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Abetract. An An*category is called strict enough il its naturul equiaalences, except a
nafural equiuoJence lor conrnutdirity, are identities. The purpse ol this paper is to proue that euery
Arn-category is Ann-equiualent to on enough strict Ann-mtegory.

Xd trl c6ng trinh cria Maclane S. [S] c6c dinh l{ khdp lu6n dSng vai trd
trung tim trong ci{,c nghi6n ciru vE ph?m trt monoidal. Bii to6n x6t cdu trilc
cria chring xudt:hi6n mu6n hon trong loat c6ng trinh cria Ho).ng Xuin Sinh [1],
Mitchell  B. [6], Ulbrich K. H. [12], Nguy6n Tidn Quang [9]. Trong hai bi i  to6n
ni,y vi6c dua m5i ph+m trt di cho vb mQt phgm tri tuong duong vdi n6, nhung
cO he c6c ri.ng bu6c clon giin hon, c6 m6t f. nghia l6n. Do c6 m6t sd (c6 thd le
tdt ce) ciic rlLng bu6c d6, tr& thinh ph6p dbng nhdt n6n mirc d6 phirc tap trong
nhibu vdn db tlucrc gid,m di.khd nhibu. Di'6u niy tlfr, iluoc thd hiAn 16 trong nhibu
chirng minh dinh lf khdp cria c6c t6c gid khdc nhau (xem [2, 3, 4, 8, t0]).

M6t Ann-ph?m trt tlucr. c cho bdi 9 ding cdu tu nhi6n (cdn goi lit" c6c rdng
bu6c) ctia tfnh k6t hgp, don vi, giao ho6n vi ph6n ph6i d6i vdi hai ph6p to6n @,9

A :  (A ,  a * ,  c , (O ,  g ,  d ) ,  a ,  ( I , l , r ) ,  ! . ,  R ) .

Cdc d8ng cdu niy thda m6,n cric ti6n & cria m6t Ann-pham trt tucrng tu
nhu hG ti6n & cria vi,nh (xem [7, 9]). K6t qud chfnh cria b].i ni,y khing dinh r&ng
m6i Ann-ph?m tri nhu thd &u Ann-tucvng ducrng vdi m6t Ann-pham tri khd.
ch(t ch€ theo nghia tdr c& moi cling cdu tu nhi6n, trr} tl8,ng cdu giao ho6n c vlr
m6t t18ng cdu phi,n ph6i (tr6i ho{,c phd,i), dbu l}, ph6p dbng nhdt. Ddy li k6t quri
m+nh hon so v6i dinh U nhilng t16, tlugc dtng trong chfrng minh dlnh lf kh6p ([8,
el) .

Cdc kh6i ni6m vi kdt qud, vb Ann-pham trt c6 thd xem [7,91. Hcrn nfr-a, dd
cho ggn ddi khi ta kf hi6u ,48 thay cho A e B.
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. L xAv DVNG ANN-rH4M rRU KHA cHd.r cHE

Tru6c h6t gid, thidt ri,ng A li, m6t Ann-pham trt AU- chit ch6 d6i v6i ph6p
c6ng @ (tri'c la c6c ding cdu k6t hgp, tlon v! cria ph6p c6ng tlbu li dbng nhdt) do
m5i Ann-phqm trir dEu Ann-tuoxg cluong vdi mQt Ann-pham tri kidu nhu viy
(mQnh nb r. 1.5[e]).

Dlnh nghia l. MQt M-hdm tit (F,F, F) : A-+ A sbm AC - hd,m tir g, F)
d,6i v6i ph6,p cQng @ ud itEng cdu F,

Fx,v : r(x s i) --' (FX) s v
thba rndn cdc biCu ilb giao hodn 

-

F(A(BC)) 
F ,  FA{BC)

'  
, oJr(") +

F((AB)C) g F@B)c {eid (FA)B)C

ud thba mdn cdc ilib,u ki(n sou:- 
fnl'in" @","1" td @-md; ttn tt F.Lx d€n LFx ,
(ii) hq Fxv)x ld @-mil; t€,n ti F.RY il€n LY .F,

trong il6

LA :  A@ -,  L*,"  :  LA,x,y

R A : _  8 , A ,  h * , : R x , y , A

M6t mfii M-mii t6n ttr (4 F, F1 a6n (c, d, d; te mQt o-mti t6n rp : F --+ G
thda m6n bidu db giao ho6n

l<
F (xY) -----------+ (F x)Y

l l
Pxv ! lvx a;au

d' c(xY)* (GX)Y (2)

V{ dy: Hi,m r& (LA ,L\, n € .4 lA m6t M-h}m tti vdi L*,, : aA,x,y. M6i
mffi tdn u: A ---+ B x6c tl lnh m6t M-lrrriuri t6n rp , (L^,Lo,Lo) -- (LB,Lu,L")
cho b&i hQ thirc px : u I id,x.

