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1. INTRODUCTION

Let F'G denote the group algebra of groGpover the fieldF. The homomorphisnh' :
FG— I given byI'(3 ., .o anh) =), c an is called the augmentation mapping /6t
Write U (FG) be the unit group of all invertable elementsiil&d and the normalizes unit
group denoted by (F'G) consists of all the invertible elements BYG of augmentation
1. Itis well known that/ (F'G) = U(F) x V(FG). Let G be a finitep—group andF' a
finite field of characteristip, then the order o/ (FG) is |F|I¢I=! andV (FG) is a finite
p-group. For further details on it see [7]. In 1984 Sandling [10] studied the invertible
elements in modular group algebra. This group algebra is of finite abelian p-group and this
work contributes a lot in an area namely presentation of group of units. In 1992 Sandling
[11] worked on the presentation for unit groups of a modular group algebras of groups
of order 16. Bovdi and Sakah [3] studied unitary subgroups of the multiplicative group
of a modular group algebra of a finite abeliph group. This paper gave the solution of
problem, posed by S.P.Novikov, on the structure of grop'G) of group algebra over a
finite field having characteristic p.
The anti-automorphism of FG is the mapping F'G — F'G which is defined below

(Y aph) =Y anh™!

heG heG
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An elementy which satisfyn—! = n*, wheren is an element of normalised unit group,
is called unitary element. So unitary unit group 86 is the set of all normalized unit
elements that satisfy—! = »* and is denoted by, (F'G). In 1994 Bovdi and Kovacs [1]
established thal, (F,+ G) is normal inV,(F,: G) if G is extraspecial, and studied unitary
units of modular group algebra.

In [8] structure of centre of (V. (F»m Mig)) unitary unit subgroupy, (Fom M) of group
algebra( Fom M) is given where

Mg =< ¢, \[p® = A\? = LAy = ¢°\ >

is modular group of order 16 ankh~ is any finite field of characteristic 2 with™ ele-
ments. They also described the structure of unitary unit subgvo(p,~ M) of group
algebraFym M. In [9], Raza and Ahmad constructed structurd’ofFy. (QD)16) Where
(QD)16 is known as quasi dihedral group having order 16. They also described that
Z(Vi(Fox (QD)15)) = Cy*™. We are interested in the structure of the center of unitary
unit subgroup of group algeb(dyx ((Man+1 x Co) x C2)) .

2. NOTATIONS AND PRELIMINARIES

This section, contains some definitions and results which are very important in our task.

Definition 2.1. Let R be a associative commutative ring with 1, a ciculant matrix aer
is a squaren x n matrix of the form

S1 Sg S3 - Sn

Sn S§1 82 -+ Sp—1
cir(sy, 82, ...8p) = | Sn-1 Sn S1 ot Sn-2

Sp 83 S4 - S1

wheres; € R.
The sum and product of any two circulant matrices is again circulant matrix and is
commutable. For further details related to circulant matrices gge

Let G be a finite group an@ = {my,ms, ......my} , be the fix listing of elements of G
then MG is called matrix of G.

-1 -1 -1 -1
my mi mi Mg My M3 .- M My
-1 -1 -1 -1
mey 1m1 My 1m2 My 1m?, cee My 1mn
M(G) = Mg M1 Mg Mg Mgz M3 -+ Mg My
-1 -1 -1 -1

n n
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Take any element of RG let say € RG , w = ), a;t then RG matrix of w is defined
as

t7ly Drte, Gty Gy 1e,,

sty Qerly,  Qyrlyg 14,

M(RG,w) = | %5 %te, gles 0 Gugly,
ety Bty Gty 70 Gty

In [6] Hurley introduced the following theorem:

Theorem 2.2. For a given list of elements of group G which has order n,there is a bijective
ring homomorphism exist between RG andnhe n G - matrices over R,

n:b— M(RG,Db)

Let Monrn =< b, Alp2" = A2 = 1, Ay = 42"\ > be modular group of finite order
27+1 and Fyr Myn+1 be group algebra having scalars frdig., finite field of character-
istics 2. Take arbitrary € V, v = 27 ta (9%, 1),1) + 37 ua (X, 1),1) +
Yoo va((W®, ), D+300 g  wa(($A, 1), D)+305 5" dal(¥%, 1), )40 5" Aa((A,1),0)+
>om0 20((0,0):0) + 355" sa((wh,0),0).

