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1. X is å, suìooth vector'ßeld delìncd on ¿,smooth n-dimensional ¡¡anifold M and
p ( M is à poìrrl of lì4. Suppose thÂt X (p) * 0. Prouc or tind a counl.creturmpLe:
there is â sn¡ootlì vcctor fÌeld Y on M such thât lX,Y): X holds true iù $ome
neigìrborhood of p.

2. Let M a¡d N be olicnled, compacL, connecled strootb manifolds, and F, G :

M -+ ¡y' be homo[opic diffeonrolphisnrs between tì]eD1. Show that F a¡d G a¡e
eìthc¡ both orientation-Þresclviìrg or both oÌientÐ.Lion-ÌevcÌsing. (You rnay a,ssume
lhât the hornotoPy is it,Éeli â homotopy throLrgh diffeolrolpbisrns.)

3. Let M = M3 bc a¡r orìentcd 3 dimensionâl lìiema¡rnian manifold, endowed
with its standa¡d Rienranni¿¡¡r volume fo tÌ.

A) De6ne the divelgelcc diu(X) oI a vector Iìeld X on ,44.

lì) Plove ol lìncl a counte¡cxample. If dir;(X) f 0 thcn there exi$l's â smooth
positive function / ou M such th¿rt d¿o(/X) :0 cvctywhe¡e.

A.Letl c SU (2) be a 6nite noD Abeliaù simple gloup. ConÞute I/2 (SU(2)/1, l]{).

5.Let c be a smootL embedded closed cu¡ve ìn the plane ÌR2.

A) Define the curvature ¡i ol c. (It is function along c.)
B) Prove or find a counte¡exarnple: If c lies $t¡ictlv inside the open unit disc

theû thcÌe is â, point p along c where lhe cu¡vâtììre rc(p) satislies rc(p)l > L

6. Let I : .9n + 
^9'r be a degÌce 0 map. Show lhât there exisl, poin[s ,r,y C ,9'

such that /(ø) : ¡ and ,f(y) : -s.

I
7. Ilvaluatc lLc inlotsr¡rl I zrl.r +dg.
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