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ABSTRACT

The cohomology of the Steenrod algebra is one of the most important
objects in calculating the stable homotopy group of spheres through the
Adams range. Algebraic homomorphism is considered an algebraic form
of the geometric homomorphism on the Adams range. It has the ability
to detect many non-trivial elements in the subject matter of algebraic
Steenrod. Some authors studied this matter on field of characteristic 2,
however it has not been studied much on field of characteristic odd
prime p. This article is aimed to build the Singer transfer rank 3 on field
of characteristic odd prime p and some examples on field of
characteristic 3.

TOM TAT

Poéi dong diéu cia dai sé Steenrod la mgt trong nhitng doz tuwong quan
trong trong viéc tinh nhom dong luan on dinh ciia mat cau théng qua
day phé Adams. Pong cau chuyén dai s6 Tr, dwoc xem nhw dang dai so

ciia dong cdu chuyén hinh hoc trén trang E; cia diy phé Adams. N6 ¢é
kha ndng phdt hién dwoe nhiéu phan tir khéng tam thiong trong doi
dong diéu ciia dai s6 Steenrod. Mét sé tac gia dd nghién ciru vé van dé
nay trén truong co ddac 56 2, tuy nhién trén truong ddc 50 nguyen 16 p le
van chwa dirge nghién ciru nhiéu. Bai bdo nay xdy dung anh dong cdu
chuyén Singer hang 3 trén truong co6 ddc so p lé va mot $6 vi du trén
truong co ddic so p=3.

Trich dan: Pham Bich Nhu, 2018. Xay dyng anh cua ddng cau chuyén Singer hang 3. Tap chi Khoa hoc
Truong Dai hoc Can Tho. 54(9A): 66-71.

1 GIOI THIEU

Vi y tudng nghién ciru doi dong dicu cua dai

truong c6 ddc sO bang 2, véi sy kién Ty, dugc

ching minh 1a cic dang ciu voi s<3 va
Tr =@, Tr, la mot dong cau dai sO (Singer,

s& Steenrod bang cong cu ly thuyét bat bién
modular, nam 1989, Singer da xay dung mot dong
c4u thuan tiy dai sd, goi 1a dong céu chuyén dai so
(hay con goi l1a dong céu chuyén Singer) Tr;. Dong

céu chuyén dai s cua Singer 7 7, con dugc xem
nhu dang dai sb ctia ddng cdu chuyén hinh hoc trén
trang £, cua diy pho Adams. Ngay lap tirc no thu
hut dugc sy chu y ciia cac nha toan hoc. Trén
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1989) cung v6i nhimg tinh toan vé anh cua dong
céu chuyén dai sb ¢ sb chidu thip (Bruner ef al.,

2005; Hung, 2005; Ha, 2007; Quynh, 2007; Nam,
2008; Hung and Quynh, 2009; Chon and Ha, 2012;
Chon and Ha, 2014) ching to rang ddng cau
chuyén dai sé c6 kha ning phat hién dwoc nhiéu
phan tir khong tam thuong trong dbi dong diéu cua
dai sd Steenrod, do d6 n6 duoc ky vong la mot
cong cu hiru hiéu dé nghién ciru d6i dong didu cua
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dgi sb Steenroq. O Viét Nam, viéc nghién ctru vé
dong cau chuyén Singer va cac ung dung cta no
cling dugc nhi€u nha toan hoc quan tdm nhu
Hung, 2005; Ha, 2007, Swum,ﬂ 2010; Chon and Ha,
2012, 2014. T do, co thé khang dinh nhitng nhém
nghién clru ctia Viét Nam d3 c6 dong gop quan
trong cho hudng nghién ctru nay. Ho da hoan thanh
viéc md ta anh cua dong cdu chuyén dai sé 77, ,
v6i s=4, va chi ra mot s dic tinh quan trong cua
Tr, . Dién hinh cho céc dong gép nay 1a viéc

ching minh 77, s>5 khong la dang céu tai vo

han bac (Hung, 2005). Tuy nhién, nhimng Kkét qua
trén chi tap trung chu yéu vao nghién clu dong cau
chuyén dai sb trén truong co dac s6 2. Cho den
hién tai cac dong gop vé dong ciu chuyen dai s6
trén truong dic sd p, voi p 18, 1a hét sirc han ché
(Crossley, 1999). Do do, viéc xac dinh anh cua
ddng cdu chuyén dai s6 van con 1a mot van dé can
duoc quan tam nghién ctru, dac biét 1a trén truong
b dic sb p, véip 1é.