Then we have RG-matrix representation of v as

to 1 Mo M1 %o Y1 v N
Ao o om
Mo M1 Lo L1 Vo Vi Yo Y1
V1 R Y Z A O R

o) = Yo 1 w0 w10 1 Mo 1

YIoYh ovovo W M1 Mo

vo 1 %o Y1 opo p1 Lo U

vi vy Y1 %o B Bo Y
Where,LO = CiTC(to,tl,tQ,tg, ..... ,tgn_l), L1 = CiT‘C(Uo, Uy, U2, U3, ..... ,Uzn_l),
Lo = Circ(vg, Vs, V2, U7, ceeuy Uan_1), 41 = circ(Wo, Ws, Wo, W7y «evey Wan — 1),
’(/)0 :CiTC(X(),Xl,XQ,Xg, ..... 7X2n,1)7’lb1 :CiTC(Z(),Zl,ZQ,Zg, ..... 7Zgnfl),
Vo = Circ(Yo, Y1, Y2, Y3y vy Yan—1), V1 = CITC(S0, 81,82, S35 «veey S2n—1 ),
1y = Circ(to, tiqz, to, 34z, vy tangz1), 1) = CIre(Uo, Uiz, U2, Uspzy veveey Un 21 ),
Hly = CIrc(Vo, U4z, U2, Usgzy wveey Vang 21 ), ) = cire(wo, w4,
y W2, W3z e , Wan 1),
Yo = cire(Xo, X142y KXoy Xatzs ooy Xangz1), Y] = €irc(20, 214275 225 234275 oveey 220427 1)
Uy = Cire(Yo, Yitz, Y2, Ystzy ooy Yantz—1) @NAV] = Circ(So, S142, 82, 8342y wveey S2n42-1)

Theorem 2.3.[5] Let A = circ(ty, t2, ts, ..., tym ), Wheret, € Fyr, m € Ny and p denotes
a prime. Then

m

p

Apm = Z tfm Ipm .

Jj=1
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3. RESULTS
3.1. The Structure of Z (V. (Faor Mgn+1)).

Theorem 3.2. The center o (V. (Fyx Man+1)) is isomorphic t002(2"72'5_1)k, ie.

n—2
Z(Vi(For Mant1)) = 02(2 Sk

Proof. let x = S22 Aatt + 20 Y ah@a be an element oF, (Fyx Myn 1) where
Zi;ﬁl Ae = 1 and letV = V,.(Fyr Myn+1) for simplicity. Consider the set, ¢ = {v €
Vi gw = vip}. Nowpw — vp = 0 if and only if {32 o' Aath® + 3o o varia} —
(200 Kaw® + 32 Y auA )y = 0 which s true if and only if

Yo = Yon-1, Y1 = Yqyon-1,..., Yon-1_1 = Yon_j. Therefore,
2m—1 . oan—t g i R
Cov={w= ) ra¥®+ D Ya{(@ A+ N
a=0 a=0
Z(V) = {w € Cpplwv = ww¥u € V} Take arbitraryy € Vv = S0 o (9% +

S22 L g (98X Now wo = ww if and only if [(w)T'(v) — T'(0)D(w) = 0

a=0

This implies that

] w to 1y _ [t u J W) _
w Ut ot w J )

Lo = circ(to, t1,to, ta, oy tan 1), L1 = cire(ug, U, Ug, Uz, ..., Uzn 1),

1y = circ(to, t1pon—1,ta,t31on—1, ccoey ton on—1_1),

1y = circ(ug, Uy pon—1,Ug, U3 on—1, ooy Ugn yon—1_1),

J= C’L'T’C()xo, Al, )\2, Ag, ..... 5 Agn_l), w = C’L"I'C(Y()7 Yl, YQ, ceey

Yon—1_1,Y0, Y1, Yo,.ce, Yon—1_y)@ndy = circ( ko, Apqan—1, Ao, Az yon—1,..ccey Aonon—1_1).
Therefore,

