
Prop8 f : M -> N , f' : M' -> N' R-module homons. 23 Feb &
(1) Jhomo fof' : MQM -> NON With XQXH f(* f'(x) .

(2) (fof')o(gag') = (fog) 0(f'og') .

(3) (f + g)0 f = fof' + gef' and similarly in second factor .

Pf (1) Induced by the bilinear map MxM' -> NON'
,

(x
, y) + f(x f(x) .

(2) , (3) Check that xQx' has the same image under both maps. . B

Prop 9 Man abelian group ,
S a commutative ring. Then MOS

carries an S-module structure given by s . (x) = X st.

For homom f : M-> N and Schomom
g

: S -> S,

fg : MQS -> NOS is an S-homon.

Proof : Exercise (careful : why is the function xth XESt well-def ?)

Category theory intermezzo Weibel Sec 1
.
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,
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.
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Reminder A Category E consists of a clare (2) of objects , for

all X
.
Ye (3) a set E(X , 5) of morphisms with a

distinguished identity momplism 1x EE(X , X) ,

and

composition functions o : E(X
,
Y) x &(T

, 2) -> E(X , E)

such that (foglob = folgok) and fo 1x = 1x of =f -

A (covariant) fuctor F : E-D consists of functions
141 -> 181 and E(X , Y) -> D/FX , FY) with

F (fog) = FfoFg and F1x = 1x .

For a contravariant

gunator , one has instead E(X ,Y) -> D (FY ,FX) and

F (fog) = Ego Ff .







↳
Goal Chain complexes fo homology groups with any cofficients M

have all the good properties proven for T coefficients in AlgTopI.

Ruck 4 Recall Ci(X) is a free -module with basis the singular

simplexes - : A-> X => Ci(X) M E & M
.

So one may
T:-SX

think of a chain in Ci(XIOM as a finite linear combination

with coefficients mjEM of singular simplexes Ti : 5. j


