Conmected sum of monifstils -
Let M.N be compace, connectecd n - manifelbls .
M# N = (M\U) L (N\V) /Bu~3V N

~> M #N s me/w,ctcgnmeaé N -monctolcl .
Qo+ Orientaliliby 7
Recodl, : M is erientable = HalM;Z) £ 7
ponorientadte = Ha(M; 2) =0, H.(M;22) =2/

Q1 C@%\/MQ Ho (M#N) in terws of He (M) ancl H. W),
Cavssww)«ﬁ doth M & N oneuntadle )
Govel pacr (M#N , S"7) ~>Mm=N)/s" 2 MVYN
oU 29V =ap"=s""’
Rebuctve IES - Rty )
~— Hi""Y) = A (M#N) — HiM)e Hiln) —> Hea(S") — -
= ﬁ?(M#N) s Iil\;(M) @ H:(N) for 0Sisn-2
Whan i=n-1. n - 7'2;2 7,/‘
Ha(8" ") =0 — HulM=ZN) = HuM#zN, 8™ 2, Hu-1 (8"71)
— Hur (M#EN) = Hya (M #N,S877) — ©
If both M, N oreatable , then Ha(M#N. S"') % HaM) 011 (1), 22
Toke pudomnto closs TM] € HatM) . So IMT-TUT € Ha(M#N. S*')
0 (M-Tud) =[aU]=[S""] is the fundomentsd clpss of S
> ) s swijective .
Ceefwzgt 0 Z@Z"Z s apt iudévb've = Hu(M#N) = o



= M#N 5 onewtolle = Ha(MEN) =7

Swwwg= Z, [=0.1
Hi(M#N) = JH:(M) & Hi(N). [<i<n-

o . Dﬁbfrwka

&lf-‘ Do Q1 ageun Ef M s oriewtodle cumd N is pon-cnendalle
Soma sefuen ce - Z 2
nu-\ “ n— S “ n
Ha(5" V=0 — Hu(M#N) = HuM#N, 8"') — Hu-1 (§"7')
— Hu—u(M#N) — Hy- (M #/\/,Su—' —> D
5%1 W NS Swﬁa/btre, > J i /‘SWWSW
= Hu(M#N) =0 = M # N 15 nots onewtalbe. .
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HiM#N) = ¢ Hi(M) ® Hi(N) . [(<i<n-|
o . ctheruise.

l/ul/\wtfbo’thM&/\/w\eWcmW&7 [Herdor]

C/QUAM : M nov-onewtalle = Hu- (M) "Z/ZaHn—»(M)

torsion Su»bgr,o f/rrez wbgrp

Universal coefficient theorem fove ;mce% (off- syblobus 7)
HnalM;R) & Ha(M) ® R @ Tor, R(Haa (M) . R)

= TorS(Ha- (M) , R) - fréRlir=°3 [ Hetcher Tha 3.26 T
= Torsion SJ)@N\»’) of H- (M) X 2/2
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Ha(5" ") =0 — Hu(MZN) = HulM#N, 8"') — Hu (")

— tu (M#N) = Hu (M #AL S
HiM#N) =0 = M#N st sriewtndle

2 Hu-1 (X) =22 @ FHui(X) fir XsM. N, MeN
6 —Z— 2> @ Fni (M#N) = (2/2)°° & F,y (M) © Husi (W) — ©
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> Hpt (M#N) 2 Z 8 Hoe (M) ®Hy- IN)

SlUMMAJM/a 2 2., S = o
20T (M) © Z8Hpi (N), T =n-

Ha- (M) & Ha- (N) with oue oF e two Z/2 sumporol /7/4(.@0( 65’ 2 .

From now om assune both M omnd N ore orientalie .
Qo - Com/w/te H (M#N) i tems of H'(M) & H'CND.

Cobimetogicad relutive LES / UCT for colomobogsy -

- Z, L =0,
H M#N) = JH' (M @ H'(N). [<i<n-
o, D‘D{.WWKQ.

Cup product: HM#N)Y © 1 rn) — 1™ Mz )

(e, Br) o (oXg, p2) = {WW% , Peopr), ktd<n
o()euoq+fgku/32/ h-rﬂ:n

A/W’Q«Iwb'ons / ' . g b,{mbs
Q3. CO"‘V“ALQ H (53) , hRere 23 =T # - #T° s the orientalle

wrfc.c,e aegemps%.

. Z/ l\:DrQ
H(Z4:2>= | 2% 7=,
0, otherwise .

¥ HU(T:, 2) =2Z2«; 28, . with
ot =BioRL =0, iup: =1 EHT 2D,
then H'(33) ® W' (35) —H*(Z3) /s given by -

Xivoely = BiVBy =9 5 AUy :Eﬁ EH (245 Z).



Q4. Show thet S*xS” el CP*+# CP* ave net /wmwmwﬁut.
Here M#N is the orieated conmected sum , wheve the orientsdson
a[—’ N is reversed .

Boﬂ" si*sl andl @Z#W/LAVQQEIQM%W :

Z , L= 0, &
U ®2 _
H = Z , I= 2
o, otherwise

But they Juwe different cup prooluct ot H®H>— HY (s is
colleel the intersection form o the 4 -manifolds)

For §7¢S™, by Kinneths friwdoc -

X, € HY(ST) = ohud =0tz Vs =D 5 OhUNz =ovot) =1

e =)

For (P # CP, b@ Rz -
B EH'(CPY . B2 eH(TPY)
%IQ;U/Q[: ! . /32\)/97_:“), /?/U/Qz :/Qzu/Q, = 0.
Ttersection fhm (' O>
o -

It is dwwwemommmhztmwwz.
So H'(S'xS™) ¢ H'(CP* # €P2) s grocleod rivgs

/}ﬁge/{”rrch geometny remosks -
{ S*xS% s P xp'
CP’ #CP js BLP . P° bloun-up ot o point
ﬂ\aj are not (somorphic s varieties , beauuse the exceptioned divisor
of B« P hos Sdf—ihtmec,bbn —1) (HB<s 1s P2 in HQ(@P"#E@))
but o curve jn P x P! hos Se?f—mtmew\cm (—1) .
Fun foct = BlayP® 2 Blx(P'xp') !



