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G= {a\,a,as,as, ,al &= &y’ = a%“z A= = af’"= L, [ai,
wl=d . la.a 1= D( inj= 1,2, .n, = 1,j=3 la.aj1= 1 ,p > 8
). , LA- .
P LA-
: 01521 A : 1005-9164( 2009) 01-0001-03

Abstract A new series of groups G by extension theory of cyclic group are constructed, where G
= la,aan ey sal di'= B= = di==d"= Lo E & la.al= Vij= 1,2,
-« ,n. In the formula [@¢,a ]= 1, i= 1 and j= 3 don t occur at the same time, p is an odd

prime,s is a positive integer). We give their properties as well as the order of their autom orphism
group, and prove that they are all LA-groups.
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G pP- G ) , lai,a 1= 1li,j=
Aut(G) s G LA- . [1] G= (a, 1,2, ,n
bld"=v'=1,[a,b]= &, , , [1] [2]

G= {a.bdd" =¥ =¢"= 1, [ab]= &, ;
[a,c]= [b,c]l= D( m,n,k,s ).

, G= {a,w,a, 1.1"" (Van Dyek) G ai,
as - al &' e e e 2 = 1, |ai, ax,- ,ar fila, a2, ,a)= 1,V i€ [
a3]6ﬁs,[ai,aj]: D ( Q= 1,20 ., = .H= {bi,br, ,b)( b Vie
. TR o DSl )= L, et B N> H,

) ) aN— b, E = ALa,a - a0 , Y=
LA- . Ufilar,a2 v ,a)E€ Fli€ 1) ,N= Y"(Y F
, , h, e, ),G= Fr IN. |d =1 H <+ SSIN
by X1,X2,00 , Xn3 Y1, V2,0 Yy 21,2200, Zny WIL, W2, € fibi b2y b)) = 1(VYi
U Wh TL T2, T UL, U2, U ,p € 1) H= (bbb b Yie
,s> 0, . 1) .
1. 2% (G =2 exp(G)=
: 2008-05-20 exp( GIZ(G)).
e 1. 3" G .a,b,c€ G,
* (NO. 60574052) . (1) [ab,c]= [a,c] [b.c],
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(2) la,bc] = [a,c]la.b].
1. 4% G
€ Z(G), n )
(Dd.bl= la,bT,
(2) [a,b' 1= [a,b],
(3)(ab)' = db"[b,a]?

,a,b,c& G a,b]

)

'3
2.1 G= {a,@,a,a, ald' =

BP= B= b= = 4" = 1, [at,a3 |= di*).
G2 F. F= (b,
ba, -+ b JS= (BB B b,
b.h 1}, F= FIS"= { b, BB =
LBLB= B [6.61= 1

i,j= 1,2, ,n, i= 1,j= 3 b,

al &' = B
d Y, F=

!
a—> ai=

N = La,a,a3,a4
=B = b= = d = 1, [ar,a3]=
Zon = {an), e= T(s): N> F,
an= a, 1= i=n- 1. g = af,asz: a, ,a‘m

JFe Aunw). ’

[a1,a3 |= 4. i,j= 1,2, ,n, i=

= a, al a3]

l,j= 3
. Jdas]= Lati= df = 1(1= =

n-1). a= 1 d= a= l,d’t”: a= 1.

G= Ext(N.,p»,1,F).

F= (b ,bo, b ,S= H,

BB e LB, bu,bs B, [Bibi ). N= § F=
FIN= FIS= b,k by ,Bi'= B*= - = B"
= 1L, [b.,B3]= B, [6.5 1= I ij= 1,2, .n,

i= 1,j= 3 G5 ]1=1 ).

