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TOM TAT

Chiing t6i gidi thiéu dén doc gid trong nuée chu dé vé i thuyét bién dang dai sé ciia Murray
Gerstenhaber dwoc phdt trién tir nhitng nam 1960. Py la chu dé dang dwoc nghién cizu rat manh
trong hinh hoc dai s6. Ngodi ra ching t6i ciing dp dung |i thuyét nay trong viéc nghién ciru céc
bién dang bac nhdt ciia cdc pham tru monoid va da dat dwoc mot két qua Mot trong viéc nghién
CitU cdc thanh phan bdc thap (bdc 1, 2 va 3) ciia dong cdu vi phdn trong tia phite Yetter. Trong
Shrestha (2010), tac gia da dwa ra céng thicc cac thanh phan bdc 1, 2 va 3 cho dong cau vi phan
cua day tién da phirc cua Yetter. Cong thuc cua Shrestha | chuwa hoan chinh. O bai bao nay chuing
t6i xay ding cong thizc hoan chinh cho céac thanh phdan bdc 1, 2 va 3 nay. Hon nira, chung toi
chuing minh rang xay dung ma ching 16i duea ra la hop Ii.

Tir khéa: bién dang dai sb; dai s6 dong diéu

1.  Giéi thiéu
Li thuyét bién dang ctia cac da tap vi phan, luge do dai s6 duoc dat nén méng nghién

clru dau tién trong cdng trinh Kodalra va Spencer (1958) Gerstenhaber (1964) phat trién I
thuyét bién dang cho cac dai s6 trén mot truong nén k. Ké tir d6 Ii thuyét bién dang duoc
nghién ctru manh mé& trong nhiéu linh vuc cua toan hoc. Ngay nay, Ii thuyét bién dang da
tr¢ thanh mot linh vyc nghién ctru nam gitra sy giao thoa cua Pai sb, Hinh hoc, T6 po va
Vit Ii toan. C6 thé ké qua mot sé nghién ctru vé I thuyét bién dang ndi bac trong nhimng
niam gan day nhu sau:

e Bién dang cua cac nira bo dai sé duoc nghién ctru trong Gerstenhaber, va Schack
(1983; 1988);

e Bién dang cua cac dai s6 Lie va cac dong cdu Lie dugc nghién ctru trong Nijenhuis,
va Richardson (1967);

e Bién dang cua da tap Poisson, bién dang lugng t héa dugc nghién cuu trong
Shoikhet (2010); Konsevich (2003);

e Bién dang ctia pham tril giao hoan dugc nghién ctru trong Lowen, va van den Bergh
(2006; 2008);

e Bién dang cta pham tru tuyén tinh, pham trd momoidal dwgc nghién ctru trong
Yetter (2009); Shrestha (2010); Yetter, va Shrestha (2014).

Cite this article as: Nguyen Ngoc Ai Van, & Dinh Van Hoang (2020). Deformation of monoidal category
and yetter multi pre-complex. Ho Chi Minh City University of Education Journal of Science, 17(6),
1125-1136.
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Bai bao cua ching t6i gdbm hai muc dich chinh. Pau tién 13 gidi thiéu vé Ii thuyét
bién dang dai s6 dugc khoi xuéng tir nhitng nim 1960 va hién dang dwoc nghién ciru rat
manh mé trén thé giéi. K& dén chung t6i tip trung vao nghién ctru va mé rong mot sé két
qué trong bai toan bién dang ciia cic pham tri monoid dugc khéi xudng trong Yetter, va
Shrestha (2010). Bai toan bién dang pham trii monoid dugc Yetter va Shrestha nghién ciru
dua trén viéc khai quat If thuyét bién dang ctia mot dai s6 trong Gerstenhaber (1964) dé ap
dung cho truong hop pham trit monoid. Trong li thuyét bién dang cta mot dai s6 A, ta co
két qua co ban sau:

Dinh i 1.1.
Cho A 1a mot dai s6 trén trurong K. Khi do6
e Cac bién dang bac 1 ctia A tuong g 1: 1 v6i nhom d6i dong diéu Hochschild bac hai;
e Céc bién dang bac cao cua A duogc kiém soat boi chu trac dai sd Lie phan bac trén
day phuc Hochschild thong qua phuong trinh Mauer-Cartan.