2 KIEN THUC CO BAN

2.1 Phirc diy chuyén

binh nghia 1: Cho R la mét vanh. Phuc day
chuyeén (M,d) 1a mét ho cac R-md dun (M;,d; )

=My dn=1 My i My ]

thoa d,_d =0

,tuc1a Imd,,cKerd,,_| .
Pinh nghia 2: Cho phirc diy chuyén M, d)

n—1 M n M dn+l

n—-1 n n+l

va phirc day chuyén (N,d")

d, d' d'.
. n N n N n+

n n+l

.. .(_Nn_

Khi d6, phirc (v,q7dugc goi la phirc con cua

N,cM,
d d\N

(N )N,

phtic (a1 ,4) néu

Pinh nghia 3: Cho phuc day chuyén (M, d)

Khi d6, néuz, beM, théa zeKerd ,,belmd,
thi zdwoc goi la n-chu trinh va b duoc goi la n-

bién. Ngodi ra, #,(M.d) :Kerdn%m 4, duge goi la

nhoém dong didu thir n va H,(M,d) = ®H, (M,d)
dugc goi la dong diéu cua phirc (M ,d) -
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Pinh nghia 4: Cho hai phic ddy chuyén
(M,d) va (M'd'). Mot dong cau day chuyén
F{(M.,d)>(M"d") 1a mdt ho cac ddng ciu md dun
fn:M ,— M ', sao cho biéu d6 sau giao hoan

Mn—l dn—l Mn dn M,H_l dn+1
| | \:
M n—1 d' M n d' M n+l d'

n-1 n n+l

Pinh nghia 5: Cho

0——(M, d)—L AN, d)—E (P, d ") —0

1a mot day khop ngan cua phuc day chuyén. Tai

moi sO nguyén n ton tai mdt anh xa
8.:H  (P)>H, (M) thoa

—— H, (M) — A,y L (N)

_H (g)—>H (P)—a——>H (M) ——> -

trong do, H  (f):H,(M)—>H, (N) duoc xac dinh

H, (HAzD=lf, (2)], VzeM ,
trong M, ).

(z 1a n-chu trinh

Dong ciu 0, duoc goi la dong cAu ndi.

Viéc xac dinh anh ctia dong cau noi dugc xac
dinh theo so d6 sau:

| V l

0—— My el Y1 ENpy1 25 21 €Ppyy — 0

dgl dn d’.fl

0——x M, In y €N, z €P, 0
dl. lJv dp—1 d ]JV
S i In—1
00— LCI‘[,,~[ ./V,,,l P,,_l 0
d, 21 dn—2 ‘“.’—‘.l
0 > My o =2 > Np—2 =2 > P2 >0

| v l

dx:H ,, (P)—>H 1 (M) dugc xac dinh ox([z])Hx],
trong d6 z 1a n-chu trinh trong F; va X 1a (n-1)-
chu trinh trong M,,_; .

2.2 Gidi thire Bar

Cho A4 1a mot dai s6 va M 1a mot A-md dun
phai, khi d6 4®M 1a mét A-md dun véi tac dong
theo quy tic a(a'®m)=aa'®m Dit Bx(4,M) la
mot phirc cia A-md dun véi bac n 1a

IRI®---RIRM .

Vi phan duoc cho bai
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Oa [al ‘ . .‘a”j| m):(_l)eo aa, [a2|- . '|an] m
n-1

+§1 (—1)% a[al\..{aiam‘...‘an}n

_(_1)@,1,1 a [al‘. . .‘an—1:| am

Bi(A, M)—>M 1a mdt ddy thirc tw do ciia M va
duoc goi la giai thirc Bar.

