BO GIAO DUC VA BAO TAO
PAI HQC PA NANG

BUI THI MINH H AO

PHAN LO Al PONG CHAT CAC p — NHOM THEO NHO
TIEM LUC

Chuyén nganh: Plrong phap todn & cap
M&:s 60.46.40

TOM T AT LUAN VAN THAC SI KHOA HQC

Pa Ning — Nam 2008




Cong trinh dwoc hoan thanh ti

DAl HOC PA NANG

Nguoi huéng din khoa le: TS. NGUYEN NGOC CHAU

Luan van s dugc bao V& tai Hoi déng chim Luan van tbt nghiép thac §
Phrong phap toanesscap hop tai Dai hoc ba Nang vao ngay
...thang...rim 2009

C6 thé tim hiéu luan van tai: )
- Trung tam Thong tin — bt liéu, Pai hoc ba Nang
- Thu vién Truong Dai hoc Sr pham, Dai hoc Ba Nang




MO PAU

l. Ly do chen deé tai

Hai nhom G va H dugc i 1a dong chit (isoclinic) réu ton
tai hai dang du  ¢:G/Z(G) — H/Z(H) va :[G,G] — [H,H]
sao cho liu d6 sauday giao hoan

xlc::xc.:'

T 7T
ul,-.»_..f.?el i A

‘| .|

[G. G » [HH

trong d6 Z(G) va [G, G lan luot 1A nhém con tdm va nhém con
giao hoant cia G, y; va yy la cac anh x duoc cho i
(%, %) — [X, W, v6i X,y thwwc G haic X, y thuoc H.

Quan ¢ ddng chit duoc dinh ngha nhr trén 1a nét quan B
twong duong trén fp cac nhom. Mi 16p twong duong dugc goi 1a
mot 16p dong chit (isoclinic class) hay conogla mot ho (family).
Néu hai n(hdmG va H cung théc mot ho, ta ki héu G ~ H.

Nhém K dugc goi la nhém tém luc (capable group)éu ©n
tai mot NhémG sao choG/Z(G) = K. Bai toan phan kb dong chit
cac nhomG theo nhém m luc K, ngha la cac nhénG sao cho
G/Z(G) = K, da dugc P.Halldé ra ram 1939 vadén nay \an con la

mot bai toan nj.
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Chop la mt s6 nguyén 6, Z, 1a trwong hitu han gom p phan
th, Z} = Z,XZ, X ..XZ, (nlan) vaG la mjt p-nhém htu han
sao choG/Z(G)= Z;. Khin=0 thiG la mjt nhom giao hoan. ¥
n> 0, theo P.Hall, Z; 1a nhém &m lyc khiva clikhi n>2.

Bai todn phan lgi dong cHit cac nhém theo nhoneth luc Z7
d& dugc ar quan tam ¢a nhéu ngroi, ching han M.Hall va J.Senior,
R.James, Ngun Ngoc Chau ...Dic biét, trong kin tom &t luan an
PTS @ia Nguy¥n Ngoc Chau (1988)d4a dua radugc mpt bat bién cia
|6p dong cHit nhitng nhém, theo nhomémn luc Z2 , ooi la do ran
cia hp vada ching © dugc tinh hgu qua ciia kit bién do ran déi véi
bai toan phan kb, dong thyi bai toan phan W dong chit cac 2-
nhom theo nhomém lyc Z; ciing da duoc gidi quyét xong.

Pé tim hiéu bai toan nay tdi an dé tai ludn vin thac 9 cua
minh 1a:“Phan loai ddng chat cac p-nhom theo nhom @m luc

zp.

II.  Mucdich va nhiém vu nghién aru

- Nghién @ru p- nhém kru han va céc tinh cit caa no.

- Nghién ¢ru quan k& déng chit trén tip cac nhom.

- Nghién @tu ma tén dac trung aia cac b nhom theo nhémam
luc Z;;.

- Nghién aru do ran cing nhr mot sb bat bién khac @a céc &p
ddng cHit.