(GN)" = BN, 1= i=n- 1, (BIN ,BN -,
b-1NY4 FIN,| (FIN) KBiN ;2N - h- 1NY| =

P, I @GN, @N e N = pir e
(FINY = p* 27" | @G, 1, -
2 G
2.2 = 0(mod p't) | (G~
r,r2 2.
[a,a3 )= Cfl;,[as,aj]z 1 i

j= 1,2, ,n, i= 1,j= 3 [a,

awl=1 ), d€ G. [a,a3]= i E (d),
la.a]= 1€ &Y(  ij= 1,2+ .n, i=
lj= 3 @)= 1 ) G=
2

{al”), G== (d). & a3 )= ai” (db)
= di.  p*= 0(modp"), ¢(G)= 2.
1.2 exp(G)= exp(GIZ(G)). d'# 1,

[ as]= ai” (d¢)" = &.  p*= 0(modp1),
WG =3 d&#F 1 [d.e]-=
a’” (@) = & p*= 0(modp"),
(G =4 , dTE1L W e
ai s 1):(aaﬁ P di . p = (modpt'),
c(G)=r.
2.3 G= {an,@,a,as -+ ,al
A== dit= = d"= Law]l=d)

0= l,s= 1, G=
Z(G) Z(G = <a’">X <a>X <a’>X <a
>SX X <> .
= ts= b ta b5, = 1,s= 1,
G=Ady. lm.a)|= di, dv= ", [dh.a5]
= ai’(de) = a’(d'Y=d= 1 [d,al= li=
2,4,5 .n, [a,d]= @ Yd= (da')a"= d&
= 1,|la,d5]= 1l,i= 2,4,5.n. J|a,a]= 1€
(dY( ij= 1,20.n,  i= 1j= 3
la,a]l= 1 ). <di>X <@e>X <
B>X <a>X X <a>= Z(G). e
= prru] <dis>X <as>X <af>X <
SX X <an> | = ptF T | GI1Z(G)|
épz. Z(G)_<a’1’>>< < @m>X < &b
0= Z(G).
Lal &' =
d=d=d'= = 4= 1Laal= 4
ti= ts= 25t ta b5, 0= 1,5= 1, G=
2(G) Z(G)= <di >X <a>X <d>X <a
>X o X <> .
[ar,a3 ]= d"ly,

= ts= 2,0 ,ta, 15, ,

SX <aau>X X <> .

2.4 G= {ai,a>,a3,a4

S S
di= &', [d a5 ]

= a” (a%)' = & . t= %, &, a]= 1,
(& .a]= 1(i= 2,4,5 ,n). e 72(G),G
= {d)E Z(G). lai,d5 1= |a,as = 1,i
= 1,2,4,5.,n, (&Y€ Z(G). [a,a =
1€ () ( ij= 1,2: ,n, i= l,j= 3

l[a,q]= 1 ). <d >X < m
SX < dh>X <a>X X <an>= Z(G).
G = prrth ] < dl SX < a>X <d
SX <a>X X <a> | = p2*'1+f2+-~+ e,
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Z2(G) = <di >X < a
G=

| GI1z(G) =
SX <di X < ai>X
Z(G).

X < an > .

2.5 G= «( a1,az,a3,a4| apltl = agrzz
agtzz ap4!4= 1, [ar,a3 |= a117§> s ta> 6> h>
| Aut(G) = (p— 1) % ¥ a8
ar = ay'drdydsd .ar= didrdyde,as

> s,

"ot

z. z, 2z, Z ! W, W, W, W Pl —
= a,'aydia) ,as= a,'a,’a’at. ap = 1 xip'=
O(modp ).i= 1,2, 3,4. > B> > > s,

__ . /
= O(modp'™"),i= 2,3,4 ai =
t — t
p2 1 xp'sh xp4 1 ! y Y ) !
a'ay afp ay Jax = dl'@rdyadt,az =

z zZ zZ 4 w w w, w
a\'ax’as ait ,a4 = a'a’az’ast
! ! P27 xpiz i xp4"1

_ 1,5 ¥
(a1, a3 1= la'a as a4’ ,
g

Z, Z, Z, Z *(x 2
avaasai = dy Lal =

s
P27 x pl3Th x plamhpS x p+ xx g3 (2
2 3 ad )P: a s 2) e

(ar'a> as
a;ftz " g al lluazﬁrm " la),a5 = al’,
Xzzplzillnz 1,a§3pt3ilr5= lcf“p4 T Lp (x1z3-

x3zip )= xip+ xix3p? " 14> B> >
1> s, x—= 0( modptfs,lf 2,3, 4
xi= 0(modp™"),i= 2, 3, 4, xi— 0
(modp™ "), i= 2,3,4, (x1,p)= L ,
L3 1.4