INw)I'(v) = T(v)[(w) =0
which gives

A1 = A1+2n—1,)\3 — )\3_;,_27»—1, ..... B Agn—l_l = Aagn_1
Thus, we have centre as followss + 1 {t) + 2" 1} + ry{y3 + 2" 3} + .+
n—1 n n
7’271,—1_1{'1/]2 -1 + ¢2 _1} + 7"2'(/}2 + T4¢4 + e+ 'f'2n,2’¢2 _2.
whereyr, =1+7r9 +74 + ..... + +7r9n_o. Now we prove that elements of center of V are
also elements oF, (Fyr Myn+1), for this consider an element from center of V , then

- (2 7)

where the above circulant matrices are defined below

7= Circ(To, 71,72, very Ton—1,T1, Fan—149....., Fgn—1_1) @nd

w = circ(Yo, Y1, Y2, ey Yon-1_1, Y0, Y1, Y2, ey Yon—1_1)

For unitary elementin* = m =L iff T(m*) =T (m=1) iff ([(m))T = (T'(m))~Liff
(D(m))"T(m) = 1.

277.—1
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Consider

(C(m))(T(m))" = ( qu 7 ) ( ; 7 )

= Oé[g
because by Theorem 2.3, we hawes 5> + w? = I.

SO OO OOMN
SO O OO O~NO
SO OO~NOO
OO OONOOO
SO O~NDOOO O
O ONOOOOO
O~NOOOoO OO O
~NO OO OO OO

S0 Z(V) C Vi(Fy:Mayn+1) where F is field having characteristic 2 so we have, Hence
n—2
CP TR o~ Z(V, (Fyr Myui). O

3.3. The Structure of Z (V. (For (Man+1 x C3))).

5)2-1)k

Theorem 3.4. The center of (V. (Fyr (Man+1 xC3))) isisomorphic tcC(2 ,i.e.

CEF I & (1, (B (Mys x ).

PmmxzzﬁBPAw&n+zi?v<wxn+zf?amw>+23?ﬂmwxw
be an element oV, (For (Man+1 x C3)) Wherez 0 " e + Z 0 Yes = 1 and let
V = Vi(For(Man+1 x Cq)) for simplicity. Consider the sef,(¢,1) = {v € V :
(¥, Vv =v(,1)}. Now (¢, 1)v —v(ep, 1) = 0 if and only if (¢, 1){22(.;61 Ao (9%, 1) +
Siol Ya(WiA 1) + 0 ea(w ) + 2 fa(wA 0} — {00 Aa(w®1) +
Yo Ya(WiA1) + Y0  ea(w® ) + X5 faWth 0}, 1) =

which is true ifand only ifyg = Y., Y1 = Y14, ..... , Y. 1 = Yon_q andfy = f.,
J1= firzr e fom1 = fon

where z=2""1. Therefore,C,(1,1) = {w = 2 " a9, 1) + 320 ea(v®, 1) +
SiZo Yal (WA, 1) + (A, 1)}

+ 020 fal (0 1) + (AN )

Z() ={w € Cy(¢,1)|wv = vwVv € V}
Take arbitran € Vo = 32 o  ta (0%, 1)+ 30 o ua (05N, 1)+32 o  va (97, 0), 1)+

St wal($7A,0), 1)
Now wv = vw if and only if I'(w)T'(v) — T'(v)I'(w) = 0
This implies that
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Jo Wo J1 Wi lo L1 Mo M1

