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C H A PTER - V

Let denote the category of all R-complexes and ^ 

denote the category of all' anticommutative graded algebras. 

Consider the forgetful functor

u' : g'---------

defined by U(K,d) = X for all (X,d) € ' j *

We claim : ’■ li .

Theorem (5.1) : The functor U : ^ is,' cleavstge preserving.

t *

Proof : Consider a commutative diagram of functors
V)

£
A

jo- i
% • i

Where the functors P; and P* have* cleavages £f*f 0^, d^^ ahd 

{f*, respectively. Let uj t£(A) = for all A 6

Let (Xfd) €■ T^(B) be any object. Then UA f*|[:!!C,d) = U^J^cT) =■

X = A ® i X by Prop (3.5). f* UR(X,d) = f*k = K = A © a X, 
h?/l n . B . n^l

by Prop (4.’5|. Hence the fallowing diagram cpmmutes.

----- —---------->■€{% y

♦’l ’ .. i?
£( A)i-----^-------- ,#A)
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* *It follows obviously that UA f - f Ug. 

For every (X,‘d) 6 ^(B), f:A-- >B induces

u((ef)x) : uA f*(x,d) ->Ug(X,d) ; in ^
By Axiem(l) of cleagave, there exists a unique morphism

(Vx-! UA UB(X,d)
making the following diagram qommutative :

UA.f* (X,d)

It is obvious that (“Hf )j^ iS( the identity- on 
uA f*(X,d) = f* uB (X d).

Therefore., we have U (8^) = .'0^.
/w

It also follows obviously that U(d^g) = d^g. Hence the 
functor U is cleavage - preserving.

i

Theorem -(5*21 : The functor U : ^ is opcleavage-preserving

Eroaf : Consider a commutative diagram,of functors -
t^ #\ A



I 64

* , 4 <*w * fWhere the functors P^and P have opcleavages ff^, »|rf, e
,/v « ‘ J

and Sf^, ^f» ,cfg> respectivd y.
Let U \ io($). ~ UA for all A $ .
Let (X, dJ^'^Wbe’ any object. Then ^

f* uA(^>d)' ■f** = x’ by.ProjD (4.2).

UB f* (X,d) = UB jCX'.d') = X* by Prop (3.2).
r I , i

Hence, we ha,ve ’the- f;ollowj|ng diagram-commutative
• f ' x X tMa* ^(A)

VB

?w

*8)
• It follows-‘obviously that’-f^ U* = UB f#.< , -i lFor every (X,d-)£ ^(a),^ : A—induces.

' 1 <
; .u('(*f3x) UA(X'd)—»UB Vx-d) ln

• f i

Axiom (1) of op'cledvage,, there exists a unique morphism. 1
■ .(iffce 7*ua (x,d)—v<x.d>

»•

making the following diagram commutative.
liA(X,d)--|: —*F, UA(X,d)

<V>X
UB f.(X,d)
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It,is obvious that .is the identity on

f# UA (Kfd) = Ugf* (X,d).

Therefore, we have

It also follows obviously that U(Cfg) = Gfg.

Hence, the functor U.iis opcleavage-preserving,
* i

Let ^denote the category of all R-derivation modules.
* 1

Consider the- projection functor

T : .

defined by T (X,d)' = (X, ,Xlfd0) for all (X,d) (r %
' * * I ' ' «

We claim :
\ ' , »

Theorem (5.3) : The'functor T : is cleavage-preserving.

Proof : Consider a commutative diagram of functors

r-*
Where the functors P and P have cleavages

-r -V- V

and ^f , 9^, dfgj respectively.

Let T l *t£(A) = Ta for all A €

ft*- Sf> dfg]

Let (X,d) € "^(B) be any'object. Then
Ta f*(x,d) = TA(5c,d) = (5c0, 5T1, 30) = (A, 5C,^0) by Prop -(3.5) 

7* Te(x,d) = fi(X0,X1,d0) = (A.Xj, 30) by Prop (2,5).
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Hence the following diagram commutes.

T.
Tg(B)

f

£(a>

B ■^B)

■ T, ■^od(A)

TBit fallows obviously that,TA f*

For every (Xj'd),£ fJ A—induces .f «*
* 1 /

■T ,(Xef)x) ! TAf*(x,,d)-—>TB(x,d) .

in By Axielhi (ir;) of, cleavage j there exists 'a unique
; * , t .

morphism J ! i ’
(TIf )x ta ** /x.d) : Tb (X,d)

making the following diagram commutative :

* TB(X,d)

It is obvious tl^at (^fjv is the identity on

.Ta f*(X,d) = f* TB(X,d).

Therefore, we have T (0j) = ©^.'
, 1 I ^

It also follows obviously that T(g) 

t is cleavage-preserving.

