyGBE +NUz BO qKwVCUN 00–4 RF w
FgNwE ,BJ JRGg C p R!yHEU.r/ p 1LT CBRAGF RA GgN CBFRGRIN zRENyGRBA OBE L = / wAz
RA GgN ANPwGRIN T zRENyGRBA OBE L < /–

qawVCUN 00-6

lBEGNK ,BJ9 bNG

r.Kw L/ p
�

"L

E
w
K

E

3

w
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JgNEN E p
X

K1 � L1– r RF w HARG INyGBE GgwG zNFyERxNF w ,HRz EBGwGRAP RA GgN yBHA]
GNEyUByTJRFN zRENyGRBA wxBHG GgN BERPRA– mN gwIN

yHEU.r/.Kw L/ p .�K.Kw L/" HL.Kw L//T p
�

0

E

�

T!

jgRF INyGBE +NUz RF FRAPHUwE wG GgN BERPRA xNywHFN GgN yHEU xNyBVNF RA+ARGN GgNEN–

V’UN yHEU

jgRF V+UN ywA gNUC LBH zNGNEVRAN JgNEN w GJB]zRVNAFRBAwU INyGBE +NUz gwF
w ABAMNEB yHEU wAz RAzRywGNF GgN FRPA wAz VwPARGHzN xL yBUBE– jgN ywUU RF
yHEU>H\I\yBEANEF?fi JgNENfi wF HFHwUfi H.Kw L/ wAz �.Kw L/ wEN PRINA RA V+UNF BE wF
RAURAN OHAyGRBAF– hNVNVxNE GB HFN FRAPUN DHBGNF BA H wAz � RA GgN ywUU JgNA GgNL wEN
PRINA RA V+UNF– yBEANEF RF GgN INyGBE BO yBEANE yBBEzRAwGNF BO GgN PEwCgRAP ENyG]
wAPUN– mgNA GgN ywUU RF VwzNfi GgN INyGBE +NUz RF PEwCgNzfi wAz yHEU.r/ RF yBVCHGNz
HFRAP zROONENAyN DHBGRNAG wCCEBKRVwGRBAF GB GgN zNERIwGRINF– jgN INyGBE +NUz RF FHCNE]
RVCBFNz BA w CyBUBE CUBG BO yHEU.r/– � yBUBE xwE RF zRFCUwLNz BA GgN ERPgG BO
GgN +PHEN GB RAzRywGN gBJ GgN yBUBE FywUN ENUwGNF GB GgN IwUHNF BO yHEU.r/– iNN
rRPHEN 00–!–

3

2

1

0

/L
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/,1
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a
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rRPHEN 00-! lNyGBE +NUz r.Kw L/ p .0<3/*0w K" K2<2" KL1<3fl zRFCUwLNz GBPNGgNE JRGg w CyBUBE CUBG

BO yHEU.r/–
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00-3 rUHa RAGNPEwUF

bNG r.Kw Lw M/ p *H.Kw Lw M/w �.Kw Lw M/w v.Kw Lw M/fl xN w INyGBE +NUz BA FBVN ENPRBA
BO KLM FCwyNfi wAz UNG i xN w CRNyN BO GJB]zRVNAFRBAwU FHEOwyN RA GgwG ENPRBA– mN
wFFHVN GgwG i RF wA BERNAGwxUN FHEOwyN– jgRF VNwAF GgwG wG Nwyg CBRAG .Kw Lw M/ 1 ifi
GgNEN RF zN+ANz w HARG ABEVwU INyGBE A GgwG IwERNF yBAGRAHBHFUL wF .Kw Lw M/ VBINF
BINE i– jgNA GgN -HK RAGNPEwk BO r BINE i RF

p p

i

r \ A ziw “00–4?

JgNEN zi RF GgN NUNVNAG BO FHEOwyN wENw BA i– mgNA r RF GgN INUByRGL BO w ,HRzfi
NKCENFFRBA “00–4? RF GgN IBUHVN BO ,HRz yEBFFRAP GgN FHEOwyN i CNE HARG GRVN– mgNA
GgN ,HK RF CBFRGRINfi GgN ANG ,BJ wyEBFF i RF RA GgN zRENyGRBA FCNyR+Nz xL A–
rBE w INyGBE +NUz r.Kw L/ p *H.Kw L/w �.Kw L/fl wAz w yHEIN Y JRGg ABEVwU INyGBE

Afi GgN ,HK RAGNPEwU RF
p

Y

r \ A zFw “00–5?

JgNEN zF RF GgN NUNVNAG BO wEy UNAPGg BA Y – uA CwEGRyHUwEfi RO Y RF GgN UNINU yHEIN BO
w OHAyGRBA P.Kw L/fi GgNA JN VwL GwTN

A p # DP
QQDPQQ

p #
*PK w PLfl
Z

P1K � P1L

!

uOfi RAFGNwzfi Y RF CwEwVNGNERMNz xL w CRNyNJRFN FVBBGg OHAyGRBA E.G/ p .K.G/w L.G//fi
JN VwL GwTN

A p # *L0.G/w"K 0.G/fl

*K 0.G/1 � L0.G/1fl0<1
!

uA GgRF ywFNfi GgN ,HK RAGNPEwU “00–5? ENzHyNF GB

p

Y

r \ A zF p #
p

Y

HzL " �zK !

V’UN :Ha1

jgN V+UN OUHa1^V yBVCHGNF GgN ,HK BO w GJB]zRVNAFRBAwU INyGBE +NUz GgEBHPg w
xBHAzwEL yBVCBFNz BO URAN FNPVNAGF– uG RF HFNz RA GgN FwVN VwAANE wF GgN V+UN
URAG^V– jgN ywUU RF OUHa1>H\I\yBEANEF? JgNEN GgN yBVCBANAGF Hw � BO r wEN
PRINA RA V+UNF BE wF RAURAN OHAyGRBAF– hNVNVxNE GB HFN FRAPUN DHBGNF RA GgN ywUU
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JgNA H wAz � wEN PRINA RA V+UNF– yBEANEF RF GgN INyGBE BO yBEANE yBBEzRAwGNF
*ww xw yw zfl– �OGNE GgN ywUUfi NAGNE GgN AHVxNE d BO FNPVNAGF RA GgN CwGg– oBH xNPRA
GgN CwGg BO RAGNPEwGRBA JRGg w +EFG yURyT BA GgN +PHEN– jgRF GRVNfi wOGNE GgN FNyBAz
yURyTfi GgN CEBPEwV yBVCHGNF GgN ,HK

h

r \ A zF wUBAP GgN FNPVNAG– jgN zRENyGRBA BO
GgN ABEVwU RF FgBJA xL GgN ENz wEEBJ– jgRF ywA xN zBAN OBE d FNPVNAGF–

qawVCUN 00-!

bNG GgN INyGBE +NUz xN r.Kw L/ p *Hw �fl p *K1<1w L1<1fl– mN wEN PBRAP GB +Az GgN
,HK GgEBHPg GgN xBHAzwERNF BO GJB GERwAPUNF yBAGwRANz RA GgN FDHwEN "1 � Kw L � 1–
jgN +EFG GERwAPUN RF RA GgN HCCNE ERPgG BO rRPHEN 00–8fi wAz GgN FNyBAz GERwAPUN RF RA
GgN UBJNE UNOG BO GgN FwVN +PHEN–

’’ H < RAURAN>=^4)a^-1=\ =a=\ =L=?
’’ I < RAURAN>=^4)L^-1=\ =a=\ =L=?
’’ yBEANEF < *]1 1 ]1 1,
’’ OUHa1>H\I\yBEANEF?

qAGNE GQN AHVxNE BO FNPVNAGF 2
OUHa <

0^1!41

’’ QBUz BA
’’ OUHa1>H\I\yBEANEF?

qAGNE GQN AHVxNE BO FNPVNAGF 2
OUHa < ]"^!!4

=1 =0,4 =0 =/,4 / /,4 0 0,4 1
=1

=0,4

=0

=/,4

/

/,4

0

0,4

1

a

L

0

1

2

0

1

2

rRPHEN 00-8 jJB ,HK ywUyHUwGRBAF OBE GgN INyGBE +NUz r p *K1<1w L1<1fl–
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00-4 jgN zRINEPNAyN GgNBENV

bNG r.Kw Lw M/ p *H.Kw Lw M/w �.Kw Lw M/w v.Kw Lw M/fl xN w INyGBE +NUz– jgN zRINEPNAyN
BO r RF GgN FywUwE OHAyGRBA

zRI.r/ p HK.Kw Lw M/� �L.Kw Lw M/�vM.Kw Lw M/!

jgN swHFF zRINEPNAyN GgNBENV yBAANyGF GgN RAGNPEwU BO zRI.r/ JRGg w ,HK RAGNPEwU–
bNG s xN w xBHAzNz FNG RA KLM FCwyNfi JgRyg RF xBHAzNz xL wA BERNAGwxUN FHEOwyN i–
bNG A zNABGN GgN HARG NKGNERBE ABEVwU GB i–

pRINEPNAyN GgNBENV

p p p

s

zRI.r/ zl .Kw Lw M/ p
p p

i

r \ A zi!

jgN zRINEPNAyN GgNBENV PRINF w VNwARAP GB zRI.r/ RA GgN OBUUBJRAP JwL– bNG hQ
xN w FVwUU yHxN JRGg FRzN Q yNAGNENz wG GgN CBRAG .K/w L/w M//– jgNA wCCULRAP GgN
zRINEPNAyN GgNBENV BINE hQ wAz zRIRzRAP xL GgN IBUHVN Q

2fi JN gwIN

0

Q2

p p

i

r \ A zi p 0

Q2

p p p

hQ

zRI.r/ zl ! “00–6?

jgN ERPgG]gwAz FRzN BO qD– “00–6? RF GgN wINEwPN BO zRI.r/ BINE GgN yHxN hQ– uO
GgN yBVCBANAGF BO r wEN yBAGRAHBHFUL zROONENAGRwxUNfi GgRF wINEwPN yBAINEPNF GB
zRI.r/.K/w L/w M// wF Q6 /– tNAyN OBE FVwUU Q JN ywA FwL

zRI.r/.K/w L/w M// ³ 0

Q2

p p

i

r \ A zi!

jgHF zRI.r/ gwF GgN HARGF BO ,HK.HARG IBUHVN– uA GgN yBAGNKG BO ,HRz ,BJfi r RF GgN
INUByRGL INyGBE BO GgN ,HRzfi JRGg H xNRAP GgN K yBVCBANAGfi � xNRAP GgN L yBVCBANAGfi
wAz v xNRAP GgN M yBVCBANAG– iRAyN INUByRGL gwF GgN HARGF BO UNAPGg.GRVNfi GgN ,HK
gwF GgN HARGF BO IBUHVN.GRVN– uG RF GgN IBUHVN BO ,HRz GgwG ,BJF wyEBFF GgN xBHAzwEL
FHEOwyN i CNE HARG GRVN– tNAyN RA GgRF yBAGNKGfi zRI.r/ RF GgN IBUHVN.GRVN BO ,HRz
GgwG RF xNRAP yENwGNz BE wxFBExNz CNE HARG IBUHVN–
eO yBHEFNfi GgNEN RF w GJB]zRVNAFRBAwU INEFRBA BO GgN zRINEPNAyN GgNBENV– jgN

V+UN OUHa1^V ywA gNUC HF HAzNEFGwAz GgN zRINEPNAyN RA GgN GJB]zRVNAFRBAwU ywFN–
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qawVCUN 00-8

bNG r.Kw L/ p *K1<1w FRA./L<1/fl– mN FgwUU yBVCHGN GgN ,HK wAz zRIRzN xL GgN wENw
BO GgN NAyUBFNz CBULPBA GB PNG wA wCCEBKRVwGRBA GB zRI.r/.Kw L/ p HK.Kw L/ �
�L.Kw L/– iNN rRPHEN 00–0/– jgN FDHwEN RA GgN UBJNE UNOG BO GgN +PHEN gwF INEGRyNF wG
wCCEBKRVwGNUL ."0!4w"0!4/w ."!4w"0!4/w ."!4w"!4/w ."0!4w"!4/– jgN ywUyHUwGNz
,HK RF "0!/101fi wAz GgN ywUyHUwGNz wENw “JgRyg FgBHUz xN NKwyGUL 0? RF 0–//85– tNAyN
,HK.wENw p "0!/004– jgN NKwyG IwUHN BO GgN zRINEPNAyN wG GgN yNAGNE BO GgRF FDHwEN
RF "0–
jgN UwEPNE FDHwEN gwF INEGRyNF wG .!4w"!4/w .1w"!4/w .1w 0/w .!4w 1/– jgN ,HK RF

ywUyHUwGNz GB xN 4–1635 wAz GgN wENw RF ywUyHUwGNz GB xN 1–1223– tNEN ,HK.wENw %
1–2506– jgN FVwUUNE FDHwEN RAFRzN GgN UwEPNE FDHwEN gwF INEGRyNF wG .0w //w .0!4w //fi
.0!4w !4/w .0w !4/– jgN ywUyHUwGNz ,HK RF –5555 wAz GgN ywUyHUwGNz wENw RF –1266– uA
GgN FVwUUNE FDHwENfi ,HK.wENw % 1–6655– jgN NKwyG IwUHN wG GgN yNAGNE BO FDHwENfi
.0!14w !14/fi RF zRI.r/.0!14w !14/ p 0!14� ./<1/ yBF./<!/ p 1!6/01–
sNANEwUUL FCNwTRAPfi RG RF zRO+yHUG GB zNGNEVRAN IRFHwUUL GgN FRPA BO GgN zRINEPNAyN

BO w INyGBE +NUz– eHE RAGHRGRIN ONNURAP RF GgwG RO GgN wEEBJF wEN FCENwzRAP wCwEGfi GgN
zRINEPNAyN FgBHUz xN CBFRGRINfi wAz RO GgNL wEN yBAINEPRAPfi GgN zRINEPNAyN FgBHUz xN
ANPwGRIN– jgRF wCCNwEF GB xN GgN ywFN RA rRPHEN 00–0/– tBJNINEfi GgN VwGGNE RF VBEN
FHxGUNfi wF FgBJA RA GgN OBUUBJRAP NKwVCUNF–
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rRPHEN 00-0. rUHK ywUyHUwGRBAF wEBHAz FDHwENF OBE GgN INyGBE +NUz r.Kw L/ p *K1<1w FRA./L<1/fl–
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qawVCUN 00-0.

mN zN+AN wyyNkNEwGNz -BJ wF OBUUBJF9 bNG C p *C0w C1fl xN w yBAFGwAG INyGBEfi
JgRyg JRUU xN GgN zRENyGRBA BO GgN ,BJfi wAz UNG w.F/ xN w yBAGRAHBHFUL zROONENAGRwxUN
OHAyGRBA BO BAN IwERwxUN– jgN OHAyGRBA .Kw L/6 w.C0K � C1L/ RF yBAFGwAG BA URANF
CNECNAzRyHUwE GB Cfi wAz GgN PEwzRNAG BO w.C0K � C1L/ RF CwEwUUNU GB C– dBJ JN FNG
r.Kw L/ p w.C0K � C1L/C– mN gwIN

zRI.r/.Kw L/ p w0.C0K � C1L/.C
1
0 � C11/!

tNAyN zRI.r/ RF CBFRGRIN BE ANPwGRIN zNCNAzRAP BA GgN FRPA BO w0– tNEN wUU GgN INyGBEF
wEN CwEwUUNUW GgNL zB ABG FCENwz wCwEG BE yBAINEPN– tBJNINEfi GgN ,BJ FCNNzF HC BE
FUBJF zBJA zNCNAzRAP BA wfi JgRyg RF GgN ENwFBA OBE GgN GNEV wyyNUNEwGNz ,BJ– �
FRVCUN NKwVCUN JRGg C p R RF

r.Kw L/ p *K1w /fl!

mN gwIN zRI.r/ p 1K fi JgRyg RF CBFRGRIN OBE K = / wAz ANPwGRIN OBE K < /– YBVCwEN
JRGg FgNwE ,BJfi zRFyHFFNz RA qKwVCUN 00–5–

qawVCUN 00-00

hwzRwU ,BJ9 mN yBAFRzNE GgN INyGBE +NUz

r.Kw L/ p
PK

E
w
L

E

R

w

JgNEN E p
X

K1 � L1– r RF w HARG INyGBE +NUz– mN gwIN

zRI.r/.Kw L/ p 0

E
!

jgN INyGBE +NUz RF FRAPHUwE wG GgN BERPRA xNywHFN zRI.r/ xNyBVNF RA+ARGN GgNEN– jgN
CBFRGRIN zRINEPNAyN BO GgRF INyGBE +NUz RF zHN GB GgN OwyG GgwG GgN wEEBJF wEN FCENwzRAP
wCwEG– tBJNINEfi wF JN FgwUU FNN RA GgN NKNEyRFNFfi RO GgN wEEBJF wEN PNGGRAP FgBEGNE wF
GgNL FCENwz BHGfi GgN zRINEPNAyN VwL xN MNEB BE ANPwGRIN–
uA GgN NKNEyRFNF LBH JRUU yBAFGEHyG wA V+UNfi zRIP^Vfi GgwG RF GgN wAwUBP BO yHEU^V–

uG FHCNERVCBFNF GgN INyGBE +NUz BA w CyBUBE CUBG BO GgN zRI.r/–

qaNEyRFNF

0- w? bNG r.Kw L/ p *KLw yBF.KL/fl– kFN DHRINE GB PEwCg GgN INyGBE +NUz BA GgN
FDHwEN / � Kw L � 3–
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x? bNG Y xN CwEwVNGNERMNz xL E.G/ p *G1w NKC.G/flw / � G � 1– rBUUBJRAP
qKwVCUN 00–2fi VwTN w AHVNERywU NFGRVwGN BO GgN URAN RAGNPEwU

h

Y
r\zE– kFN iRVCFBA=F

EHUNfi +EFG JRGg 0// FHxzRIRFRBAF wAz GgNA JRGg 1// FHxzRIRFRBAF– qFGRVwGN GgN NEEBE
RA GgN +EFG ywUyHUwGRBA–

1- w? bNG r.Kw Lw M/ p *0" L1 " M1w /w /fl– kFN DHRINE2 GB PEwCg GgN INyGBE +NUz
RA GgN yHxN "0 � Kw Lw M � 0–

x? bNG GgN yHEIN Y xN CwEwVNGNERMNz xL E.G/ p *Gw G yBF Gw G FRA Gflw / � G � 1/ –
YwUyHUwGN GgN URAN RAGNPEwU

h

Y
r \ zE xL gwAzfi wAz AHVNERywUUL JRGg iRVCFBA=F EHUN–

2- bNG GgN yHEIN Y xN PRINA RA GwxHUwE OBEVfi

K / –4/!2 –2!22 ]–4!14 ]1–/222 ]2–0305

L / –2582 0–0840 0–6816 0–3622 ]/–////

K ]2–0305 ]2–/388 0–2480 0–4422 3–4638 5–1!21

L ]/–//// ]1–1048 ]3–0!2/ ]3–6!/4 ]2–212! /–////

bNG GgN INyGBE +NUz r p *KLw yBF.KL/fl– qFGRVwGN GgN URAN RAGNPEwU
h

Y
r \ zE HFRAP GgN

CEByNzHEN BO qKwVCUN 00–3–

3- �zz w INyGBE BO M IwUHNF GB GgN K wAz L IwUHNF BO qKNEyRFN 2fi M. S/ p . S "
0/<0/w S p 0w ! ! ! w 00– dBJ FHCCBFN GgN zRFyENGN CBRAGF .KS w LS w MS /w S p 0w ! ! ! w 00fi
wEN UBywGNz BA GgN yHEIN Y – bNG GgN INyGBE +NUz r p *KMw yBF.KL/w Mfl– qFGRVwGN GgN
URAN RAGNPEwU

h

Y
r \ zE–

4- bNG GgN OBEyN +NUz r.Kw L/ p *FRA.KL/w K " Lfl–
w? bNG yBEANEF xN */ 1!1 / 1!1fl wAz UNG Y xN GgN CwGg yBAFRFGRAP BO GgN GJB