- Tim hiéu ar tAc dong aia cac ma tn 2 ¢ip 1én ma tin dac

trung aia cac bp dong chit.
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Tim dang chuin aia ma tén dic trung dbi véi ting I6p dong
chét.

Phan &p dong chit cac p- nhém theo nhonétn lyc Z; .

Phwong phap nghién @u

Poc cac tai lBu vé nhom, p- nhém tu han va céc tai fu lién
quandén bai toan phan kb déng chit cac nhom.

Khao sét binh ptiong ngoai éa cac ma fin s cap.

Khao sat § tdc dong aia cac ma tn 2 cip 1én ma tin dic
trung aia cac ép nhom.

Sir dung céc Bt bién aia Iop ddng chit, két hop véi viéc tim
dang chudin cia ma tan dic trung dé tién hanh phandp cac
p- nhém theo nhémain luc Z;.

Cau tric luan van

M& dau

Chuong I. p —nhém va quarékiong chit.

Chuong Il. Phan lai dong cHit cac p- nhém theo nhonéin
luc Z,,.

Két luan

Danh muc cac tai lgu tham kho.



Chwong 1. p-NHOM H UU HAN VA QUAN HE PONG CHAT

bé thudn tién cho ngoi doc, chrong nay nkic lai mét so khéi
niém va Kt qua quen bét vé p- nhom Bu hun va quan B dong chit
giira cAc nhom. CAc chidi lién quan @ng nhr cac phép cling minh

c6 the xem trong céac taidu \é ly thuyét nhém.

1.1. p- Nhém hiru han

Cho mdt nhémG vax, y [ G. Ta cé cac ki Bu: [x, ] = Xy
Xy goi la giao hoanitcia x vay; [G, G = ([x,y]; x,y €G )
la nhom con sinhdi tat ca cac giao hoanitcuax vay, goi la nhém
con giao hoanitcua G; Z(G) ={z1 G:[z,y=1,vx €G} la

nhom con tamia G; [G, G va Z(G)la cac nhdm con clan tic

cuaG.

Mot nhém G c¢6 tinh clt [G, G [ Z(G) dugc goi la nhém
Ity linh l6p 2.
1.1.1. Ménh dé: Véi x,y, z0 G, taco

X, " = [y, X
[xy,2 =[x,2" [y, 2
x[yd =[x, 3[x,\°
1.1.2.Pinh nghia: Mt p- nhom A duoc goi 14 aben s cap néu A

aben va mi phan tr x [0 A déu thoa man x°=1.
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Moi nhom abentéu dugc xem nlr mét Z- modun khi phép
to4an @a nhomduoc viét theo phép @éng. Péi véi  p- nhém abencs
cap A, ciu trdc modund6 cim sinh tr nhién ndt ciu tric Z,-modun,
hay néi cach khacA la mjt khdng gian veet trén twong Z,. Mot
déng cu gitta hai nhom abenoscip 1a ndt &nh x tuyén tinh gira
nhiitng khdng gian veottuongtng.

1.1.3. M¢nh dé:

) Giasr G lamt p- nhdm sao choG/Z(G)= Z;, n>2,va

{xZ(G)}, i=1,2,..,n landt cosds cuiaG/Z(G), khido [G, G la
abenscipva {[x,x];1<i<j<n} lamithésinhaa [G,Q.
i)  Néu G lamdt p- nhom iy linh 16p 2, ta c6
[G; G] laabenscip = G/Z(G) la aben s cip.

1.1.4. Pinh nghia: Gia si G la mit nhom,a € G. Tap con
Cs(@) ={ x 11 G | x'ax = a} & mot nhém con @a G, vaduoc gi
la nhém tdm hoaia phin tr a trong nhémG.
1.1.5. Pinh nghia: Cho G la mjt nhdm; a, x 1 G. Ky hiéu
a* = x"ax va @i la phn tr lién hop voi a bai phan tr x.
1.1.6. Mgnh d@: Cho ndt nhdm G. Trén G ta xacdinh mbt quan
hé hai ngbiR nhu sau: v a, b G, aRbe= 3 x € G:b = a*. Khi
d6 quan B R la quan B twong duong trén nhdm G vaduoc goi la
guan R lién hop.

