
Thy ( Fundamental Thin of Space curves)

( t . Given smooth functions Kcs) > o and Tls) , SEI ,

there exists a regular curve I : Is 1123 s.t. s is

arc length , Ms) is curvature, and Us) is torsion of I .

Tz
. Any other curve § satisfying the same conditions

differs from -2 by a rigid ,
ie. there is an

orthogonal 3×3 matrix A with positive determinant
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and a 3 - vector I sit.
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Notes on rigid motions .

'

R-igidmoto.rs of 1123 are maps 1123 - 1123 that

preserve lengths and angles ←**
a.k.a

.[
orthogonality are square matrices that

preserve the dot product .

-

AE . Aj =

[

But any linear transformation fixes the origin . Adding

a constant vector E translates A

geometry
isometries of 1123

I. Ty for all Iiy
*

preserve lengths and angles.

also preserves lengths
and angles .



Cin R2 , for
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simplicity)

so : a picture of Its) to AIG) to

say
AIG) t c
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So i thin says that if Recs) = Ka Cs) and Tels) -- Tats)

for all s
,
then pls) is a

E " unique up to rigid motion
"

.

proof of them: depends on major theorem of differential eqns .
↳ existence and uniqueness of solar of ODE. (Wes p)

g
"

maps to
"

-

rotation of ICs) followed

by a translation.
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