FGEwRPgG]URAN FNPVNAGF OEBV .!4w !4/ GB .0!4w 0/ wAz OEBV .0!4w 0/ GB .1w 1/– kFN GgN
V+UN URAG^V GB ywUyHUwGN GgN JBET RAGNPEwU

h

Y
r \ zE–

x? hNCNwG GgN JBET ywUyHUwGRBA JRGg GgN CwGg Y ABJ yBAFRFGRAP BO 0/ URAN
FNPVNAGF OBEVRAP w yHEIN OEBV .!4w !4/ GB .1w 1/–

y? jEL IwERBHF CwGgF GB FNN gBJ LBH ywA VwTN GgN JBET wUBAP GgN CwGg Y OEBV
.!4w !4/ GB .1w 1/ ABAANPwGRIN wAz wF FVwUU wF CBFFRxUN–

5- w? kFN GgN FwVN INyGBE +NUz BINE GgN FwVN ENyGwAPUN wF RA qKNEyRFN 4– YwUyHUwGN
GgN JBET wEBHAz w yUBFNz CwGg JRGg 0/ FNPVNAGF HFRAP GgN V+UN URAG^V– rREFG zB w
yUBFNz CwGg RA GgN UBJNE ERPgG]gwAz yBEANEfi GgNA RA GgN HCCNE UNOG]gwAz yBEANEfi wAz
+AwUUL RA GgN HCCNE ERPgG]gwAz yBEANE– YwUyHUwGN wAz ENyBEz GgN JBET.wENw OBE Nwyg
yUBFNz CwGg–
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x? kFN GgN V+UN yHEU^V GB FNN JgNEN yHEU.r/ RF PENwGNFG wAz JgNEN FVwUUNFG–
YBVCwEN JRGg LBHE ENFHUGF RA CwEG w?– uO RA Nwyg ywFN LBH zRIRzN GgN JBET “yREyHUwGRBA?
xL GgN wENw BO GgN NAyUBFNz CBULPBAfi gBJ yUBFN zB LBH yBVN GB GgN IwUHN BO GgN
yHEU.r/ wG GgN yNAGNE BO GgN CBULPBA(

6- bNG r.Kw L/ p *K � FRA Lw K yBF Lfl–
w? kFN GgN V+UN URAG^V JRGg GgRF r wAz GgN ENyGwAPUN h p *0w 3fl ð *"1w 1fl–

YwUyHUwGN GgN JBET zBAN xL wAL GJB CwGgF OEBV GgN CBRAG .0!4w"0/ GB GgN CBRAG
.2!4w 0/– kFN wAL AHVxNE BO FNPVNAGF– mgwG wEN LBHE ENFHUGF(

x? YwUyHUwGN GgN JBET “yREyHUwGRBA? wEBHAz wAL yUBFNz CwGg– mgwG ywA LBH
yBAyUHzN wxBHG GgRF INyGBE +NUz(

!- bNG GgN INyGBE +NUz r p *"Lw Kfl<E Cfi JgNEN E p
X

K1 � L1–�

w? YwUyHUwGN yHEU.r/ xL gwAz wAz FgBJ GgwG

yHEU.r/ p 1" C

E C
T!

jgRF ENFHUG wCCNwEF GB ygwUUNAPN BHE RAGHRGRBAfi xNywHFN GgN ,BJ RF yBHAGNEyUByTJRFN
OBE wUU C = /fi LNG GgN yHEU.r/ CBRAGF RA GgN ANPwGRIN T zRENyGRBA OBE C = 1–

x? bNG C p 2– kFN URAG^V BA GgN ENyGwAPUN h p *!4w 0!4flð *"!4!4fl– YwUyHUwGN
GgN yREyHUwGRBA RA GgN yBHAGNEyUByTJRFN zRENyGRBA wEBHAz w FVwUU FDHwEN yNAGNENz wG
.0w //fi JgNEN yHEU.r/ p "T– dBGN GgwG GgN JBET m0 zBAN BA GgN ERPgG FRzN BO GgN
FDHwEN RF CBFRGRIN xHG GgwG GgN JBET zBAN BA GgN UNOG FRzN BO GgN FDHwEN RF ANPwGRINfi
m2 < /fi wAz GgwG m0�m2 < /– jgN JBET zBAN BA GgN GBC wAz xBGGBV FNPVNAGF RF
BO w FVwUUNE BEzNE–

y? bNG C p 0– ZB GgN FwVN ywUyHUwGRBA wAz ABGN ABJ GgwG m0 �m2 = /– ZBNF
GgRF wPENN JRGg GgN gwAz ywUyHUwGRBA zBAN RA CwEG w?(

8- bNG w INyGBE C p *C0w C1fl xN PRINA– bNG w p w.F/– bNG r.Kw L/ p w.C1K" C0L/C–
jgRF RF wA NKwVCUN BO w FgNwE ,BJ “FNN qKwVCUN 00–5?–

w? YwUyHUwGN GgN yHEU.r/ xL gwAz–
x? bNG C p *0w 1fl wAz w.F/ p QFQ– kFN URAG^V BA GgN ENyGwAPUN h p *0w 2fl ð

*0w 2fl– YwUyHUwGN GgN yREyHUwGRBA wEBHAz w FVwUU yUBFNz CwGg ULRAP wxBIN GgN URAN
L p K<1 wAz wEBHAz w FVwUU yUBFNz CwGg ULRAP xNUBJ GgN URAN L p K<1– ZB GgN
ENFHUGF wPENN JRGg LBHE ywUyHUwGRBA RA CwEG w?(

0.- bNG r.Kw L/ p *0w .L<3/ FRA./K/fl–
w? YwUyHUwGN zRI.r/ xL gwAz– mgNEN RF RG CBFRGRINfi wAz JgNEN RF RG ANPwGRIN(
x? kFN GgN V+UN OUHa1^V BINE GgN ENyGwAPUN h p */w 1fl ð */w 1fl– YwUyHUwGN

GgN ,HK wEBHAz w FVwUU FDHwEN ULRAP RA K < 0fi wAz zRIRzN xL GgN wENw– ZBNF GgRF
wCCEBKRVwGN zRI.r/ wG GgN yNAGNE BO GgN FDHwEN(
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y? ZB GgN FwVN ywUyHUwGRBA BINE w FVwUU FDHwEN ULRAP RA K = 0fi wAz wAFJNE
GgN FwVN DHNFGRBA wF RA CwEG x?–

00- jgN V+UN yHEU^V HFNF yNAGNENz zROONENAyNF GB wCCEBKRVwGN GgN IwUHN BO �K"HL�

RA GgN URANF Y0 < ^^^ wAz Y1 < ^^^–
w? kFN GgN yNAGNENz zROONENAyN OBEVHUw

H.K � Qw L/" H.K " Qw L/

1Q
� �.Kw L � Q/" �.Kw L " Q/

1Q

GB wCCEBKRVwGN GgN zRINEPNAyN HK � �L – cBzROL GgN V+UN yHEU^V GB VwTN w CyBUBE
CUBG BO GgN zRINEPNAyN BO w INyGBE +NUz r.Kw L/ p *H.Kw L/w �.Kw L/fl– YwUU GgN ANJ
+UN zRIP^V–

x? kFN zRIP^V GB CUBG GgN zRINEPNAyN BO GgN INyGBE +NUz BO NKNEyRFN 0/–

01- bNG GgN INyGBE C p *C0w C1fl wAz UNG r.Kw L/ p w.C0K � C1L/C– jgRF RF wyyNU]
NEwGNzfi CwEwUUNU ,BJ “FNN qKwVCUN 00–0/?–

w? YwUyHUwGN zRI.r/ xL gwAz–
x? bNG C p *1w"0fl wAz UNG w.F/ p QFQ � F1– kFN GgN V+UN OUHa1^V BINE GgN

ENyGwAPUN h p *"1w 1flð *"1w 1fl– YwUyHUwGN GgN ,HK wEBHAz w FVwUU FDHwEN wxBIN GgN
URAN L p 1K wAz zRIRzN xL GgN wENw– ZBNF GgRF wCCEBKRVwGN GgN zRINEPNAyN wAz GgN
yNAGNE BO GgN FDHwEN(

y? hNCNwG GgN ywUyHUwGRBA OBE w FVwUU FDHwEN ULRAP xNUBJ GgN URAN L p 1K –
�AFJNE GgN FwVN DHNFGRBA–

02- bNG r p *Kw Lfl<E Cfi JRGg E p
X

K1 � L1–�

w? YwUyHUwGN zRI.r/ xL gwAz– igBJ GgwG

zRI.r/ p 1" C

E C
!

�PwRAfi GgRF ENFHUG FNNVF yBHAGNERAGHRGRIN– �UGgBHPg GgN wEEBJF wEN FCENwzRAP wCwEG
OBE wUU C = /fi GgN zRINEPNAyN RF ANPwGRIN OBE C = 2– jgRF ywA xN HAzNEFGBBz xL
ABGRAP GgwG GgN UwEPNE C RFfi GgN OwFGNE GgN wEEBJF wEN PNGGRAP FgBEGNE wF E RAyENwFNF–

x? bNG C p 2– kFN GgN V+UN OUHa1^V BA GgN ENyGwAPUN h p *!4w 0!4flð*"!4w !4fl–
YwUyHUwGN GgN ,HK wEBHAz w FDHwEN JRGg FRzN !3 yNAGNENz wG .0w //– dBGN GgwG GgN ,HK
wUBAP GgN GBC wAz xBGGBV BO GgN FDHwEN O0 wAz O2 wEN xBGg CBFRGRINfi JRGg O0 ³ O2–
jgN ,HK O1 BA GgN ERPgG FRzN RF CBFRGRINfi JgRUN GgN ,HK O3 BA GgN UNOG FRzN RF ANPwGRIN
JRGg O0 � O1 � O2 � O3 < /–

y? dBJ UNG C p 0– hNCNwG GgN ywUyHUwGRBA BO CwEG x?– mgwG RF GgN FRPA BO GgN
,HK( tBJ zB GgN RAzRIRzHwU CwEGF wzz HC(
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z? rRAwUULfi UNG C p 1– hNCNwG GgN ywUyHUwGRBA BO CwEG x?– mgwG RF GgN ENFHUG(
tBJ zB GgN RAzRIRzHwU CwEGF xwUwAyN BHG(

03- bNG r.Kw L/ p * O .Kw L/w P.Kw L/fl xN w INyGBE +NUz wAz UNG s xN GgN HARG FDHwEN��

/ � Kw L � 0– jgN ,HK GgEBHPg GgN xBHAzwEL BO s “HFRAP GgN NKGNERBE ABEVwU? RF
GgN FHV BO OBHE RAGNPEwUF9

p

@s

r \ A zF p "
p 0

/

O ./w L/zL �
p 0

/

P.Kw 0/zK �
p 0

/

O .0w L/zL "
p 0

/

P.Kw //zK !

w? mERGN w FyERCG +UN GB ywUyHUwGN GgRF ,HK RAGNPEwU– jgN FyERCG FgBHUz ywUU
OHAyGRBA V+UNF O^V wAz P^V– kFN GgN BAN]zRVNAFRBAwU iRVCFBA=F EHUN JRGg A p 1/
GB ywUyHUwGN Nwyg BO GgN OBHE RAGNPEwUF–

x? jB GNFG LBHE FyERCGfi HFN RG GB ywUyHUwGN GgN ,HK RAGNPEwU OBE r.Kw L/ p
*.K � 0/Lw 2L1flfi wAz yBVCwEN JRGg LBHE ywUyHUwGRBA xL gwAz–

y? dBJ UNG O .Kw L/ p NKC.K � L/ wAz P.Kw L/ p L yBF.K1/– YwUyHUwGN GgN ,HK
RAGNPEwU JRGg LBHE FyERCG– jgNA HFN GgN V+UN FRVC1 GB ywUyHUwGN AHVNERywUUL GgN
RAGNPEwU

h h

s
zRI.r/ zKzL JRGg A p V p 1/ wAz GgNA JRGg A p V p 3/– YBVCwEN

GgN ENFHUG OBE GgN zBHxUN RAGNPEwU JRGg GgN ENFHUG OBE GgN xBHAzwEL RAGNPEwUF–



01
fEBxUNVF OEBV qUNyGEBFGwGRyF

wAz rUHRz rUBJ

fENCwENz V’UNF HFNz RA GgRF ygwCGNE

OUBv0 OUBv1

YgwCGNE 01 RF zRIRzNz RAGB GJB VwSBE FNyGRBAFfi BAN zNwURAP JRGg CEBxUNVF OEBV
NUNyGEBFGwGRyF wAz GgN BGgNE yBINERAP CEBxUNVF OEBV ,HRz ,BJ– mN FgwUU zRFyHFF
NUNyGEBFGwGRyF +EFG xNywHFN JN zNwU JRGg w FRAPUN NDHwGRBA– uA GgN zRFyHFFRBA BO ,HRz
,BJfi JN FgwUU ANNz GB yBAFRzNE FLFGNVF BO NDHwGRBAF–
rREFG JN RAGEBzHyN FBVN GNygARDHNF JN JRUU HFN OBE zNERIRAP GgN NDHwGRBAF–

01-0 �A RVCBEGwAG GBBU

jgN CERAyRCUN GBBU HFNz GB zNERIN GgN CwEGRwU zROONENAGRwU NDHwGRBAF BO CgLFRyF RF GgN
zRINEPNAyN GgNBENV– jgN zRINEPNAyN GgNBENV yBAANyGF PUBxwU BxFNEIwGRBAF BO INyGBE
+NUzF “N–P–fi ,HK RAGNPEwUF BINE FHEOwyNF? JRGg GgN UBywU xNgwIRBE BO GgN INyGBE +NUzF
“CwEGRwU zNERIwGRINF BO GgN yBVCBANAGF?– �CCURywGRBA BO GgN zRINEPNAyN GgNBENV BOGNA
UNwzF GB wA RAGNPEwU NDHwGRBAfi OBE RAFGwAyNfi

p p

s

O .Kw L/ z �.Kw L/ p / BE

p p p

s

O .Kw Lw M/ zl .Kw Lw M/ p /w
“01–0?

gBUzRAP OBE wUU FNGF s RA KL FCwyN BE wUU FNGF s RA KLM FCwyN– dNKG JN JwAG GB
zNzHyN w FGwGNVNAG wxBHG GgN CBRAG IwUHNF BO O OEBV “01–0?–

130
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dHUU jgNBENV

uO O RF yBAGRAHBHF wAz qD– “01–0? gBUzF OBE wUU FNGF sfi GgNA O Ž /–
mN FgBJ JgL GgRF RF GEHN RA GJB zRVNAFRBAF– jgN wEPHVNAG RA GgENN zRVNAFRBAF

RF GgN FwVN– rRK w CBRAG .K/w L//– YBAzRGRBA “01–0? gBUzF RA CwEGRyHUwE OBE wUU FDHwENF
gQ BO FRzN Q yNAGNENz wG .K/w L//fi

gQ p N.Kw L/ 9 QK " K/Q � Q<1w QL " L/Q � Q<1f!

ZRIRzRAP qD– “01–0? xL Q1fi JN gwIN

0

Q1

p p

gQ

O .Kw L/ zKzL p / OBE wUU Q = /! “01–1?

XHG qD– “01–1? RF SHFG GgN wINEwPN BO O BINE gQ– �F Q ! /fi GgRF wINEwPNfi JgRyg RF
wUJwLF MNEB xL qD– “01–1?fi GNAzF GB GgN IwUHN BO O wG .K/w L//– mN JERGN GgRF wF

O .K/w L// p URV
Q6/

0

Q1

p p

gQ

O .Kw L/ zKzL p /!

iRAyN .K/w L// yBHUz xN wAL CBRAGfi JN FNN GgwG O RF MNEB NINELJgNEN–

01-1 qUNyGEBFGwGRyF

uA GgRF RAGEBzHyGRBA GB GgN FHxSNyGfi JN FgwUU FNG wUU GgN CgLFRywU yBAFGwAGF GB 0– jgN
NUNyGERy +NUz q p *q0w q1w q2fl RF w INyGBE wGGwygNz GB Nwyg CBRAG RA FBVN FNG s BO
KLM FCwyN– uG RF GgN OBEyN NKNEGNz BA w CwEGRyUN JRGg w HARG CBFRGRIN ygwEPN– jgN +NUz
RF CEBzHyNz xL GgN CENFNAyN BO ygwEPNfi wyyBEzRAP GB YBHUBVx=F UwJ– uO w ygwEPN BO
g yBHUBVxF RF UBywGNz wG GgN CBRAG a/ p .K/w L/w M//fi GgN NUNyGERy +NUz wG GgN CBRAG
a p .Kw Lw M/ RF

q.Kw Lw M/ p g.a" a//

3/ QQa" a/QQ2
! “01–2?

dBGRyN GgwG RO g = /fi GgN NUNyGERy +NUz INyGBE q CBRAGF OEBV a/ GB a– uA GgRF ywFNfi
GgN OBEyN RF ENCNUUNAG– uO g < /fi GgN q INyGBE CBRAGF OEBV a GB a/fi wAz GgN ygwEPN wG
a/ RF wGGEwyGRAP GgN CBFRGRIN HARG GNFG ygwEPN– uA NRGgNE ywFNfi GgN VwPARGHzN BO q RF

QQq.Kw Lw M/QQ p QgQ
3/ QQa" a/QQ1

!

jgRF RF wA NKwVCUN BO wA RAINEFN FDHwEN kwJ–
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mgwG RF GgN NUNyGERy +NUz CEBzHyNz xL w zRFGERxHGRBA BO ygwEPN( jJB OwyGF wxBHG
GgN NUNyGERy +NUz PNANEwGNz xL FHyg w ygwEPN zRFGERxHGRBAfi JgRyg ywA xN INER+Nz RA
GgN UwxBEwGBELfi wEN

u jgN NUNyGERy ’NUz RF yBAFNEIwGRIN– jgN URAN RAGNPEwU
h

Y
q \ zE p / OBE wUU yUBFNz

CwGgF Y –

uu swHFFWF Uwv jgN FGENAPGg BO GgN NUNyGERy +NUzfi wF VNwFHENz xL GgN ,HK RAGNPEwU
p p

i

q \ A zi

BINE w yUBFNz FHEOwyN ifi RF NDHwU GB GgN GBGwU ygwEPN yBAGwRANz JRGgRA GgN FHEOwyN–
mgNA GgN ygwEPN RF zRFGERxHGNz yBAGRAHBHFUL BINE w IBUHVN xL w ygwEPN zNAFRGL
..Kw Lw M/fi swHFF=F UwJ xNyBVNF

p p

i

q \ A zi p
p p p

s

..Kw Lw M/ zlw “01–3?

JgNEN s RF GgN ENPRBA xBHAzNz xL i– jgNFN GJB OwyGF JRUU wUUBJ HF GB zNGNEVRAN
GgN NUNyGERy +NUz OEBV w PRINA ygwEPN zNAFRGL .–
�FFHVRAP BHE ENPRBA BO RAINFGRPwGRBA gwF AB gBUNF RA RGfi GgN OwyG GgwG q RF yBAFNE]

IwGRIN VNwAF GgwG GgNEN RF w CBGNAGRwU OHAyGRBA �.Kw Lw M/ FHyg GgwG

"D� p q! “01–4?

jgN VRAHF FRPA RF w yBAINAGRBA HFNz RA CgLFRyF– � FHEOwyN BA JgRyg � RF yBAFGwAG
RF ywUUNz wA NDHRCBGNAGRwk FHEOwyN–
dBJ JN wCCUL GgN zRINEPNAyN GgNBENV GB GgN RAGNPEwU BA GgN UNOG BO qD– “01–3?–

mN zNzHyN GgwG
p p p

s

zRI.q/ zl p
p p p

s

. zl “01–5?