Do do6 ta théy, toan bd cac bién dang cua mot dai sb6 A duge kiém soat boi day phtrc
Hochschild. Trong nghién ctru vé bién dang ctia pham trit monoid, Yetter va Shrestha c6
gang xay dung mot diy da phuc dé kiém soat cac bién dang ctia pham trii monoid tuong tir
nhu trong trudng hop bién dang cua dai sb A. Yetter da dy doan va dé xuat mot diy da
phirc nhung khong thé thu dwoc mot diy da phirc hoan chinh vi viéc xay dung cac dong
cAu vi phén trén diy da phtc nay vo cing phurc tap. Trong Shrestha (2010), Shrestha gi6i
thiéu ddy da phurc cua Yetter, va du doan cac dong cau vi phan cho cac ddi day chuyén béc
thap (bac 1,2,3). Trong bai béo nay, ching t6i hoan chinh cac dong cu vi phan nay va dua
ra mot chirng minh cho su hop li trong viéc cach xay dung cua ching t6i thong qua Pinh li
4.4. Trong ké hoach nghién ctru tiép theo, chung toi s& ap dung nhimng ki thuat trong viéc
x4y dung da phtrc ma chung t6i dat dugc trong Dinh Van, va Lowen (2018) dé xay dung
toan bd cac ddng ciu vi phan cho diy da phirc Yetter.

2. Bién dang ciia dai sb

Trong phan nay ching t6i gi6i thiéu so luoc cac két qua quan trong nhit trong li
thuyét bién dang dai sé ciia Gerstenhaber, cac ching minh chi tiét dugc tim thiy trong
Gerstenhaber, M. (1964).

Dinh nghia 2.1.
Cho A 1a mot dai s6 trén trudng k. Mot bién dang cia A la k-dai sb

A[[t]]= A®, k[[t]] voi phép nhan F(a,b)=X7" f;(ab)t' trongdé f, chinh Ia phép
nhan trong A va f, e Hom, (A® A, A),a,be A. Phép nhan nay dugc mo rong tuyén tinh
tir céc phén tir trong A 1én thanh phép nhan trong A[ [t]].
Vi A[[t]] cuing voi phép nhan F 1ap thanh mot k-dai s6 nén ta co
F(aF(bc))=F(F(ab).c), VabceA

Khai trién déng thirc nay, voi mdin=0,1, 2, 3...., ta thu dugc

(21) ¥ F(aF;(bc))-F(F(ab).c)=0.

i+j=n
i,j20
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Bién dang béc 1 cla dai s6 A 1a bién dang A[t]= A+ At (t2 = O)V(')’i phép nhan
F(ab)=ab+ f,(ab)t,vabe A. Trong truong hop ndy ta thuong vict A[e]= A+ As
thay cho A[t].

Dinh nghia 2.2.
Hai bién dang(A[[t]], F)Va (A[[t]]G) cta dai s6 A duoc goi 1a twong duong

nhau, ta viét (A[[t]],F);(A[[t]],G), néu ton tai mot ding cdu k-dai sb
o:(A[t]].F) - (A[[t]].G) c6 dang z(a)=a+s,(a)t+e,(a)t* +.;Vac A, trong

do o, € Homk (A, A).
Dinh nghia 2.3.
Doi dong dieu Hochschild cua mét dai so A voi hé so trong A-mddun hai phia M la
doi dong dicu cua day phuc Hochschild:
0->M->C'(AM)->C*(AM)— ...
trong d6, C"(A,M ) = Hom, (A®", M )Ia khong gian cac ham k-tuyén tinh tir A®" vao M,

va dong cdu vi phan 6 :C"(A,M)— C™* (A /M) dugc dinh nghia nhu sau:
5f(a,®..®a,)=23,f(a €<)...6<)<31n)+n2_1(—1)i f(a,®.®a3,®..0a,)
i=1

+(-1)" (3, ®..®a,,)a,
Ki higu nhom déi dong diéu Hochschild thtr n cia A 18 /., (AM)=H"(C*(AM)).

