
Full 2012

5 'CR~ ,
42=5×5

'

.
Act

A- ={ (x,y,z,w)ET : txyl -10,1) or (7,4--10,1) } .

Compute HHT , A) .



fall 2012 #2☐

☒ AY =
✗ ✗ Yfr Hyo )~(xgy )

clam : Hn( 5×511=1-1^(5^815)

but U.c. 's don't have = Homology ,

5151=5×5 't Kiyo)~l%,y )

this '×s¥{ :
"

!!2+02 n=l

15ns ')ns2= ⑤ As)×sY~ 14%1,2-7

(1×191,70)

= 5×5×5/
~
( Xo,y,z)~(49oz)

~ His,7o)

= 5%5×54{1×0}×5×5 U 5×1%3×5 '

v 5×51×{2-0} }=:A
good pair?

✓
HnlshshsY~rl.in/sks'xs2,A)



51×51×52 = 5654 where SX is suspensionX .



Full 2012 #3☐ sense
,

er

i@0nba.8raEi.WaB.ia1-ske1.zbsee.I %
(a) compute Hnlx)
(b) MH ) claim : nonabelim

.

(a) Hnk)=O t nz3

Czlx) -0>41×1×-0>Colx) ¥0

" ' " "" ""* """

ale , )= a-9=0

§÷?,pÑ Iscent = Zb

Hers)= 2at2b

= { 0 ,a , b, b} ab , aba, ab
'

bat ab ?

If abelrn ⇒ abab=aabb=b2=1⇒⇐



Full 2012 #④
?F smooth embedding of RP

'

into R2 ?

Assume so
.

f : RP
'
→ Pi smooth embed}

Then dfp : TPRPZ → FpRZ~~Rt injector

and by Emersion surjective .

CRI

f : RPZ→f(RPZ) bijection ,
so

f-
'

:
FURRY → RIP

' well defined .

He
52

% .

"

LP
-

'

f- ( IRPY IRPZ

5P→1Rp2t→pi_É> s '
degree 2



Fall 2012 #5☐

M mfd
,
01h) = algebra of c- functions

M→R
.
Explain relationship b/w vet . fields on M

and CHM) .
Consider V.f. X,Y on M

as Mps c7m)→ c- (M) .
Is ✗Ya v.f. ?

How about CKY]=XY - YX ?

A derivation up :C%)→ 1B satisfies

Vp(f-g) = ✓(f)glbt fqpjvlg) , liner

Is MY)p a denwm lt PEM ?

(✗ Y)plf g) = Xp / Ykfg))= Xp / YA)g+fYl9D

= MY)p (f) glpjt Ylf)lP)X(g) (p)

1- Xlfkp)YlgKp)tflpKXY)p /g)
So it YIFKP)K9KA+ KHANNA =/0 foray PEM,
then XY is not a vector field

.



☒ 4) pltgl - ( YX)p(fg) = ✗Yfgtlfttxfkg
+ f ✗Yg

- Yxfg -¥_YfXg_
- f- Yxg

= [× , A) g + f[X, Y] (g) ✓



Fall 2012 #
S= unit sphere in R " 74-92+7%2=1 .

Compute Ssw
,

w=(wtwydxndyr.dz .

dw= 11+24 dwldxndy.kz .
By Stokes

fsW= SB.tw = Spy / 1+24 dwdxdydz

=
- Vol / B ")t fzwdwtxlydz

B "

jl-zr-ye-ox~2.edu#Gdyz---vollB4)tSpfS-vi-z-yI
=
- uh (A) + dxdydz

= .vollB
where B " ={ funny ,¥ER4 : x7y7z7wE1}



Full 2012#
{x2=y3}cR3 submit ? Call it M

.

Assume so
.

Then "
.

.

ii.
'

intl l

i. Man> R
}

is an immersion . Mi5> ✗

1 1 11

1%9,2-1-1> txiyit) É

Consider the chart of :M→R2
txisit)1→(x,Z)

Then 0 " :R2→M

14¥)n> (4×43,7)

So ioo -1 : R'→ Rs
⇐⇒↳ (×,×%z,

all itf

Tm dfp = (¥, %) is undefined when 21=0
.

O l

a contradiction
.