BE
p p p

s

*zRI.q/" .fl zl p /

OBE wUU xBHAzNz FNGF s– tNAyN xL GgN dHUU GgNBENVfi JN ywA yBAyUHzN GgwG

zRI.q/.Kw Lw M/ p ..Kw Lw M/! “01–6?

XHG OEBV qD– “01–4?fi JN gwIN zRI.q/ p zRI."D�/ p "0�– jgHF GgN CBGNAGRwU �
VHFG FwGRFOL

"0� p .! “01–!?
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jgRF RF GgN fBRFFBA NDHwGRBA– uG wCCNwEF RA VwAL BGgNE yBAGNKGFfi RAyUHzRAP gNwG
GEwAFONE wAz wyBHFGRyF– jgN BCNEwGBE BA GgN UNOGfi 0� p �KK � �LL � �MM fi RF GgN
bwCUwyN BCNEwGBE FNNA RA YgwCGNE !–
dBJ JN gwIN w FRAPUN CwEGRwU zROONENAGRwU NDHwGRBA GgwG ENUwGNF GgN NUNyGEBFGwGRy

CBGNAGRwU GB w PRINA ygwEPN zNAFRGL– eAyN � RF zNGNEVRANzfi q RF OBHAz OEBV qD– “01–4?–
jgN CgLFRywUUL ENUNIwAG FBUHGRBA BO qD– “01–!?fi RA GgN wxFNAyN BO wAL xBHAzwERNFfi

RF OBHAz HFRAP GgN CBGNAGRwU BO w CBRAG ygwEPN– uG RF NwFL GB INEROL GgwG GgN CBGNAGRwU
BO GgN NUNyGERy +NUz “qD– 01–2? OBE g p 0 wAz a/ p / RF

 .a/ p 0

3/ QQaQQ
!

 RF GgN OHAzwVNAGwU CBGNAGRwU RA GgENN zRVNAFRBAF– oBH FgBHUz INEROL GgwG 0 p /
OBE a 6p /– uO GgN HARG ygwEPN RF CUwyNz wG L 6p /fi GgN CBGNAGRwU RF

 .a" L/ p 0

3/ QQa" LQQ
!

dBGRyN GgwG GgN CBGNAGRwU  xNyBVNF RA+ARGN wF a 6 L xNywHFN GgN HARG ygwEPN RF
yBAyNAGEwGNz wG w FRAPUN CBRAG L–
jgN CBGNAGRwU CEBzHyNz xL ygwEPNF g0 wG L0 wAz g1 wG L1 RF

g0 .a" L0/� g1 .a" L1/!

uO ygwEPNF g0w g1w ! ! ! w gA wEN CUwyNz wG UBywGRBAF L0w L1w ! ! ! w LAfi GgN ENFHUGRAP CBGNA]
GRwU RF

�.a/ p
A
A

Sp0
gS .a" LS / p

A
A

Sp0

gS

3/ QQa" LS QQ
! “01–8?

rBE w yBAGRAHBHF zRFGERxHGRBA BO ygwEPNfi PRINA xL w zNAFRGL ..a/fi GgN zRFyENGN FHV
“qD– 01–8? RF ENCUwyNz xL

�.a/ p
p p p

 .a" L/..L/ zl .L/ “01–0/?

p 0

3/

p p p

..L/

QQa" LQQ
zl .L/!

� hRNVwAA FHV wCCEBKRVwGRBA GB GgRF RAGNPEwU RF

0

3/

A

Rw SwT

..LRw SwT/

QQa" LRw SwTQQ
0lw “01–00?
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JgNEN JN gwIN zNyBVCBFNz GgN ENPRBA BO RAGNPEwGRBA RAGB yHxNF hRw SwT BO IBUHVN
0l wAz CRyTNz w CBRAG LRw SwT 1 hRw SwT – uA GgN NKNEyRFNF LBH JRUU JERGN w c�jb�X
yBzN GgwG yBVCHGNF GgRF wCCEBKRVwGRBA– jgRF RF ABG GgN wCCEBwyg HFNz RA NO+yRNAGfi
wyyHEwGNfi yBVCHGwGRBA BO FBUHGRBAF GB GgRF CEBxUNVfi xHG RG JRUU PRIN HF FBVN RzNw BO
JgwG GgN FBUHGRBAF UBBT URTN–

qawVCUN 01-0

mN yBVCHGN wAz PEwCg GgN CBGNAGRwU �.Kw Lw M/ CEBzHyNz xL w HAROBEV ygwEPN zNAFRGL
. Ž 0 BA GgN FBURz yLURAzNE h p NK1 � L1 < 0w "0 � M � 0f– uG RF PRINA xL GgN
GERCUN RAGNPEwUfi JgRyg ywA xN CHG RA yLURAzERywU yBBEzRAwGNF9

�.Kw Lw M/ p 0

3/

p p p

h

zl .L/

QQa" LQQ

p 0

3/

p 0

"0

p 0

/

p 1/

/

EzEz�z-
X

.K " E yBF �/1 � .L " E FRA �/1 � .M " - /1

iRAyN GgN CBGNAGRwU RF FLVVNGERy JRGg ENFCNyG GB GgN M wKRFfi RG FHO+yNF GB yBVCHGN
IwUHNF BO GgN CBGNAGRwU �.Kw /w M/ wAz zRFCUwL GgN ENFHUGF RA GgN Kw M CUwAN– jgN RAGNPEwU
GB yBVCHGN RF

�.Kw /w M/ p 0

3/

p 0

"0
z-

p 0

/

EzE

p 1/

/

z�
X

K1 " 1KE yBF � � E1 � .M " - /1
!

mN zB GgRF RA GgN OBUUBJRAP FyERCG– jgN PEwCg BO �.Kw /w M/ RF zRFCUwLNz RA GgN UNOG
FRzN BO rRPHEN 01–0fi wAz GgN UNINU yHEINF BO �.Kw /w M/ wEN zRFCUwLNz BA GgN ERPgG– jgN
NDHRCBGNAGRwU FHEOwyNF BO � wEN PNANEwGNz xL ENIBUIRAP GgNFN yHEINF wxBHG GgN M wKRF–

; yQBBFN VRzCBRAGF RA GQN E\ GQNGw\ MNGw PERz^
zNUE < ^0W zNUGQNGw < CR_0/W zNUMNGw < ^0W
E < URAFCwyN>^4)zNUE\ 0]^4)zNUE\ 0/?W
GQ < URAFCwyN>^4)zNUGQNGw\ 1)CR]^4)zNUGQNGw\ 1/?W
MNGw < URAFCwyN>]0[^4)zNUMNGw\ 0]^4)zNUGQNGw\ 1/?W
; mN OBEV GQN GQENN]zRVNAFRBAwU wEEwLF\ vQRyQ wEN
; 0/ xL 1/ xL 1/
*h\jt\pqj�, < VNFQPERz>E\GQ\MNGw?W

; yBAFGEHyG GQN VNFQPERz OBE PEwCQRAP GQN CBGNAGRwU^
a < URAFCwyN>/\ 4\ 15?W
M < URAFCwyN>]4\4\ 40?W
*n\p, < VNFQPERz>a\M?W
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t
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=4

=3

=2
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/
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6a

69
rRPHEN 01-0 fBGNAGRwU � CEBzHyNz xL HAROBEV ygwEPN zNAFRGL BA GgN yLURAzNE h p NK1 � L1 <

0w "0 � M � 0f– sEwCg BO �.Kw /w M/ BA GgN UNOGfi UNINU yHEINF BA GgN ERPgG–

; FNG wFRzN w 40 xL 15 wEEwL OBE GQN IwUHNF BO CQR^
CQR < /)pW

OBE R < 0940
OBE S < 0915

; OBE NwyQ M>R?\a>S? RA GQN a\M VNFQPERz\
; yBVCHGN GQN GQENN]zRVNAFRBAwU wEEwL BO GQN zNABVRAwGBE
zNABV <
FDEG>a>S?-1]1)a>S?)h^)yBF>jt?[h^-1[>M>R?]pqj�?^-1?W
; yBVCHGN GQN hRNVwAA FHV xL FHVVRAP BINE GQN GQENN]
; zRVNAFRBAwU wEEwLF h wAz zNABV
CQR>R\S? <
>zNUE)zNUGQNGw)zNUMNGw_>3)CR??)FHV>FHV>FHV>h^_zNABV???W

NAz
NAz
FHxCUBG>0\1\0?

FHEO>n\p\CQR?
FHxCUBG>0\1\1?

yBAGBHE>n\p\CQR?

jgN pRERygUNG CEBxUNV

uA w ENPRBA s JRGg AB ygwEPNfi GgN NDHwGRBA OBE GgN CBGNAGRwU RF FRVCUL 0� p /–
iBUHGRBAF BO GgRF NDHwGRBA wEN ywUUNz QwEVBARy OHAyGRBAF “FNN YgwCGNE !?fi wAz GgNL
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gwIN INEL FCNyRwU CEBCNEGRNF– jgRF FRGHwGRBA wERFNF JgNA s RF GgN RAGNERBE BO w FgNUU
xNwERAP ygwEPN– jgN ygwEPN BA GgN FgNUU CEBzHyNF wA NUNyGERy +NUz wAz gNAyN w
CBGNAGRwU �– jgN IwUHNF BO � RAFRzN BO s wEN zNGNEVRANz xL RGF IwUHNF BA GgN xBHAzRAP
FgNUUfi JgRyg JN FgwUU zNABGN xL @s– jgN ZRERyQkNG CEBxkNV RF GB +Az GgN FBUHGRBA
BO GgN xBHAzwEL IwUHN CEBxUNV

0�.a/ p / RA sw � p O BA @s! “01–01?

jgN OHAyGRBA O RF PRINA BA @s– jgNFN wEN GgN IwUHNF GgN CBGNAGRwU RF FHCCBFNz GB
gwIN BA @s–
uA VBEN wzIwAyNz yBHEFNF RG RF FgBJA GgwG RO GgN ENPRBA gwF AB FgwEC yHFCF wAz O

RF yBAGRAHBHFfi GgNA GgNEN RF w HARDHN FBUHGRBA GB GgN ZRERygUNG CEBxUNV– rHEGgNEVBEN
GgN FBUHGRBA ywA xN ENCENFNAGNz RA GNEVF BO O fi VHyg wF RA qD– “01–0/?– jgNEN RF w
OHAyGRBA f.aw L/fi zNGNEVRANz xL GgN zBVwRA sfi FHyg GgwG GgN FBUHGRBA BO qD– “01–01?
RF PRINA xL

�.a/ p
p p

@s

f.aw L/ O .L/ zi.L/! “01–02?

f.aw L/ RF ywUUNz GgN fBRFFBA TNEANk OBE GgN ENPRBA s– rBE L 1 @sfi a 6 f.aw L/

FwGRF+NF GgN bwCUwyN NDHwGRBA RAFRzN s–
rBE L 1 @sfi wF a6 @sfi f.aw L/6 /fi NKyNCG OBE GgN FCNyRwU ywFN JgNA a6 L

JgNA f xUBJF HC–
jgN fBRFFBA TNEANU ywA xN GgBHPgG BO wF GgN CBGNAGRwU CEBzHyNz xL w HARG ygwEPN

CUwyNz wG GgN CBRAG L 1 @s JRGg GgN xBHAzwEL PEBHAzNz “CBGNAGRwU NDHwUF /? NINEL]
JgNEN NKyNCG wG L–
jgN fBRFFBA TNEANU ywA xN OBHAz RA yUBFNz OBEV BAUL OBE FCNyRwU PNBVNGERNFfi

FHyg wF w FCgNENfi yREyUNfi gwUO]CUwANfi BE DHwEGNE]CUwAN– rBE GgRF ENwFBAfi qD– “01–02?
RF ABG HFNz OBE yBVCHGwGRBA BO FBUHGRBAF– dNINEGgNUNFFfi RG ywA PRIN HF FBVN RAFRPgG
RAGB GgN DHwURGwGRIN CEBCNEGRNF BO GgN FBUHGRBA wAz gBJ RG zNCNAzF BA GgN xBHAzwEL
zwGw– uA GgN NKNEyRFNF JN FgwUU NKwVRAN GgN fBRFFBA TNEANU OBE GgN yREyUN wAz GgN
gwUO]CUwAN–

01-2 jgN PNBVNGEL BO :HRz :Bv

XL w -HRz JN VNwA NRGgNE w PwF BE w URDHRz– mN FgwUU URVRG BHE GENwGVNAG GB ,HRz
,BJ RA GJB zRVNAFRBAFfi xHG GgN zNERIwGRBA BO GgN NDHwGRBAF RF NwFRUL NKGNAzNz GB
GgENN zRVNAFRBAF– rHEGgNEVBEN JN FgwUU URVRG BHE zRFyHFFRBA GB GgN ywFN BO FGNwzL
,BJ– uA GgRF FRGHwGRBA GgN INUByRGL RF RAzNCNAzNAG BO GRVN– jgRF zBNF ABG VNwA GgN
,HRz CwEGRyUNF wEN FGwGRBAwELW GgNL ywA VBIN–



13! fEBxUNVF OEBV qUNyGEBFGwGRyFwAz rUHRz rUBJ

mN FgwUU +EFG RAINFGRPwGN gBJ yNEGwRA DHwAGRGRNF VBIN JRGg GgN ,HRz OBE w PRINA
,HRz INUByRGL +NUz– uA GgN ANKG FNyGRBAfi JN wCCUL GgN UwJF BO CgLFRyF GB +Az JgRyg
INUByRGL INyGBE +NUzF ywA ENCENFNAG w ,HRz–
uA GgN qHUNERwA zNFyERCGRBA BO w ,HRzfi GgN BxFNEINE IRNJF GgN ,HRz wG +KNz CBRAGF

.Kw L/ RA FCwyN– tNE BxFNEIwGRBA CBRAG zBNF ABG VBIN JRGg GgN ,HRz– �G Nwyg CBRAG
RA GgN GJB]zRVNAFRBAwU FCwyN yBAFRzNENzfi JN wFFHVN PRINA GgN INUByRGL BO GgN ,HRz

D p *H.Kw L/w �.Kw L/fl!

jgN K yBVCBANAG BO GgN INUByRGL RF Hfi wAz GgN L yBVCBANAG RF �– dBJfi OEBV BHE
BxFNEINE=F CBRAG BO IRNJfi RO JN JRFg GB OBUUBJ GgN CwGg BO w ,HRz CwEGRyUNfi JN
ANNz OHAyGRBAF K.G/ wAz L.G/ GB UBywGN GgN CwEGRyUN wF w OHAyGRBA BO G – jgN yHEIN
G 6 .K.G/w L.G// CwEwVNGNERMNF GgN CwGg BO GgN CwEGRyUNfi wAz GgN INUByRGL BO GgRF
CwEGRyUN wG GRVN G RF

*K 0.G/w L0.G/fl!

jgRF NKCENFFRBA VHFG xN GgN FwVN wF GgN PRINA INUByRGL INyGBE wG GgN UBywGRBA
.K.G/w L.G//– YBAFNDHNAGULfi K.G/ wAz L.G/ VHFG FwGRFOL GgN OBUUBJRAP FLFGNV BO zROONE]
NAGRwU NDHwGRBAF9

zK

zG
p H.K.G/w L.G// “01–03?

zL

zG
p �.K.G/w L.G//!

rBE w PRINA INUByRGL +NUz *Hw �flfi qDF– “01–03? ywA xN INEL zRO+yHUG BE RVCBFFRxUN
GB FBUIN wAwULGRywUUL– uAFGNwz JN FgwUU HFN w AHVNERywU VNGgBz GB PNANEwGN wCCEBK]
RVwGN FBUHGRBAF GB qDF– “01–03?– jgN VNGgBz JN zNFyERxN RF FRVCUN xHG NOONyGRIN RA
yNEGwRA FRGHwGRBAF– uG RF ywUUNz GgN qHkNE VNGgBzfi wAz RG RF GgN FGwEGRAP CBRAG OBE GgN
yBAFGEHyGRBA BO VBEN FBCgRFGRywGNz VNGgBzF–
mN FHCCBFN GgwG wG GRVN G p /fi GgN CwEGRyUN RF wG GgN CBRAG .K0w L0/– jgN INUByRGL

INyGBE wG GgwG CBRAG RF
D0 p *H.K0w L0/w �.K0w L0/fl!

eINE w INEL FgBEG GRVN RAGNEIwU 0G fi GgN CwEGRyUN JRUU VBIN OEBV GgN CBRAG .K0w L0/
GB wCCEBKRVwGNUL

.K1w L1/ p .K0 �0GH.K0w L0/w L0 �0G�.K0w L0//!

mN HFN GgRF wCCEBKRVwGRBA wPwRAfi FGwEGRAP OEBV .K1w L1/fi JgRyg LRNUzF

.K2w L2/ p .K1 �0GH.K1w L1/w L1 �0G�.K1w L1//!