Giasit F=Y" f,t' 1a mot bién dang cua dai s6 A. Gia str f, 14 thanh phan khac 0 dau
tién cua F ngay sau f;, khi do f, duoc goi la thanh phdn vé ciing bé cua F. Tir phuong
trinh (2.1) ta c6 phuong trinh

af, (b,c)- f,(ab,c)+ f,(a,bc)- f,(a,b)c=0,vab,ce A

Vi f,eC?(A A) thi phuong trinh ndy duoc viét lai 1a §(f,)=0.Tur diy suy ra
f, € Z?(A A). Diéu nay cho ta méi lién hé ddu tién giita bién dang dai s6 va déi dong
diéu Hochschild.
Dinh i 2.4.

Cho F=X" ft' la mot bién dang ciia dai s6 A. Khi d6 thanh phan vé cing bé ciia
F la mét 2-d6i chu trinh trong ddy phire Hochschild C* (A, A).

H¢ qua 2.5. )
Cho (A4, 1) la mot dai so trén truong k, trong do u la phép nhan trén A. Khi do, dai so

(A|g| =A+ Ag,; =u+ ,ulg) la mét bién dang cia dai sé6 A néu va chi néu u, la mot 2-doi
chu trinh trong ddy phirc Hochschild C* (A, A).
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Cho (A[e],; =+ ,ulg) va (A[g],;, =u +ﬂi<9) 1a cac bién dang clia dai s6 A. Gia

(Ale],u=u+me)= (A[S],,;l = [+ 1E), g0i @ =2, +2,& la mot dang cau giita ching.
Khai trién dang thtc dang cau L(@(a),z(b)) = @(;(a, b)),‘v’a, b e A ta thu duoc
ab+u(a,b)e+ag (b)e+o,(a)be=ab+o, (ab)e+u (ab)e, Vabe A
Hay n6i cach khac ()= s — s, . nghia la cac cac ddi chu trinh g, 4, € C* (A A)
nam cung 16p ddéng diéu. Do d6 ta két luan hai bién dang dai sb (A[g],; =u+ ,uls) va

(A[e],;} = u +,ul'gj cta dai s A 1a dang cAu nhau néu va chi néu g, va g tring nhau

trong nhoém doi dong diéu Hochschild H?(C* (A, A)).
Ta phat biéu dinh Ii co ban sau cua i thuyét bién dang céac dai sé.
Dinh i 2.6.
Cho A la mot dai so trén truong k. Khi do
(1) Cdc bien dang bdc 1 cua A twong tng 1. 1 voi nhém doi dong diéu Hochschild bdc
hai H?(C" (A A)).
(2) Cac bién dang bdc cao cua A dwoc kiém sodt boi cau tric dai sé Lie phdn bdc trén
day phirc Hochschild C* (A, A) thong qua phuong trinh Mauer-Cartan.
3. Bién dang ciia pham tru k-tuyén tinh

Trong muc nay, chung t6i gidi thi€u li thuyét bién dang cho cac pham tru k- tuyén
tinh, cac két qua dat dugc hoan toan twong t I thuyét bién dang cho cac dai sb trén truong
k. Viéc chirmg minh cac két qua trong muc nay hoan toan twong tu cac chimg minh cho
trrong hop bién dang cta dai so trén truong K.

Dinh nghia 3.1.