@ Jo @S ot M Ko

1 W1 Jo Wo Ho M1 Lo L1

@ A W o Hy Bt 4

lo 1 o M1 Jo Wo J1 Wi

g w @ Jo @ -0

fo M1 Lo L1 o w1 Jo wo |

HyoHo @ @
]OZCiTC(Ao,)\l,AQ,)\3, ..... ,)\Qn_l),wO:CiTC(Yo,Yl,YQ,...,Yz_l,Yo,Yl,Yg,...,YZ_l),
J1 = circ(eo, €1,€2,€3, ..., €2n_1), , w1 = circ(fo, f1, fo, ooy fom1s foo J1o f20 s fa1),
Jo = circ(ho, Aigzy Aoy A3qzy ooy Aango1),, 7] = CiTc(€0, €142, €2, €342, oveny €204 2 1),
Lo = circ(to, t1,ta, g, ey tan_1), , L1 = circ(Ug, Ut, U, U,y ceevey Uan 1),
o = circ(Vg, Us, U2, U7, cerey Van 1), , 1 = Circ(Wo, W5, Wo, W7y veveey Wan 1),
Uy = cire(Ug, Ut gz, U2, Uggzy weeeny Uang o1 ), ANAH, = cire(Wo, Witz W, W34z, wevey Wan gz 1)

Therefore,
Nw)l'(v) —T(v)'(w)=0

then this implies that

A1 = A4z, A3 = K34z, y Az—1 = Agn-1 €1 = €14,,€63 = €342,
Thus, we have centre as follows:

Z(V) = ro((L, 1)+ri{(, )+ D+rs{ (4%, 1)+, Dt { (9771 1+

W LD} 4 r2( 1) + ra(@h 1) 4 o+ ran 2 (9272 1) + so(1,0) + s1{(¢,0) +

(’L/)z+1’ L)} + 53{(1/13’ L) + (¢Z+37 [’)} + + 82—1{(w2_1’ L) + (1/)2”_1a [’)} + 52(¢27 L) +

sa(, 1)+ san (V2 720+ 3500 Ya{ (WO DN D)} 5 00 fa{ (0N, ) (02N, 1)}
where,r, =1+ 79 +14 + + 47190 _9 4+ 89 + S0 + S4 + + son_9. Now we prove

that elements of center of V are also element® g, (M,n+1 x Cs)), for this consider

an elementn from center of V , then

.......... , €1 = €E9n—1

Jo wWo J1 W1
w w
I‘(m) _ o Jo 1
J1 w1 Jo Wo
w1 J1 Wo Jo
70 = CTC(Toy 13 T2,y verey Tay T1, T g 2eveeny To1), J1 = CITC(Spy S1, 82, oery S2y 815 Sz 2eveesy S2—1),
wo = cire(Yo, Y1, Yoy eeet, Y21, Yo, Y1, Yo, ..., Y1) @nd

w1 = circ(fo, f1, f2, oo fo—1, fos f1, f2, ey f2—1). FOr unitary elementin* = m=1 iff
P(m*) = T(m~) iff (D(m))T = (T(m))~" iff

(T'(m))*T'(m) =1, by using theorem 2.3. SB(V) C Vi (Fyx (Mant1 x Cs)).

Hence

02(27172'5)2_1)16 [a] Z(V*(F2k (M2n+1 X 02)))
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3.5. The center of Z(V,.(Fyr ((Man+1 x C3) x C3))). In this section we describe the
center ofZ (V.. (For ((Man+1 x C3) x C3))).

Lemma 3.6. The center ofZ (V. (Far (Man+1 x C3) x Cs))) have elements of the form
{TO((l 1) )}+T1{(1/)7 )’n) ((¢Z+1 1)71)}4‘7“3{(1?3’1),1)+((¢Z+371)a1)}+---~71+

re— {775 1), DA 7L 1), Dira (9%, 1), D+ra((8, 1), DAran o (97 72,1), 1)+
{80((1”’)a 1) + Sl{(¢a”)a%) + ((w2+17L)’ 1)} + 83{(1&3,11), 1) + ((wz—i_ng)v 1)} + e +
s:—1{((V* 71 0), DH((W2 710, D s2((9%, ), D+sa((W, 1), D+Ason 2 (97 72,0),1)
{to((l 0,0 + (W, 0), 1) + (=0, 0} + ts{(0%,0),0) + (FF2,0), 0} + o

tom1 {((0* 70, )+ (021 0), ) -t (%, 0), ) +sa (9% 0), )+ Atan 2 (272, 0), ) {uo((1,1), 1)+
(g D0, 1,0} s {0 D, 04 (0722, 1,00+ b (G771, 0