1.1.7. Bo dé: Cho G la mt nhom, khido
) f: G/ICs(a)— C, la ghsong anh.

1

g — f(g)= g ag
i)  Z(G)<Cg(a). Néu G khong giao hoan thi Z(G) = Cg(a).
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1.1.8.  Ménh dé: Cho mdt nhom fiu han G, Va € G, ta co
) a€ Z(G) & C,= {a)
i) |Gy =[G :Cs(a)]
i) |G <|[G, G|
Iv) |Gy <] G/Z(G)}
Néu nhém G la mdt nhom khdng giao hoan thi
|Cal < |G/Z(G)]
1.1.9. ¥ qué: Gia st G la mbt p-nhém hiu han c6 é@p p",
ICd =p |G/Z(G) | = va |[G, G |=p", khidotheo nénhdé
tréntaco k < min{h,t}.
Néu nhém G khéng giao hoan thik < h.
Khi G lamdt p-nhém hiu han, ky hisu j(G) 1a $ lop lien
hop c6dd daip* trong G.

1.2. Quan (¢ dong chat

1.2.1. Pinh nghia: Hai nhdm G va H dugc goi la dong chit
(isoclinic) réu tn tai hai ding u  @:G/Z(G) — H/Z(H) va
: [G,G] — [H,H] sao cho l8u do sauday giao hoan

@ X ‘ -
G)xG/Z(GY__ " »  HJZ(H) x H/Z(H)

G/Z(G) x G
[G, G
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trong d6 Z(G)va [G, G lan lugt 1a nhdm con tam va nhém con
giao hoan & cia G, y; va yy la cac anh x duoc cho i
(%, ¥) — [X, ], V6i X, y thwwc G haac X,y thupc H.

Tu dinh ngha ta thy rang quan B dong chit [a mt quan
tuong duong trén fp cac nhom, @i 16p trong duong dugc goi la
mot 16p dong chit (isoclinic class), hay conogla mot ho (family).
Néu G va H la hai nhom théc ciing mt ho, ky hiéu G ~ H.

RO rang anhx y;: G/Z(G)x G/Z(G) — [G,G] dic trung
ho chta nhémG néntagi y; la anh x cu tric da lo.

1.2.2. Pinh nghia: Trong ndt ho nhdm, cac nhém céip nhy nhat
duoc goi & nhém ngén (stem group)ia hy dé.

1.2.3. Mnhdé: G la mot nhom ngén < Z(G) < [G,G]

1.2.4. Pinh nghia: Mot nhém K duoc goi [a nhom tém luc
(capable group),du ton tai mét nhom G sao choG/Z(G) = K.

Xét quan B dong cHit trén cac nhdmitu han, ta cé cac gnh
dé sau
1.2.5.Ménh dé: Gia st K la mdt p-nhéom aben tu han kiéu
(N, Mpy..., M), M >N >.>n >0, t>2 KIla mt nhom tém luc khi
va ch khi n; = n,. DPic biét, nhom abenscip Zy , la nbt nhom
tiém luc khi n> 2.

1.2.6. Menhdé: Néu G ~ H va |G| = [H|, ta co(j(G)) = (j(H)).

1.3. Ma tran dic trung vadd ran ciaa mét ho nhom
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Trong muc nay ding nhr trong cac phn sau,n 1a $ tu nhién,
q= % Z, la trong hitu han gdm p phan tir .

Puoc oo y tir anh X cau tric
ve : G/Z(G) X G/Z(G) — [G,G] , phan dau muc nay, kit dau voi
viéc trinh bay anh xchdp nhan dugc, ma tin chip nhan dugc, va
quan 1§ déng chit gitta cAc Anh xva ma tén nay.