Pham tru M duoc goi 1a pham tru k-tuyén tinh néu voi moi vat A, B cua M tap cac
céu xa M(A, B) ¢6 ciu tric khong gian vécto trén truong k, hon nira, tinh chét sau phai thoa
man:

* Véicac cauxa f,geM(AB) vahleM(B,C) thi

ho(f +g)=hof+hog va (h+|)og =hog+log.

Vi du 3.2. Pham trii cac khong gian vécto trén truong k 1a mot pham trii k-tuyén tinh.
Dinh nghia 3.3.

Day phuc Hochschild (C' (M ),5 ) ctia pham trit k-tuyén tinh M dugc dinh nghia
nhu sau

c'(M)= JI Hom (M(AL.A)®.OM(A,A)M(A.A))

Ay, A, A €Ob(M)
trong do, Ob(M) 1a tap céc vat cua pham tra M, dong cau vi phan 0 dugc dinh nghia tuong
tu nhu dong cdu vi phan trong diy phirc Hochschild cho cac dai sb.
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Dinh nghia 3.4.

Bién dang ctia pham tri tuyén tinh M 1a pham tri tuyén tinh M ¢6: cac vat Ob(f\ﬁ)
cing chinh 1a cac vat ObM) cia M, tip cic cdu  xa
M(A, B)=M (A B)®, k[[t]] =M (A B)[[t]], phép hop ndi cac cu xa 0 dugc xac
dinh nhu sau:

* Véicaccauxa f e M (A B),geM(B,C) thi

gof =3 F (g, )t

n=0
trong d6 Fy=o,F, €C*(M) voi n>1.

Viéc nghién ciru cac bién dang ciia cac pham trit k-tuyén tinh hoan toan twong tu viéc
nghién ctru bién dang ctia cac k-dai sO nén ta c6 két qua sau.
Dinh i 3.5.

Cho M la mét pham tri k-tuyén tinh, khi dé
(1) Cdc bién dang bdc 1 cua M twong vung 1:1 véi nhém doi dong dieu bdc hai
H?(C*(M)).
(2) Cadc bién dang bdc cao cua M dwoc kiém sodt béi cau triic dai sé Lie phdn bdc trén
day phirc Hochschild C* (M ) thong qua phwong trinh Mauer- Cartan.

4.  Tién phitc Yetter cho pham trit monoid

Trong muc nay chiing ti gidi thiéu dinh nghia cia pham trit monoid k-tuyén tinh. Dé
tao tién dé cho viéc nghién ctru bién dang ciia pham tri monoid, chung t6i gidi thiéu diy
da phuc Yetter, trén ddy da phirc nay chung t6i xdy dung cac dong céu vi phan do, di, d2
cho cac d6i diy chuyén bac thap (bac 1,2,3). Hon nita, thong qua Pinh i 4.4 ching toi
chtng minh tinh hop |i trong x4y dung ctia chiing t6i. Cac két qua dat duoc ¢ ddy 1a tong
quat va hoan chinh hon céc két qua trong Shrestha, T. (2010).

Dinh nghia 4.1.

Pham trt k-tuyén tinh D dwoc goi 13 pham tri monoid k-tuyén tinh néu n6 dugc trang
bi ham tr ® : Dx D — D, mot vat ki hiéu 1a |, cac déng cau chuyén ddi ty nhién gitta cac
ham tir 0:®(®x1, )= ®(1, x®), p:®1 =1,,1:1® =1, sao cho cac bi¢u dd ngil giac
sau day giao hoan

(AB)(CD)

— —
WARC D= T WA B.CD

(ABYC)D T ABEDY)

A
\,\ rd

™ rd
N #Ame®1p ladwn.o.n

\ e

WA, ne.n

(A(BC))D ~ A((BC)D)
va
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(AI)® B “’ A® (I ® B)

