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propasivon (Prop. 18)  (8=0) Romogoiows

Assume two C'°° matrix-valued functions X (t) and §)(t) satisfy

d)g—zfﬂ = X(t)Q(t), X (to) = Xo.
Then *‘7 . _‘?
det X(t) = (detf’o)li.xp /to tr Q(7) dr.

In particular, if Xo  GL(n,R) ]ther X(t) € GL(n,]R)lfor all t.
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Ifltr Q(t) = 0,{then|det X (t) is constant.|In particular, if

Xo € L!anZ X Is a function valued in SL(n,R). ‘-ATM
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Preliminaries

PO _x@mow, X)) =X

Proposition (Prop. 1.10) show -syw\wﬁ*"
AssumelQT +Q = O

If Xy € O(n) (resp Xn c SO(n)) WMMQ

then X (¢ (n) (resp. X(t) € SO(n)) for all t.
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Let Q(t) be a C*°-function valued in M,,(R) defined on an interval
1. Then for each ty € I, there exists the unique matrix-valued
C*>-function X (t) = Xy, a(t) such that

dX(t) _.
=R =XOU),  X(to) =id.
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There exists the unique matrix-valued C*°-function Xy, x,(t)
defined on I such that

PO _ x@ow, X=X (X0)=Xox()

In particular, Xy, x,(t) is of class C* in X and t.
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Let Q(t) and B(t) be matrix-valued C*°-functions defined on I.
Then for each ty € I and Xy € M,,(R), there exists the unique
matrix-valued C'*°-function defined on I satisfying

dii_?ft) = X()Q(t) + B(t), X (to) = Xo.
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Fundamental Theorem

Theorem (Thm. 1.15) / 0,4 i

Let I and U be an interval and a domain in@ respectively, and
let Q(t, o) and B(t, o) be matrix-valued C*°-functions defined on
I xU (a=(a1,...,04,)). Then for eachty € I, a € U and

Xo € M,,(R), there exists the unique matrix-valued C*°-function
X(t) = Xiy,x,,a(t) defined on I such that

d)fl() t@—l—Bt@KX (1)

—

(
Moreover, l‘() d)‘f; <

I x1Ix Mn(R) x U > (t,to,XQ,a) — Xto,Xg,a(t) € Mn(R)
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Applicatior&c\o Space Curves Iz'fa \ﬂgﬁv ﬂifl;m

» ~: 1 — R3: a space curve parametrized by the arclength. l{’,-_.‘

Col

» k= |€e'|; we assume a:’ the curvature)

> @: €’/k (the principal normal) i: 4
M- e

> (b)= e x n (the binormal)

> b - m (the torsion) §,3 %
Jo=(es) ni Mt))
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» F:=(e,n,b): I — SO(3): the Frenet Frame /gkw sl!w\\m.

0 —k O
di::]-‘ﬂ, Q= (Fa 0 —T) :
ds )
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Let k(s) and

@ be C'*°-fnctions defined on an interval 1
satisfying

>0 onI.
Then there &xists a space curve y(s) parametrized by arc-length
whose curvature and torsion are k and T, respectively.

Moreover, such a curve is unique up to transformation
x — Az +8& (A € SO(3), Me R?) of R3.

e e
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Find the_maximal solution of the initial value problem

d_x
dt
Where@(is a real number.

®

=z(1—1z), z(0) = a,
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Find an explicit expression of a space curve ~y(s) parametrized by
the arc-length s, whose curvature k and torsion T satisfy

1
T V2(1 + s2)
A,
:/ A
&2 <150,

& _ﬂ: > T(., \jﬁ MPIL-Qo
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