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Alexander-Whitney 548, 3 X O Eilenberg-Zilber O EEEITFEZEH] O R chain complex &, &% DfF
F4 chain complex D7 >V VFE L OBIRE NS 5 2 C, BEREE 2R,

E% 0.1. C : chain complex 78 H,(C) =0 D L &, C &Ik & 15,

WE0.2. Z%, Z,=0,(n#0), Zog =7, #7% 05 L LT chain complex & 7.5 &, ZiiddEdmiv
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Proof. n# 00 &%, H,(C)=H,(C)=0Thd, £7.
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% 0.3. P& — iz L Lk &, £ DK% chain complex S(P) i% Z & chain homotopy [FIfETH 5,

Proof. n= 0125t L. A" — P IEEBEHE LIROOT, S(P), = Z Th Y. BOURKOHH TILO0 T
H5D, ZOWTIEFERE 0 5EN DRSS, BIRIZ chain map j: Z — S(P) 23, jo MEES &
LTERSINDN, WZp: S(P) — Z b po ZIEFHE LTERIND, poj=1ThHoIDIIHLINT,
jop =~ lgpy ® chain homotopy Hy : S(P)p, — S(P)p41 i3 n 2 0 THEHFEHTEZ b D, O

% 0.4. X DSAIHE/RACFAZER 72 HIXL S(X) 13wk TH 2,
E#E 0.5 (Alexander-Whitney 548). (AHZERM X, Y (2 L. RHE0 DOHERIRL,
p:S(X xY)— S(X)®S(Y)

EIROIIICEFRT Do pr : X xY — X, po: X XY —Y ZHELL, 0: A" — X x Y IZH L.
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L, B AT — A" X i) — [n], j e i DOFEE I, Ly AT — A" X [n—i] — [n],
i NbHEIND,

Z ® p % Alexander-Whitney 58 & FEIZIL TV 5,
#&8 0.6. Alexander-Whitney 54 p X chian map T&h 5,

Proof. 0 : A" — X x Y IZxf L.
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R OAHEIL Alexander-Whitney B2 D BRMEEZFK L TV 5D,
fHRE 0.7. (AHZER XY, Z,W LdmiB8, f: X —Z,g: Y — W IZHL,
o(fxgh=fi©giop
Th b,
Proof. SV, ROFADTTHE FHIT LU,

S(X xY)—2-8(X)® S(Y)
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FH 0.8 (Eilenberg-Zilber OEH). fAHZZ[H X, Y 1Z%f L, Alexander-Whitney 54
p:S(X xY)— S(X)®S(Y)
1% chain homotopy FfEE B CTH V. TOKRE FE—EBRLHAKRTH D,
Proof. " FE—#EE 71 S(X)® S(Y) — S(X xY) 2R TEHT S, U1, =0, (n < 0) T.
701 (S(X)® S(Y))o — So(X x Y)
RERTHDFENR, Su(X) =0, (n<0) ThHEDH,

700 @D Gp(X) @ Ge(Y) = So(X) ® So(Y) — So(X xY)
p+q=0

THHDOEN, 20y € So(X)®So(YV) Ik L. no(z®y) = (z,y) TEHZTHUZLV, 7L, (2,1)(e0) =
(z,y) THxBHNB, ZIT,

doorg=T1_1000, (fxg)goTo="100f; D gy
BRI B DR MDD DD, DT IOICERT 5, K m<n, (n2 1) 0kt L,
Tm  (S(X) @ S(Y))m — Sm(X xY)
AL, O 0T = Ton1 0 Oy (f X g)s 0T = 70 f3 @ g5 BT EF B, ZOE .
Tt (S(X)®SY))r — Sp(X xY)
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L. [ESHNOT VL
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EBEZX D, ZIT,
On—1(Tn—100,(1, ®1y)) = Tp—200,-100,(1, ® 14) =0, (n > 1)

gomgodi(l,®1y) =c00i(1,® 1) =0,(n=1)
THDHTD. Thog 00n(l, @ 1) € Kerdy—y &2 Z L3005, SHIT, AP x AT [TAHERD T,
H.(APXA9) =0 1Y, Kerd,_ | =Imd, Thd, LoT, z € S, (AP xA?) T, 0,(z) = 7_100,(1,81,)
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DEFT z OBROFIEFET D0, B TR IO TRRIZLTH p OFRTE FE—#544720D T, chain
homotopic ZBRW\WT—EINTH D, — kiR X x Y IZH L TIE, 01 € Sp(X), g2 € (V) IZxt L,

(01 ® 02) = (01 X 02)37n(1p @ 1)
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EEFRTIIE,
On+10Gn(0) =0Ony10(proo X pzoa)yoGy(d)
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THEY., GEBEKTrop L1, SR,

por~1:S(X)®S(Y)— S(X)®S(Y)
L]
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S(X xY) @ S(2) ——r S(X) & S(¥) © S(2)

g 0.9. 3 ODONAHZEM X, Y, Z1
S(XxY x Z)

I% chain homotopy AI#A CTH 5, 2FV, (1®p)op~p® (lop) TH5D,

Proof. FEWRIRTET LD IFEIZL D, ABG
d: A" — A" x A" x A"
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##% 0.10. C, D, E : chain complex {Zxf L, %% 0 o 7[R
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Proof. #147 & ORI Z T 7210 70 O THERK,
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#if8 0.12. C,D : chain complex IZXfL. T : C®D — D®C %, c®d € C, ® D,

T(c®d)=(-1)P1d®c TEFRT % & T chain map DRIFITH 2,

Proof. c@d e Cp, ® Dy IZXT L,
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S(X xY) —% SV x X)

S(X)®S(Y) — S(Y)® S(X)

I% chain homotopy AI#ACTH L, 7272 L, t: X xY — YV x X (T t(z,y) = (y,x) TH D,
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