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CHAPTER -V

C o e @ Tm——————

Let ¥ denote the category of all AR-complexes and ;
denote the category of all anticommutative graded algebras,

Consider the forgetful functor
’ !
defined by U(X,d) = X for all (X,d) € & .,'

We claim : ’ I,

Theorem (5,1) : The functor U: ¥€- gisj cle,avage preserving,

Proof : Consider a commutat:.ve dlagram of functors

\

Where the functors P"and 'ls'have'cleavages {f*, P dfg}- and
{f }respectlvely. Let U] &(A) = UA for all A ¢ 4-

Let (X,d) ¢ €(B) be any object. Then U, f (x d) = U,(X,3) =

o . T *x _
x_Ae,,xnbyProp(ss). £° Ug(X,d) = = X= A®zX
nyl nyl

by Prop (4.'5?. Henqe the fellowing diagram commutes
[ ] UB .
'5(3)T Af(B) ,

| [#

ga) Yo e
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nes
It follows obviously that U, = % Uge

For every (X,;d) ¢ &(B), f:A—>B induces
Ueg)y) : U, £5(X,d) ——>Up(X,d) in g

By Axiem (1) of cleagave, there exists a unique morphism
(M )y.: Uy £*(X,d) ——s £ Ug(X,d)

making the following diagram gommutative :

*
U,. 5 (X,d)

(‘y(;))jl ' U ((®)x)
f*'UB(x,d) _(85) ux > Up(X,d)

It is obvious that ("lf))c is the identity on
U, £%(x,d) = £* Uy (X d), '
Therefore, we have U (ef) = O
Vo d
It also follows obviously that U(dfg) = dgg. Hence the

functor U is cleavage - preserving,

Theorem (5,2) : The functor U :‘{—%gis opcléavage—preserving.

Broof : Consider a commutative diagram, of functors -

F—L— 4

N
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’

Where the functors P and P have opcleavages {f*, lllf, fg}
{f*, tlrf, } respectlvé. Ye

-

Let U| 8(a), = UA for all A € S¥

Let (X, d)% ﬁ(A) be any obJect Then %
£ Up(Xy0), = £X = X © by.Prop (4.2).

Ug £, (X,d) = U ((X1,d') = X' by Prop (3.2).
Hence, we ha,vé'the- f;ollogfvi;ng diagram'comﬁluta'i:ive

£(a) ——FA > (A)

| BB tggm

. It follows- obviously tha;q:' Ta U, = Uy £y

For every (X,d) E"é;"(A),if : A—»B induces .
. | '

FU((Uy) FUAX,d) —>Up £,(X,d) in G, By

Axiom (1) of op"clle:QVage., there exists a unique morphism
. ! '

making the followirig dié‘gram coanmutative.

. fr (~) . ﬂ.
Uy (%,d) o dBOX Ly (X,0)

(Redx

Ug f*(X,d)
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It.is obvious that (Tlf)x is the identity on
Ua (X,d) = Upf, (X,d).

Therefore, we have U(\lrf) = '\l};. -
It also follows obviously that U'(cfg) =C

fg
Hence, the functor U:.is opcleavage-preserving.

L]

Let fglenote the category of all R-derivation modules,
P! ' R

Consider the projection functor
6 —> 0

defined by T (X,d) = (X ,X;,d.) for all (X,d) & Y~

. . .

_We claim :

Theorem (5,3) : The 'functor T : ‘g’-—»ﬂ is clea\;age—pfeserving.

~

Proof : Consid’er a commutative diagram of functors

. N

\/“

Where the functors P and P have cleavages {f f, f }
and {f f, d. } respectively. ) ‘
Let T| -¢(A) = T, for all A ¢ S

- €
t

Let (X d) € 'é(B) be any obJect Then
T, £2(x,d) = TA(x,") Kl, d ) = (4, x d ) by Prop «(3,5)

™ TB(X,d) = f*(xo, 1‘,do) = (A,Z , d,) by Prop (2,5).
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i

Hence the following diagram commutes,

~

T
G(B) — Py G(B)

*

f ped
A
€a) {— = —2—>H(A)
o L * _ Tk
It follows obviously that T, f* = {7 Tg.

For-evefy (X}d)&-ngB), f: A—B induces oo
T (A8)y) T, ff(x,.d).'-l-...'._yTB(X,d)

ind), By Axidin (I) of, cleavage; there exists ‘a unique
' ' . t :
morphism . ' i

g cr e
(Mgdy & Ty £ AX,d) ———> £ Ty (X,0)

making the following diagram commutative : o

T, ‘._f* (X,d)

f*‘TB(x,d)

It is obvious that (Tlf)x is the identity on

d l Var’
_ 1 Ta £*(X,d) = f*:TB(x,d).
Therefore, we have T (&) = 6.
: - oy ~
It also follows obviously that T(qu) ='dfg' Thus the functor