2.3 Dong cAu chuyén dai s6

Cho F, 1a mot truong c6 déac s6 nguyén td p 1é,
Vs lamét F - khong gian véc to's chiéu va BV la
khong gian phén loai cia nhom cong cua khong
gian V. Dbi dong diéu modulo p cua BV, ky hiéu
H (BVg)=F ,[y]®E (x) , trong d6 F ,[y] la dai s
da thic sinh boi y va g(y) 1a dai s6 ngoai sinh
bdi X voi x, y théa deg(y)=2,deg(x)=1 va

ﬂ(x):y . Khi @6,

* n
H (BV)) =Fp[yl,y2,...,yn]®E(x1,x2,...,xn)
Jtrong do, deg(x;)=l,deg(y;)=2 va B(x;)=y; va
khi ¥,=Z/p thi cdc phan tir clia H (BZ/p)" b

el 1 €2 D

En 1 . <
dang x" y'x57y5 Lxt Yt i 8]':0 hodc 1

va i vei j=1,---,n
Pong cau chuyén dai so

g, Tor  (F,.F )>Tor,' (F,. P)=(F,® P,), -

Podng cau nay duoc xiy dung boi Singer va no

duge xem nhu 1a dang dai s6 ctua ddng cau chuyén
hinh hoc ~, (B Vo), s (5 y. Trong phan nay,

mot anh xa gitra cac ddy phd May dugc xay dung

s 7
EyE, B)E, . (B).

Anh xa nay s& hoi tu vé dong cdu chuyén dai sd
@, . Hon nita, %y c6 bac dong diéu p+g=s
tring v6i 4nh xa cam sinh cta dong cdu chuyén
trong mo dun phan bac két hop tuong ing.

Tac dong cua cac phan tir trong dai s6 Steenrod
A dugc xac dinh bdi cac quan hé sau:

P'(xy)= R PE(x)P (),

B (xy)= Byt (- x (),
P'(x)=0,Vi>0,
P"(xyf)=ka(y»’),
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pP* (v )=p0)P" (v,
By~ =1,
Pr )= —kl)xy(p—l)k—lz(_l)k xp(PDEL

k, i (i “)k+i
P (y’)=(,§ ye

3 KET QUA CHINH
3.1 Xay dung dong cAu chuyén Singer hang 1

Cho day khép ngén

0> P — P — —>Z_1]F -0, trong do,

P =H (BZ/P)—SPW {X y }56101} >0

o -1 e J
P :Span]Fp {xy ,x"y }se{o,l},jZOa

-1
Xy

. - yh
va .

xgyj — 0

Diy khop trén cam sinh ddy khép ngén trén day
thire Bar

—

0 By (A)——> By (P1)—Z—> By (Z_IFP )—>0.

Diy khop nay sinh ra dong céu ndi
6, :Tor (F,,F,)) - Tor, (IFP,H*(BZ /' p)).
Khi n=1 ta c6 dong cdu chuyén Singer hang 1

T < Tox (F,. ) —Tox (F, . H (BZ/ p) =F, ®, H (BZ/ p)
Xay dyng biéu dién cua §

Liy u=X[6] 16,1 '1eB, (X 'F,) sao cho
d(u) =0 tucla

k-1 2 .
z(_Zl(—l) [O1-10;0; 1110, 12771

= (=DA[0 10, 110, (2 7'1))

k-1
=X(% (=D 16, ]+-16,6;1]++16,1X7'1) = 0.
1=
Khi d6, nghich anh ctia # qua 7 la
v=2[6]16Ixy”"

Ta co
o= =

(Z( D 16]+6,0..-+16, v

—2 ~D)*7[6]---16,,16,(xv ™))
==Y (-1)""[6]-16,.,16,(xv"") € B,_,(H(BZ/ p)).
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Do do,

IR S o ey S s T Ty e )

voi Ay =deg 0 +---+degb,_, .

Khik=1taco ¢ :[0]Z 1 -0y ).