(1 )
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Tir tl6y vb sau ta s6 kf hiOu M(.4) li pham trt tdt ci c6c M-h)m tt! cria
Ann-pham trir .4 vi, tdt cd c6c M-mffi t6n.

C6 thd thri lai tfnh thing tl8n cria c6c m6nh ilb sau

MCnh db 2. M(A) ld @-phgm tri udi ph€p tod,n @ iluqc rdc ilinh bb; he

th&c (F,i', F) @ (c, i,d): (.F' + c,.F + G, F + G), trons d6

( F + c ) X : F X @ G X ,

1r i  G)x, v : a.(frx,v @ iy,y),
(r + G)x, v : Pilx,c*,t(i*," o dx,y),

( P @ r h ) x : 9 x @ { x

MQnh da e. M(A) ld rn6t Pic-phgm tril AU-chd,t ch€, trons il6
(;) VQt kh6ns o* : (0,d,d) duo, cho bbi cde hg th{cc

0(X) :  0,0(/)  :  ido,d*,"  :  id 's,d)c,y:  (nt)- t ,

(;i) DEng cdu giao ho6,n c* duoc cho bbi h€ thtc
I

"b.cE):  
cFx,Gx

MQnh dA 4. M(A) ld I - phqm tril u6i phip to6,n & rdc d.inh bbi cdc h9
thtc

F 8 G : F.G (ph6p hop thdnh)

(.F s G)x, y : Fcx,cv .F(C x,v)

(f s G)x, y : Fcx,y.F(d*,r)

P 8 1 h : 9 * { )

MQnh & 5. Ddi vdi ph6,p todn I phq,m tri M(A) ld AU - ch(t ch6, trons
d6 udt ilon u! ld hdm tir dbng nhdt cito A,I* : idA.

MQnh ft o. M(A) ld Ann-pham tri khd chdt ch€ u6i cdc dd,ng cdu phdn
phdi tlugc cho bbi cdc hQ thtc

Lb,",u(X) : i"*,r*, R* : id".
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2. DINH lf cO s/iN

Dinh W 7. M5i Ann-phgm tri ilEu Ann-tuong iluong .udi rnQt Ann-pham
trit, khd ch(.t ch6.

C h ri'n g m i n h. Trudc hdt, hoin toi,n c6 thd giri thidt rXng Ann-phqm
trir A lil AU - chXt ch6 t16i vdi ph6p c6ng 0. Bi,y gib ta chirng minh A Ann-tuong
ilucrng vdi Ann-phpm trt kh6 ch{t chl M(A). X6t him t* Q : A --+ M(A) cho
r  l .
D('l

o(A)  :  (Lo ,Ln ,LA1,  ee .e ,
O ( z ) :  L ( u ) : L A  -  L B ,  L ( u l x : u 9 i d x

trong d,6 u: A -- B.
Hcrn nira, O li mQt Ann-hi,m ttl ctng v6i c6c ding cdu 6,6 x6c tlinh bdi

c6c h6 thirc

6o,a  (X)  :  Px ,A,B,  A ,  B ,X e  X

6o,a(x):  oXlr ,*

Ta cbn phii chri'ng minh O li, mQt tuong cluong. X6t hi,m tt!

J  : M ( A ) ' - +  A

(F,F,f) . ' f( /),  . I  l i  vi t  dan vi cria .A,

vd ndu p i F -' G li, mgt M-mfri t6n ta d{t

J(p)  :  e1 :  F( I ) - *  c( / ) .

Tas6 chf rngminh JoO =id, tv) ,  Oo J -  id ,ga(A) .  Ta c6

(J  o  o )A :  J (LA,Lo,Lo)  :  LAU) :  A  I  tZ  e  =  id ,d (A) ,

trong d6 r li m6t ring buQc don vi (phii) cria -A, vi, n6u f : A -- B thi

(Jo O)/  :  J(O/)  :  (o/)r  : . f  I  id,1 :  A8.I  - -+ B e I .