AR
A® B
Vi du 4.2. Pham tru cac khong gian vécto trén truong k cung vdi phép k-tenxo tao thanh
mot pham trii monoid K-tuyén tinh.
Cho pham trit monoid (D, ®, o, p, 1), ta dinh nghia thanh phan tha (p, ) cua twa da
phtrc Yetter nhu sau
C**(D):= [] Hom (D*(A,A)®..®D"(A,A ) D("®A,&"A))

A0b(D*?)
i=1,...,q

trong do
e D*" latich Dé-cac p lan cta D;
e Vit A cOb(D*) codang A =(A; Ay Ay ) V6i A 1a vt trong D;

o "OA =(((A®AL))BA)O.OA:

« A=A ®.0(A, (A, ®A,).).
Ké tr day ta viét tit CP® thay cho C™(D). Véi mdi i=1..p, va
A =(A;. A, A, )€0b(D™), mdi phan tir cia D (A,A)®D(A,A)®..0D7(A A

dugc biéu dién bang ma tran [aiy i ]i:l chira cic céu xa trong D gdm p cot va g dong,

j=1,...q
trong d6 céu xa 8 € D(A,j—l’ AJ) nhu sau

| A‘vq szq Apyq_

aixq T azxq T apxq T

_ Ai,z Az,z Ap,2

[ai,j]i_zl ,,,,, P

j=1...q ai‘z T az‘z T ap,z T

A1,1 Az,l Ap,l

a, T a, 7T a, T
Ai,o Az,o Ap,o_

Tép hop cac ma trén nhu thé nay s& duoc ki higu la M "% (D).
Xét ddy hiru han cic cdu xa {Bl—fl—>C B —“—)Cn} trong pham tru D. Gid su

ey By

f,®f,®..® f 1a mdt tich tenxo theo mot thir ty nhét dinh, khi d6 vat ngudn va vat dich clia

xaditr "®(B) 161 ®"(C;)_, ,vAtakihi¢u cAuxa dugc sinhranayla [f,,.... f,].

by
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Vi du 4.3. Xét cic cau xa B, —+—C,,B, —+—C,,B, —=—C, trong pham trtt monoid D.
Khi d6 vit nguén va vat dich cia (f,®f,)®f, lan luot 1a (B,®B,)®B, va
(C,®C,)®C, ta hop nbdi cdu xa nay voi Oc c,c, dé dwoc mot chu xa di tur
(B,®B,)®B, dén (C,®C,)®C,, va ta ki hiéu hop ndi nay 1a [ f,, f,, f,].Vi o 1a phép
chuyén ddi tw nhién nén ta cd og ¢ ¢ °((£,® f,)® f,)=(f,O(f,® f;))owy 4 4 -

Tiép theo chiing t6i xay dung cac thanh phan dau tién d°d,d?d® cua dong cau vi
phan d cho cac d6i day chuyén bac thip (C PUp+g=1 2,3). Va chung t6i ching to tinh
hop |i trong xdy dung cia ching t6i bang cach ching minh
d'd*(2)+d*d’(2)+d°d*(2)=0.

nghia la biéu do sau giao hoan

Cifr.q"—l
d?
ff() ( \

X d] 1+ 1.4 .] 1+ 2.4
fold] C,r+l,; d CPt2a
~

d?
0l +2,9-1

cho truong hop p+gq=2va p+q=3.
Thanh phan d° va d* dugc xay dung cho cac d6i day chuyén & bac bat ki nhu sau.
Xay dung thanh phan d°: C™% — CP% Cho [ai,j ] e M P9 dinh nghia