(%" 71 1), 0 Hua((92, 1), )+ ua (@, 1), 0)+druze o (07 72,1),0)4+37570 Ya{ (09X, 1), D)+
(20 1), D)} 4 i fad (090 0, (=X, 0, 1)} + 520 had (09X, 1),0) +

(WFFA 1) 0} + 3320 T (08X, 0),0) + ((0*F2X,0),0)}.

whereyr, =1+7r9 +74+ ... + +ron_o + 89+ S2+ 84+ ..... + Son_o + 1o+ 1o+ 14+
----- +ton_o +up +u2 +ug + ..... + Ugn_2.

Proof. x = Y2375 Aa((%,1),1) + 355" Ya((49A, 1), 1) )
+3ay  ea(87, 0, DA fal(¥7A, 1), DAY 0" 9a((%, 1), 0+ 355" ha(¥2X,1),0+
S ((w 0),0) + 355" Ja (%, 1), 1) be an element oF, ((Myni1 x Cy) x Cs))
whereza_O hat Yoy ety Tt Y2y g0 = 1andletV = Vi (Fy (Myn
Cg) x () for simplicity, and) = 2" — 1. Consider the se€C,((¢,1),1) = {v €

(0, 1), Do = v((¥,1),1)}. Now ((¢,1),1)v — v((w,l),l)n: 0 if and only if
(S5m0t Ra((@,1),1) + S50 Ya((@iX 1), 1) + Sy eal((¥%,0), 1) +

<( 1), 1){

zi ot fal(F A0 DI a0, 1), 040550 ha (A1), )4 30 Ta(1,0),0)+
Yool Ja((@" 0,00} = {(Zass! Aa((® 1), D435 0" Va((WiA 1), DAY 25 ea((47,0), 1)+
> alfa«w A0, D+ o a0, 1), 0+ 05 ha (0N 1), )+35 " Ta((%%,0), 1)+
Sao (@™, 0),0))}

((¥,1),1).

wh|ch is true if and only ifYg = Y., Y1 = Y14,y conry Y, 1 = Yon_1, fo = [,

fi = figzr ooens foe1 = fono1,ho = hzy by = higzy oy hz—1 = hon_y andJy = J,

J1=Jiqzs s J,_1 = Jon_1 Wherez=27"1,

ThereforeC,((¢,1). 1) = {w = 325" Aa((¥%, 1), D355 ea((v, 0, D+5 5" 0a (9%, 1). 00+
Yo Ta((w,0,0+325 5 Y a{;w% 1), D@1, D35 fa{ (07X 0, D+
(20,0, 1)} 4 320 ha {00 1),0) + (WA, 1), ) + S T (A, 2),0) +

((*#X,1),1)}}. Since center of "V” is a subset of centralizer , therefore we have
Z(v) ={w € Cy((¥,1),1)|wv = vw¥v € V}

Take arbitraryy € V as foIIows:L . .
v= 300 (0% 1), D43 (WA 1), D405 a6, 0, D305 wa (97X, 1), D)+
Y alwa«wa 1), )+2§:51Aa<<w,1>,b>+zé;olza((zbo D)+ Y00 sa(($4,0),0).
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Now wv = vw if and only if I'(w)T'(v) — T'(v)I'(w) = 0
This implies that

