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Qualifying Exam in Geometry/Topology Fall 2.00¢

) t#l Lgt w be a 1-form defined on the sphere $? = {z € B¥||x] = 1}. Assume w is invariant

under rotations, i.e. ¢*w = w for any ¢ € 50(3), show w = 0. —_—

'/2. Show the set M = {v € RYryay = 242y, fz| = 1} is a smooth .forientabl/e;fsm*f}xce.

i
— JLZ’f; Let M, N be smooth manifolds of dimension n, and 7 : M — ¥ be a smocth map which
V' is onto and has rank n at each point. Prove or disprove the statements:
i 15 locally a diffeomorphism;

T is a covering map. — St N besl o €94 o Faes 44 5
W Let S' be the unit circle in R? = R? x {0} € R®. Compute the fundamental group of
R

- 51,
Q/’;

5. Compute the homology of R® — S with coefficients in Z.

. Let f: RP? - T? be a continuous map from the projective plane RP? to the torus
T? = S x 5!,
(a) Show that the induced homomorphism f, ; T {RP?) = 7 (T?) is trivial.
{b) Show that f is homotopic to a constant map.

LN %eS) weT, & 7 qesol) st gbdx ad G)z-v. Then
WU, 0r) = 2w, )0 » o Vv, Vo
~ 1 kcﬁv\or Nowe Tneocem
) ?)A\ngc&c MOQ \S o \somf;‘Q\\\sm =>L TS o Lo c\&feomc.q_\wsm,
) Covree Gomde s slk)=1"
EPAN O T
? \é\“t\l:x:\\;b&;\j\n\)(«\ Qfo\;\Bec\ (Xa, %) om)(o( 300(\ poi(S, &
N 'X: oo ()\Ggg. ehcack ok Some N"'S“‘\"“‘”\f“’”\ e
. N k\nj \nemoMe rEWSM zZlh—T i Yewva
V) LSkon e ERon



o
"y

| @60/70}: - E?// Zoo0o

OMG_Q{(SZJ ¢#‘U VA artﬁ{ ﬁt .&’u"? ....,> w—=CJ

= Recall flok SOz acls ~-%~¢.@Mg;{~r~e€9 on T §2 2
teo He achor has one orbE, Aeuaf— ﬁ# gee g
’,{7/&’0 (});V}),q ﬁir"-?; L«'j é’ﬂ "'..'_3” ? Lﬂ 65.0? 'SH(:}{Q f\"iw t‘:~L
Flhy) = (M);}W(\,)j = (3,0)

: ‘Z_h /7 ‘f”ﬁf‘ﬂ"léi@/ # /éi& ﬁ; & S‘d} {yg !%g;_ *;v-‘;"'é;‘é';if.-'e,.@ ."‘g*ﬂf'e!}; £ f-ﬁ"‘f
Qy(fb /)= iff*j ﬂV) s Tren :

— ¥ } 4
wf(v) = i (%JU‘),—; @g{@)/ = btv))
= 5;1,52;3 {,: W )

{

] . E - e 4 "‘« : P
ple) ==l l0) = () =0

o ? & L = B a.‘;“ "
;‘:{g_.«-‘; & ey W end b Gerwiy , 4L e Ll = 0 ;
/ . »
«

o

-~

% Eé\w M= fxe s » Xe = Kea  112) | sl , bank Yu-"a’» s
lonsicda Flo vt oy £S5y (K -
{wg,xé,mgjx,g) > %, Kp— KA
Az Q”Q“’ fﬁg{/w =i / /( //c (vl=/ wad»réw,*/)
Howss fe (f‘é’.; lartectn Ty 1[ N4

h# - /3»:: Xy w3 xjj/

pes JH’*’“ b all wr =0 ope R

" f%‘»{ -
-#i ot (*
/i’fw"é uf: j’ ;-’* Q / /P"‘l(\( ff’}((/ke iii //’b/ lr
J’

Jo MEse, i sl H‘ffu;{‘/&/



O M,/\) Wtdw/fx)wf dien v “Tf/‘/’( >\ DAJ—;\ lanie. n &=
T7F

“@‘wb""j g“-’“f s
R ; ¢ ,
() Tf 0% Wf ﬂgé j f[‘“wm 2P iﬁﬂj- trem
— g e )
se T Tt =T A
5m P j!, > Ty
vig a’i 7";} g @’

saissy, #3
: ‘ P ¢ - sl
L Jot EHT, b w
o v &S P T, Ly E S :
7
o 0 s e .

= 4
r)—kﬁ
L)
2
=
R
%
2.

(}“j [icexer, it . HHewee T
&
! . / [ A/
e o0 #  a 9 C e e & el

ey fe ;; ¥, Fheae v
o
@{f {ﬁ 5.}:;;;_ ) 77‘ /e:( m!é Wa///('@’i, (/72}(1’{,{4" &Z)

VNG taand Wi
{

f \ f & P
bab clecly (0)8) 7 (Z€2) oo nob wsp he

5 M\
J ] " FoF 5 &
b!‘i {ltu{” "% i s ef*I Y, ) !
- ) i . L #
/ e 1t

) .*"- - 4 -'
’f% tnevfe Y Widtee ¥ (,,() = /'Oﬁ,)iu (1-¢,1 ‘) (Z“Z, Z)

{'f_g,Lw-# ("4}"

2\
)
o
o
o=
=y
i ‘“"}r
&
i W
L,
—



&) Cupts T RS')
2 N

SV 2 B e S
RN &= 75 pEDS

R
S’ .
\_.\_ e

3\ & (STt

e {0
So T (K
P e FPOTRY s PR ‘('é. o .
= WMLS) % () & 87

Y at s
""‘:t..f{" ‘{ 7 % & (ye‘
/
N
) . =y A
g
i

1/%( X é) %ﬂb"’

/")vﬁe/ff/’zna
(&) s/;r 77',(02!"2}»—“7!““(?’?) 7 yfﬁwa‘?
(é} f’ﬂ N(,ow(’l»,
29z

ey, Too wdae .::f (xnune, ©0
(M el

j ¥y
lﬂ ol no bt @ éﬁr“fﬂ ‘5 {?‘} =
(?l ) é?'v? ;’Qn q.,g.% 4@ &0t j /'U f 2 7}12«; ﬁii{{,ﬁ eF j%;, {}:;?“ i':é;g j‘;’}:@
3 "

W boe “fql( o .ﬁim%‘*#ﬁs 43 R %‘Li}} P O i““*“
! —P va,r ne C”V’lJ’wC’}‘ Lle?c-Ac‘é &\‘?«"1‘»’6 “?"‘ Coue [l 6¢j
g 7% -

/

els 4
"ia T"’W:f |
v> 7.7 f@zz
t . q‘;, ‘
ﬁ\g‘agf) T?; om@’@!’i/ ?;g.t mm‘c T Covij b



