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Cohvenkon : aﬂ S(atces are vl-n()alo;q‘mﬁ spa(.e_rj
maps of spaces ace ‘always contiavous.

|) a) For M an octented dosed conneckd n—mfd, prove Yok
-H"MzZ AKC?J:,’\“CZ‘L“;?“W
* Hn (M) has no Forsion g‘g‘m‘;’;‘w‘ﬁfwm
© A @ genenbor Wy, € H(M) with Wy, ([M)= 1.
13) For ™M, N ociented dosed connecled h-YY\'CASI £: M—N
Pove Mot £ HY(N) — H"(M)
Wy = dogf - wy, -
C) let £: S T"=5'x..-x S\, nz2 2. Prove Ao.gic =0.
Constvck g mape T7—= ST of non-2ero degree.

2) Show Hatany maddx A € Makngn(Z) defines a map £: T T on
e n-torus T"= (R}Z,\ ~ s'x...xS".

' Harsledion ackon
Desccibe fy:H T —H T in frms of exphcy genewdors.
Show Haf o\Q.g‘F =JdUA €Z.
Cultvend Rmk AY“Q— Lie Jcoup ﬂxomomor,a\'v\'cm @:T" — T Y ves r\'.fe,n

to such a Lie adgthan fromomorplism Dy=A: I%: =L TN, L‘\eT“;:'lZRn

3) 0\) ﬁ)(‘ M,I\I (_ompo\_cl' connec,-l-e.cl ort"w\-\-v\!o‘e,&.— n—N\WW\'ngo{SI pProve Hak
MEN is ako & onpad comeded orictalle n-mfd , and Heak (H' *5

H*(M#N) = H*(I"\B@H*(M) for 1< *xgn-| M.v.

b) FOTMUQ—’\A'Q omnd prove SMJ'\ an fSoMor‘olA}\SM on CoL\pMseoa’?-) as o r‘i/\a: ISo .
C)Wl'\o\k Cam w s about the care « = n, drm A cup produchs
of UMM ,HYN) clases that bamd in H(M#N) ?

M bﬂﬂ('“a- U\'\”‘A‘ Hx(ifa)/ {X(Z}\ am\ e m Hx(i?) Mﬁ)-for e genvs 3 S‘”fo\u 5:3.




/A-‘#O

4) ) Verify Hhat: Ext (z,6)=0 Ext, (%; G)= G/o\-e Vgﬁ:{ig\é

b) lASQ -I’E\.Q_ umi\f?ffa& CoC’CAO\-Q/V\'\S ‘\’LLOFQ/W\ ’\‘O COMPV\A{ H*(\Rp?z %)
) Compute. H (RP®. @) amd  H_(RP?. @) diclty.

d) We typically expeck H arsion of. H, 4o move up byl in HY,
how come Huak -Fw'\le_o{ in (c)?
g) Lok X = Moore spoLe. M(Z/m") — s" uﬂ

(‘0: .a)Dr\-H: Sn_) Sn
0k)S\r\0\,J -H/\O\A' -H,\.o- qwk%-l— MAP >4_, 5(/5“»___4_ S-h+\ of Ae?me m

iS 220 on H, but non-2tco on 0.
[o) Deduce Mot in Hp vniversal cot faient Hheocernn tha Sp@x‘“'\'v\a camnot
be natval .

6) Stake amd prove o Jocalily theoem for wlwmolom whemn

Viewed as & ring . (Linr, Natvrality cé-“ne. uniwsal toefuenys SES)
&e— CP?% it opposite orientaRon

7—) Chow Yhat SZxS? amd CP*# CP* At He same
p\,ow\seo% but bowe o Aidloenk cop produdk on al\gm&%_
(H{n{.‘. Comfawt qVﬁM%’c 4~of|m5' assownaled Lo Ha Sprmenc bilinear form Hszl—a Hq)

Explain why fs agument dots not wock if we use R~ CoefRieats.
8) @) Lk W be a compack ociented (n+1) —m% with boundary M=2W .
Prove Yok A(M)= 2X(W) if n evenm.
b) Com RPZ arise as the boundary o] a compact 3 momibold ?
9) Borsuk —Wlom Theorem Prove Haak if £:5 55 is an odd map (F(-x)=- )
-|—Le,_n deg £ is odd . Deduce Mrak if 9:S"_ s RN Hew T xe SN witk 9(x)=4 (~x),
Ppplicoon : show thak Hhere are two ankipodal points on e Earth’s surfae with

Hee Same fempoatie amd Laromekric pressure.
Hiabs : £ induees a mop T RPN [RP™ Show Yk T:H RP s HRO™ is iso (el H Re'2Z,
8%1\@‘0}&1 Ly 0\7\6 rﬂ\‘H\ in S™ Gom a Poinkx A +o —-‘X.)/ dedvee Haak F¥i5s iso on H*(@?V‘; 2/2_)

O

IO) A M a Mﬂw\uéfo( IS an open cove~ U: sudh
Hak Yo =R" Zno( Uinen W, = RN or @ forall o, 0 k.
F&ct'/EKaM'ple" Smoofl manillds a.(wnvr admt o 2,09{ oV -

PNV'Q 'H\O\)F Q;@V\mo\ﬂiéko\ M w\rv\'d/\ AJW\H"S o Finite 9_004 oV~

has ‘Rnikl? rated &ovv\.eeom Oot-(vol)fsu