-1 .
d° (@)([am ]) = [a*yl o @(68 & ])} + jz;(—l)J [@ (8‘1’ & ])] +(-1)* [@(62 EX ]) o a*,q]
Xay dung thanh phan d*:C"% — CP*9. Cho [aiyj ] e M?*9  dinh nghia
@ @)([a, )= (" 2 wo(@ifa, )] S0 [o(@ 4, )] () [o(04 2, ) oa
Tiép theo chiing ta xdy dyng thanh phan d?:CP9 — CP*29* cho cac dbi day chuyén bac
thap (Cp’q, p+q=1 2,3). Viéc mo rong d? cho cic d6i day chuyén ¢ bac bat ki dang

dugc chung toi nghién ciru va s& duge cong bd trong mot bai bao tiép theo.
e Cho o e C" vacacvat A B,C e D. Ta dinh nghia

d°(2)(AB,C)=-2(045¢)-
e Cho e C?', vacacvat A B,C,D e D. Ta dinh nghia

d’(2)(AB,.C,D)=-2(0,pc .15 )~ 2(Lp 05¢ )
e Cho oeC™, cac vat AA,BB,C,C,eD, va cic cau xa
feD(AA),geD(B,B),heD(C,C,). Tadinh nghia

d*(2)(f,9,h)=-2(0u5c. T ®(g®N))+2((f ®Q)®h),0, 5)-
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e Cho zeC', cicvat A/A,A,B,B,B,CC,C,eD,vaciccauxa f,f,g,0,,hh

trong D nhu sau:
As B

C,
h 1 9 W hy I
C

A B 1

f N g N h T

|

A B C
Ta dinh nghia

d*(2)((f.£,).(9.9,).(hh) =-2(0,6¢. f ®(g®h), f, ®(g, ®N,)))
+2((f®g)®ho, 4. f,®(g,®N))
-2((f®g)®h,(f,®g,)®h )0, 4 .-
Dinh i 4.4,
Cho @ e CP9. Khi do ta co
d'd'(2)+d*d°(2)+d°d*(2)=0, véi p+q=2,3

hay ndi cach khac, ta co biéu do sau giao hoan

» d"
d”

otz
Chitng minh. Ta can chimg minh dinh Ii nay dung cho tat ca cac cip gia tri cua (2,0),
(1,1), (3,0), (2,1), (1, 2) cua (p, q). O day, ta trinh bay chirng minh cho trudng hop (p =1, q
= 2), vi¢c chiing minh cho cac truong hop khéac dugc thuc hi¢n tuong tu. Ta s€ ching minh
biéu dd sau giao hoéan:
(r!.:i

!'.’
’ [ \
) I

oz d o2 ¢ 32

d* 4 ]

(-f:i. 1

Xét zeC*?. Voi cac vat AA,A,B,B,B,,C,C,C,eD, va cac cidu xa
f, f,,9,0,,h,h trong D nhu sau:

Ay By

Cy

fi ‘ & T I r
A B Cy
|

1]

A B L4
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Ta ching minh

d'd*(2)((f.).(9.9,).(h.h))+d%d° (2)((f. £.).(9.9,).(h.h))
+d°d? (2)((f. 1,).(9.9,).(h.hy)) =0

béng cach thuc hién cac tinh toan sau:
e Buoc 1.

d'd*(2)((f.1,).(9.9,).(h.h))

—(f f)®d(2)(g.9,).(h.h)-d* (@)((f f,)®(9.9,).(h.h))

+d* (2)((f.1,).(9.9,)®(h, h))-d* (@)((f.f).(g.9)@(h, h))
=—2([(f.£)®(g.,).(hh)])+2((f. £)®[(g.0,)®(hh)])

- 2((f®g)®h,(f,®9,)®h )+o(f®(g®h), f,®(g,®h,))

e Buoc 2.

d*d°(2)((f, f,).(9,9,).(h,h))

=-d°(2)(0ppc. f ®(g®N), 1, ®(9,®N))+d°(2)((F ®9)®h0, 5. F ®(g,®N))
-d°(2)((f®g)®h,(f,®g,)®h),0, s ,
=-o2(f®(g®h),f,®(9,®h))-2(uec. T ®(g®h)o f,®(g, ®N,))

