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1. GIOT THIEU

Goi R(Z/2)% 12 khéng gian phin loai cda 2 nhém Aben so cip (Z/2)" cing véi mét diém g&
roi H = H*(B(Z/2); F;) dwoc xem nhw 1 mét modun trén dai s8 Steenrod mod - 2A. Ky hiét
H®" 13 d5i ddng deéu thu gon cda B(Z/2)%, khi dé6 H®" = Fyftg, ty,...,ta—1] v&i Sq*(t) = ti_.

Trong [1], Campbell vi Selick dira ra mét phén tich rdt tw nhién cda H®" thanh mét tong
trye ti€p cda (2" — 1) A - médun, goi 13 cac hang ti trong lwomg, M, (5), véi j € Z/(2" - 1). C#t
hang t& niy rit d&¢ dang lim viéc vi ching ¢6 cdc co s& gdm nhimg dom thirc trong mét dai sé
hiru han sinh nio dé. Djc biét M,(0) 12 mdt A - dai s3 ma cé thé dwoc mé td nhr 13 cic bd)
bién cda H®" duéi mot tic dong cda nhém Z/(2” — 1): Phin tich nay cho H®" ciu tric cda mdl
M,,(0) - dai 58 phén bic cé bd sung.

Két qui chinh cda bii bio ndy 13 dwa ra mdt tip sinh t8i thidu cda dai s8 M, (0).

2. HANG TU CAMPBELL - SELICH M, (0)

Trong Fz~ chon mét phin tir w sao cho w sinh ra nhém cyclic gdm cic phin tir kha ddo trom
Fan vi {w, ¢(w),...,¢" }{w)} tao thinh mét co s& cua Fon trén F ([2]), trong dé ¢(a) = a? ]
tw ding cdu Frobenius. Goi P(z) = ap + a1z + -~ dp- 12"~ ! + 2" 13 da thic t3i thidu cda W

Goi

0 0 0 ag
1 0 0 a
T=10 1 0 a2
0 0 ... 1 ap-y
13 n X n ma trin trén F; biéu dién phép nhin véi w theo co s& {1,w,...,w" '}. Xem T nhw la md
phép bi€n d6i tuyén tinh trén khong gian vécto Fan < tg,...,tn-1 >. Chc gid tri riéng cha T la o
n—1 - e - -, . -
w?,...,w?"" xdc dingh trén Fo». Mt co s& gdm cdc vécto riéng khac khéng cda T, {zo, ..., Zn—1

6 thé dwoc chon véi T'(z) = w?* Ty Vi 7 = $(zx-,1) (& diy ¢ b tac ddng tim thwdng lén cd
t). Goi B lid ma trdn trong GL,(F;«) bifu dién cic z theo chc t, B : Fyn{to,... t,_;) —
F3n(20,...,Tn-1), va chi ¥ rding BT B~ I ma trin chéo diag (w,w?, .. .,wz"q] trong G Ly (Fan
Mé réng B mét cAch nhin tinh dén dai s3 da thirc thl ¢é

BZanItQ, ---;tn-ﬁl] = Fgﬂixn,...,ﬂln_ll.

Téc gid mudn cdm on thidy hudéng dan la gido sw Huynh Mii da tan tinh gidp d& trong vii
hodn thanh bai bio ndy
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Cho Fafto,...,tn—1] cdu tric A - dai s§ théng thudmg sq'{t;}) = t? vi m& rong dén

anfto, ..., tn—1| sao cho tic dong cda A 1 Fyn - tuyén tinh. Tic déng A - mddun trén céc
dwoc cho bdi Sq'(z,) = z?_, trong d6 chi s8 duéi ldy theo modulo n. Ap dung cong thie
artan, Fi[zg, ..., Zn_1]|1a mdt A-mddun con cda Fz-[tg, ..., t, ;|. Trong [1], Campbell vi Selick

i chirng minh réng

Faolzo, ..., Zn-1] = Fanlto,. .. ta-1] (ddng ciu A-médun).

Dit M,, = Fylz,,...,2,_] va dinh nghia céc trong lwong w(m) trong Z/(2™ — 1) d8i véi céc
n thire m trong M, bdi w(1) = 0, w(zx) = 2%, v w(yz) = w(y) + w(z). Goi Mp(7) 13 khong
an con cda M, nhin cic don thirc ¢ trong lrong 7 1dm co sé. Vi Sq' bdo toan trong lrong
in c¢6 mot phan tich.