01–2 jgN PNBVNGEL BO ,HRz ,BJ 138

mN ywA ENCNwG GgRF CEByNzHEN wAL AHVxNE BO GRVNF– jgN PNANEwU OBEV RF

.KA�0w LA�0/ p .KA �0GH.KAw LA/w LA �0G�.KAw LA//! “01–04?

qawVCUN 01-1

jgN OBUUBJRAP FyERCG RVCUNVNAGF GgN qHUNE VNGgBz OBE GgN INUByRGL +NUz

H.Kw L/ p K � Lw �.Kw L/ p yBF.L/!
mN wFFHVN H wAz � wEN PRINA wF RAURAN OHAyGRBAF BE RA V+UNFfi H^V wAz I^V–

FGwEG < RACHG>=NAGNE GQN FGwEGRAP CBRAG *a0\L0,=?
zNUG < RACHG>=NAGNE GQN GRVN FGNC zNUGw G =?
AFGNC < RACHG>=NAGNE GQN AHVxNE BO GRVN FGNCF =?
a < MNEBF>0\AFGNC[0?W L < aW
a>0? < FGwEG>0?W
L>0? < FGwEG>1?W

OBE A < 09AFGNC
a>A[0? < a>A? [ zNUG)H>a>A?\L>A??W
L>A[0? < L>A? [ zNUG)I>a>A?\L>A??W

NAz
CUBG>a\L\=E=?

oBH ywA CUBG GgRF CBULPBAwU CwGg GBPNGgNE JRGg GgN INUByRGL +NUz *Hw �fl HFRAP w
VNFgPERz wAz GgN yBVVwAz DHRINE “FNN rRPHEN 01–1?– oBH ywA OHEGgNE yBVCwEN GgN
CwGg CEBzHyNz xL GgN qHUNE VNGgBz JRGg GgwG CEBzHyNz xL GgN V+UN OUBv0^Vfi JgRyg
HFNF w VBEN FBCgRFGRywGNz AHVNERywU FBUINE BO GgN FLFGNV “01–03?–

V’UN :Bv0

jgN V+UN OUBv0^V FBUINF GgN FLFGNV “01–03? AHVNERywUUL HFRAP GgN VBEN FBCgRF]
GRywGNz FBUINE BzN34 BO c�jb�X– uG wUFB CUBGF GgN INyGBE +NUz– jgN ywUU RF
OUBv0>yBEANEF\j?fi JgNENfi wF HFHwUfi yBEANEF RF GgN INyGBE BO yBEANE yBBEzRAwGNF
*ww xw yw zfl BO GgN ENyGwAPUN JgNEN GgN INyGBE +NUz RF GB xN zRFCUwLNz– j RF GgN GRVN
HC GB JgRyg GgN ,BJ RF OBUUBJNz– jgN INyGBE +NUz yBVCBANAGF VHFG xN CEBIRzNz
RA V+UNF H^Vfi wAz I^V– OUBv0^V wUFB ENDHRENF wABGgNE V+UN vzBG^Vfi JgRyg RF
CEBIRzNz– vzBG^V HFNF GgN V+UNF H^V wAz I^V–
�OGNE GgN ywUUfi GgN CEBPEwV wFTF GgN HFNE GB NAGNE GgN AHVxNE c BO FGwEGRAP CBRAGF

OBE GgN GEwSNyGBERNF– �OGNE c RF NAGNENzfi GgN CEBPEwV JwRGF OBE GgN HFNE GB yURyT BA
GgN +PHEN OBE w FGwEGRAP CBRAG– jgN CEBPEwV GgNA yBVCHGNF GgN GEwSNyGBEL GgEBHPg
GgRF CBRAG wAz FHCNERVCBFNF RG BA GgN INyGBE +NUz– jgRF ywA xN zBAN c GRVNF– uO GgN
GEwSNyGBEL PBNF BHGFRzN GgN ENyGwAPUN zNGNEVRANz xL yBEANEFfi GgN GRVN j FgBHUz xN
FgBEGNANz–



14/ fEBxUNVF OEBV qUNyGEBFGwGRyFwAz rUHRz rUBJ
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/,4

0

0,4

1

a

L

rRPHEN 01-1 lNyGBE +NUz D p *Hw �fl p *K � Lw yBF.L/fl– �CCEBKRVwGN CwEGRyUN CwGg FGwEGRAP wG ./w //

yBVCHGNz xL qHUNE VNGgBz JRGg 0G p !4fi 0/ GRVN FGNCF–

qawVCUN 01-2

bNG GgN INyGBE +NUz xN H.Kw L/ p "L� K1 wAz � p K � K2– mN ygBBFN GgN ENyGwAPUN
h p *"1!4w 1!4flð *"0w 5fl– jgN ENFHUGF BO HFRAP OUBv0 JRGg c p 4 GEwSNyGBERNF RF
FgBJA RA rRPHEN 01–2– jgN 4 GEwSNyGBERNF xNPRA wG CBRAGF ./w 0/w ./w 1/w ./w 2/w ./w 3/fi
./w 4/–

OHAyGRBA M < H>a\L?
M < ]L [a^-1W

OHAyGRBA M < I>a\L?
M < a [ a^-2W

’’ yBEANEF < *]1^4 1^4 ]0 5,
’’ OUBv0>yBEANEF\ 3?

rBUUBvRAP GgN :Bv

dNKG JN FgwUU NKwVRAN gBJ w FywUwE DHwAGRGLfi FHyg wF GgN zNAFRGL BO GgN ,HRzfi ygwAPNF
JRGg GgN ,BJ– mN FgwUU HFN GgRF ENFHUG RA GgN ANKG FNyGRBA GB +Az GgN NDHwGRBAF BO
VBGRBA BO GgN ,HRz–
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=1,4 =1 =0,4 =0 =/,4 / /,4 0 0,4 1 1,4

=0

/

0

1

2

3

4

5

a

L

rRPHEN 01-2 fwEGRyUN CwGgF BO GgN ,BJ D p *Hw �fl p *"L � K1w K � K2fl– jgN ,BJ EBGwGNF RA GgN

yBHAGNEyUByTJRFN zRENyGRBA–

bNG s p s.// xN w xBHAzNz FNG RA Kw L FCwyN yBAFRFGRAP BO ,HRz CwEGRyUNF– �F GgNFN
CwEGRyUNF VBIN OBUUBJRAP GgN FBUHGRBA yHEINF BO “01–03?fi GgN FNG s.// RF zNOBEVNz
RAGB w FNG s.G/ wG GRVN G – jgN FgwCN wAz wENw BO s.G/ VwL ygwAPN JRGg G –
bNG O .Kw L/ xN w yBAGRAHBHFUL zROONENAGRwxUN OHAyGRBA– tBJ zBNF GgN RAGNPEwU

p p

s.G/

O .Kw L/ zKzL “01–05?

zNCNAz BA G( mN PRIN wA RAGHRGRIN zNERIwGRBA BO GgN OBEVHUw OBE

z

zG

p p

s.G/

O .Kw L/ zKzLw

wFFHVRAP O .Kw L/ 2 /–
bNG 0.Q/ xN GgN ENPRBA xNGJNNA GgN xBHAzwERNF BO s.G/ wAz s.G � Q/ “FNN

rRPHEN 01–3?– bNG A xN GgN HARG NKGNERBE ABEVwU GB @s.G/– jgN JRzGg BO 0.Q/fi
VNwFHENz RA GgN zRENyGRBA wUBAP GgN ABEVwU Afi IwERNF wF JN VBIN wUBAP @s.G/– �G
Nwyg CBRAG BO @s.G/fi RG RF PRINA wCCEBKRVwGNUL xL QA \ DQQ– mgNEN GgN ,HRz CwEGRyUNF
VBIN BHGJwEz OEBV s.G/fi R–N–fi JgNEN A \ D = /fi GgN RAGNPEwU “01–05? JRUU RAyENwFN–
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=2 =1 =0 / 0 1 2 3
=2

=1

=0

/

0

1

2

θs=G +6g(

θs=G(

j�

gn

gn

j�

rRPHEN 01-3 iNG s.G/ zRFCUwyNz w FgBEG GRVN RAGNEIwU Q = / xL w ,BJ– XBHAzwEL BO s.G/ RA FBURz

URANfi xBHAzwEL BO s.G � Q/ RA zBGGNz URAN–

mgNEN GgN ,HRz CwEGRyUNF VBIN RAGB s.G/fi R–N–fi JgNEN A \ D < /fi GgN RAGNPEwU “01–05?
zNyENwFNF– tNAyN GgN ANG ygwAPN
p p

s.G�Q/
O .Kw L/ zKzL "

p p

s.G/

O .Kw L/ zKzL ³
p p

0.Q/

O .Kw L/FRPA.A \ D/ zKzL

³ Q

p

@s.G/

O A \ D zF!

ZRIRzRAP xL Q wAz GwTRAP GgN URVRG wF Q6 /fi JN gwIN

z

zG

p p

s.G/

O .Kw L/ zKzL p
p

@s.G/

O A \ D zF! “01–06?

dBJ +AwUULfi JN HFN GgN zRINEPNAyN GgNBENV RA w yEHyRwU JwL GB yBAINEG GgN
xBHAzwEL RAGNPEwU BA GgN ERPgG RAGB w zBHxUN RAGNPEwU BINE s.G/– jgN INyGBE +NUz RA
GgRF ywFN RF GgN CEBzHyG BO O GRVNF GgN INUByRGL INyGBE D– tNAyN GgN RAGNPEwU BA GgN
ERPgG BO qD– “01–06? ywA xN JERGGNA

p

@s.G/

O A \ D zF p
p p

s.G/

zRI. O D/ zKzLw
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JgRyg LRNUzF GgN OHAzwVNAGwU ENFHUG

z

zG

p p

s.G/

O .Kw L/ zKzL p
p p

s.G/

zRI. O D/ zKzL! “01–0!?

mN FgwUU VwTN FNINEwU ygBRyNF BO O GB zNERIN GgN NDHwGRBAF BO GgN ,HRz– tBJNINEfi
GB PNG wA RVVNzRwGNfi PNBVNGERywUUL RVCBEGwAGfi ENFHUGfi JN GwTN O Ž 0– jgNA

p p

s.G/

O .Kw L/ zKzL p �.G/w

GgN wENw BO s.G/– fHGGRAP O Ž 0 RA GgN ERPgG FRzN BO qD– “01–0!? LRNUzF

z

zG
�.G/ p

p p

s.G/

zRI.D/ zKzL! “01–08?

jgHF JgNGgNE GgN wENw BO s.G/ zNyENwFNF BE PEBJF JRGg GgN ,BJ zNCNAzF BA GgN FRPA
BO zRI.D/– uO zRI.D/ = /fi s.G/ NKCwAzF wF G RAyENwFNFW RO zRI.D/ < /fi s.G/ FgERATF
wF G RAyENwFNF– uA GgN FCNyRwU ywFN GgwG zRI.D/ p / “RAyBVCENFFRxUN ,BJ?fi GgN wENw BO
s.G/ RF yBAFGwAGfi wUGgBHPg GgN FgwCN VwL ygwAPN–

V’UN :Bv1

jgN V+UN OUBv1^V JBETF URTN OUBv0^V wAz wUUBJF GgN HFNE GB OBUUBJ GgN zNOBE]
VwGRBAF BO w zRFT ywEERNz JRGg GgN ,BJ– jgN ywUU RF OUBv1>yBEANEF\GRVNF?– �F
HFHwUfi yBEANEF RF GgN INyGBE *ww xw yw zfl BO yBEANE yBBEzRAwGNF BO GgN ENyGwAPUN h
JgNEN GgN INyGBE +NUz RF zRFCUwLNz– GRVNF < *G0 G1 G2 G3, RF w INyGBE BO GgN
OBHE GRVNF wG JgRyg GgN zNOBEVNz zRFT RF CUBGGNzfi RA wzzRGRBA GB G p /– jgN INyGBE
+NUz yBVCBANAGFfi H.Kw L/ wAz �.Kw L/fi VHFG xN CEBIRzNz RA V+UNF H^V wAz I^V– jgN
V+UN vzBG^V RF wUFB ANNzNz– �OGNE GgN ywUUfi GgN INyGBE +NUz RF zRFCUwLNz RA GgN ENyG]
wAPUN hfi wAz GgN CEBPEwV JwRGF OBE GgN HFNE GB yURyT BA GgN +PHEN GB zNGNEVRAN GgN
yNAGNE BO GgN RARGRwU zRFT– jgN wENw BO GgN zNOBEVNz zRFTF RF yBVCHGNz wCCEBKRVwGNULfi
HFRAP w AHVNERywU wCCEBKRVwGRBA GB GgN URAN RAGNPEwU

h

Y
KzL–

qawVCUN 01-3

bNG GgN ,BJ xN PRINA xL GgN INyGBE +NUz

D p *Hw �fl p *K � Lw yBF.L/fl!

jgN RARGRwU zRFT RF yNAGNENz wG ."!1w"!4/fi wAz GgN GRVNF wEN G0 p !3w G1 p !!w G2 p
0!1w G3 p 0!5– jgN wENwF BO GgN RARGRwU zRFT wAz GgN RVwPNF wEN
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=2 =1,4 =1 =0,4 =0 /,4 / /,4 0
=0,4

=0

=/,4

/

/,4

0

0,4

a

L

rRPHEN 01-4 uVwPNF BO w zRFT yNAGNENz wG ."!1w"!4/ ywEERNz xL GgN ,BJ *H.Kw L/w �.Kw L/fl p *K �
Lw yBF Lfl wG GRVNF G0 p !3w G1 p !!w G2 p 0!1w G3 p 0!5–

wENw/ < ^0125
wENw0 < ^1/6!
wENw1 < ^2//4
wENw3 < ^3151

iNN rRPHEN 01–4– rEBV GgN +PHEN wAz GgN IwUHNF BO GgN wENwFfi RG RF yUNwE GgwG zRI.D/ = /
RA GgRF ENPRBA– uA OwyGfi zRI.D/ p 0" FRA L = / OBE "2/<1 < L < /<1–

01-3 jgN qHUNE NDHwGRBAF

kC GB ABJ JN gwIN zNFyERxNz GgN PNBVNGEL BO GgN VBGRBA BO w ,HRz– mN gwIN ABG
RAIBTNz wAL CgLFRywU CERAyRCUNF GgwG PBINEA GgN ,BJ BO w ,HRz– mN zB GgRF ABJ GB
zNERIN GgN NDHwGRBAF BO VBGRBA– hNVNVxNE GgwG JN wEN wFFHVRAP GgwG GgN INUByRGL
D p *H.Kw L/w �.Kw L/fl zBNF ABG zNCNAz BA G –
jJB wzzRGRBAwU DHwAGRGRNF GgwG JN JRUU ANNz GB zNFyERxN w ,HRz wEN GgN CENFFHEN

C.Kw L/ wAz GgN zNAFRGL ..Kw L/– iRAyN JN wEN JBETRAP RA GJB zRVNAFRBAFfi GgN HARGF
BO . wEN VwFF.wENwW OBE wAL ENPRBA s BO GgN ,HRzfi

h h

s
. zKzL RF GgN VwFF BO GgN

,HRz CwEGRyUNF yBAGwRANz RA s– uO JN gwIN w ENPRBA s.G/ GgwG VBINF JRGg GgN ,BJfi
wUJwLF yBAFRFGRAP BO GgN FwVN ,HRz CwEGRyUNFfi GgN VwFF BO ,HRz yBAGwRANz RA s.G/ RF
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yBAFGwAG– tNAyN
z

zG

p p

s.G/

..Kw L/ zKzL p /! “01–1/?

dBJ JN wCCUL qD– “01–0!?fi GwTRAP O .Kw L/ p ..Kw L/– mN yBAyUHzN GgwG

/ p
p p

s.G/

zRI..D/ zKzL “01–10?

OBE wAL FNG s.G/– XL GgN dHUU GgNBENVfi wFFHVRAP . wAz D wEN yBAGRAHBHFUL zROONE]
NAGRwxUNfi JN FNN GgwG . wAz D VHFG FwGRFOL GgN CwEGRwU zROONENAGRwU NDHwGRBA

zRI..D/ p D. \ D� . zRI.D/ p /! “01–11?

jgRF RF BHE +EFG NDHwGRBA BO VBGRBA– uG NKCENFFNF GgN CgLFRywU UwJ BO yBAFNEIwGRBA
BO VwFF–

dNKG JN GHEA BHE wGGNAGRBA GB GgN VBVNAGHV BO GgN ,HRz– jgN VBVNAGHV zNAFRGL
RF w INyGBE +NUz .D p *.H.Kw L/w .�.Kw H/fl– mN FgwUU wFFHVN GgwG GgN ,HRz gwF
AB IRFyBFRGLfi wAz GgwG GgN BAUL OBEyN wyGRAP BA w xBzL BO ,HRz RF GgN CENFFHEN–
dNJGBA=F FNyBAz UwJ FGwGNF GgwG GgN EwGN BO ygwAPN BO VBVNAGHV RF NDHwU GB GgN
wCCURNz OBEyN “RA GgRF ywFN GgN CENFFHEN?– mN OBUUBJ GgN FwVN CEByNzHEN JN zRz GB
zNERIN GgN yBAFNEIwGRBA BO VwFF NDHwGRBAfi wAz JN RAIBTN dNJGBA=F FNyBAz UwJ BA
Nwyg yBVCBANAG BO GgN VBVNAGHV zNAFRGL– jgRF LRNUzF NDHwGRBAF OBE GgN K wAz L

yBVCBANAGF BO GgN VBVNAGHV9

D..H/ \ D� .H zRI.D/� CK p / “01–12?

wAz

D..�/ \ D� .� zRI.D/� CL p /! “01–13?

jgNFN NDHwGRBAF NKCENFF yBAFNEIwGRBA BO VBVNAGHV–
jgNFN NDHwGRBAF VwL xN FRVCUR+Nz xL GwTRAP RAGB wyyBHAG qD– “01–11?– iRAyN

D..H/ p HD. � .DHfi JN gwIN

D..H/ \ D� .H zRI.D/ p HD. \ D� .DH \ D� .H zRI.D/
p H zRI..D/� .DH \ D
p .DH \ D!
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jgN FwVN gBUzF OBE GgN UNOG FRzN BO qD– “01–13?– tNAyN BHE NDHwGRBAF OBE FGNwzL
VBGRBA BO w ,HRz wEN

zRI..D/ p / “01–14?

.D \ DH p "CK “01–15?

.D \ D� p "CL! “01–16?

jgNFN wEN TABJA wF GgN qHkNE NDHwGRBAF BO FGNwzL ,BJ– jgN FNyBAz wAz GgREz
NDHwGRBAF wEN BOGNA JERGGNA wF w FRAPUN INyGBE NDHwGRBAfi

D \ DD p "D C<.!

mN ABGN GgwG GgN qHUNE NDHwGRBAF wEN w FLFGNV BO GgENN CwEGRwU zROONENAGRwU NDHwGRBAF
RA GgN OBHE HATABJA OHAyGRBAF .w Hw �w wAz C– sNANEwUULfi OBE w FLFGNV GB xN FBUIwxUNfi
GgNEN VHFG GgN FwVN AHVxNE BO NDHwGRBAF wF GgNEN wEN HATABJA OHAyGRBAF– rBE GgRF
ENwFBAfi JN wzz w OBHEGg NDHwGRBA GB GgN FLFGNV “01–14?-“01–16? GgwG ENUwGNF GgN
CENFFHEN wAz GgN zNAFRGL– jgRF RF ywUUNz GgN NDHwGRBA BO FGwGN– uA GgN wxFNAyN BO wAL
GNVCNEwGHEN IwERwGRBAfi BE JRGg INEL URGGUN GNVCNEwGHEN IwERwGRBAfi GgN NDHwGRBA BO FGwGN
RF JERGGNA

r..w C/ p /! “01–1!?

jgN NDHwGRBA BO FGwGN RF zNGNEVRANz xL GgN GLCN BO ,HRz– rBE NKwVCUNfi RA w PwFfi FHyg
wF wREfi GgN NDHwGRBA BO FGwGN RF

C p �. w

JgNEN � wAz  wEN yBAFGwAGFfi  = 0–
� FBkHGRBA BO qDF– “01–14?-“01–1!? RF w FNG BO OBHE OHAyGRBAF H.Kw L/fi �.Kw L/fi

..Kw L/fi wAz C.Kw L/ GgwG FwGRFOL GgN NDHwGRBAF NINELJgNEN RA w FCNyR+Nz ENPRBA BO
GgN KL CUwAN– uG RF INEL zRO+yHUG GB +Az FBUHGRBAF BO GgNFN NDHwGRBAF RA yUBFNz OBEV–
cBEN BOGNAfi wCCEBKRVwGN AHVNERywU FBUHGRBAF wEN OBHAz HFRAP gRPg]FCNNz yBVCHGNEF–
� ,HRz FHyg wF JwGNE BE BRU RF CEwyGRywUUL RAyBVCENFFRxUNfi FB GgN zNAFRGL RF ANwEUL

yBAFGwAGfi wUGgBHPg GgN CENFFHEN VwL IwEL– mgNA GgN zNAFRGL RF yBAFGwAGfi qD– “01–14?
xNyBVNF

HK � �L p zRI.D/ p /w “01–18?

JgRyg RF GgN RAyBVCENFFRxkRGL yBAzRGRBA– uA GgRF ywFNfi GgN NDHwGRBA BO FGwGN RF ABG
ANyNFFwEL–
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01-4 uAyBVCENFFRxUN :Bv

cBFG FBUHGRBAF RA yUBFNz OBEV wEN OBE RAyBVCENFFRxUN ,BJfi JgNEN . RF yBAFGwAG– jgN
RAyBVCENFFRxRURGL yBAzRGRBA “01–18? VwL xN ENJERGGNA

/ p HK � �L p HK " ."�L/

FB GgwG GgN INyGBE +NUz *"�w Hfl RF GgN PEwzRNAG BO w FywUwE OHAyGRBA  .Kw L/9

 K p "�w  L p H!