V( du: ’Trong gai s6 Steenrod A; ta xac dinh
anh dong cau chuyén hang 1 trén day thirc Bar
o(p) = -Blw ™) =1,
p((P'D=—P' (v ™)=—xP' (y =2y,
P((P°D=—P (v )=—(-1)’ ",

2.3"-1 23"-1

o’ =P ()= 0 =
Nhu vy, F,®, H (BZ/3) €0 c0 s¢ gém cac

, 231 5 . .
da thirc {—l,xy }nZO va Tor, (F;,Fy) co co sO

gdm céac phan tir c6 dang { B, pf} va @, 1a anh
n>0
clia dong cdu ciia Ty; trén giai thirc Bar.
3.2 Xaydung d(“)ng cAu chuyén Singer hang 2

Cho day khép ngén

0—->P —1>P2 L)Z_lﬁ—m,

trong do

* 2
P,=P ®P =H (BL/p)

_ & & 12
= SP“”FI, (X1 Y1 X,y }51,526{0,1};1'1,1'220’

=P®P
= Span]F {x1y1

1.6 i

XV, X J’1 x5 YZ }.sl £€{0,1}1;.i, 20

-1_¢&

. xyxy
xlylx2y2

= x2 y2
— 0

Dy khép trén cam sinh day khop ngan trén day
thirc Bar

0 B, (P)——B (P)—Z>B,(X"P)—>0.

Dy khép nay sinh ra dong cau ndi
8, :Tor (F,,x'P)— Tor, (F,,P).

Ta lay tich hai dong cau ndi &, va §, taduge
ddng ciu ndi

8,8, : Ton (F,, X F,) — Tor,_;(F,, Py).
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Khi n=2 ta c6 dong ciu chuyén Singer hang 2
Ty : Tty (B, ) —Texy, (F H B )= E, ®H(BZ/p)

Xay dung biéu dién cua J,

Lay u=X[6] 16,15 "% y2 B (S (H" (BZ/ p)*))
sao cho d(u) =0 ticla

1.6
X yz

el
z(zl<—1)z[0l| 100,11-10,15

S (~DHI[616, 16 (x5 %)) = 0.

Khi do, nghich anh cua u quarla

—1 i
v=2[6]6; Ixy x5° 3.

Ta co
( (1) 16,0,,1-+-16, ]xlyllxgzyz
oM =Y Z
—Z( D (616,10, (x,p, %52 y3))
(Z( D*[6,]--16,6.,,]--16, 15,3, ' x5 y7

=2
_Z( 1))k o160, 1%y, 0 (x5 yz )
_Z (_l)h HI|“'|0k—l]9k(xly1 )Hk(x2~y22)

‘6); ‘>0

==Y ()

16,116,160, (x, v )0, (x5 %)

AR
€ B, (H (BZ/ p)*).
Do do,
5,6,: 2, [0 10,1%, 1
= _Z (=D*[0,]-- 10, 10, (x,5")
— - Z (_1)’%1(_1)@4
‘0,:,‘>0
[61‘ ‘kaz]gt;fl(xlylil)gxyjfl(ak(xzyzil))

Khi k=2 tacd

0, 66,15 1 T (=16, (xr,37 )6, (6, (x5 ).

i
Vi du: Trong dai s6 Steenrod A, taxac dinh
anh dong cdu chuyén hang 2 trén diy thirc Bar

o, (P 1 P’ = (=)' (P ey P (P (0,1
P’ (e P (P (e, )
=(-1)' )1 () +en HPH (1) (x233))

5 a7
=X VX Yy XV XY
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3.3 Xay dung dong cAu chuyén Singer hang 3
Cho day khép ngén
0B ELENNELAN )
trong do,
P =P ®P =H (BZ/p)’
& i &

_ & i 3 &
= SPa”Fp DX vy x5y, }gl 60,6340, 1}5i),iy 30

?)3 =Pl®;:1'

b .63

—1_& & b & L 8y L 3 L
:Spa”]F,, oy X% Y0 Vs X VX VX Vs }s,.e{o,l};i,.zo’
véi j=1,2,3.
1. & Iy & I &y Iy &y I
. Xty xys e Pyl yy
va 7: .