T is cleavage-preserving,



r

]
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Theorem (5,4) : The functor T :{->D is opcleavage-

preserving,

Proof-.: Consider a co,mmutat:we diagram of functora

-é*-——-—%&

F\‘MI/P coe g

‘Where the functors P and P have opcleavages {_f*, Ve fg}
and {f*, \lrf, cfg} respectlvely.

o~ ~
Let (X d)(--@(A) be-- any ‘object, Then £, -TA(X,d‘) = f*_(A,Xl,do)=

e (B X}y d ) by P.rop (2 2). Tg f* (X,d)‘ = TB(X', dr) =

= (B, X d') by Prop (3.2). G

!
l’

Hence, we have thé fo‘llowing diagram commutative,

£(A) Ta >5(A)

f*l , k?*
€ —— T8 5 8(5)

.
f

af o~ - ‘
It follows obviously 1:.hat f* TA = TB f*.
For every (X-d)(»«g(A), f » A—>B induces

T ((wf)x) : T, (X,d)—> Ty £,(X,d)
in ,8 . By Axiom (l) of opcleavage, there exists a unique
mo“phlsm ., ! )
e [
(ﬂf)x : f*.TA;' (X,d) ——> Fp £, (X,d)

' -
making the following diagram commutative
l
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" It is obvicus that (e)y is the identity on

(xa)—'r' . (X:d). , ¥
Therefore, ve have T (Wf) = Wf- : ;f
.It also follows obv:.ously that T (¢ ). ='.

-
¢

'Hence, the functor T is opcleavage -, preserv1ng.
! ' ]
-l' hF '

By Remapk (9): of Chapter 1I, it follows that every

-

ererlvatlon module (h, M d) can be con31dered as an R-complex

'
* v

o
(X,8). where X = A, &l =M, X =0 fo?,'qz;Z,?nd 5, = d,

6. = O for nz, . ' ' ' '.

n
Consider the 1hclu51on fungtor e
" iB**“J’ Y23 !
defined as above We claim : - i
Theorem (;3_,_5_)_ The.functof IO~ ‘é i.s' cl'i'aavage—preserving.

l
Proof : Consider a commutative dlagrah qf functors -

| .&-—-————-——)é‘

;\\\ﬂ | . .




69

» N *
Where the functors P and P have cleavages {f y €, dg }
A.* ~ o~ g
and {f y B¢, dfg} respectively, )
Let Ij Aa) = 1, for all A € ¥

Let (B, Mj d) &€ J5(B) be any object. Then

IA f*(BsM!d) = IA(A,M,.&.}: (A! ma d) b‘Y Prop (2.5)
™, ~ , - - ]
5 Iy (B, M, d) = £ (B, M, d) = (A, ®, ) by Pro. (3{5)

Hence the following diagram commutes,

- (B) . Te >5(B)
| ‘.’(-& Lf{*
(0 Ta = S &0

r~

It follows obviously that I, £ = I
For every (B, M; d) € ' B(B), f : A—>B induces
1((8,),) : I, £(B, M, d)-—-—-—=>IB‘(B:M,d)
ing . By Axiam (1) of cleavage, there e;cists a unique,
morphism,
(Medy ¢ In €% (B,M,d)— F* I, (B,M,d)
making the following diagram commutative '

I, £* (8, M, d)

A

m)n 1(Coe)m)

£% I (B,M,d) (Othm > Iz(B,M,d)
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It is obvious that (1
~
= f ,IB(Bl 'Ml d)o

¢y is the identity on IA.f*(B,M,d) =

*

Therefore, we have I (ef) = ’éf_
. . ~
It also follows obviously that I (dfg) = dfg' . Thus the

functor I is cleavage-preserving,

s
1

Thecrem (5,6) : The functor I :08-9515 opcleavage~preserving,

-

Procf : Cons:.der a commutat:l.ve dlagram of functors

Where the functors P and P have opcleavages {f*, %rf, cfg}
and {f*, \lrf, g } respectively, . .

!
Let (A, M," ) € A(A) be any object, Then -

Ty I, (A, M, d) = T £, (A, M, d) = (B, M', d') by Prop (3.2)
I, £, (A, M, d) = I (B, M', d') = (Bj M', d%) by Prop (2.2).

Hence, we have the follow:.ng diagram commutative,

I
- D (a) A ———>%(A)

- ‘ ~
fy i ; - , £,
. I

A (B) 2 —> §(B)




ot

.. - ~ A e )
{t follows -obviously that Ty Ta = I T
For every (m, M, d) € D(A), £ : A—>B induces
ing ., By Axiom (;) of opcleavage, there exists a unique

morphism

5 - .

(Mely I, (A, M, d)—>Ig £4(A, M, d)

making the following diagram commutative

LY

“T; (A, M, &) —FH— T T (AM,0)

Mgy

Ip ‘£, (A,M,d)

« -

It is ébvioug that,(ﬂf)M is the identity on
o~
Te I (AM,d) = I £ (A, M, d)

Therefore, we have T (V) = V.. S
It also follows obviously that I (cfg) = Cgge

Thus the functor I is opcleavage-ﬁreserving.