Jo Wo J1 Wi J2 W2 J3 W3 L L fo M1 Yo Y1 Vo
@Wo Jo Wi N W2 Jo Wi I Lot M ko Y Ye 1
J1 W1 Jo Wo J3 W3 J2 W2 Ho M1 Lo 41 Vo VY1 Yy
w1 J Wo Jo Wi J5 W2 s o ko ot Y4y ¥ g
J2 W2 J3 W3 Jo Wo J1 Wi o U1 vo v otg L1 o
Wy Jp W3 J3 Wo Jo Wi N 1% vovoou o My Mg
J3 W3 J2 W2 J1 W1 Jo Wo vw v Yo U1 ofo M1 o b
Wy J5 @2l @1 @o Jo vio v YL Yo e
g L1 Ho p1 Yo Y1 vy 1 Jo Wo N W1 J2 W2 J3 W3
R G TR R R Z A 70 Wo Jo Wi Jy W2 Jp Wi
o M1 Lo 41 Vo v Yy Py Ju W1 Jo Wo J3 W3 J2 W2

B I R T 7 7 R W Wo Jo Wi J3 @2
1/’(/) 1/1} V9 V} LQ L/l Mo M1 J2 w/2 J3 w/s Jo Wo N 73,1
1 Yo Y1 Vo b Ly M1 Mo W2 Jo W3 J3 Wo Jo Wi Jp
v v Yo Y1 fo M1 Lo b J3 w3 J2 W2 J1 W1 Jo Wo
R Z R T R L S R Wy J3 W2 Jp Wi J1 Wo Jo

Where the matrices are defined below.

Lo = CiTC(t07t17t2,t3, ..... ,t2n,1), L1 = circ(uo,ul,u%u?” ..... ,U2n71)7

Lo = circ(Vg, Us, V2, U7, ceerey Van 1), 1 = Circ(Wo, W5, W, W7,y weveey Wan 1),

’(/JO = Ci?“C()(Q,)(1,)(2,)(37 ..... ,Xgn_l), ’L/}l = CZbT‘C(ZQ,Zl,2,’27,237 ..... ,Zgn_l),

Vo = CITc(Yo, Y1, Y2, Y3, ceers Yo —1), V1 = CITc(S0, S1, 82, 835 «evvey S2n_1),

1y = circ(to, tiqz, to, 34z, vy tangz1), U = CITe(Uo, Uiz, U2, Usgzy ceeeey U2ngpz—1 )5

[ = CITc(Vo, V142, V2, Vst zy ooy Van g z—1), 1] = CITC(W0, W12, Wy W34z, voney Wan gz —1),

P = cire(Xo, X1z, Xoy Xatzy e, Xang21), ] = (20, 214275 22, 234275 weeery 2204 27—1),

Uy = re(Yo, Yigzs Y2, Ystzy ceeres Y2ngz—1)s V1 = CITC(S0, S142, 825 83425 veeres S2m42—1),

Jo = Ci?”C(Ao, A1, A2, A3,y ... R )\271_1),14—;0 = CiTC(Yo, Y1,Y2,...; Y2_1, Y0, Y1, Y2, ..., Yz_l),

= CiT’C(€0761,62,63, ..... ,6271_1), w1 = CirC(nyfl,fQ,--~;fz—1,f0,f17f2,-~-,fz—1)7

J2 = cire(go, 91,92, 93, vy §2n—1), wa = circ(ho, ha, ha, ..., ho—1, ho, ha, ha, o haZ1),
J3 = CirC(I()7]17I27I37 """ 7-[2"71)7 w3 = CirC(J07J17J27 "'7J2717J07J17J2a "'7J271)7

j6 = CirC(AO7)\1+Z7A2) )\3+Z7 '''' 7)\2”'4»271)7]/1 = Circ(60)61+2;627€3+27 '''' 7627"4»2:71)7
Jh = circ(Go, G142, 925 G342y -ovees Gangz—1) @NAgs = cire(Io, Iy 2, Ioy Isgzy eoveey Tongz1).
Therefore,

D(w)l(v) —T(v)I'(w) =0
then this implies that

A1 = KN4z, A3 = A342z,.nnee sy Az—1 = Agn—1,€1 = €14,,€3 = €34, ..... ,€y_1 = €gn—1,
91 = 91+2,93 = G3+z;----- y0z—1 = Qgon—1 andl; = Il+z,I3 = IS+z7 ..... A1 = Ign—
which gives the result. |