Cho ndt khéng gian veet n— chéu V trén tuong Zy, V&
V ten cap hai @a V. Pat N 1a khdng gian conia V ® V, sinh
ra boi cac pin tr v®v. Ta nky raing V@ = (V ® V)/N 1a binh
phuong ngoai (hay dly thva ngoai ép hai) @a V. Ta co
dmV@=q. V6i v,V IV, viit VAV =(v®V)+N [V
Néu y:V xV — U la anh x song tugn tinh thay phién thidh tai

duy nHit mot anh s tuyén tinh y: V® — U sao cho
y (vAV) =y (v, V).
1.3.1. Pinh nghia: Binh phrong ngoai mit anh » tuyén tinh
e:V = V', ky héu ¢?:v?2 - 2 |3 &nh x tuyén tinh cho Bi
9P (VAV) =) A o).

Déiveimotcosy X={x;1<i<n} cuaV, taky héu
XD ={xAx;1<i<j<n} motcosvcia V.

Cho X, X' lan lugt la v s§ ciia V, V. Ma tén bieu dign mot
anh » tuyén tinh @:V — V' theo X, X' & duoc viét B, (X', X)

haic B, néu khong @n chi rd o so. Mot ma tén B goi la co kiéu
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(n,H)néuB = B,,, VOi Y: V2 U, dimV=n, dimU=t lanmt
anh » tuyén tinh naado.

1.3.2. Pinh nghia: Binh phrong ngoai da mjt ma tén vubng
Q = (qij) Cép n, ky hléu Q:'z". — (%’j.hk)- l=i<j=n,

nin—1)

1<h<k<n lamatan vudng ép (cac hang va cadt

duoc sip theo quan dith ty tir dién), vadugce xacdinh boi
Qijhk = qinGjx — dikdjn
Vi anh » tuyén tinh  @:V = V', dimV =dimV', ta
CO B,z = (By)”".
1.3.3. Ménh @é: Vi hai ma tén vuéng Q vaQ’, ta & dang cling

minh duoc
QQ = 0o

1.3.4.Pinh nghia: Dbi véi hai &nh x song tugn tinh thay phién
y:V XV U, y:V' xV' - U, tagi ydong chitvsi )/, viet

y ~y', réuton tai dang du @:V - V', ¢:U - U’ sao cho

—1..0.12)

R6 rang quanddong chit ¢ trén la nét quan i tuong duong.

1.3.5. Pinh nghia: Mot &nh x tuyén tinh y: V2 = U goi la chip

nhan duoc néu thba man hadiéu kién sau:

(i) y latoan anh.

(i) y khongsuy kin, nghala fv € V;y(v A V) = 0} = {0}



12
1.3.6. Pinh nghia: Ma tén chip nhin dugc 1a ma tén biéu dién
mot anh x chip nhan duoc.

Néu V 1a khéng gian veot n chiéu, U 1a khéng gian veot t
chiéu, ta @i ma tén aia anh % chip nhan duoc y:V® - U la ma
tran chip nhan duoc kiéu (n, ).

Giasr e={qg:1<l<n}vau={u;1<i<t}lanluotla o
sd caa khong gian veotn chiéu V, n > 1 va khéng gian vestt chiéu
U. Khi d6 ma tén biéu dién anh s tuyén tinhy:v? = U ddi véi
Cap @ SO e(Z) vau la By (e, “) = (ba'.hk)l cizt1zh<ken VOI bi,hk dugc

xacdinh trhe thic y (e, A ex) = X5, b; st

i=1

12 13 hk (n-1)n
.bl.lz bl.la bl.hk bl.._rz—ll'n

B}, (e,u) =| birz biyz oo b . bf,:_n—l}n
-xbf.lz br.13 br.hk br._n—ljrt

Trongdé céac 6t dugc danh cti s hk h <k, va gip xép theo quané
thir tu tir dién.
1.3.7. Ménh @: Cho ndt ma tin chip nhan duoc
B, (e,1) = (byp)s=iztazneren KidU (D). Khido:

) B c6 hng hing t.

i) Voi moi bo (ay,as, ..., a,) € Z\{0}, 31€{1,2,..,n}
Ji € {1,2,...,t}sao cho}’_, a;b; ;;;, = 0.