 RF ywUUNz GgN FGENwV OHAyGRBA– uG RF NwFL GB INEROL GgwG  RF yBAFGwAG BA GgN CwEGRyUN
GEwSNyGBERNFfi JgRyg wEN ABJ ywUUNz FGENwVkRANF– jgRF OBUUBJF OEBV GgN OwyG GgwG D \
D p *"�w Hfl \ *Hw �fl p "H� � H� p /–

qawVCUNF 01-4

uA GgNFN NKwVCUNF BO RAyBVCENFFRxUN ,BJfi GgN zNAFRGL . RF yBAFGwAGfi FB JN VwL wF
JNUU FNG . Ž 0– eHE CEBxUNV yBVNF zBJA GB +AzRAP INUByRGL +NUzF D p *Hw �fl FHyg
GgwG zRI.D/ p / wAz qDF– “01–15? wAz “01–16? wEN FwGRF+Nz– jgRF JRUU xN GgN ywFN RO
D \ DD RF w PEwzRNAGfi JgRyg RF GB FwL yHEU.D \ DD/ p /– jgNA JN VwL GwTN OBE GgN
CENFFHEN C wAL OHAyGRBA FHyg GgwG "D C p D \ DD–

hBGwGRAP :Bv

mRGg E p
X

K1 � L1fi UNG D p *"Lw Kfl<E;– uG RF NwFL GB INEROL GgwG zRI.D/ p /fi wAz
GgwG

D \ DD p "*Kw Lfl<E1;w
JgRyg RF w PEwzRNAG–
rBE ; 6p 0fi JN GwTN GgN CENFFHEN wF

C.Kw L/ p
�

0

1; " 1

�

0

E1;"1 � Y!

rBE ; p 0fi GgN CENFFHEN RF

C.Kw L/ p " UA E � Y!

hwzRwU :Bv

mN UBBT OBE D RA GgN OBEV D p *Kw Lfl<E; wAz +Az GgwG zRI.D/ p / BAUL OBE ; p 1–
uA GgRF ywFN D \ DD p "*Kw Lfl<E3 wAz

C.Kw L/ p 0

E1
� Y!
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uG RF RVCBEGwAG GB +Az DHwAGRGRNF GgwG wEN CENFNEINz xL GgN ,BJ– jgRF VNwAF GgwG
JN FNNT FywUwE DHwAGRGRNF GgwG wEN yBAFGwAG BA GgN FGENwVURANF– eO yBHEFNfi GgN FGENwV
OHAyGRBA RF yBAFGwAG BA GgN FGENwVURANF– �ABGgNE RVCBEGwAG DHwAGRGL RF w yBVxRAwGRBA
BO GgN FCNNz BO GgN ,BJ wAz GgN CENFFHEN–

nNEABHUURWF Uwv

bNG D p *Hw �flfi C wAz . p yBAFGwAG xN w FBUHGRBA BO GgN qHUNE qDF– “01–14?-“01–16?–
jgNA GgN DHwAGRGL

N Ž .

1
QQDQQ1 � C

RF yBAFGwAG wUBAP GgN FGENwVURANFfi wUGgBHPg RG VwL IwEL OEBV BAN FGENwVURAN GB
wABGgNE– jB FNN GgRFfi JN yBAFRzNE GgN OHAyGRBA BO G GgwG RF N ENFGERyGNz GB w FBUHGRBA
yHEIN BO qDF– “01–03?fi

N.G/ p .

1
QQD.K.G/w L.G//QQ1 � C.K.G/w L.G//!

jB FgBJ GgwG N.G/ RF yBAFGwAGfi JN ywUyHUwGN zN<zG – dBJfi

QQDQQ1 p H1.K.G/w L.G//� �1.K.G/w L.G//w

FB xL GgN ygwRA EHUNfi

z

zG

.

1
QQDQQ1 p .*HHK.zK<zG/� HHL.zL<zG/� ��K.zK<zG/� ��L.zL<zG/fl

p .*H1HK � H�HL � H��K � �1�Lfl
p .H.HHK � �HL/� .�.H�K � ��L/!

iRVRUwEULfi

z

zG
C.K.G/w L.G// p CK.zK<zG/� CL.zL<zG/

p CKH � CL�!

tNAyN
zN

zG
p 0

1

z

zG
..QQDQQ1/� z

zG
C

p ..HHK � �HL/H � ..H�K � ��L/� � CKH � CL�

p *..HHK � �HL/� CK flH � *..H�K � ��L/� CLfl�

p /

xNywHFN BO qDF– “01–15? wAz “01–16?–
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�yyBEzRAP GB XNEABHUUR=F UwJfi RO GgN FCNNz QQDQQ BO GgN ,BJ RAyENwFNF wUBAP w
PRINA FGENwVURANfi GgNA GgN CENFFHEN C VHFG zNyENwFN– rBE NKwVCUNfi JgNA w ,HRz
UNwINF w ABMMUNfi GgN CENFFHEN zNyENwFNF wAz GgN ,HRz CwEGRyUNF wyyNUNEwGN– �F JN
FgwUU FNN UwGNE JgNA JN yBAFRzNE REEBGwGRBAwU ,BJfi XNEABHUUR=F UwJ RF wUFB RVCBEGwAG
RA wNEBzLAwVRyF–
�ABGgNE DHwAGRGL GgwG RF yBAFGwAG wUBAP FGENwVURANF RF GgN IBEGRyRGL– jgN IBEGRyRGL

RF SHFG GgN T yBVCBANAG BO GgN yHEU BO Dfi

 p �K " HL! “01–2/?

uG RF w xRG VBEN yBVCURywGNz yBVCHGwGRBA GB FgBJ GgwG z <zG p / wUBAP w FGENwV]
URANfi xHG GgN VNGgBz RF GgN FwVN– jgRF ENFHUG gBUzF BAUL RA GJB zRVNAFRBAF– uA
GgENN zRVNAFRBAFfi GgN IBEGRyRGL VwL ygwAPN wUBAP GgN FGENwVURANFfi wAz GgRF VwTNF
GgN wAwULGRywU wAz AHVNERywU FGHzL BO GgN qHUNE NDHwGRBAF RA GgENN zRVNAFRBAF VBEN
zRO+yHUG–

uEEBGwGRBAwUfi RAyBVCENFFRxUN :Bv

rRAwUUL JN VwTN wA wzzRGRBAwU ENFGERyGRBA BA GgN GLCN BO ,BJF JN yBAFRzNE– uA
wzzRGRBA GB wFFHVRAP GgwG GgN zNAFRGL . RF yBAFGwAGfi JN FgwUU wUFB wFFHVN GgwG GgN
,BJ RF REEBGwGRBAwkfi

yHEU.D/ p /! “01–20?

jgRF VNwAF GgwG RA wAL ENPRBA gwIRAP AB gBUNFfi GgNEN RF w CBGNAGRwU OHAyGRBA �.Kw L/fi
ywUUNz GgN INkByRGL CBGNAGRwkfi JRGg

D� p *Hw �fl p D!

uO JN ABJ wCCUL GgN RAyBVCENFFRxRURGL yBAzRGRBAfi zRI.D/ p /fi JN +Az GgwG � VHFG
FwGRFOL GgN bwCUwyN NDHwGRBA

0� p zRI.D�/ p zRI.D/ p /! “01–21?

jgRF RF GgN FwVN NDHwGRBA GgwG GgN NUNyGEBFGwGRy CBGNAGRwU FwGRF+NF RA w ENPRBA JgNEN
GgNEN RF AB ygwEPN– jgN FGENwV OHAyGRBA  wUFB FwGRF+NF 0 p /–
XNEABHUUR=F UwJ xNyBVNF NINA FRVCUNE OBE REEBGwGRBAwUfi RAyBVCENFFRxUN ,BJ– uO �

RF GgN INUByRGL CBGNAGRwUfi GgNA GgN FNyBAz wAz GgREz qHUNE NDHwGRBAFfi qDF– “01–15? wAz
“01–16?fi wEN FwGRF+Nz wHGBVwGRywUUL JgNA JN GwTN GgN CENFFHEN GB xN

C.Kw L/ p ".
1
QQDQQ1 � Y!
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uA OwyGfi

HHK � �HL p �K�KK � �L�KL p
0

1

@

@K
.�1K � �1L/

wAz

H�K � ��L p �K�KL � �L�LL p
0

1

@

@L
.�1K � �1L/!

FB GgwG

..HHK � �HL/ p
.

1

@

@K
QQDQQ1 p "CK

wAz

..H�K � ��L/ p
.

1

@

@L
QQDQQ1 p "CL!

jgHF XNEABHUUR=F UwJ gBUzF JRGg GgN FwVN yBAFGwAG NINELJgNEN RA GgN ywFN BO REEB]
GwGRBAwUfi RAyBVCENFFRxUN ,BJ–
iHxFBARy ,BJ BO wRE wEBHAz w JRAP ywA xN VBzNUNz xL REEBGwGRBAwUfi RAyBVCENFFRxUN

,BJ– XNEABHUUR=F UwJ RF JgwG CEBIRzNF GgN UROG BA w JRAP– jgN JRAP RF FgwCNz FB GgwG
GgN wRE CwEGRyUNF VBIN OwFGNE BINE GgN GBC BO GgN JRAP GgwA wyEBFF GgN xBGGBV– tNAyN
GgN CENFFHEN BA GBC BO GgN JRAP RF UNFF GgwA BA GgN xBGGBV– jgN ENFHUGRAP CENFFHEN
zROONENAyN RF GgN UROG– jgN FwVN CgNABVNABA wUUBJF w FwRU xBwG GB GwyT wPwRAFG GgN
JRAzfi w FwRU xNRAP w TRAz BO INEGRywU JRAP–
cwAL GNygARDHNF gwIN xNNA zNINUBCNz GB FBUIN 0� p / GB ENCENFNAG ,BJ wEBHAz

wA BxFGwyUN– uO X RF w xBzLfi JgRyg RF RVCNANGEwxUN GB GgN ,HRzfi GgN INUByRGL D VHFG
xN GwAPNAG GB GgN xBHAzwEL yHEIN BO X– jgRF VNwAF GgwG BA @Xfi A \D p /fi JgNEN A RF
GgN NKGNERBE ABEVwU GB @X– mgNA GgN ,BJ RF REEBGwGRBAwU wAz GgNEN NKRFGF w INUByRGL
CBGNAGRwU �fi RG VHFG FwGRFOL GgN xBHAzwEL IwUHN CEBxUNV

0� p / BHGFRzN Xw “01–22?

@�

@A
p A \ D� p / BA @X! “01–23?

qawVCUN 01-5

jgN EwzRwU ,BJ D p *Kw Lfl<E1 RF REEBGwGRBAwU wAz RAyBVCENFFRxUN JRGg GgN INUByRGL
CBGNAGRwU �.Kw L/ p UA E � Y – jgN FGENwVURANF wEN GgN EwzRwU URANF � p yBAFGwAG–

qawVCUN 01-6

mN zRFCUwL GgN ,BJ wEBHAz wA RA+ARGN yLURAzNE JgBFN yEBFF FNyGRBA RF GgN zRFT BO
EwzRHF wfi NK1 � L1 � w1f– mN ygBBFN w INUByRGL CBGNAGRwU FB GgwG GgN ,BJ OwE OEBV



01–4 uAyBVCENFFRxUN ,BJ 150

GgN zRFT RF wUVBFG HAROBEVfi D ³ *lw /fl JgNEN l RF w yBAFGwAG9

�.Kw L/ p l

�

K � w1K

K1 � L1

�

!

jgN FGENwV OHAyGRBA RF

 .Kw L/ p l

�

L " w1L

K1 � L1

�

!

eA GgN xBHAzwEL BO GgN zRFTfi K1 � L1 p w1fi FB GgwG  p /– jgN INUByRGL +NUz RF

D p *�K w�Lfl p l

�

0� w1.L1 " K1/

.K1 � L1/1
w" 1w1KL

.K1 � L1/1

3

!

jgN FGENwVURANFfi JgRyg wEN GgN UNINU yHEINF BO  fi wEN CUBGGNz RA rRPHEN 01–5 HFRAP GgN
yBVVwAzF yBAGBHE– jgN FgwzRAP BO GgN +PHEN ENCENFNAGF GgN FCNNz QQDQQ1 wyyBEzRAP
GB GgN yBUBE xwE wG GgN ERPgG BO GgN +PHEN– dBGRyN GgwG D p / wG .#ww //– jgNFN wEN

=3 =2 =1 =0 / 0 1 2 3

=2

=1

=0

/

0

1

2

a

L

/

/,4

0

0,4

1

1,4

2

2,4

rRPHEN 01-5 iGENwVURANF BO GgN ,BJ wEBHAz w yLURAzNE–
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ywUUNz FGwPAwGRBA CBRAGF RA GgN ,BJ– �yyBEzRAP GB XNEABHUUR=F UwJfi GgN CENFFHEN RF
PENwGNFG wG GgNFN CBRAGF–
jB VwTN rRPHEN 01–5fi JN FgwUU GwTN w p l p 0– mN CHG GgN FGENwV OHAyGRBA

wAz GgN FCNNz FDHwENz RA V+UNF FGENwV^V wAz FCNNz1^V– XBGg BO GgNFN OHAyGRBAF
xNyBVN RA+ARGN wG .Kw L/ p ./w //– tNAyN JN yHG GgNV BOOfi HFRAP GgN ygwEwyGNERFGRy
OHAyGRBA BO GgN NKGNERBE BO GgN zRFTfi > a^-1 [ L^-1 ’ 0?–

OHAyGRBA M < FGENwV>a\L?
M < >a^-1 [ L^-1 ’ 0?^)>L ] L^_>a^-1 [ L^-1??W
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^

OHAyGRBA M < FCNNz1>a\L?

M0 < >0[ >L^-1 ] a^-1?^_>a^-1 [L^-1?^-1?^-1W
M1 < 3^)a^-1^)L^-1^_>a^-1 [L^-1?^-3W
M < >a^-1 [ L^-1 ’ 0?^)>M0 [M1?W

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^

’’ a < URAFCwyN>]3\3\0/0?W
’’ L < URAFCwyN>]2\2\0/0?W
’’ *n\o, < VNFQPERz>a\L?W
’’ CyBUBE>n\o\FCNNz1>n\o??WFQwzRAP OUwGW
’’ yBUBEVwC>yBBU?
’’ yBUBExwE
’’ UNINUF < URAFCwyN>]2\2\00?
’’ yBAGBHE>n\o\ FGENwV>n\o?\ UNINUF\ =T=?
’’ QBUz BA
’’ waRF NDHwU

mN ABGRyN w SwPPNz URAN JgNEN GgNEN FgBHUz xN w FVBBGg yHEIN OBE GgN UNINU yHEIN
 p /fi JgRyg RF GgN HARG yREyUN– jB VwTN w xNGGNE CRyGHENfi JN ygwAPN GgN FNG BO
UNINU yHEINF GB xN UNINUF < *URAFCwyN>]2\ ]^0\ 5?\ URAFCwyN>^0\2\ 5?,

wAz JN CUBG GgN HARG yREyUN FNCwEwGNULfi RAFNEGRAP GgN RAFGEHyGRBAF

’’ G < URAFCwyN>/\ 1)CR\ 0/0?W
’’ CUBG>yBF>G?\ FRA>G??

xNOBEN GgN yBAGBHE yBVVwAz– jgN RVCEBINz CUBG RF FgBJA RA rRPHEN 01–6–
hNVNVxNEfi JgNEN GgN FCNNz RF PENwGNFGfi GgN CENFFHEN RF UBJNFG–
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=3 =2 =1 =0 / 0 1 2 3

=2

=1

=0

/

0

1

2

a

L

/

/,4

0

0,4

1

1,4

2

2,4

rRPHEN 01-6 uVCEBINz CRyGHEN BO ,BJ CwFG yLURAzNE–

qaNEyRFNF

eonaidlr P� didbsonrswsPbr

0- mN HFN GgN VNGgBz BO RVwPNF GB CEBzHyN GgN NUNyGEBFGwGRy CBGNAGRwU �.Kw Lw M/�

BO w HARG CBFRGRIN CBRAG ygwEPN UBywGNz wG a/ p ./w /w 0/fi JRGg GgN CUwAN M p / xNRAP
PEBHAzNz– jgwG RFfi JN JwAG �.Kw Lw // p / OBE wUU Kw L– jB CEBzHyN GgRF CBGNAGRwUfi
JN HFN GgN OHAzwVNAGwU CBGNAGRwU  .a " a// wG a/fi xwUwAyNz xL wABGgNE ygwEPN BO
GgN BCCBFRGN FRPA wG a0 p ./w /w"0/– jgHF JN GwTN

�.a/ p  .a" a//"  .a" a0/!

w? lNEROL GgwG �.Kw Lw // p /–
x? jB PNG wA RzNw BO JgwG GgN NDHRCBGNAGRwU FHEOwyNF UBBT URTNfi CUBG GgN yBAGBHEF

BO .Kw M/6 �.Kw /w M/ RA GgN ENyGwAPUN h p NQKQ � 4w / � M � 4f HFRAP GgN yBVVwAz
yBAGBHEfi JRGg UNINUF < URAFCwyN>/\/^0\00?– dBJ RVwPRAN GgNFN yHEINF EBGwGNz
wEBHAz GgN M wKRF GB OBEV GgN NDHRCBGNAGRwU FHEOwyNF– oBH ywA wUFB HFN GgN V+UN RVCU
GB IRNJ GgNFN FHEOwyNF– ZNFyERxN RA JBEzF JgwG GgNL UBBT URTN–
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y? YwUyHUwGN GgN +NUz q p "0� wAz FHCNERVCBFN RG BA GgN CUBGF BO CwEG x?fi
HFRAP DHRINE wAz w VHyg yBwEFNE PERz– cHUGRCUL GgN INyGBE +NUz xL GgN yHGBOO
OHAyGRBA GgwG RF MNEB BA GgN zRFT NK1� .M" 0/1 � !4f– mgwG RF GgN zRENyGRBA BO q BA
GgN CUwAN M p /(
1- kFN GgN VNGgBz BO RVwPNF GB yBAFGEHyG GgN CBGNAGRwU �.Kw Lw M/ RA GgN DHwEGNE]�

FCwyN N.Kw Lw M/ 9 Kw M 2 /f CEBzHyNz xL w CBRAG ygwEPN UBywGNz wG a/ p .0w /w 0/
GgwG RF MNEB BA GgN CUwANF M p / wAz K p /– fHG wzzRGRBAwU CBRAG ygwEPNF wG
GgN FLVVNGERywUUL CUwyNz CBRAGF a0 p .0w /w"0/fi a1 p ."0w /w 0/fi wAz a2 p
."0w /w"0/–

w? kFN GgN yBVVwAz yBAGBHE GB CUBG UNINU yHEINF BO �.Kw /w M/ RA GgN CwEG BO
GgN DHwEGNE]CUwAN N/ � Kw M � 2f– kFN UNINUF < URAFCwyN >/\/^0\00?–

kFN RVCU GB IRNJ GgN NDHRCBGNAGRwU FHEOwyNF BO �– mgwG zB GgNL UBBT URTN(
x? �PwRA yBVCHGN GgN NUNyGERy +NUz q p "0� wAz HFN DHRINE GB FHCNERVCBFN

RG BA GgN yBAGBHE CUBG BO CwEG x?– kFN w VHyg yBwEFNE VNFg JRGg DHRINEfi wAz VHUGRCUL
GgN INyGBE +NUzF JRGg GgN yHGBOO OHAyGRBA GgwG RF MNEB BA GgN zRFT N.K " 0/1 � .M "
0/1 � 0f– mgwG RF GgN zRENyGRBA BO GgN +NUz q BA GgN FHEOwyNF M p / wAz K p /(

2- � yBAzNAFNE RF GJB CwEwUUNU CUwGNF JRGg BCCBFRGN ygwEPNF– uA GgRF NKNEyRFN JN�

FgwUU VwTN w AHVNERywU wCCEBKRVwGRBA GB GgN CBGNAGRwU BO w yBAzNAFNE– jgN CBGNAGRwU
BO w HARG CBFRGRIN ygwEPN wG .Kw Lw 0/ wAz w ANPwGRIN HARG ygwEPN wG .Kw Lw"0/ RF