+2(0pc, F ®(g®N)o £, ®(g,®N))+((f ®9)®hoo(0, 4, @ (0, ®N)))
~o((f®g)®N o, 5 )o(,®(g,®h))-((f®g)®hos(f,®g,)®N ), 0,4,
+2(f®g)®heo(f,®0,)®N,0, . +o((f®g)®h,(f,®g,)®h)

e Budc 3.
d°d* (2)((f. 1).(9.6,).(h.y))
=(f®g)®hod®(2)(f,0,,h)-d*(2)(ff,, g9, hh)+d?(2)(f, g,h)o f,®(g,®h)
=(1®g)®ho[-o(0y5c.) L ®(0,®0)+2((f,®0)®N,0, 4 )]
~[-2(0psc, T, ® (g0, ®hh))+o( ff, ® (gg,,hh, ), 0, 5 ¢, )]
+ _g(wA,B,C’ f®(g® h)) +®((f ®9)®h,0, 5 )]o f,®(g,®h)
Cong cac vé du va cac vé cudi trong cac budce 1, 2, 3 ta thu duoc didu cn chimg minh.
5.  Bién dang ciia pham trit monoid va tién phu’c Yetter
Trong muc nay, chung to1 ngh1en ctru cac bién dang bac 1 cua pham tru monoid,
chung t6i chimg minh rang cac bién dang nay tuong mg voi nhom ddi dong diéu bac 3 ctia
day da phtrc Yetter ma chung t61 da xay dung trong muc 4.
Dinh nghia 5.1.
Cho (D,®,0, p,4) 1a mdt pham tri monoid k-tuyén tinh. Khi d6 bién dang cia D la

pham tri monoid k-tuyén tinh (5, ®, 0, p, ,1) dugc xéc dinh nhu sau:

(1) Cac vat cuia D cling chinh 1a cac vat cia D, tip cac cdu xa
D(A B)=D(A B)®,kI[t]] = D[[t]].

(2) Phép hop ndi cac chu xa: fog = > o kn (F,9)t", trong d6 4, (f.g)="fog.

(3) Phép tenxo: f®g=3 o, (f,g)t",trongdd o,(f,g)=f®g.
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(4) Toan tir két hop: w =3
Dinh nghia 5.2.
Cho (D,®,, p,4) la mot pham tri monoid k-tuyén tinh. Khi d6 bién dang bdc 1

n A —
so@pt", trong d6 oy = 0.

ctia D 1a pham trit monoid k-tuyén tinh (5, ®, 0, ol /1) duoc xac dinh nhu sau:
(1) Cac vat cia D cling chinh 1a cac vat cia D, tip cac cdu xa
D(X,Y)=D(X,Y)®, k[e]=D(X,Y)+D(X,Y)e,trongdo &* =0.
(2) Phép hop ndi cac ciu xa: fog =y0(f,g)+,ul(f,g)8,trongd(’) U (f.9)="foq.
(3) Phép tenxo: f®g =0,(f,g)+0,(f,g)e,trongdo o,(f,g)=f®g.
(4) Toan tit két hop: o = o, +m,e, trong d6 v, = 0.

Gia su 5,~=y+,ug, @,g:a+08 ,a~)=a)+a)8 lémétbiéndangcﬁaphamtru
H 1 1 il

monoid (D, u,(®,5),0,p,2). Truée tién ta c6 4, € C*? (D),0, € C**(D), 0, € C*°(D).
Duya vao tinh chét ciia mot pham trii monoid ta thiét lap cac phuong trinh biéu dat cac mbi
lién hé gitta 1,0, VA o,, qua d6 ta chimg to (4,0, ) 1a mot doi chu trinh, diéu nay thé

hién qua bi¢u do sau
0

dy ]
dy

Ch2 3 py - > 0

do
dz
CT!,U S wi

0
Ta bat dau qua cac bude sau:
(1) Tinh két hop cta phép hop ndi cau xa
(agb)gc = ag(bgc)
v6i a, b, ¢ 1a cac cdu xa c6 thé hop ndi trong D. Do d6 ta co
w(a,b)c+p (ab,c) = (a,bc)+au (b,c)
hay noi cach khéc
d° (x4 (a,b,c)=0)
(2) Tinh giao hoan giita phép hop ndi va phép tenxo trong pham trtit monoid D
a@hb