M, = @ Mﬂ(ﬂ
jez/(zn-1)

ar 1a cdc A - médun. Phan tich niy cho mét cdu tric M, (0) - dai s8 phin bac c6 bé sung trén
.. Ding ciu M, = H®" 12 m6t ding cfu A-mddun chir khérg phai 13 ding ciu vanh. N6 cim
nh mdt ding ciu A-médun (khéng phii vanh) M, (0) = H*(B(Z/2)%) 3, trong dé:

Vi the

2"-2
M,(0) = foFato, ... ta—y], (d3ng cdu A-médun), fo= Y T
=0
Tuy nhién khi han ch& d&n cdc bat bié€n Dickson, 4nh xa nay 13 nhan tinh {[5], 3.9). Do dé
I, (0) chira mdt dai s8 con da thic nha H*(B(Z/2)%)" chira dai $6 Dickson.
3. KET QUA CHINH

M3&i don thirc trong M,,(0) 6 dang z = - T ...:::::“l‘, v

ap + 201 + -+ 2" oy = Omod(2" - 1).

Dit

oo
LR = I o= |
[ I
o o

[

0 0
1 0 0

o P
L=

c6 the dong cda M lén z 1a MzJ°z' ...z, = 20z} ... 2.5  z2% .. Don thirc ¢6 bic nhé

(4t trong M,,(0) = M,(0)/Fs.1 A 2oz ... 70—, ([4], 2.8).
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Dinh 1y 8.1. Dai s8 M, (0) cé mdt tap sinh t3i thicu Id

n=1
2"-1- ) 2'aq n-1
X={Mkz, = e alT0<kgn-1, ) P la < o)
=1

Chéng minh: Ching minh bing quy nap theo bic cda cic don thirc Xét don
thire bt ky z € M,(0). Gild sk z chira r + 1 nhin tid phin biét z,(0 < r < n-1). Khi
dé trong tip {M*z|0 < k < n — 1} ¢6 r + 1 phin t& chira nhin ti 'zo. Tbn tai k sao cho

M*z = zﬁ'“z::' ..‘zi",l <4 <13 < -+ <1, £ n—1, 1A mbt trong cdc phan tik d6 cé
r -
ao+ ), 20y, = (2" — 1)£ 1A nhd nhit.
i=1

r r
Zzij“laij szn—l_lﬁz‘qﬁ-—lai’ Szh-—l “2:'1—1.

r
n ¥
“ = : 2"-1-2, M, a a,, (2"-1}(t-1)
Néu Z’.‘?""la.’j <2nt— 9t thi Mz =z, Ll LIRS A ) , Va
i=1

2"-1-3 2Yay,
-k =1 ay - ag, - 281y (f=1
z=M"""z, ’ z; "tz (MP kgl e,

Don thirc thi nhét thudc X, don théc thit hai thude (X). Vi thé z € (X).

r

Néu D 201a;, > 271 - 20l ¢hl MFYz=aghizlr, a2t e
j=1
io -t fr—i n—i (2" ~ 1)£ — ag n—i
o, + 279 i, + oo+ T Ny, +2 lag = 20 + 2 Yap =
2" — 1)(¢
B Gt | G ) BN

2n
Digu ndy kéo theo ap > (2** — 1)¢, vA v £ > 1, ta cé ap 2 2°~! — 1. Bing c4ch chon a:} sad

r 3 -
chol<af <o, 1<j<r, vk ¥ 2 ta =21 - 241 ta cé;

=1
[ ] L ()
vy o o a an={2'1 =1 oy, =@ g, =
MEz = :rg J‘..":‘-:1 z{r"’zn" { ]:r,‘.:l 1 ...:.‘I:‘-: 'rova

[} r ) I I
- ey oy -k _ap—(2'1—1) @i —a; @ —-a
T = M""*z2 e e T M gt ( ]'3:,-“ T T oy

Dom thicc thir nhat thude X, dom thirc thi hai thudc (X) bédi quy nap. Vi thé z € (X).

n—-1
Vi2"—1- 3 2%a;+2a;+ - +2" la,. = 2" —1, tap X 1A t3i thiu. Dinh iy dwoc chirng
i=1
minh.
Cho Z/n = (®) thc déng lén Z/(2" — 1) béi ®(s) = 2i. Goi J; 1a quy dao chie 5, va I 12 ti
hop chira mét phin ti tir moi quy dao, va I* = I — {0}. Goi 2; 12 38 mi k dwong nhd nhit sa(
cho 2*i = i(mod (2" — 1)). Khi d6 z; 12 bidn 53 cda j;, va 12 mbt wéc cda n.
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Goi F(M,(0);t) 1 chudi Poincaré cda M, (0). Ta 6 dinh ly sau.

nh 1y 8.2.

z‘ —
A !

