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⋆ aT�HiT`Q/mFi

6C` n ≥ 2 Bbi πn(X ∨ Y ) ∼= πn(X)⊕ πn(Y )⊕ πn+1(X × Y,X ∨ Y )X AMb#2bQM/2`2 ;BHi 7C` n ≥ 2,

πn(S
n
∨ Sn) ∼= Z⊕ Z.

⋆ qBH/7�M;

.B2 >QKQiQTB2;`mTT2 π7(S
4) Bbi MB+?i 2M/HB+?X

o2`r2M/2i K�M bi�ii /2` `22HH2M w�?H2M U�m7;�#2 kkV Q/2` /2` FQKTH2t2M w�?H2M U�m7;�#2 keV /B2
Zm�i2`MBQM2M- 2`? Hi K�M xmb ixHB+? xm /2M >QT7#CM/2HM S1 ։ S1 mM/ S3 ։ S2 �mb �m7;�#2 jR 2BM
>QT7#CM/2H

S3 // S7
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S4

.�b F�MM BM /B2b2` �m7;�#2 p2`r2M/2i r2`/2MX

⋆ o�`B�iBQM2M

a2B R 2BM FQKKmi�iBp2` _BM;- X 2BM iQTQHQ;Bb+?2` _�mKX .B2 >QKQHQ;B2 pQM X KBi EQ2{@

xB2Mi2M BM R H bbi bB+? FQMbi`mB2`2M- BM/2K rB` bi�ii /2b ;2rº?MHB+?2M x2HHmH `2M E2ii2MFQKTH2t2b

C∗(X) /2M EQKTH2t pQM R@JQ/mH2M C∗(X;R) := C∗(X)⊗R p2`r2M/2MX 1b Bbi �HbQ

Cn(X;R) :=
⊕

n−w2HH2M

pQM X

R,

/�b .Bz2`2MiB�H ?�i /B2 ;H2B+?2 6Q`K rB2 xmpQ`- mM/

Hn(X;R) := Hn(C∗(X;R)).

q�b 2`;B#i bB+? 7C` H∗(S
n;Z/2) mM/ H∗(RP

n;Z/2)\
q�b 2`;B#i bB+? 7C` H∗(S

n;Q) mM/ H∗(RP
n;Q)\

⋆ *?�`�Fi2`bim/B2

6C` /B2 1mH2`+?�`�Fi2`BbiBF χ(X) 2BM2b 2M/HB+?2M w2HHFQKTH2t2b X ;BHi,

χ(X) =
∑

i

(−1)i /BKQHi(X;Q).

AMb#2bQM/2`2 Bbi /B2 1mH2`+?�`�Fi2`BbiBF mM�#? M;B; pQM /2` ;2r ?Hi2M w2HHbi`mFim`X


