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Notation

HERECR [0,1] % | & T

B EAEZER (X, x), (Y, y) DERZROEREBHRDAE T
V—HHOHEEE (X,Y) tRT.

#G e BRE XL, (G, n) B Eilenberg-MacLane Z£fi %
K(G,n) &7

0= |i_r>n O(n) &KL, U= |i_r>n U(n) £ £7.
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Notation

KB EFBRDIZTEE Set L KT

B & AT AEZER & B R (R OB TR O 7 T E % Top, & R T
& CW IR D 2§ Top, DFEHEEIEZ CW, ¥ KT

7 —~OVEE L BRERBVE G D S E % Ab ¥ KT

Top DRIDHE%E ¥ 2B F% C: Top—Top L £

Top DO HER & 28F% S: Top—Top & KT .
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Homotopy Theory

RE b E— 2, AR EG GR 2 IS ZE T 5 L v S
MU LMETH D, Mz G D & R 72
MREHERBER 25X %,

ARE b E—F &, 1930 FE1RIC Poincare X° Hopf 2 ¥ DFI2 & D

FELIZC D AE =2 HWT, 2255 2 5%
THHMTHD.

iz
Q-spectrum and cohomology theory



Introduction
000080

Category Theory

B e BT, BUAINR e Z OB O BRE MR Z 28T
HY, EeBEFIEIHA BRISHELD 5720, BREFETIEIR» 71
WHDIZI > TW5.

PElG@ & 1%, 1940 £E1XIC Eilenberg %° MacLane 23R E R ¥ — a7k

ERY—2ERMLT 2 DIHELI LD B BEFOMHT
b5,

iz
Q-spectrum and cohomology theory



Introduction
oooo0e

CW complex

CW ER A ZIED SOETHELNLE[MTH D, Fiwm L7
<, i ENEEZ 0.

CW #KIZ 1940 FF(RICHRE b E—ERDIFZEDHT Whitehead 12
IhERIN BREETHEERZEMTH .
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Reduced Cohomology Theory

Definition 1.1 (fdify 2 K€ 1 & —if)

CW. Lofifyareny —imid, B nicxtL, BF A CWSP —Ab &
CW 3 (X, A) IR L, AR BEFHERIE R 672 An(A) — hitl(X /A) 235
AN, UT2ALTHIDOTHS.

(FEPE—RE) f ~ g eHomeyer ((X, x), (Y,y)) EE niTxiL,

hr(f) = hr(g) € Homas(A"(Y), A"(X))

GEERFNER) CW T (X, A) iexf L, E5E2F

8 i A) 9D oy Oy fncay 2y g xga) P
WIS B,
(7 =y PRUNHE) WEER in: Xo — \/ Xo 3R n 1R L, FE

[ An(ia): Hn( ) — [[F(Xe) %FET 2.
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Reduced Suspension and Loop Space

Top., DENCEELFEFEEFLIFET 5.

SR = ATAEZER (X, x) WXt U, A & A2

(SX/({x} x I),[x]) ZXHE S, HAZ ROEHES F I L,
S(f) DREBEMNEXES Zick D, BF T Top, —»Top. %
55,

B RS EATAEZERE (X, x) 1Tt L, b— T2 20 &8, B2 R

D ER FITHfL,
Qf) (X)) — (QV.q)
W W
[m] — [ om]

MIEEEZZLI2E D, BFQ: Top, —Top. Z155.
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Adjoint Functor

INODBFIEUTD &S ICHHFREFL R 5.

Theorem 1.2

- r
Top, 1 Top,

¢«
Q
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Loop Space and Homotopy Group

RIHEZEM K & BB n IRt L,
Tar1(K) = (S™L K) = (SS", K) = (£5", K) = (5", QK) = 1,(QK)

b, DFD IN—TEMEEZ DL THRE NE—BOXITE
T2 ehTES. K2, QK(G,n) 1Z K(G,n—1)TH 3.
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Observation of Reduced Cohomology Theory

CW, Foffifyareny—imdx 3, LAl E CWEIRICH L,
7 —RNVBEDHNE EDT2NDTH - 7.

HAAE & CW I (X, x), (K, k) IS L, (X, QK) i3v— TRIDHH
ByaWBEICED, Hriks.

FIREIC, n-BEL— T Q"X #EZ 52 2T, 7 —~ILEE
(X, Q"K) %15 3.

EEFTa > 7 g 2 R 722/ 0T, KX = (K B3

VF B oT QKITEIER 1" — K ToI" ZERITE T
DDZEME HILED.
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Observation of Reduced Cohomology Theory

Proposition 2.1

S E RTAEZER (X, x), (K, k), (M, m) un, §HRE FE—F
il K — QM BEETHIUZ, (X, K) = (X,QM) ¥ 5 5.