Tur quan & dong chit giita cac anh xtuyén tinh, ta cé
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1.3.8. Pinh nghia: Hai ma tén chip nhan dugc BK va BK’ dong
chit véi nhau, vét B ~ B’, néu ton tai cAc ma tin kha nghich P va
Q sao choB = P~1B'Q'%,

Dé dang clitng © dugc ca hai quan b dong chit trong haidinh
ngHa trén la quantuong duong. Mdi 16p twong duong i la mot
|6p dong chit.

Tu tinh chit cia &nh ¢ ¥ va ma tin biéu dién &nh x tuyén

tinh, ta cé
1.3.9. Pinh ly: Ddi véi hai &nh x song tugn tinh thay phiény,

tacé y ~y < B, ~B,.

Hon nita, réu y ~ )/, ton i cac @ 5 X, Y, X', Y’lan luot cia
cac khong giav, U, V', U’ sao choB, (Y,X?’) = B, (Y, X'?).

1.3.10. NHin xét: Cho hai &nh xsong tugn tinh thay phiény, ¥’
sao choy ~)'. Khidé y chip nhin dugc khi va chi khi y’

chdp nhan dugc.
Cho mot anh s chap nhan dugc y: V@ — 1. Néu U = {0},

ta phii cOV = {0}. Mot két qua cd dién larfu  dimJ =1 thi dinv
phai la mot sd chin. Hon nira, ta co
1.3.11. Mnh dé: Dé ton tai mot anh »x chip nhin duoc

y: V2 S U, voi U {0}, diéu kién cin vadu la :

) dinV = n>2, dinl = t, 1<t<gq
) Néu dimU = 1 thin la mbt 5 chan.
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Cho G la mjt nhom sao chdG/Z(G)= Z;,n>2. Khido [G,
Gl = Z,,1<t<qg. Mot nhdmG nhu vay duoc goi la mot nhém
kiéu (n, t). Ta cOV(G) = G/Z(G)va C(G) =[G,3 lan lugt 1a khéng
gian vect n-chiéu va t-chiéu trén twong Z,. Ky hisu VA(G) 1a
ltiy thira ngoai ép hai dia khéng gianV(G). Do G la mjt nhom Ly
linh 16p 2, nén anhaxciu tric yz:V(G) x V(G) — C(G) la song
tuyén tinh thay phién, khdng suyébi Dod6 y; cho ta anh xtuyén
tinh  ys:V'#(G) - C(G) 1a &nh x chip nhin dugc.

Ménh dé sau cho phép tapgma téin chip nhin dugc cia anh
Xa Ve la ma tén dac trung aia hp chira nhdmG.
1.3.12. Mnh dé:
() V&I G vaH lahainhémdu (nt), tacd G ~ H < ys ~ yu.
(i) ChoV vauU lan luot Ia Z,khong gian veet n-chiéu va t-

chiéu; y:v©@ = U la mpt anh x chip nhan dugc. Khi do ton tai
mot nhém G kicu (n,t) sao choy ~ ys.

1.3.13. Pinh ly: Ton tai mot song anh gia cac b nhom kéu (n,t)
va cac &p dong chit cia cac anh xchip nhan dugc tir binh phrong
ngoai @a Z, — khong gian n-chiéu vao Z, — khong giant-chiéu.
Hay néi cach khac, cédhsong anh gia cac b nhém kéu (n,t) va
céc bp dong cHit cia caAc ma #n chip nhan duoc kiéu (n,t).

Tur dinh nghia quan B dong chit gitta cac nhoém, ré rangyltac

nhém abenuong ung Wi anh »a chdp nhin dugc y: V2 = U, Vi

U = {0}.
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Pinh ly trén cho phép ta chéty bai toan phan kb dong chit
cac nhém Ku (n,t) vé bai toan phan b dong cHit cac ma @n
chdp nhan duoc kiéu (n,t).

Ky hiéu C°G=Hom(C(G),Z,). Voi k O (G,
Kyg: V(G) X V(G) = Z, la mbt dang song tugn tinh thay phién.
Pat

Ly ={v €V(G): kyg(v.V(6)) =0},
tadinh ngha
e = Milgec(g)\oy dim (V(G)/ Ly).