DiEu d6 c6 nghia li ta c6 mffi t6n dlng cdu

r : J o O : i i d , A .
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Biy gid ta chfrng td rXng c6 mQt mfii t6n d8ng cdu p giira hai him tt! iD o J
vi" id,y1e1 criapham trtr M(,a). Vdi mgi M-hi,m trl F,G vi moi M-mfri t6n
p t F - - + G t a c 6

o o J ( r )  : o ( r / )  : L F I ,

. O  o  J ( p ) :  O ( p r )  :  L F I  - - +  ; G I

B&i vi v&i moi A e A ta c6

L'' (A) : FI s A J- r(/ s ,{)

n6n ta c6 thd x6c clinh mti t€n hnm tri, p nhu sau

F(t-5) pa,

p : Q o J - - + i d y 6 1 ,  ,

pp :  LFI  -  F v&i  pF(A)  :  F( le) . ( f i ,o) - t .

Ta c6 thd chri'ng td r5,ng pr litmQt M-mti t6n git'a c6c M-him t& n6n c6ch
x6c dinh tr6n diy cria p li hop lf .

ThAt viy, tru6c hdt pp thda min bidu db (2) khi x6t bidu db sau

F r ( A X ) ,  F  F ( r ( A X ) )  
r ( r e x ) ,  

F ( A X )

I .,,,1 Gt)_----, iLFI:.I ,', ;l;1,", -)L'),;:.i,i l,
I 'i (ur) I

( (FI )A)x ,  re ;a  FUA)x 
r ( rA)8 'dx)  

@A)x

Trong bidu ndy mibn (I) giao ho6n bdi vi t16 chinh li, bidu db (2) cria M-him tt}
f'; miEn (II) giao ho6n do tinh tuong thfch cria tl8,ng cdu k6t hgp o v6i c6c tl8ng
cdu tlon vi (/,1,r) trong m6t Ann-ph+m trri (inh qua F); mibn (III) giao ho6n
do tfnh him trl cria F. Tri d6 suy ra tfnh giao ho6n cria vdng ngoii, tirc li cria
bidu db (2) d6i v6i mti t6n pp. Bing c6ch tucrng tu, v6i nhirng bidu tlb thich hop
ta kidm chr?ng ducrc pr lir m6t M-mffi t6n. Nhuv6,y QJ - idv6) vi iD li m6t
tucrng cluong. Dinh lf 7 dugc chfrng minh hoi,n to),n.

Dinh lf 8. DiEu ki6,n cx,x : id,, v6i moi X e A (d,iiu ki€n chtnh qui) ld
cbn ud, dil dd Ann-phom tril A Ain-tvong duong u6i Ann-pham tri md tdt ch cdc
tld,ng cdu tu nhi€n, trr> adng cd,u'phdn ph6i trdi, d\u td d,ing nhdt.
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C h rin g m i n h. GiasrlAnn-phpr4trt A thdamin diEu kiQn chinh qrii
d6i v6i cll,ng cdu giao hodn c, nghia li c16,2g : id, vhi moi X e A. Khi d6 theo
ph6p chirng minh dlnh lf II.3.3 [9] ,a Ann-tuong ducrng v6i At li, Ann-pham trir
ACU-chXt ch6 tldi v6i ph6p cQng @. Khi d6 theo M6nh da 3 M(A') c6 d*ng cdu
giao ho6n c* li, ph6p dbng nhdt.

Nguqc lai,tri tfnh giao ho6n ctia bidu tlb

o(x @ x) -+--- o(
o(.) J
o ( x @ X )  6  , o ( x )  o o ( x )

suy ra O("x,x) - id.,trong d6 O l i  Ann-tuong duong. Tit d5 ta c6 cy,sl : ' [ , i , .

M6t bii todn clXt ra li clibu ki6n chinh qui c6 ptrdi tn di'€u ki€,n dil, dd mQt
Ann-pham ttil Ann-tucrng duong vdi m6t Ann-pham tri hoin todn chilt ch6 theo
nghia tdt ce c6c tl8ng cdu tu nhi6n tlbu li. ph6p dbng nhdt hay kh6ng ?

Gbn ilAy, Trbn Phuong Dung tli. ilua ra cdu tre l&i kh&ng clinh cho bii to6n
tr6n. (xem [tt]). Ph6p chirng minh dga tr6n dlnh lf chuydn cd,u trdc vi ph6p
d\tng Ann-pham trir cric song ttch cria Nguy6n Ti6n Quang [9] ctng vdi dinh lf vb
su thd hi€n chn trb cria l1i thuy6t m& r6ng vl,nh.
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