&23,-:} )] nfz

= A2 -
F(Mﬂ{ﬂ):t] on 1 df(ﬁzﬂ-—li -EZ: “t . L;.;) {t -

or diw! jead
ng dé @ la mot cidn thir (2" — 1) nguyén thly cda dom vi trong C.

Dic biét, néu 2" — 1 12 mot s0 nguyén o, ta cé.

. "=3-n . . i
' ) (2:1 B 2“2 Qe El (2 hkz—n)ti —2=n-k _ (211 _ 2}
{M“(G};”Z_zﬂ—l[{t—l)"+ LR B Lo Be ]

([4]; 5.1). Dic bigt, khi 2" — 1 12 mdt

Chéeng minh: Cﬁng’ thirc dau tién kéo theo tir
= n, véi moi 1+ € I*, dieu nay kéo theo

nguyén 6, n ciing 14 mot 88 nguyén t3. Khi dé z
" -2
e . Vimoéi@;, 1 <1< 2" -2 1d mdt cin thi (2" — 1) nguyén thdy cda don vi,

7 I . 32"—1 -1
ot =l I (E-d) = — . Khi dé.
1 =1 -
-1 1 n
F(Mn(c:'];t}:2"_1[(5__1)’1'!’2:‘:*{"“'— ;
el TJ (t - @¥%)
J=0
1 n—1
— - _ -52" 2" -2 L
= [(t--l +n Y II TIC )/ (8272 + +t+1]].
fGET* eI j=0
vty
Vi dy 8.8,
t2 —t+1
1) F(Mz(0);t) =
| R e
8 25+t 3 -2t 41
2} F(M:;(O);t} - (t 2 I)Q{t", = 1] '
3) F(M,,L(b); t) = i{15.*:“ —22¢% 4 151 — 15617 £ 21212 4 15e1t — 23600 4 9t° + 154° +

15
+0t7 — 23t% + 1565 + 212% — 15¢° + 15¢2 — 22t + 15) /(¢ — 1)3(¢> — 1)(t*® — 1)

ah 1§ 3.4. M;(0) 13 dai 88 F5[Qa.0, Qa1 Y/(Q2, + @aoY + ¥?) trong 46 Qa.0, Qa1 1A che
. bi€n Dickson va Y = z3.
Chéng minh: Daisd Dickson trong tredmg hopn =2 1a

Folto, t1]*1 = F2[Q2.0,Q2.1],
ng dé Qa0 = t3t; + tot? v Qa1 = t3 + toty + t7 ([3]). Ngoii ra, trong trwdmg hop nay

()

33



khi d6

In = tn + wti

Ty =ty +w2t1

Diéu nay kéo theo z0z; = Q2,, 75+ 2] = Q4.0. Tir dinh ly 3.1ta cé6 M3(0) = (zozy,23,23) 4
(zoz1, 25 + 23, 23).

Dé dang c¢6 dwoc
Q3. = Q20Y +Y2

(1%
(1-e2){1-) '

Chudi Poincaré cda F3[Qq0,Q2.1,Y|/(Q3, + Qz0Y + Y?) i né binj

F(M;(0);t). Ditu ndy hoan thanh ching minh.
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ON THE CAMPBELL - SELICK SUMMAND M, (0)

Nguyen Gia Dinh
Faculty of Mathematics, Hue University

Let (Z/2)" be the elementary abelian 2-group of rank n. We denote by H®" the m
2 cohomology of the classifying space B(Z/2)" and it can be considered as a module over ¢
Steenrod algebra A. Campbell and Selick have given a natural decomposition of H®"™ into a dire
sum of (2" — 1) A-modules M, (;) of weight j for y € Z/(2" — 1). Especially, M,,(0) is an A-algeb
with can be described as the invariants of H®" under the action of Z/(2" — 1) (tie cyclic grouy
of order (2™ — 1). Note that the algebra M, (0) contains the Dickson invariants.

In this paper, we give a minimal set of generators of the algebra M, (0) and describe explicit
the algebra M;(0). Moreover, we also describe Poincaré series of the algebra M, ()).
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