Giast h [ C(G) sao chorg = dimV(G)/L,, khido dang
song tugn tinh V(G)/L, x V(G)/L, — Z, duoc cho i hy; la
khong suy bin. Dodo6 r; 1a mbt sb chan va thba man X r; < n.
1.3.14. Mnh dé: Cho hai nhdmG va H cé kiéu (n,t). Khi do

G~H = 15 =ry.
Doi véi mot ho T nhitng nhém kéu (n,1), theo ngnh dé trén ta

dat r(T) =1, Wi GET, vagi db lado rin cuar.

Vi mot ma tén khdng suy k#in 1a tich @a mdt sd hitu han céac
ma tén s cip néndé khao séat quan &idong cHit gitta cac ma #in
chdp nhan dugc , viéc tinh binh plrong ngoai éa cac ma fn v cip

la cin thiét. Bé thuan tién, ching t6i nhc lai dinh ngha aia ching.

1.3.15. Pinh nghia: Ky hiéu P(i,)), Q(i,j,m), R(i,c) la nHing ma

tran trén torong K, lan luot thu dugc tr ma tén don vi bing cachdoi
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hang i cho hangj, cong m lan hangj cho hangi va nhan rt
phan tr ¢ ) K \{0} cho hangi.

Cac matin P, Q, R ¢ trén la nlitng ma tan khéng suy I#in
vaduogc goi 1a cAc ma #in v cip.
1.3.16.  M¢nh d&e:

(i) (R{f' C)):-zll - Hlihin h=i R (ﬁ”rf‘- f-’-')
(i)
(P(I-n,‘f)):'z':I = R(ﬂj{;- _1) X l-[hE:"min:_i.j_':.max:::'.j]j P(,‘!.-IH',’, hj} X
Hmin i,j)<h<max{ij (P‘(R;hf/(- _1) R(,’h,"ﬁ _1)P(,"hf/-.fhj/())-

(iii)
(Q(I-L ”I)):.Z} = l_[h €(min{i,j),max(i,j)) Q(K"I”;{‘-,”h}i/’r I?I) X
Hmin:’i.j)-:’.h-imax (i,7) Q(/(hi/‘u;hf{;_ln)'

hi néuh < i
ih, néuh > i

Trongdo /hi/ = {

1.3.17. ¥ qui: Khi K latnrong Z,, ta co

) P, j) = ey P(/KI/ /K]

(i) Q2 j) = [es, QUKi//K])).

1.3.18. H qué: Binh phrong ngoai éa nHt ma tén khong suy
bién 1a mHt ma tén khéng suy kin.

Chwong 2. PHAN LOAlI PONG CHAT CAC p-NHOM THEO
NHOM TI EM L UC Z;.
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Chwong nay 1a @i dung chinh ga ludn win, phan lai dong

chat cac p-nhdm #u hgn theo nhom ém hec Z;

Mot ho nhom kéu (n, ) <& duoc ky hiéu 1a T,(S), trongdé S
la mot day nhiing kit bién aia hp, traong hyp nhiéu ho c6 clng day
bt bién Sching toi am thoi ky hiéu T,(S;+), voi * la s chi tha
tu cac v c6 cung dayS, va € dugc xacdinh theo irng tnrong hop
cu thé. O day chang téi &1dy S=(n, t, ), trongdd (n, 1) la kicu
cia nhom var 1a do ran caa hp nhom.

Cho G la mjt p-nhém hru han sao choG/Z(G) = Z;, khi

d6 [G, G = Zi, 1<t<6. Sauday ta & phan lai dong chit cac

nhém G c6 tinh clt nhu thé, theo ting tnrong hop caa t, ngha la
phan lai cac nhom Ku (n,t).

2.1. Cac nhom kéu (4,1)

2.1.1. Mnhdé: Néu Hn tai mot nhom kéu (0,1) thi n phai la
mot sd chin. Cac nhom Ku (2k, 1) déu cé ndt ma tén diac trung
nhu sau

12 13 34 35 (R-1)2k
@ 0...0 1 0 ... 0 1)

trong do thanh phn ¢ cac 6t (2-1)21, 1<I|<k, hing 1; con ngoai
ra tit ca déu bang 0.