P.Kw Lw M/ p 0

3/

8

0
X

K1 � L1 � .M " 0/1
" 0
X

K1 � L1 � .M� 0/1

"

!

bNG h xN GgN FDHwEN "0 � Kw L � 0– dBJ FHCCBFN GgN GJB CUwGNF wEN

fHCCNE p N.Kw Lw M/ 9 Kw L 1 hw M p 0f

wAz

fUBJNE p N.Kw Lw M/ 9 Kw L 1 hw M p "0f!

iHCCBFN GgwG xBGg CUwGNF gwIN w yBAFGwAG ygwEPN zNAFRGL @ – jgNA GgN CBGNAGRwU JN
VHFG NFGRVwGN AHVNERywUUL RF

�.Kw Lw M/ p @

p p

h

P.K " ¾w L " �w M/ z¾z�!
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jgN CBGNAGRwU ywA xN wCCEBKRVwGNz yEHzNUL xL w hRNVwAA FHV– YgBBFN CBRAGF ¾S p
"!64w"!14w !14w !64 wAz �R p "!64w"!14w !14w !64– tNEN 0¾ p 0� p !14– jgNA

�.Kw Lw M/ ³
3
A

Rw Sp0
@P.K " ¾S w L " �R w M/ 0¾ 0�!

w? cwTN w OHAyGRBA V+UN P^V OBE P.Kw Lw M/fi GwTRAP @ p 0– jgNA JERGN wABGgNE
OHAyGRBA +UNfi CQR^Vfi GgwG yBVCHGNF GgN hRNVwAA FHV OBE Nwyg Kw Lw M– rBUUBJ
qKwVCUN 01–0– oBH JRUU ANNz GB VwTN GgENN]zRVNAFRBAwU wEEwLF *n\o\p, OBE CUBG]
GRAP wAz GJB]zRVNAFRBAwU 3ð 3 wEEwLF *nR\qGw, OBE GgN RAGNPEwGRBA– XN ywENOHU RA
ygBBFRAP LBHE wEEwLF OBE Kw Lw M FB GgwG K wAz L zB ABG GwTN BA GgN IwUHNF BO ¾ BE �–
rBE Nwyg Rw Sw T HFN GgN yBVVwAz FHV>FHV>P>n>R\S\T?]nR\ o>R\S\T? ]qGw\

p>R\S\T????–
YgNyT GgwG LBHE yBVCHGNz OHAyGRBA � p / NINELJgNEN BA GgN CUwAN M p /–

jgRF CUwAN RF wA NDHRCBGNAGRwU FHEOwyN OBE �–
x? fUBG GgN OHAyGRBA .Kw M/6 �.Kw /w L/–
y? YBVxRAN w yBAGBHE CUBG BO .Kw M/ 6 �.Kw /w M/ JRGg w CyBUBE CUBG BA GgN

ENyGwAPUN N"4 � Kw M � 4f–
z? YwUyHUwGN q p "D� OEBV GgN RAGNPEwU NKCENFFRBA OBE �– uA JgwG zRENyGRBA

zBNF q CBRAG BA GgN CUwAN M p /(
3- dBJ RVwPRAN GJB CUwGNFfi f0 RA GgN KL CUwANfi f0 p N"0 � Kw L � 0w M p /ffi�

wAz BAN RA GgN KM CUwANfi f1 p N"0 � K � 0w 0 � M � 2w L p /f– iHCCBFN GgwG f0
gwF w CBFRGRIN ygwEPN zNAFRGL @ wAz GgwG f1 gwF w ANPwGRIN ygwEPN zNAFRGL "@ – jgN
CBGNAGRwU RF PRINA xL

@

3/

p p

f0

z¾z�
X

.K " ¾/1 � .L " �/1 � M1
" @

3/

p p

f1

z¾z-
X

.K " ¾/1 � L1 � .M " - /1
!

mERGN w c�jb�X yBzN GB VwTN w hRNVwAA FHV wCCEBKRVwGRBA GB GgN RAGNPEwU RA
GgN VwAANE BO qKNEyRFN 2– fUBG GgN UNINU yHEINF BO GgN CBGNAGRwU RA GgN KL CUwANfi wAz
RA GgN KM CUwAN–

4- iHCCBFN w ygwEPN zNAFRGL ..Kw Lw M/ p K � L � M RF ywEERNz BA GgN yHxN h p�

N"0 � Kw Lw M � 0f– jgN ENFHUGwAG CBGNAGRwU RF

�.Kw Lw M/ p 0

3/

p p p

h

..¾w �w - /z¾z�z-
X

.K " ¾/1 � .L " �/1 � .M " - /1
!

�CCEBKRVwGN GgN RAGNPEwU xL w hRNVwAA FHVfi wAz CUBG GgN UNINU yHEINF BO � RA GgN
KL CUwANfi RA GgN KM CUwANfi wAz RA GgN LM CUwAN– mgwG FCNyRwU FLVVNGERNF zB LBH
FNN( mgwG zB GgN NDHRCBGNAGRwU FHEOwyNF UBBT URTN(
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5- iHCCBFN w ygwEPN RF zRFGERxHGNz HAROBEVUL BA GgN M wKRFfi "0 < M <0 JRGg w
zNAFRGL 1– bNG q xN GgN NUNyGERy +NUz CEBzHyNz xL GgRF kRAN yQwEPN– XL w FLVVNGEL
wEPHVNAGfi JN ywA FNN GgwG GgN M yBVCBANAG q2 p / wAz GgwG

q p O .E/
PK

E
w
L

E
w /
R

w

JgNENfi wF HFHwUfi E p
X

K1 � L1 wAz O .E/ RF GB xN zNGNEVRANz–
w? �CCUL swHFF=F UwJ GB GgRF +NUz wAz w ’CRUU xBKfi$ JgRyg RF w yLURAzNE BO

EwzRHF w wAz GgRyTANFF 1xfi

f p NK1 � L1 � w1w "x � M � xf!

jgNEN JRUU xN AB yBAGERxHGRBA GB GgN ,HK RAGNPEwU BINE GgN GBC wAz xBGGBV BO GgN CRUU
xBK– ZNzHyN GgwG

O .E/ p 1

1/E
!

x? igBJ GgwG GgN CBGNAGRwU OBE GgRF URAN ygwEPN RF

1

1/
UA.0<E/

FB GgwG GgN OHAzwVNAGwU CBGNAGRwU OBE w URAN ygwEPN RF

1.Kw L/ p
0

1/
UA.0<E/!

y? lNEROL GgwG 01.Kw L/ p / OBE E 6p /–
6- jgN OHAzwVNAGwU CBGNAGRwU BO w URAN ygwEPN BA GgN INEGRywU URAN GgEBHPg .K/w L//

RF 1.K " K/w L " L//–
w? kFN GgN VNGgBz BO RVwPNF GB yBAFGEHyG GgN CBGNAGRwU �.Kw L/ OBE w URAN

ygwEPN JRGg 1 p 0 UBywGNz wG K/ = /w L/ = / wAz FHyg GgwG � p / BA K p / wAz BA
L p /–

x? kFN w yHGBOO OHAyGRBA wAz PEwCg � RA GgN DHwEGNE]CUwAN Kw L 2 /–
y? kFN GgN yBAGBHE yBVVwAz GB CUBG GgN UNINU yHEINF BO �– mgwG wEN GgN

NDHRCBGNAGRwU FHEOwyNF RA GgENN]zRVNAFRBAwU FCwyN(

!- jgN sENNAWF OHAyGRBA OBE GgN zRFT Zw p NK1� L1 < w1f RF GgN CBGNAGRwU � OEBV�

w HARG “URAN? ygwEPN CUwyNz wG w CBRAG L RAFRzN Zw FHyg GgwG � p / BA GgN yREyUN
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K1 � L1 p w1– jgRF CBGNAGRwU RF wUFB yBAFGEHyGNz xL GgN VNGgBz BO RVwPNF– �ABGgNE
HARG ygwEPN JRGg GgN BCCBFRGN FRPA RF CUwyNz wG GgN CBRAG BHGFRzN GgN zRFT9

LŁ p w1L

QQLQQ1
!

w? lNEROL GgwG QQLŁQQ = w RO QQLQQ < w–
x? jgN sENNA=F OHAyGRBA OBE GgN zRFT RF

P.aw L/ p 0

1/

P

UA

�

0

QQa" LQQ

�

" UA
P

�

w

QQLQQ

�

0

QQa" LŁQQ

RR

!

lNEROL GgwG P.aw L/ p / OBE QQLQQ < w wAz QQaQQ p w–
y? iNG w p 0 wAz GwTN L p .!4w //– kFN GgN yBAGBHE yBVVwAz GB CUBG GgN UNINU

yHEINF BO P.aw .!4w ///–
z? YBVCHGN GgN NUNyGERy +NUz q BO GgRF CBGNAGRwU wAz FHCNERVCBFN RG BA GgN CUBG

BO CwEG y?– mgwG RF GgN zRENyGRBA BO q BA GgN xBHAzwEL K1 � L1 p 0(
8- jgN fBRFFBA TNEANk OBE GgN gwUO]CUwAN t p N.Kw L/w L 2 /f RF�

f.Kw L/ p L

/

0

K1 � L1
!

w? lNEROL GgwG 0f p / OBE L 6p /–
x? fUBG GgN UNINU yHEINF BO GgN fBRFFBA TNEANU RA t –

jgN ZRERygUNG CEBxUNV OBE t RF

0� p / RA t

�.Kw // p O .K/

OBE w PRINA OHAyGRBA O .K/ BA GgN K wKRF– jgN FBUHGRBA BO GgN ZRERygUNG CEBxUNV RA
t RF PRINA xL GgN RAGNPEwU

�.Kw L/ p
p 0

"0
f.K " ¾w L/ O .¾/ z¾!

y? mERGN w FyERCG V+UN GgwG GwTNF w OHAyGRBA O zN+ANz RA wA V+UN O^Vfi yBVCHGNF
�fi wAz CUBGF GgN FHEOwyN– oBH ywA HFN GgN BAN]zRVNAFRBAwU iRVCFBA=F EHUN GB
NFGRVwGN GgN RAGNPEwU OBE Nwyg Kw L– �FFHVN GgwG O p / OBE QKQ = 4– YBVCHGN
GgN IwUHNF BO GgN RAGNPEwU wG GgN CBRAGF RA GgN VNFgPERz *n\o, < VNFQPERz>a\L?fi



15! fEBxUNVF OEBV qUNyGEBFGwGRyFwAz rUHRz rUBJ

JgNEN a < URAFCwyN>]4\4\40? wAz L < URAFCwyN>^/4\ !\ 40?– mN wIBRz
GgN CBRAGF L p / xNywHFN GgN fBRFFBA TNEANU RF FRAPHUwE wG GgN CBRAG ./w //fi
JgRyg JRUU VwTN f.K " ¾w L/ FRAPHUwE wG .¾w //– bNG GgN IwERwxUN BO RAGNPEwGRBA
xN aR <URAFCwyN>]4\4\0/0?–

z? bNG O .K/ p .K � !4/ NKC."!4K1/– oBH ywA yHG BOO GgN RAGNPEwU GB GgN RAGNEIwU
*"4w 4fl xNywHFN O RF INEL FVwUU OBE QKQ = 4– sEwCg � wAz CUBG RGF UNINU yHEINF–
mgNEN wEN GgN VwKRVHV wAz VRARVHV IwUHNF BO � BxGwRANz(

N? YBVCwEN GgN yBVCHGNz IwUHNF BO GgN CBGNAGRwU � BA GgN URAN L p !/4 JRGg
GgN IwUHNF BO O – jgNL FgBHUz xN ANwEUL NDHwU–

0.- iBUHGRBAF BO GgN bwCUwyN NDHwGRBA RA GgN zRFT NK1 � L1 < w1f–�

w? kFN GgN ygwRA EHUN GB INEROL GgwG GgN bwCUwyN BCNEwGBE 0H p HKK � HLL RA
CBUwE yBBEzRAwGNF RF PRINA xL

0H p HEE �
0

E
HE �

0

E1
H�� !

x? lNEROL GgwG EA yBF.A�/ wAz EA FRA.A�/ wEN FBUHGRBAF BO 0H p /–
y? sEwCg FNINEwU BO GgNFN FBUHGRBAF BA GgN zRFT BO EwzRHF w p 0fi HFRAP CBUwE

yBBEzRAwGNF “FNN qKwVCUN 4–3?–
z? lNEROL xL gwAz GgwG +ARGN FHVF

H.Ew �/ p �/ �
Apd
A

Ap0
*�A yBF.A�/� XA FRA.A�/flE

A

wEN FBUHGRBAF BO 0H p / JRGg

H.0w �/ p �/ �
Apd
A

Ap0
*�A yBF.A�/� XA FRA.A�/fl!

N? bNG O .�/ p 1 yBF.�/ � FRA1.�/ � 3 FRA.2�/– kFN w GERP RzNAGRGL GB NKCwAz
FRA1.�/ wAz +Az GgN FBUHGRBA BO 0H p /fi H p O BA GgN yREyUN E p 0– sEwCg GgN
FBUHGRBA– mgNEN wEN GgN VwKRVHV wAz VRARVHV IwUHNF BA GgN zRFT NK1 � L1 � 0f
wGGwRANz(

eonaidlr P� mtPc mnu

00- uA GgRF NKNEyRFN JN yBVCwEN GgN qHUNE VNGgBz BO RAGNPEwGRAP GgN FLFGNV “qD–
01–03? JRGg GgN VBEN FBCgRFGRywGNz VNGgBz BzN34 HFNz RA OUBv0–
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bNG GgN INyGBE +NUz xN D p *"Lw Kfl– jgN CwEGRyUN CwGgF wEN yREyUNF– mERGN V+UNF
H^V wAz I^V OBE GgN yBVCBANAGF H.Kw L/ p "Lfi wAz �.Kw L/ p K – mERGN wA V+UN
NHUNEOUBv^V OBE GgN FyERCG BO qKwVCUN 01–1–

w? kFN GgN V+UN NHUNEOUBv^V JRGg FGwEGRAP CBRAG .2w //– YgBBFN 0G p !1
wAz 2/ GRVN FGNCF– jgN GEwSNyGBEL FGEwLF OwE OEBV GgN yREyUN BO EwzRHF 2– dBJ HFN
0G p !/4 wAz 01/ GRVN FGNCF– rRAwUUL HFN 0G p !/0 wAz 5// GRVN FGNCF– YBVCwEN
GgN ENFHUGF–

x? dBJ HFN GgN V+UN OUBv0^Vfi JRGg yBEANEF xNRAP GgN INyGBE *"3w 3w"3w 3flfi
wAz j p 5– jwTN c p 0 wAz yURyT wF yUBFNUL wF LBH ywA GB GgN CBRAG .2w //– mgwG
RF GgN yBVCHGNz CwGg( tBJ zBNF GgRF yBVCwEN GB GgN ENFHUG OBE GgN qHUNE VNGgBz(
dBGN GgwG OBE GgRF RAGNPEwGRBAfi BzN34 HFNF BAUL 46 GRVN FGNCF– �UGgBHPg BzN34 zBNF
w VBEN yBVCURywGNz ywUyHUwGRBA wG Nwyg FGNCfi GgN ANG ENFHUG RF GgwG RG RF VHyg VBEN
NO+yRNAG GgwA GgN qHUNE VNGgBz–

01- bNG GgN INyGBE +NUz xN D p *Hw �flfi JRGg H.Kw L/ p K.0" L/ wAz �.Kw L/ p 0–
kFN OUBv0^V JRGg yBEANEF OBE GgN FDHwEN / � Kw L � 3– kFN j p 4–

w? fUBG GEwSNyGBERNF FGwEGRAP OEBV .KS w !4/ JRGg KS p 0w 1w 1!4 w 2– mgwG TRAz
BO VBGRBA zB LBH FNN(

x? YwUyHUwGN GgN zRINEPNAyN BO D– mgNEN RF zRI.D/ = /fi wAz JgNEN RF zRI.D/ <
/( ZB GgN CwEGRyUN CwGgF PRIN LBH VHyg RAzRywGRBA BO GgN FRPA BO GgN zRINEPNAyN(

02- kFN GgN FwVN INyGBE +NUz wF RA qKNEyRFN 01– dBJ HFN GgN V+UN OUBv1^V JRGg
yBEANEF OBE GgN FDHwEN / � Kw L � 4– jwTN GRVNF G0 p !2w G1 p !5w G2 p !8w G3 p 0!1
wAz yURyT BA GgN CBRAG .1!64w !64/– jEL FBVN BGgNE yBVxRAwGRBAF BO GRVNF wAz FGwEGRAP
CBRAGF– exFNEIN GgN FRMN BO GgN RVwPNF BO GgN zRFT wAz GgNRE wENwF– ZBNF GgRF +G JRGg
GgN ywUyHUwGNz IwUHN BO zRI.D/ (

03- bNG GgN INyGBE +NUz D p *Hw �flfi JgNEN
H.Kw L/ p Lw �.Kw L/ p "K � L.K1 " 3/<4� L2<04!

w? YwUyHUwGN GgN zRINEPNAyN BO D– mgNEN RF RG CBFRGRINfi wAz JgNEN RF RG ANPwGRIN(
x? kFN GgN V+UN OUBv0^V JRGg yBEANEF OBE GgN FDHwEN "3 � Kw L � 3 wAz

GRVN j p 0/– kFN FGwEGRAP CBRAGF BA GgN K wKRFfi K p 0w 0!4w 1w 1!4w 2fi GB PNG w
ONNURAP OBE GgN ,BJ–

y? dBJ HFN GgN V+UN OUBv1^V JRGg GgN FwVN yBEANEF– rREFG ygBBFN GRVNF
G0 p 0w G1 p 1w G2 p 2w G3 p 3fi wAz yURyT BA GgN CBRAG .0w //– tBJ zB GgN RVwPNF
BO GgN zRFT xNgwIN( ZBNF GgRF wPENN JRGg GgN ywUyHUwGRBA BO CwEG w?(

z? dBJ HFN FVwUUNE GRVNFfi G0 p !4w G1 p 0w G2 p 0!4w G3 p 1– jgRF GRVN yURyT
BA .1!4w //fi wAz JwGyg gBJ GgN zRFT zNOBEVF JRGg GgN ,BJ– ZBNF GgRF xNgwIRBE wPENN
JRGg GgN ywUyHUwGRBA BO CwEG w?(



16/ fEBxUNVF OEBV qUNyGEBFGwGRyFwAz rUHRz rUBJ

04- hNGHEA GB qKwVCUN 01–6fi ,BJ wEBHAz w yLURAzNE–
w? rRAz GgN CBRAGF BA GgN xBHAzwEL BO GgN yLURAzNEfi K1 � L1 p 0fi JgNEN QQDQQ

RF PENwGNFG–
x? fUBG GgN yBAGBHEF BO GgN INUByRGL CBGNAGRwU– lNEROL GgwG GgNL wEN ABEVwU GB

GgN yREyUN wAz GgwG � RF w FBUHGRBA BO GgN xBHAzwEL IwUHN CEBxUNV “01–22?fi “01–23?–

05- YBAFRzNE GgN INUByRGL CBGNAGRwU �.Kw L/ p K1 " L1 wAz GgN FGENwV OHAyGRBA�

 .Kw L/ p 1KL– jgRF CwRE BO OHAyGRBAF zNFyERxNF RAyBVCENFFRxUNfi REEBGwGRBAwU ,BJ RA
GgN DHwEGNE]CUwANfi Kw L 2 /–

w? lNEROL GgwG 0� p 0 p / wAz GgwG D� \ D p /–
x? fUBG GgN yBAGBHEF BO � wAz  RA GgN FDHwEN N/ � Kw L � 1f– �yyBEzRAP GB