& i &2 &3 i
NN VXY = 0

Diy khop trén cam sinh ddy khép ngén trén day
thirc Bar

0— B,(P) B, (P3) B, (7' P)—0.
Day khép nay sinh ra dong cau ndi
8y : Tor (F,, X7 Py) - Tor,_(F,, By).
Ta lay tich ba ddng cu ndi 8,,6,va 5, taduge
ddng cAu ndi
83,5, Tor, (F,, £ F,) - Tor,_, (F,, Py).
Khi n=3 ta c6 déng ciu chuyén Singer hang 3
TryToty ;3 (F,.F, ) Torg , (F,,.H (BZ/p)’)
=F,®,H (BZ/p)’.
Ta xay dung biéu dién ctia § 5 -
Lay
u =[G 55 05003 B (X (H (BL/pY))
sao cho o(u)=0 tuc la

k-1

X[ S0 10110014013 s 000
> DA6]16,,16, (x5 5 x5 1)) =0
Khi d6, nghich anh ctia ¥ qua 7 1la

v =S[00 Py x5 yEay5.

Ta co
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k=1

53 = Z(z(—1);"’[91|~-~|9[(9M|~-~|9k]xly;lx§3y;x;‘y;
1

=2 (DHO]16, 16, (x, x5 yi XD ¥ )
k-1

= Z(Z(—1);"’[91|--~|9[9M|--~|9k]xly;lx;3y;x;‘y£‘
=1

_Z (_])lH (616, ]xlyflgk (Xzszyéz)cz[]y;3 ))
=2 DG 16,,16, (x DO (x5 yixg vy
‘9[‘>0
= —‘Z‘: DG 116,,16, (xy )0, (532 3 x5 )
0, >0

€ B, ,(H (BZ/ p)*).
Do d6,

5,6,8,:.16/16,1>. 1

= *Z (-1 (6116, 16, (xsy;l)
H-Z(—l)‘“ﬁ D266, ]
XHLI(XZJ/EI)@ZI (9/( (x3y;] )

RO NI WCIED WIS
pi>o |62 [0
x[0)]10,5] ‘9/;2 (xly;] )9/:72 (‘9/;71 (xzygl )‘9;71 (0, (x; y;] )
Khi k=3 ta c6
0316160, 1> X2 ¥ (- X (D) x

" " -0

oo 4

X6y (5,316 (65 (xy, )65 (B (35 ).
Vi du: Trong dai s6 Steenrod A, taxac dinh anh
ddng cu chuyén hang 3 trén day thirc Bar

(P | P'| PD=P (03 )P (P (5,0, )P (P (x37"))
+P (6,35 )P (P (x5 )+ P (0,0, )P (P (x5 1)
+P (6,0, )P (P (x5 W+ P (37 )P (P (0,0, )P (P (3 1)
+P2 (2,55 )P (P (x,35) + P (0,0, )P (P (x5 1))
+P (5,5 )P (P (x351)

=XV, 2RV, XA X,
RN U e S EE SR AR LA

H200] X030 + 200 61, )] 65,
IR A S S S i S e S
=XNIANY, 20V, XN X
VS XV X0 GV 20T 61X,

O] 00 XA

4. KET LUAN

Duya trén cac két qua nghién ciru cua cac nha
toan hoc trong va ngoai nudc vé dong cu chuyén
dai s6 trén truong co dic sb 2, ddc biét 1a hai bai
b4o cua hai tac gia Chon va Ha, anh ddng ciu
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chuyén Singer hang 3 di dwoc xdy dung trén

truong c6 dic sb nguyén t6 1& da dwoc xdy dung.

Tuy nhién, cac két qua nghién cru chua chung
minh dugce sy 6n dinh ciia dong cau chuyén Singer
trén cac dac so nguyén to 1€ khac nhau va day ciing

la huéng nghién clru trong thoi gian toi.
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