2.1.2. H¥qua: Moi nhém kéu @k, ) déu thupc cung ndt ho. Ho
nay cod¢ ran r = 2k vadugc ky hiu T, (2k, 1,2k).

2.2. Cac nhém kéu (4,2)



18
2.2.1. Ménh @é: Gia st G la mdt nhém kéu (4,2), khido ho chaa
nhém G c6 it ma tén dac trung la ndt trong ba ma fin sau

* Néu r(G) = 2

t o o 0o 0 1 khip = 2

B = 0 1 0 0 1 1
12 13 14 23 24 34
1 0 0 0 0 1 :
= , khip>2
B (O 1 0 0 X 0) P

trongdé x € Z, vax la phin tir nho nhit thoa ménx = y2(mod p),

Vy € Z,.
2.2.2. Mnh dé: Gia st G la ndt nhém ngdn va cé kéu (4,2).
Khi d6 £ I16p lién hyp cia Gdugc phan chia ninsau:
Néu ho chira nhdm G cé madn dic trung 1a B, thi
o= i=p(EF-1)va j=pp°-1).

Néu ho chra nhibm G cé main dac trung 1a B thi
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o= 1=2p-2p vaj=p'-2p° + 1.
T ménhdé 2.2.1 va mnhdé 2.2.2, ta c6 diqua sau
2.2.3. B qui: Moi nhom kéu (4,2)dugc chia thanh bactuong
tng Wi ba ma tén dic trung By, B, va Bs. Ba by nay An luot dugc
ky higu 12 T, (4,2,2;1),T,(4,2,2;2) va T,(4,24).

2.3. Cac nhom kéu (4,3)
2.3.1. Menh dé¢: Gia s G 1a nmdt nhém kéu (4,3), khidé ho chaa
nhém G c6 Mt ma tén diac trung la ndt trong ram ma tén duoc Xac

dinh nhr sau
B() = (IH-),

trongdd | 1a ma tin don vi gom ba &t dau tién @a B¢), H- 1a ba

cot cudi cua B¢), 1<* <5 va co6 dng nhr sau
000 000 000 000 00O
010 010 000 000 00O
ap O 001 100 001 00O

H H Hs Hy Hs
trong do khi p = 2,a =B =1 va khi p > 28 = 0, a |& mdt phin
khéng phii 1a mot binh phrong trong 7, va by TI,(4,3;1) khéng
phu thudc vao cach abn .

2.3.2. NHin xét: Cac ma #n dic trung trong nénh dé trén cho thy

cac nhém Ku (4,3)déu c6do ran bang 2.
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2.3.3. Menh @é: Véi mdi *, 1 <* <5, ky hitu G(*) 1a nmpt nhom
ngwn aia lp nhém cé ma @n dic trung 1a B¢), khi d6 5 16p lién

hop c6dd dai p' cia mdi nhém G(*)duoc cho trong Bng sau

o J1 2 Ja
G(1) o 0 G-p p-p
G(2) o 0 g+p-p p-p’
G(3) o of p-2p  p-p
G(4) o p-p°  p+pp p-p-p°
G(5) o p-p° O g-p’

Tu ménhdé 2.3.1 va dnhdé 2.3.3 ta co diqua sau
2.3.4. H qui: Cac nhom Ku (4,3)duoc chia thanh 5 & phan bit,
ky hieu
r,(432;%),1<*<5
trongdd * 1a £ chi tha ty tir dién caa cac Bt bién j,.
2.4. Cac nhom kéu (4,4)

2.4.1. Menh dé: Gia st G 1a mot nhom kéu (4,4), khidé ho chaa
nhém G c6 rat ma tén dic trung la ndt trong Hn ma tén dugc xac
dinh nhr sau

B¢) = (IH-),

trongdd | 1& ma tin don vi gdm bdn oot dau tién @a B¢), H- 1a hai

cot cudi cing @a B(), 1<* <4 va co6 dng nhr sau
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00

trongdd khip=2,a =8 = 1vakhip>2p8 =0, «la mt phan tr

khéng phii [a mot binh phrong trong %, va hp T,(4,4; 1) khéng ph

thuoc vao cach obn «.