[al,az = a AU rl+S: 1. x1y3ps
— x3yip® U= 0(modp).  (x1,p)= 1, y»=0
(modp"™") a= a}ﬂa}fa?pl \\af(‘-

[a1,ds aﬁ'w3p7x3w‘p3 oL Xiwsp
- x3w1pl3_[1+ = O(modp”) (x1 ,p): 1, wi— 0
(modp™")  di= ai'ay &

la2 a5 1= a5 = 1, yiz3p -
Yyazp'= (modp‘).

[a5,ab |= """ = ywsp' -
yiwip= 0(modp'), yiws= yswi.

[ag,a/zt = alwl S L. leapt‘—
23wip"'= 0(modp" ), ziws= zawi.

(S P LA &M=,
= 1 B> B> p> 0> s,
y3p" = 0(modp?), ysp>= 0(modp"). »3

Eo(modpt—z—u s) y4:0(m0dpl4_[2).

zZ V4 Z/; V4
as —azzﬂ i 1. a? = la“p4 1.
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4> 13> h> h> s, zop= 0
(modp) ,z4p"= 0(modp™) . (z2,p)= 1,ze—
O(modp+ ).

az/f)u: AP A wp't =1,
wip =1 t> B> 0> h> s,
w2p*= 0(modp?) , wsp™ “ "= 0( modp”).

(w2, p)= L, ws= O(modp* 30T Ziw3=
ZIW1, YIW3 = Yawi. ws3= 0(modp" "), zz= 0
(modp"™ "), y3=0(modp"™ "), (z1,p)= 1,
(wi.p)= L (y1.p)= (y.p)= Lyizsp'=
yizip t— (modp 1) [3]  xiy2 - x2p7~ O,
zawa— zswi~ 0, (y2,p)= L(ws,p)= L
xi= 0(modp™ ") ,i= 2,3, 4, 3= 0
(modp™ ), i= 3,4, = 0(modp" "), z4= 0
(modp™™ %) ,wi= O(modp"™*), (z2,p)= 1,(w2,p)=

1, (_xl,p): 1,(y|,p)= lv(Zlvp)z ly(W]’p): ],
(y2.p)= L (wa,p)= L | Aw(G) = (p-
1)8p2t1+ So Azttt Ss— 8. ‘ G‘ — ptrw ot 13+ 1y LA-

. lallh aw@l, 6 1aA-

p'l
2.6 G= {a @ a.ar al d' =
Fr gl P _ px>
h'=d3s =dys ==dy = 1, [ar,a3 |= di ,
h> > 6> 6> h> n> s, | Au(G)| =
nz—m4
1) 2 °
2
D (= Hiyr (2= Sy (- Dy ot ¥ b otx (- s LIS
p
/ X, X, X, X, X x !
a1 = a]1a22a33a44a55... ar, az=
Vi Vo Vo Vg ¥ y ! z, z, Z, z, 2 z !
alla22a33a44a55... CI;«]”? as= a11a22a33a44a55... ‘171”7 as=

Wi Wa W3 Wy Ws W, ! ry rnory rgrs n /
a, a az’astas 4, ,as= ara; as;asds-c ay L, ,as

u u u u u u
= a'artayasas’ a, 2.5
= nr 4
: At (G) = (p- 1) 7 ¢
2
p?tl+ (2= 3)t5+ (2n= 5tk (=Nt g+ X+ b+ (20— 3)s- 1 _2'”' 4
|G‘ t+t+t3+t4+-~+tn_l+tn LA ‘ d‘
2

IAut(G)\, G LA-
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