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Poincare conjecture -

A closed > smooth * simply connected 3-manifold is diffeomorphic to S*
[E &/ L Poincare J5£H(1999 BEERE sRfaHk]
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Given a smooth immersion X, :R/Z — R?

We can evolve it by taking X :R/Z x[0,T) — R?such that

%(u,t):—KN(u,t) o .
ot -++(*)This 1s the curve-shortening flow

X (u,0) = X, (u)

equation ©

Here «1is the curvature of our curve » N is the unit normal vector * defined by
0*X
0s°

Example : The shrinking circle

—xkN =

If our initial curve X, is a circle of radius r, centred at the origin > then the solution
will take the form X (u,t) = r(t)(cosu,sinu) o

X 1 ) ) dr 1 .
We have N = Pl K= . » 0 the curve-shortening equation becomes pr =—— which

has the solution X (u,t) =4/r,> —2t(cosu,sinu)

. . . .. I
So the circle shrinks to a point at a finite tme t= ﬁ
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(1) u,—ku, =0 The fundamental solutionis G(x,t) =
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=1 fundamental solution & Normal
distribution » ©=0,0 =~/2xt

X ~N(u,0°)
1 (x=p)*
f(x)= exp(—
(X) o p( = )
Normal distribution {E#/HEEE fdE By
4 Gaussian distribution °

u, —ku,, = f(x,t),t >0
(2) { B
u|t:0_g(x)

The particular solution 1s given by

u(x,t) = .[:G(x— y,t)g(y)dy+j;EOG(x— y,t—s) f(y,s)dyds ...(**)

{“t =0 ik

o= X

C(y-x)°

£ ) 51 let f(x,)=0 » g(y)=y * Rllu(x,t) = ’—41-z'kt f;e 4kt ydy

_(y-x)? (y-x)*

N kI (y—x)e * dy+ T ” Loe Hdy = x

(y-%)?
Loe Akt dy =175 & normal dlStflbuthHI f(x)dx=1
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#R1% 012 curve-shortening flow equation
azx
—( 1) =

X(u,0) = Xo(u) = ro(cosu,sin u)
Then the solution of (*)is X (u,t) =r(t)(cosu,sinu) » where r(0)=r, -
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