A® B e UBV

l b®g
ab ® fg
X®Y

nghia la
(a® f)o(b®g)=(acb)®(fog):A®RB—> X®Y.
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Do d6 trong pham tru D ta c6

(agb)C;)(fgg)z(a@Df);(bC;)g)-

Khai trién ddng thirc nay ta c6

1 (a,b)® fg+o,(ab, fg)+ab® x4, (f,9)

=0, (a,g)b®g+uy, (a® f,.b®g)+a® fo,(b,g)
do d6 dan dén dang thirc

d°(c,)(b®g,a® f)+d' (1, )(b®g,a® f)=0-

(3) Tinh ty nhién ciia phép chuyén doi 0. V&i mbi
oasc (A®B)®C > A®(B®C)

va véi mdi chu xa (A®B)®C— ¥, X ©(Y ®2), ta c6 biéu db giao hoan

. T o Wape
(A48 B) ® C ABE®C)

la@ fl@ k a :-\: (f :-‘: k)

XNz . X@(Y@I
Wxyz

nghia la
onsc | a®(f@K) | =] (a®F )&k |z -
Khai trién dang thic nay ta co
d°(0,)(a. f,k)+d* (o, )(a, f.k)+d% (1) (a. f k) = 0.
(4) Pang thuc biéu thi biéu d6 ngil gidc giao hoan trong pham tru D 4
[ @05, ®Le [0n00c %[ La®0ac e | = Ononce @ncor
Khai trién va rat gon dang thirc nay ta thu duoc
d®(14)(AB,C,E)+d?(0,)(AB,C,E)+d*(s,)(AB,C,E)=0.
Ta c6 thé tom tat cac két qua tinh toan trén day thanh dinh Ii vé su twong quan giira

bién dang bac 1 ctia pham tri monoid D va cac ddi day chuyén bac 3 trong tién phirc
Yetter nhu sau

Pinh 1 5.3
Voi moi doi day chuyén (1h.0,,0,) € (Cl,2 ©CcH @ Ca,o) thi
(5,;, = u U,lg,(&;,g -0 +glg),a~) = +0)1) la mot bién dang bédc 1 cia pham trii monoid

(5,;,(®,0),w,p,}b) néu va chi néu (u,,0,,0,) la mét doi chu trinh trong tira phirc
Yetter, nghia la

do(ﬂl)zo

d*(z4)+d°(0,)=0

d®(p)+d*(0,)+d°(a)=0

d*(u,)+d*(o,)+d"* (@) =0.
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% Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

< L& cam on: Nghién ciru dwoc tai tro béi Trirong Pai hoc Cong nghé Thong tin —
PHQG-HCM trong khuén khé Hé tai ma sé D1-2018-13.
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ABSTRACT

We introduce the topic of algebraic deformation theory developed by Murray Gerstenhaber
in 1960’s to the Vietnamese audiences in this paper. Currently, this topic is studied very extensively
in the field of algebraic geometry. On the other hand, we applied this theory to study the first order
deformations of linear monoidal categories and found a new result in completing components in
low degrees (degree 1, 2 and 3) of the differential map in the Yetter multi pre-complex. Shrestha
(2010) introduced a formula for components in low degrees (degree 1, 2 and 3) of the differential
map in the Yetter multi pre-complex. His formula was not fully completed. In this paper, we offer a
completed formula for these components of low degrees with nice explanations.
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1136


http://krex.k-state.edu/dspace/handle/2097/6393