EFom@EIck D, KIdv—72EMThTHL—FER L 55KRE
FE—[EETTSTHEZ20bD D
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Observation of Reduced Cohomology Theory

i RER Y —mOTERIINE LD, CWXH (CX, X) 1T L, &
el

L B ex X)) 9 frexy Oy frixy —2 pi(exyx) T

DFD,
P, fx)y L xy s pi(Ex) M9

L Bn(EX)

2195, i )
L7ed8> T, BRRFER hn(X) = it (EX) DSRILT % 23,
(X)) = (X,K,) £ 32L&, ZORBIIN— TZE-HADRE b

E— Hﬁ#% AEIND.
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Definition of {2-spectrum

INHDBEIZE D, Q-spectrum ZLL T D X D ICERT 2 DN%E
LTH5.

Definition 2.2 (Q-spectrum)
BRI L, 55K FE—FAHE K, - QK1 BFET 5 CW
BARDF (Kp)nez % Q-spectrum £ W1 5.
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Example of 2-spectrum

Example 2.3 (Eilenberg-MacLane spectrum)

CW #{K T3 % Eilenberg-MacLane Z£f D% (K(G, n))pez &
Q-spectrum TH 5.

Bott MM EI X D, 59RE P —[EfH O — QO % U — Q32U
DIFET 2729, 0% U IZEINZ Q-spectrum 5.2 5. ZHUd
K HmCEETDH 3.
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Q2-spectrum define Reduced Cohomology Theory

EED Q-spectrum Xl I RER Y —FRZED 5.

Theorem 3.1

{ERE D Q-spectrum (K,)nez 135 n <X L, BT An(X) = (X, K,,)
352 TCW, LoffifiarEay —mErED5.
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Sketch of Proof

AEME—RNHEZERIRNHE Y =2y DHIREZ AT I L 20
P 5.

HARROMEER £ (X, x) — (Y, y) 124 n bt L, ¥ERR5E
R(f) = (Y, Ky = (Y, QKnp1) — (X, Kn) = (X, QKppa)
\Y} W

[m] — [mo f]

FHEL, f~ghBIZA(F)=h(g) L5780, FE PN
Bz AT
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Sketch of Proof

CW X (X, A) IZXt L, Puppe sequence

A X X/A YA X T(X/A) — ...

¢ Proposition 2.1 & b, 5227%

o—— (XA K —— (X Ky —— (A K) —— (XA Kpp1) —— ...

. — (X )A) — h7(X) h(A) hHL(XJA) —— ...

185720, SERINEE AT
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Sketch of Proof

TETR 0 Xo =\ Xo BEHL 0 IZHE L, AL IS

@

[1AGa) - <\/Xa,K,,>—<\/Xa,QKn+1> — [ [Xar Kn) = [ [(Xa, @Kn11)

w

w
[m] — [ TImlx.o0i]

«@

EFET 270, [[A(i): b (\/xa> — [[F(X) %

B2 koTyzy DNNHE AT,
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Homotopy Construction of Cohomology

CW, LofififiarEn Y —hdsn#0H L, A1(x) =0 % &
2 E EEO CWHIK X LR n i L, HRFER
hn(X) = H7(X; hO(x)) D3RRALS 5.

Eilenberg-MacLane spectrum & 2 % L LT 6N 5.

Corollary 3.3

D CW 5 X LEED n > 0 LEED 7 —~ VB GITH L,
EARFEL (X, K(G, n)) = Hn(X; G) BT 3.
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Brown Representability Theorem

EED Q-spectrum IXfEHN I RER Y —GREED /D, BLREZ
B RILT .

Theorem 3.4

EED CW, Loffifyartn Y —qidd % Q-spectrum (Kp)nez
FHT, An(X) = (X, K,) L BHTE 3.
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Brown Functor

it

Definition 3.5 (Brown B§F)

BF F: CWSP? —Set B T2 AT L &, Brown TR WS,
m f~g EHomcwzp((X,x),(Y,y)) WXL,
F(f) = F(g) € Homse:(F(Y), F(X))
n HEB iy Xo — X 3B n1THL, [FHY
[[FG): FI\ Xa | 2] F(Xa) 27553 5.
s A B%EXOHAMKE L RORREER 3.

F(AN B) L9 F(a)

F(J‘B)T F(in)

F(B) 5 F(X)

ZDLE, ac F(A), be F(B) T F(ja)(a) = F(js)(b) £ 7
572518, x € F(X) T F(ia) (x) = a 22 F(is)(x) = b ¥ %5
37

Q-spectrum and cohomology theory



Q-spectrum and Reduced Cohomology Theory
0000000080

Brown Representability Theorem

Theorem 3.6

Brown BT ZBATRETH D, CW BIKT D 3 HIEMBHFE L,
RIS RE P —[EEZRVT—ETH 5.

fiifyaren Yy —#% & 2BFIE Brown BEFTH b, 732N
Eilenberg-MaclLane Z2[ETd 5.
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Spectrum and Brown Representability Theorem

Spectrum (X TT &2 1XRMEH eI TN BER 72 o 72208, 2Dk
EF—BLR=ABEERTILLLHEHE LI, RERY—X
B — b3 2HHAE LTHHWEZENTESL LDk o7z,

[Neeman] TiZ =& T®d Brown Representability Theorem %% %
TW5.

R TR LEETNVE W HHHADIFIET 5.
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