Thus the functor
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Theorem (5.4) : The functor T : £-*$* is opcleavage-
pre.se rving.
Proofs; Consider a "ccpmutative diagram of functors

VMhere the functors P and P have opcleavages £f#f C* X 
and £fJfc, respectively.

Let (X,d) £/^(a) be‘any'object. Then f^ -TA(X,d) = yA,X1,d0) =
* # t

(B, XJ, d^) by'Prop (2.2). T0 f* (X,d) = Tg(X', d«) =

= (B, Xj, d'Q) by Prop (3.2). ■ ^
ij « I

Hencje, we have th&' following diagram cornmutative.

-g(A)

£(B) Te

It follows obviously that f T,
i X ft

T fB V
For every (X,d) ^^(A), f A—»B induces

T ((ikf)|) : TA(X,d)---»T0 f^X.d)

in By Axiom (I) of opcleavage, there exists a unique
morphism 4 1

(Vx ! Tjtj <X.d> ---- •* TB f* (X'd>
I ■

making the following diagram commutative
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ta (X,d) flVK » f*Vx’d)

<VX

It is obvious that is the identity on
f* T4(X,d) = Tn f* tx.d).

rHf’]
;* *B. *

• /vTherefore, we have T^(tx) = tj
' • * , , It. also follows obviously that T (c, ). = .c. ,

• . tg i . 19 i
Hence, the ‘functor'T is opcleavage preserving';

4 , . • i . . 1• > 1

By Remark (0):o£ Chapter II, it follows! that every*’ . ’ ». , » ■ 1 • 1

R-derivation module (A, M, d) can be considered as an R-complex • ■ • ' 1' 1
■' ; ‘|

(X,6).where X. = A, X, = M, X„ = O for. n>;2,'and = d,. o -l n , ‘ ' 0
6n * O for n^, 1. I

• * ' , , 1 *' * , ’ *f *
Consider the ihclusion funqtor •' 1 •

» • \J 1 . I •

■.• l , ■ , 1

v :" I Idefined as above. We'.claim : ‘! ■
Theorem (5.-5)The^functoJ I : $—^ ^ i$ cleavage-preserving,

. * j 1 i ,Proof : Consider a commutative diagram gf functors -
&

;
‘X

J4-

-> € ; 

■/ p



9Where the functors P and P have cleavages £f*, ©x» d_
^ IV ”*

and £f , ef, dfgj respectively. ;
Let I j ,0(A) = IA for all A €
Let (E, Mj d) <r Jd(B) be any object. Then 
IA f*(B,M,d) = Ia(A,M,^= (A, M, d) by Prop (2.5)

f IB (B, M, d) = f* (B, M, d) = (A, M, d) by Pro. (3|5)

Hence the following diagram commutes.
-«&(B) . ----- ^---:-- >^(B)

X P

->#CA)
J,t follows obviously that ,1^ f* = f* Ig*
For every (B, Mj d) €: /5(B), f : A—^B induces

l((0f)M) : IA f*(B, M, d)---->IB(B!Mfd)

in ^ . By Axierr>(l) of cleavage, there exists a unique, 
morphisnj.

(lf)M IA f*.(B,M,d)---*f* Ig (B,M,d)

making the following diagram commutative
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It is obvious that C1^)^ is the identity on f*(B,M,d) =
= f* ib(b, M, d). .

Therefore, we have I (0f) = ©f.
It also follows obviously tha.t I (dfg) = ^fg» , Thus the 
functor I is cleavage’rpre serving,

I * . ' 4 '

Thecrem (5.6) : The functor I : —* to is opcl^avage-preserving.
. ' - ■■

- * i *Proof : Consider a commutative diagram of functors

Where the functors P and P have opcleavages cfgT

and <rfl c,fg\‘ respectively.
Let (A,-M,’d) ^5(A)'be any object. Then

f* IA (A, M, d) (A, M, d) = (B, M‘, df) by Prop (3.2) 1

IB (A, M, d) = IB (B, M», d«) = (B; M», d'O by Prop (2.2).'
Hence, we have the 'following diagram commutative.

■■ $ (a)

A(b)



f
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It follows -obviously that ** ^
For every (/*, M, d) fc <3(A), f : A—induces

• : IA(A«M’d)-- f*('A’M’d>
±*g- ,By Axiom (1) of opcleavage, there exists a unique 
morphism -

% . . » ‘ ’
* ’ - * *

(Vm : ** ZA (A> M» d)-ylB MA’ d)
making the following diagram commutative

"•‘I'a (A, M, d) ----------- » f± IA(A,M,d)

(%)f/M

IR f*(A,M'fd)B *

It is obvious that is the identity on
f* -IA (A,M,d) = -IB (A, M, d)

\ IVThereforewe have J
A/

It also follows obviously that I (cfg) = °fg.
i ►

Thus the functor I is opcleavage-preserving.

i