CwEG w?fi JgwG wAPUN FgBHUz GgNRE GwAPNAG INyGBEF VwTN JgNEN GgNL yEBFF(
y? kFN GgN V+UN OUBv1^V wAz GRVNF G0 p !1w G1 p !3w G2 p !5w G3 p !!– fHG

GgN yNAGNE BO GgN RARGRwU zRFT wG .Kw L/ p .!2w 0!3/– ZNFyERxN gBJ GgN FgwCN ygwAPNF–
mgwG gwCCNAF GB GgN wENw( uF RG yBAFNEINz( mgL(

z? YBVxRAN w CyBUBE CUBG BO GgN FCNNz FDHwENzfi QQDQQ1fi JRGg GgN yBAGBHEF BO
GgN FGENwV OHAyGRBA– mgNEN RF GgN FGwPAwGRBA CBRAG( �yyBEzRAP GB XNEABHUUR=F UwJfi
JgNEN RF GgN CENFFHEN GgN PENwGNFG(

06- jgRF NKNEyRFN NKGNAzF qKNEyRFN 05 GB GgN ywFN BO w JNzPN BO wAPUN /<2– jgN�

INUByRGL CBGNAGRwU RF �.Kw L/ p K2<2" KL1fi wAz GgN FGENwV OHAyGRBA RF  p K1L "
L2<2– hNCNwG CwEGF w?fi x?fi y?fi wAz z? BO qKNEyRFN 05– kFN GRVNF G0 p !0w G1 p !1w G2 p
!2w G3 p !3fi wAz CUwyN GgN yNAGNE BO GgN RARGRwU zRFT wG .Kw L/ p .0!1w 0/– mgNA GgN

CEBPEwV OUBv1^V RF +ARFgNzfi HFN QBUz BA wAz wzz GgN URAN L p K
C
2w / � K � 0–

jgRF JRUU RAzRywGN GgN NzPN BO GgN JNzPN–

0!- bNG GgN INUByRGL CBGNAGRwU xN �.Kw L/ p yBF K yBFg L wAz GgN FGENwV OHAyGRBA�

xN  p " FRA K FRAg L– hNCNwG GgN DHNFGRBAF BO qKNEyRFN 05 RA GgN ENyGwAPUN N/ �
K � /w / � L � 0f– kFN OUBv1^V JRGg GRVNF G0 p !2w G1 p !5w G2 p !8w G3 p 0!1fi
wAz CUwyN GgN yNAGNE BO GgN RARGRwU zRFT BA .Kw L/ p .1!4w 0!4/– dBJ GgNEN wEN GJB
FGwPAwGRBA CBRAGF– mgwG TRAz BO ,BJ zBNF GgRF ENCENFNAG(
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cBEN rNwGHENF BO c�jb�X

02-0 pwGw yUwFFNF

jgNEN wEN OBHE xwFRy yUwFFNF BO zwGw RA c�jb�X– mN gwIN xNNA HFRAP wUU OBHE BO
GgNV JRGgBHG CwLRAP VHyg wGGNAGRBA– tBJNINEfi FBVN INEL CNECUNKRAP NEEBEF ywA
ByyHE RO JN wEN ABG ywENOHU– jgN yUwFFNF wEN

dHVNERy iLVxBURy iGERAP uAURAN

mgNA JN NAGNE w AHVxNE wG GgN CEBVCG ’’fi GgRF yENwGNF w AHVNERywUfi zBHxUN]CENyRFRBA
DHwAGRGL– rBE NKwVCUNfi

’’ a < 0_2W
’’ L < 0_1W
’’ a)L
wAF <

/^0556

cBFG BO GgN NKwVCUNF JN gwIN yBAFRzNENz RAIBUINz ywUyHUwGRBA JRGg AHVNERywU DHwA]
GRGRNF–
�F JN gwIN FNNA RA iNyGRBA 0–5fi FLVxBURy DHwAGRGRNF wEN yENwGNz HFRAP GgN

yBVVwAz FLVF– rBE NKwVCUNfi

’’ FLVF a L
’’ O < a)L [ L-1

zN+ANF GgN FLVxBURy NKCENFFRBA KL�L1– uO JN JRFg GB VwTN FLVxBURy VwARCHUwGRBAF
BO yBAFGwAGF wF JNUU wF FLVxBUFfi JN VHFG HFN GgN UBAP FLAGwK– rBE NKwVCUNfi

160
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’’ a < FLV>=0_2=?
’’ L < FLV>=0_1=?
’’ a)L
wAF <

0_5

YBVCwEN JRGg GgN AHVNERy CEBzHyG a)L–
� FGERAPfi BOGNA ywUUNz w ygwEwyGNE wEEwLfi RF yENwGNz JgNA JN NAyUBFN wA wUCgw]

AHVNERy FNDHNAyN BO ygwEwyGNEF RA FRAPUN DHBGNF– rBE NKwVCUNfi

’’ M < =w)a[4=

jgN FGERAP RF w INyGBE BO AHVxNEF GgwG ENCENFNAGF GgN FNDHNAyN BO ygwEwyGNEF xNGJNNA
GgN FRAPUN DHBGNF– oBH ywA UBBT wG GgN FGERAP yBVCBANAGF BO M9

’’ zBHxUN>M?
wAF <

"6 31 01/ 32 42

jgN AHVxNEF wFFRPANz GB Nwyg ygwEwyGNE wEN GgN �iYuu IwUHNF–
iGERAPF wEN BOGNA HFNz GB UwxNU OHAyGRBAF BE DHwAGRGRNF– rBE NKwVCUNfi RA GgN zN+AR]

GRBA BO wA RAURAN OHAyGRBAfi JN HFN FGERAPF9

’’ O < RAURAN>=a^-1=?W
’’ P < RAURAN>=a^-1 [ NaC>L?=\ =a=\ =L=?W

mN ywA ygNyT GgN zwGw yUwFF BO Nwyg IwERwxUN BE DHwAGRGL RA GgN JBET FCwyN JRGg
GgN yBVVwAz vQBF–

qawVCUN 02-0

’’ a < URAFCwyN>/\1)CR\ 0/0?W
’’ L < a^-1W

’’ FLVF w x y
’’ z < 1)w)x[y-2W

’’ v < =2_H [I=W
’’ O < RAURAN>v\=H=\I=?

’’ vQBF

dwVN iRMN XLGNF YUwFF

w 0a0 015 FLV BxSNyG
x 0a0 015 FLV BxSNyG
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y 0a0 015 FLV BxSNyG
z 0a0 031 FLV BxSNyG
O 0a0 !65 RAURAN BxSNyG
v 0a5 01 yQwE wEEwL
a 0a0/0 !/! zBHxUN wEEwL
L 0a0/0 !/! zBHxUN wEEwL

sEwAz GBGwU RF 1!6 NUNVNAGF HFRAP 2/13 xLGNF^

oBAINEGRAP OEBV BAN yUwFF GB wABGgNE

jgNEN wEN FNINEwU yBVVwAzF GgwG yBAINEG zwGw OEBV BAN yUwFF GB wABGgNE– � FLVxBURy
NKCENFFRBAfi FHyg wF z RA qKwVCUN 02–0fi VwL xN yBAINEGNz RAGB w FGERAP wAz HFNz GB
zN+AN wA RAURAN OHAyGRBA– jgN RAURAN OHAyGRBA VwL GgNA xN NIwUHwGNz– kFRAP z BO
qKwVCUN 02–0fi GgN yBAINEFRBA yBVVwAz RF yQwE>z?– jgNA

’’ P < RAURAN>yQwE>z?\ =w=\ =x=\ =y=?W

RF GgN RAURAN OHAyGRBA P.ww xw y/ p 1wx � y1– tBJNINEfi GgN RAURAN OHAyGRBA P VwL
xN HFNz BAUL BA FywUwE IwUHNF BO ww xw yfi wAz FB ywAABG xN PEwCgNz– jB PNG w FGERAP
NKCENFFRBA GgwG HFNF ^) wAz ^-fi JN HFN GgN yBVVwAz INyGBERMN>z?– jgNA

’’ Q < RAURAN>INyGBERMN>z?\ =w=\ =x=\ =y=?W

RF ABJ wEEwL]FVwEG wAz ywA GwTN INyGBEF wAz VwGERyNF OBE RGF O wEPHVNAGF– uO JN
wEN RAGNENFGNz BAUL RA PEwCgRAP GgN FLVxBURy OHAyGRBA NKCENFFRBAfi JN ywA HFN GgN
yBVVwAz NMCUBG– mN ywA zB GgRF JRGgBHG yBAINEGRAP GB wA RAURAN OHAyGRBA–

qawVCUN 02-1

bNG O .Kw L/ p K NKC."K1"L1/– mN zN+AN O FLVxBURywUUL wAz yBVCHGN 0 O FLVxBU]
RywUUL– mN GgNA yBAINEG GgN NKCENFFRBA GB wA RAURAN OHAyGRBA OBE PEwCgRAP wAz RAGN]
PEwGRBA9

’’ FLVF a L
’’ O < a)NaC>]a-1 ]L-1?W
’’ UwCUwyNO < zROO>O\a\1? [ zROO>O\L\1?W
’’ P < RAURAN>INyGBERMN>UwCUwyNO?\ =a=\ =L=?W
’’ *n\o, < VNFQPERz>]09^/491?W
’’ FHEO>n\o\P>n\o??

uO LBH gwIN GgN yBVVwAz NMFHEO wIwRUwxUNfi LBH ywA PEwCg 0 O JRGgBHG yBAINEGRAP
GB wA RAURAN OHAyGRBA–
jB yBAINEG w FLVxBURy NKCENFFRBA GB wA V+UNfi +EFG INyGBERMN GgN FLVxBURy NKCENF]

FRBAfi wAz GgNA yHG wAz CwFGN RAGB GgN V+UN–
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02-1 jgN yBVVwAz ONIwU

jgN yBVVwAz ONIwU RF HFNz GB GwTN GgN AwVN BO w OHAyGRBA RA GgN OBEV BO FGERAPfi
ywUU GgN OHAyGRBAfi wAz NIwUHwGN RG– rBE NKwVCUNfi RO O .Kw L/ p 2K1 " 1L RF zN+ANz wF
wA RAURAN OHAyGRBAfi GgNA

’’ O < RAURAN>=2)a^-1 ]1)L=\ =a=\ =L=?W
’’ ONIwU>O\1\2?
wAF <

5

eO yBHEFNfi JN yBHUz gwIN VBEN NwFRUL JERGGNA O>1\2?– uO GgN FwVN OHAyGRBA O RF
PRINA RA wA V+UN O^Vfi

OHAyGRBA M < O>a\L?
M < 2)a^-1 ] 1)LW

GgNA JN VHFG HFN GgN AwVN BO O RA GgN OBEV BO w FGERAP wF GgN wEPHVNAG BO ONIwU–

’’ ONIwU>=O=\ 1\2?
wAF <

5

jgN RVCBEGwAyN BO ONIwU yBVNF RA JERGRAP OHAyGRBA V+UNF GgwG GwTN OHAyGRBAF wF
wEPHVNAGF– rBE NKwVCUNfi GgN c�jb�X EBBG+AzNE OMNEB gwF GgN ywUU

OMNEB>OAwVN\ *a0\a1,?

JgNEN OAwVN RF w FGERAP GgwG RF GgN AwVN BO w OHAyGRBA– ONIwU RF HFNz RA GgN
yBzN BO OMNEB GB NIwUHwGN GgN OHAyGRBA– jgHF JgNA O RF PRINA wF wA RAURAN
OHAyGRBAfi JN HFN OMNEB>O\*a0\a1,?fi wAz JgNA O RF PRINA RA wA V+UNfi JN HFN
OMNEB>=O=\*a0\a1,?– jgRF yBAFGEHyGRBA wUUBJF GgN OHAyGRBA OHAyGRBA OMNEB GB
wyyNCG wAL AwVN OBE w OHAyGRBAfi Ow Pw Qw rwsfi NGy– jgN FwVN RF GEHN BO GgN OHAyGRBA
V+UNFfi FHyg wF FRVC1fi GgwG wEN JERGGNA OBE GgRF GNKG–

qawVCUN 02-2

oBH ENywUU GgN OHAyGRBA V+UN DFHEO GgwG LBH ywA HFN GB PEwCg AHVNERywU OHAyGRBAF
BO GJB IwERwxUNF BINE w ENyGwAPUN w � K � xw y � L � z– jgN RACHG wEPHVNAGF wEN
GgN OHAyGRBA AwVNfi wAz GgN 3]INyGBE *ww xw yw zfl–

OHAyGRBA BHG < DFHEO>O\ yBEANEF?
a < URAFCwyN>yBEANEF>0?\ yBEANEF>1?\ 40?W
L < URAFCwyN>yBEANEF>2?\ yBEANEF>3?\ 40?W
*n\o, < VNFQPERz>a\L?W
p < ONIwU>O\n\o?W
FHEO>n\o\p?
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02-2 lNyGBERMRAP yBVCHGwGRBAF

YBVCHGwGRBAF RA c�jb�X GgwG RAIBUIN UBBCF BE ANFGNz UBBCF ywA BOGNA xN FCNNzNz
HC RO JN GwTN wzIwAGwPN BO GgN VwAL wEEwL BCNEwGRBAF BO c�jb�X– eHE PBwU RA
c�jb�X CEBPEwVVRAP RF GB NURVRAwGN wF VwAL UBBCF wF CBFFRxUN–

qawVCUN 02-3

jgN BCNEwGRBA FHV RF wCCURNz GB w INyGBE wAz wzzF HC GgN yBVCBANAGF– tNEN wEN GJB

yBzNF GB yBVCHGN GgN FHV
rd
0 A

C– jgN UBAP JwL RF GB zB GgRF RA w UBBC9

OHAyGRBA BHG < O>C\d?
F < /W
OBE A < 09d

F < F [ A-CW
NAz
BHG < FW

� VBEN NO+yRNAG JwL RF GB HFN GgN FHV BCNEwGBE wAz GgN wEEwL BCNEwGRBA ^-9

OHAyGRBA BHG < O>C\d?
a < *09d,^-CW
BHG < FHV>a?W

qawVCUN 02-4

jgN GJB]zRVNAFRBAwU VRzCBRAG EHUN OBE RAGNPEwGRBA BINE w ENyGwAPUN h RF

p p

h

O zKzL ³
A
A

Sp0

V
A

Rp0
O .KS w LR/0K0Lw

JgNEN .KS w LR/ RF GgN yNAGNE BO GgN FHxENyGwAPUN hRw S JRGg FRzNF 0K wAz 0L– jgN
UBAP JwL GB RVCUNVNAG GgRF EHUN RF GB HFN ANFGNz UBBCF9

OHAyGRBA BHG < VRzCG>O\yBEANEF\A\V?
w < yBEANEF>0?W x < yBEANEF>1?W
y < yBEANEF>2?W z < yBEANEF>3?W
zNUa < >x]w?_AW zNUL < >z]y?_VW
a < URAFCwyN>w[^4)zNUa\ x]^4)zNUa\A?W
L < URAFCwyN>y[^4)zNUL\ z]^4)zNUL\V?W
F < /W
OBE R < 09V

OBE S < 09A
F < F [ ONIwU>O\a>S?\L>R??W
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NAz
NAz
BHG < F)zNUa)zNULW

jgN zBHxUN UBBC ywA xN ENCUwyNz JRGg INyGBEfi VwGERK BCNEwGRBAFfi JgRyg wEN VBEN
NO+yRNAG– jgN BCNEwGRBA FHVfi JgNA wCCURNz GB w VwGERKfi FHVF zBJA Nwyg yBUHVA
wAz CHGF GgN FHV BO Nwyg yBUHVA RA w EBJ INyGBE– jgNA wCCULRAP FHV w FNyBAz GRVN
FHVF GgN NUNVNAGF RA GgRF EBJ INyGBEfi LRNUzRAP GgN FHV BINE wUU GgN NUNVNAGF BO GgN
VwGERK– jgN UwFG FNINA URANF BO CENIRBHF yBzN ywA xN ENJERGGNA

*n\o, < VNFQPERz>a\L?W
r < ONIwU>O\n\o?W
BHG < FHV>FHV>r??)zNUa)zNULW

r RF GgN VwGERK BO OHAyGRBA IwUHNF O .KS w LR/–

02-3 fEBPEwVVRAP

mgRUN UBBCF

jgN CEBPEwVF JN gwIN JERGGNA FB OwE RAIBUINz BAUL FRVCUN OBE UBBCF JgNEN GgN
AHVxNE BO CwFFNF GgBHPg GgN UBBC JwF zNGNEVRANz RA wzIwAyN– uA FBVN yREyHV]
FGwAyNFfi gBJNINEfi GgN AHVxNE BO CwFFNF VwL zNCNAz BA GgN FGwGN BO GgN yBVCHGwGRBA–
jgN ABGRBA BO w JQRkN kBBC wzzENFFNF GgRF FRGHwGRBA–

qawVCUN 02-5

iHCCBFN BHE CEBxUNV RF GB FHV GgN GNEVF BO wA RA+ARGN FNERNFfi
r

wAfi BA GgN yBVCHGNE–
eO yBHEFNfi JN FHV BAUL w +ARGN AHVxNE BO GNEVF wAz GgNENxL VwTN wA wCCEBKRVwGRBA
GB GgN NKwyG FHV BO GgN FNERNF– eHE yERGNERBA JRUU xN GgwG RO QwAQ < 0/"5fi JN FgwUU
FGBC– tNEN RF w FgBEG FyERCG GgwG FHVF GgN FNERNF

N p
0
A

/

0

A7
9

GNEV < 0W
FHV < /W
A < 0W
vQRUN GNEV ’ 0/->]5?

FHV < FHV [GNEVW
GNEV < GNEV_AW
A < A[0W

NAz
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qawVCUN 02-6

rBE w FNyBAz NKwVCUN BO w JgRUN UBBCfi JN ENGHEA GB dNJGBA=F VNGgBz OBE AHVNERywUUL
wCCEBKRVwGRAP GgN EBBG BO wA NDHwGRBA O .K/ p /– jgRF GRVNfi RAFGNwz BO FCNyROLRAP
w yNEGwRA AHVxNE BO RGNEwGRBAFfi JN JwAG GB yBAGRAHN GgN CEByNFF HAGRU w zNFRENz
wyyHEwyL RF wygRNINz– mN ywA NFGRVwGN GgN NEEBE RA dNJGBA=F VNGgBz wG w FRVCUN
EBBG xL UBBTRAP wG GgN zROONENAyN xNGJNNA GJB FHyyNFFRIN RGNEwGNFfi KA�0" KA– tNEN RF
w OHAyGRBA V+UN GgwG RVCUNVNAGF dNJGBA=F VNGgBz RA BAN zRVNAFRBA– uGF wEPHVNAGF
wEN GgN OHAyGRBAF O wAz O 0fi GgN FGwEGRAP IwUHNfi wAz GgN NEEBE GBUNEwAyN– YBVCwEN GgRF
V+UN JRGg GgwG BO iNyGRBA 6–1–

OHAyGRBA BHG < dNvGBA>O\OCERVN\aFGwEG\GBU?
aBUz < aFGwEGW
aANv < aBUz ] ONIwU>O\ aBUz?_ONIwU>OCERVN\aBUz?W
vQRUN wxF>aBUz ]aANv? ’ GBU
aBUz < aANvW
aANv < aBUz ] ONIwU>O\aBUz?_ONIwU>OCERVN\BUz?W

NAz
BHG < aANvW

bBPRy

eOGNA w CEBPEwV VHFG VwTN w ygBRyN wAz CEByNNz GB VwTN zROONENAG ywUyHUwGRBAFfi
zNCNAzRAP BA w CwEwVNGNE– jgN ENUNIwAG yBVVwAzF wEN ROfi NUFNfi wAz NUFNRO–

qawVCUN 02-!