2.4.2. Nign xét: Cac ma #in dic trung trong nénh dé trén cho thy

cac nhom ldu (4,4)déu c6do rian bang 2.

2.4.3. Mgnh d@é: Vaéi mdi *, 1 <* < 4, ky htu G(*) 1a mdt nhém

ngwn aia lp nhém cé ma @n dic trung 1a B¢), khi d6 5 16p lién

hop c6dd daip' cua nmdi nhdm G(*)duge cho trong bng sau

jo
G1 ¢
G2 ¢
GE) ¢
G4 ¢

J1 2
0 0
0 p-p°
0 p-p’
P p-p’

3

B-p

p-p’
p-p'+p°—p

p-p*+p-2p

Tu ménhdé 2.4.1 va dnhdé 2.4.3 ta co diqua sau
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2.4.4. H qua: Cac nhom lu (4,4)duoc chia thanh 4 qiphan bét,
ky hieu

[,(4,42;-), 1<*<4
trongdd * 1a £ chi tha ty tir dién caa cac Bt bién j.
2.5. Cac nhom kéu (4,5)

Ménh dé: Moi nhém kiu (4,5)déu c6do ran bing 2 vadugc chia
thanh hai b, ky higu T,(4,52;1) va I,(452;2). Hai hp nhém

nay Bn luot c6 ma tan dic trung nhr sau

1 0 0 0 0 0
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0

12 13 14 23 24 34

1 0 0 0 0 1

0 1 0 0 0 0

0 0 1 0 0 0

0 0 0 1 0 0

0 0 0 0 1 0

2.6. Cac nhom kéu (4,6)
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Ménh dé:  Moi nhém kéu (4,6) déu cé ndt ma tén diac trung co

dang

OO0 O O O =
o0 0O O = O
o e I e Y B
o e I A e I B
R R N
=0 O O O O

TOom hi, cac nhém G sao cho G/Z(G)Z;, dugc chia thanh 16

ho dong chit phan bét, chdngdugc cho trong bng drgi day.

STT Ho Jo J1 J2 3
1 I,(4,1,4) p | p*1 0 0
2 ,#221 | p* | p-p | pp’ 0
3 r,(4,2,2;2 p° | 2p-2p| p*-2p’+1 0
4 r,(4,2,4) p’ 0 p*-1 0
5 rn{4'32r l) p3 0 p3_p p4_p2
6 r 1322 | P | O PR PR
7 r (132.3 p° | p° | p2p p*p°
8 o p° | ptp’ | piptp | phptp
9 [p(43,2;4) P’ p>-p 0 p*p®
10 [,(4,3,2;5) p4 0 0 p5-p
11 ,(44.2;1) 0’ 0 p*-p? 0°-p°
12 r,(4,4,2;2) p4 0 p5-p3 p5-p4+p2-p
13 p* | p’ | p-p’ | p-pt+p*-2p




14 [ 1,443 | p | O 0 P-p°
15 | T,(4424) PP | 0 p°-p° p°-p’
16 | r,@s521 p" |0 0 PP
r,(4,5,.2;2)
r,(4,6,2)

Cac $ j, 0<1<3, cho trong bng trén 1a 8 16p lién hyp co

d6 dai p' cua cac nhém ndin trong ndi ho.

KET LUAN

Trén @ so hai cdng q@: do ran va ma tin dic trang aia mdt ho
nhém kéu (n,t) da dugc dua ra trong [2], kt hop voi viéc st dung
binh phrong ngoai cac maan s cap, ludn van da phan lai dong
chit cac p- nhdm theo nhonémn luc Z3, voi p la mot sb nguyén b
bat ky. Hy vong rng cac K thuit dugc khai thac vais dung trong
dé tai $ tiép tuc duoc md rong nhim déng gop bn nira vao véc giai
quyét nhitng trrong hop con hi cua bai todn phan b dong chit
nhitng nhom kéu (n,t).
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