YBAFRzNE wA RAyBVN GwK FLFGNV JRGg GJB xEwyTNGF– rBE RAyBVN UNFF GgwA :1/w ///
GgN EwGN RF 0/;fi wAz OBE RAyBVN RA NKyNFF BO :1/w /// GgN EwGN RF 04;– � FgBEG
CEBPEwV GB yBVCHGN GgN GwK yBHUz xN JERGGNA wF OBUUBJF9

OHAyGRBA BHG < Gwa>RAyBVN?
RO RAyBVN % 1////

BHG < ^0)RAyBVNW
NUFN

BHG < 1/// [ ^04)>RAyBVN ] 1////?W
NAz

dBGRyN GgwG GgN NAz yBVVwAz RF ANNzNz GB yUBFN GgN ROfi NUFN FNDHNAyN– dBJ
FHCCBFN GgN FLFGNV gwF w GgREz xEwyTNGfi JRGg w EwGN BO 1/; OBE RAyBVN RA NKyNFF BO
:4/w ///– mN VBzROL GgN OHAyGRBA V+UN Gwa wF OBUUBJF9

OHAyGRBA BHG < Gwa>RAyBVN?
RO RAyBVN % 1////
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BHG < ^0)RAyBVNW
NUFNRO 1//// %< RAyBVN % 4////

BHG < 1/// [ ^04)>RAyBVN]1////?W
NUFN

BHG < 54// [ ^1)>RAyBVN ] 4////?W
NAz

eAN ywA wzz wAL AHVxNE BO xEwAygNF JRGg VBEN NUFNRO FGwGNVNAGF–
�ABGgNE HFNOHU UBPRywU yBVVwAz RF GgN xENwT yBVVwAzfi JgRyg GNEVRAwGNF w UBBC

JgNA w yNEGwRA IwUHN RF ENwygNz RA w yBVCHGwGRBA xNOBEN GgN RAzNK BO GgN UBBC RF
NKgwHFGNz–

qawVCUN 02-8

� rRxBAwyyR FNDHNAyN RF w FNDHNAyN wA PNANEwGNz xL GgN ENyHEFRIN FygNVN

wA�1 p wA�0 � wAw A 2 0!

jB FGwEG GgN FNDHNAyNfi BAN VHFG CEBIRzN GgN FGwEGRAP IwUHNF w0 wAz w1–
uACHG FGwGNVNAGF JRUU xN HFNz GB FHCCUL GgN FGwEGRAP IwUHNF wAz GgN AHVxNE BO GNEVF

GB xN yBVCHGNz wG EHA GRVN– tBJNINEfi GgN +EFG GRVN QwAQ = 0///fi GgN yBVCHGwGRBA
JRUU FGBC– � FyERCG +UN GgwG wyyBVCURFgNF GgRF RF

d < RACHG>=NAGNE GQN AHVxNE BO GNEVF GB xN yBVCHGNz =?
w0 < RACHG>=NAGNE w0 =?
w1 < RACHG>=NAGNE w1 =?
; FNG wFRzN w yBUHVA INyGBE BO d VNVBEL FCwyNF OBE GQN
; IwUHNF BO w^
w < MNEBF>d\0?
w>0? < w0W w>1? < w1W
OBE A < 09d]1

w>A[1? < w>A[0? [ w>A?W
RO wxF>w>A[1?? ’ 0///

xENwT
NAz

NAz

jgRF CEBPEwV FwINF wUU GgN yBVCHGNz IwUHNF RA GgN yBUHVA INyGBE w– uO LBH JwAG GB
FNN w4/fi NAGNE w>4/?– uO LBH JwAG GB FNN wUU BO GgNV wG BAyNfi NAGNE w–

rBE zNFyERCGRBAF BO BGgNE UBPRywU yBVVwAzFfi NAGNE QNUC BE BE QNUC wAz–



�CCNAzRK
uAFGEHyGBE ZNVBF

uA GgRF wCCNAzRK JN zRFyHFF OBHE V+UNF GgwG CEBIRzN PEwCgRywU zRFCUwLF GgwG RUUHVRAwGN
FBVN RVCBEGwAG yBAyNCGF– jgNL wEN ABG RAGNAzNz GB xN AHVNERywU GBBUF GB VwTN
yBVCHGwGRBAF– jgNL ywA xN HFNz xL RAFGEHyGBEF RA GgN yUwFFEBBV BE xL FGHzNAGF BA
GgNRE BJA– uAFGEHyGRBAF BA gBJ GB HFN GgN +UNF ywA xN OBHAz JRGg GgN yBVVwAz gNkY–

’AzEBBG-V VRAFHEO-V :Ha2-V yREy-V GwENw-V

eh�zqXXs RF wA RAGNEwyGRIN INEFRBA BO dNJGBA=F VNGgBz GB FBUIN GgN FLFGNV
O .Kw L/ p /w P.Kw L/ p /– jgN CEBPEwV zRFCUwLF GgN MNEB]UNINU yHEINF BO O wAz
P RA w ENyGwAPUN JgNEN GgN EBBG RF FBHPgG– �OGNE yURyTRAP BA GgN +PHENfi GgN yBzN
CUBGF RAGNEFNyGRBAF BO GgN GwAPNAG CUwAN wCCEBKRVwGRBAF GB O wAz P RA GgN KL CUwAN–
�zzRGRBAwU yURyTF BA GgN +PHEN FBUIN GgN wCCEBKRVwGRAP URANwE FLFGNV wAz CUBG GgN
wCCEBKRVwGN FBUHGRBA–

lh�rtqe HFNF GgN GERwAPHUwE CwGyg ENCENFNAGwGRBA BO w FHEOwyN GB CEBIRzN wCCEBK]
RVwGN FBUHGRBAF BO fUwGNwH=F CEBxUNV RA w ENyGwAPUN– VRAFHEO HFNF GgN V+UN GwENw–V–
ekta2 ywUyHUwGNF GgN ,HK BO w INyGBE +NUz GgEBHPg w FDHwEN CRNyN BO FHEOwyN–

jgN CRNyN BO FHEOwyN yBAGwRAF GgN BERPRA RA GgENN]zRVNAFRBAwU FCwyNfi wAz RG ywA xN
BERNAGNz RA wAL zRENyGRBA–

yhqy ywUyHUwGNF GgN yREyHUwGRBA BO w INyGBE +NUz wEBHAz w yREyHUwE zRFT– jgN zRFT
RF yNAGNENz wG GgN BERPRA RA GgENN]zRVNAFRBAwU FCwyN wAz ywA xN BERNAGNz RA wAL
zRENyGRBA–
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iBUHGRBAF GB iNUNyGNz qKNEyRFNF

ogwCGNE 2

3- fUwyN GgN yNAGNE BO GgN FNwG BO GgN FGBBU wG GgN CBRAG ./w 1!4/– jgN CBRAGF BA
GgN PEBHAz JgNEN GgN UNPF ENwyg GgN yREyUN BO EwzRHF 0 ywA xN ygBFNA wF .0w /w //fi

."0<1w
C
2<1w // wAz ."0<1w"

C
2<1w //– jgN VwPARGHzN BO GgN OBEyN BA Nwyg UNP RF

.!/<2/
C
18–

4- jgN OBE UBBC JgNA A p 13 RF
zNksgNsw ; 1@Yh.13m

s ; *]0+0,m

eXq sgNsw ; /8zNksgNsw81@Yh

YkXs2’yXr’sgNsw(@s+ rh�’sgNsw(@s+ ^6@s(

gXkz X�

N�z

00- kFN w OBE UBBC– jgN FCwyRAP xNGJNNA GgN CUwANF BA GgN K wKRF RF :K p yBF./<5/–
bNG d xN GgN ABEVwU GB GgN CUwANF–

eXq S ; 087

f ; *’S]0(@zNka+/+/,m

Ykw�N’f+d(

gXkz X�

N�z

02- jgN zRENyGRBAF BO GgN JRENF wEN *"0<1w /w"
C
2<1fl OBE b0fi

*0<3w"
C
2<3w"

C
2<1fl OBE b1fi wAz *0<3w

C
2<3w"

C
2<1fl OBE b2–

1!0



1!1 iBUHGRBAF GB iNUNyGNz qKNEyRFNF

ogwCGNE 3

1- jgN CBULPBAwU wCCEBKRVwGRBA JRGg 0// FNPVNAGF LRNUzF w IwUHN BO 8!5!58fi
JgRUN Ztwz7 PRINF GgN VBEN wyyHEwGN IwUHN BO 8!5!!4–

4- rEBV GgN +EFG yBVCBANAG BO E.G/fi +Az GgN GRVN GŁ JgNA GgN CEBSNyGRUN gRGF GgN
PEBHAzfi GgNA FHxFGRGHGN RA GgN FNyBAz yBVCBANAG BO E.G/– jgRF CEBzHyNF GgN OBEVHUw
OBE GgN EwAPN h p �1/ FRA.1�/<21–

8- jgN wEy UNAPGg BO Nwyg ERx RF PRINA xL GgN RAGNPEwU .0<3/
h !<w
/

C
0� H1 zHfi

JgNEN w p w.M/– jgN RAGNPEwUF ywA xN zBAN xL gwAz BE FLVxBURywUUL wAz GgN IwUHNF
wzzNz HCfi BE JN ywA HFN Ztwz7 BA Nwyg RAGNPEwU wAz wzz HC GgN ENFHUGFfi wF RA GgRF
FgBEG FyERCG– jgRF FyERCG LRNUzF w IwUHN BO 1/1!5/5!–

c ; /81/m

w ; ]^/055@c^-1 [ ^1134@c [ 1^14m

e ; h�kh�N’=rZqs’0[a^-1(=(

kN�Psg ; /m

eXq � ; 0810

qhx ; ’0.3(@w’�(-1@Ztwz’e+ /+ 7.w’�((m

kN�Psg ; kN�Psg [ qhxm

N�z

00- rRPHEN 3–00 FgBJF GgN ywV wAz ywV OBUUBJNE JgNA � p /<2– y? k.�/ p
0� .0<1/ yBF � –
01- jgN VRARVHV IwUHN BO k RF !3/!3fi ByyHEERAP wG GgN IwUHNF � p 1!/0/5 wAz

� p 1/ " 1!/0/5–

ogwCGNE 4

3- Q gwF GgN yBAFGwAG IwUHN .0" w1/<.0� w1/ BA GgN URAN L p wK –

4- jgN NEEBE RA GgN zROONENAyN wCCEBKRVwGRBA GB OK RF CEBCBEGRBAwU GB Q0KQ–
6- z? OL.Kw L/ p K OBE L = / wAz OL.Kw L/ p "K OBE K < /– OL./w // NKRFGF wAz

NDHwUF /fi xNywHFN O ./w L/ p / OBE wUU L–
!- w? jgN VwKRVHV IwUHN BO ZH O .0w 0/ RF

C
4fi wGGwRANz RA GgN zRENyGRBA .0w"1/–

x? ZH O .0w 0/ p / JgNA H p *1w 0fl–
8- jgN gBGGNFG FCBG RF wG GgN CBRAG .!4w !4/– jgN gNwG ,HK RF wUJwLF CNECNAzRyHUwE GB

GgN UNINU yHEINF– jgN gNwG ,BJF wJwL OEBV GgN gBGGNFG FCBG– eA GgN UNOG “RAFHUwGNz?
NzPNfi HK p /fi JgRyg VwTNF GgN ,HK INyGBE CwEwUUNU GB GgN NzPN–
01- jgN NEEBE RF ENzHyNz xL OwyGBE BO 0<3 JgNA Q RF gwUINz–



iBUHGRBAF GB iNUNyGNz qKNEyRFNF 1!2

ogwCGNE 5

1- yŁ p 1<N– jgN BERPRA URNF BA iyŁ –

2- 0/0!1 � ..1w Lw // � 0/0!6 OBE / � L � 1–

!- jgN wEy UNAPGg BO GgN yHEIN xBHAzRAP GgN yEBFF FNyGRBA BO GgN JRAP RF 3–0633fi
wAz GgN wENw BO GgN FHEOwyN BO GgN JRAP RF 3ð 3!0633 p 05!5863–
8- eAN FNG BO VHGHwUUL BEGgBPBAwU INyGBEF RF b p *ww xw yflfi H p *wyw xyw".w1 �

x1/flfi I p *"xw ww /fl– jgNFN JBET wF UBAP wF w1 � x1 = /– oBH FgBHUz ABEVwURMN H
wAz I– �OGNE LBH gwIN yENwGNz w VNFgPERz *i+j,fi GgN TNL yBVVwAzF wEN

n ; b’0(@j [ z@yXr’i(@t’0( [ z@rh�’i(@u’0(m

o ; b’1(@j [ z@yXr’i(@t’1( [ z@rh�’i(@u’1(m

p ; b’2(@j [ z@yXr’i(@t’2( [ z@rh�’i(@u’2(m

0.- bNG C.G/ p .E yBF Gw E FRA Gw wG/ xN GgN CBRAG BA GgN gNURKfi / � G � 3/ – jgNA
GgN GHxN VwL xN CwEwVNGNERMNz

a.G/ p C.G/� .x yBF F/d.G/� .x FRA F/n.G/w

JgNEN / � F � 1/ – jgN TNL c�jb�X yBVVwAzF GB PEwCg GgN GHxN wEN FRVRURwE GB
GgBFN RA qKNEyRFN 8–

03- mRGg GgN VNFgPERz *i+j, yBAFGEHyGNzfi GgN TNL yBVVwAzF wEN

n ; 1@yXr’j( [ i^@yXr’j.1(m

o ; 1@rh�’j( [ i^@rh�’j.1(m

p ; i^@rh�’j.1(m

� ABEVwU GB GgN FHEOwyN RF PRINA xL E0.G/ð b.G/–

ogwCGNE 6

0- jgNEN wEN FRK EBBGF– jgN FLVxBURy FBUINE +AzF wUU BO GgNV wF UNAPGgL FLVxBURy
NKCENFFRBAF– hBHAzRAP BOO GB OBHE zRPRGFfi GgNL wEN

.#0!0058w#!!184/w .#!2!25wj!8!03/w .#!66!/wj!8101/!

2- tNEN wEN FBVN BO GgN AHVxNEF LBH FgBHUz PNGfi EBHAzNz GB OBHE zRPRGF– oBH ywA
wUFB ygNyT LBHE AHVNERywU ENFHUGF xL CUBGGRAP GgN yHEIN LBH yBVCHGN GBPNGgNE JRGg
GgN MNEB]UNINU yHEIN BO O CUBGGNz xL GgN yX�sXtq yBVVwAz–

K "0 "!4 /! !4
L !3686 !2212 /! "0!0322



1!3 iBUHGRBAF GB iNUNyGNz qKNEyRFNF

3- eAN EBBG RF NwFRUL FCBGGNzfi ./w //– jgN BGgNE GJB wEN .!26!0w"!5038/ wAz
.0!/!4!w 0!/31//–

5- � p 3!840/fi X p !/8!/fi Y p !134ð 0/"3–

6- w? 1Ł p !6!1!– x? mgNA 1 p 1fi GgNEN wEN GJB ENwU EBBGFfi .K0w L0/ p
.!!8!!w 1!56/3/ wAz .K1w L1/ p .0!1416w !!236/– y? mgNA 1 p 1Łfi GgN FRAPUN
EBBG RF .KŁw LŁ/ p .!!/13w 0!2334/–

!- x? uO QLQ RF UwEPNfi GgN OwyGBE .0 " 0<
X

0� L1/ ³ 0– tNAyN y0 ³ ".8!!<1/– �
PBBz URANwE wCCEBKRVwGRBA RF PRINA xL L p ".8!!<1/V " 0–

ogwCGNE !

1- P gwF w FwzzUN CBRAG wG .K/w L// ³ ."!22w !36/–

4- O gwF FwzzUN CBRAGF wG ./w"0/fi .0w 0/fi wAz ."0w 0/– uG gwF VRARVw wG ./w 0/fi
.0w"0/fi wAz ."0w"0/–

5- y? kFRAP eh�zyqhsfi JN FNN GgwG O gwF w VRARVHV wG .K0w L0/ ³
."0!080w"!0!// wAz w VwKRVHV wG .K1w L1/ ³ .0!211w !26//– kFRAP �NvsX�1fi
VBEN wyyHEwGN NFGRVwGNF wEN .K0w L0/ p ."0!08/8!w"/!06843/ wAz .K1w L1/ p
.0!2113/w /!2/604/–

!- y? mgNA GgN FRMN BO GgN FDHwEN RF gwUINzfi GgN NEEBE zNyENwFNF “EBHPgUL? xL w
OwyGBE BO .0<1/2 p 0<!fi JgRyg wPENNF JRGg qD– “!–6?–

00- w? VwKa O ³ 0!402 ByyHEF ANwE .#/!!8w#/!22/fi wAz VRAa O ³ "0!/2
ByyHEF ANwE .j/!35w#/!52/– x? jgN FLVxBURy FBUINE +AzF GgN EBBGF 1w Kw Lfi
wAz JgNA NIwUHwGNz RA zBHxUN CENyRFRBA wAz GgNA EBHAzNz GB 3 zRPRGFfi GgN VwK
ByyHEF wG .#/!!!!0w#/!2140/fi JRGg VwKa O p 0!438/– jgN VRA ByyHEF wG
.j/!3486w#!51!//fi JRGg VRAa O p "0!/38/–

03- jgN CBRAG .K/w /w // p .64!8636w /w // RF w FwzzUN CBRAG OBE l .Kw Lw //– �
CwEGRyUN wG w CBRAG .Kw /w // JRGg K < K/ JRUU OwUU GBJwEz GgN VwFF c/– mgNA K = K/fi
GgN CwEGRyUN JRUU OwUU GBJwEz GgN VwFF c0– mgNA K p K/fi GgN PEwIRGwGRBAwU OBEyN
"Dl p /fi FB GgwG GgN CwEGRyUN zBNF ABG VBIN–

04- w? mgNA GgNEN RF AB ENPHUwGRBAfi GgN VwKRVHV CEB+G RF !5061fi ByyHEERAP wG
.2!/14w 1!/056/– x? jgN EwGN BO ENGHEA RF wxBHG !13 “13;?– y? jgN FNG sF URNF GB
GgN ERPgG BO GgN UNINU yHEIN Q p F– z? jgN CBRAG BO RAGNEFNyGRBA VBINF zBJA wAz GB
GgN ERPgG wF F zNyENwFNF– jgRF VNwAF GgwG ywCRGwU RF xNRAP FHxFGRGHGNz OBE UwxBE wF F
zNyENwFNF–



iBUHGRBAF GB iNUNyGNz qKNEyRFNF 1!4

ogwCGNE 8

0- jgN hRNVwAA FHV ENFHUG JRGg V p A p 21 LRNUzF 1!4651fi wAz GgN wAwULGRy
ENFHUG RF " FRA.3/� 1 FRA.1/ p 1!4643– jgN zROONENAyN ³ !ð 0/"3–

2- w? bNG GK p .0w 1w 1w ! ! ! w 1w 0/ xN GgN A�0 INyGBE BO GEwCNMBRz yBNO+yRNAGF RA GgN
K zRENyGRBA wAz GL p .0w 1w ! ! ! w 1w 0/ xN GgN V � 0 INyGBE BO GEwCNMBRz yBNO+yRNAGF
RA GgN L zRENyGRBA– jgN GJB]zRVNAFRBAwU GEwCNMBRz VNGgBzfi wCCURNz GB w OHAyGRBA
O .Kw L/fi RF

jAwV. O / p
.x " w/.z " y/

3VA

A

Rw S

G KS G
L
R O .KS w LR/!

uG ywA xN ENJERGGNA

jAwV. O / p
A

Rw S

rORw SwENw.hRw S /w
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