3.7. The Structure of Z(V, (For (Man+1 x Ca) x C3))).

Lemma 3.8. Z(V) is a unitary unit subgroup.
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Proof. Consider an arbitrary element from center of V, then

where the above circulant matrices are defined below

70 = CITC(Toy P17y ooy Tay T1y Tag2eveeny Tom1)y J1 = CITC(Spy S15 82, cveey Sy 81, Szb2eeveny S2—1)s
J2 = Circ(to, t1, o, ey oy b1, tat oy to—1)5 93 = CITC(Upy Uty Uy wevey Uz y ULy Uz Deeeeny Uz 1),
EO = CZT’C(Y(” Yl, YQ, ..... 5 Yz—17 Yo, Yl, Y27 ceeny Yz—l)a

gl = Circ(fmflvf?a """ ) fthanfl,va ""7fz71)7
KQ = CiT‘C(hO, hl, hg, ..... s hzfl, ho, hl, h2, ceeey hzfl)

and/lz = circe(Jy, J1, J2y ooy Jo—1, Jo, J1, Jo, .oy Jo—1) FOr unitary elementin® = m=1!
iff T(m*) = D(m-1) iff (D(m))T = (T(m))"" iff
(D)) T(m) =1
Consider
Jo lo g1 b1 g2 l2 g3 A3 Jo Lo g1 b1 g2 l2 g3 L3
Lo g0 1 g1 Lo g2 3 3 Lo g0 1 g1 Lo g2 L3 33
n togo bo gz Atz g2 Lo n togo bo gz Atz g2 Lo
T oo Lo g0 €3 g3l g2 o lo g0 €3 g3l g2
()T (m))" = J2 l2 33 €3 g0 b 1 O J2 l2 33 €3 g0 o 1 O
ly g2 l3 33 o g0 1 N by g2 f3 93 o g0 1 n
3 03 32 b2 g1 b g0 Lo 3 l3 92 b2 g1 b g0 Lo
3 g3 L2 32 o1 Lo Qo 3 g3 L2 32 o1 Lo o
a 0 0 0 0 0 0 O
0O o OO 0 O OO
0 0w OO0 O OO
1 00 0 a 0 0 0 O
10 0 0 0 o 0 0 O
0000 0 « 00
000000 a0
000000 0 «

where,a = g3 + (2 + 22 + 03 + 73 + (3 + 73 + (2 by using Theorem 2.3, we have
a=RB+0B+3+0+5+0G+53+05=1
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0 0
I 0
0 I
0 0
0 0
0 0
0 0
0 0

SO O O~NOOO

0 0
0 0
0 0
0 0
0 0
0 0
I 0
0 I

SO ONODODODOO
S ONODODODODOO

I
0
0
0
| 0
0
0
0

Hencem € Z(V)is an element oF, (Fy« ((Man+1 xC2) xCs)). Thus Z(V)C V. (For ((Man+1 X
Cg) X 02)) O

Theorem 3.9. Z (V. (Ey (Man 11 xCa) x C2))) 2= 2" 2" whereZ (V, (Fyr ((Magn+1 %
C3) x Cq))). is center of unitary unit subgrould, (Fyx ((Man+1 x C2) x Ca)).

Proof. Let us denote agaili = V,.(Far (Man+1 x C3) x Cy)). and recall thaZ (V') =
{ro((L, 1), D} +r{(s, 1), D+ (@, 1), D} +rs{ (4%, 1), )+ ((*+2,1), )} +.... +
P {027 1), DA 1), D 42902, 1), D Ara((94, 1), D) Fotran 2 (9772, 1), 1)+
{so((1,0), )+ si{(¥,0), 1) + ("1, 0), 1)} + s3{(¥%,0), 1) + (¥*72,0), D} + ... +
o1 {0271 0), D2 1,0, 1) s2((%, 1), 1) +sa((94, 1), 1)+ dsan 2 (97 72,0), 1)
{to((1,0),0) b t1{(v,0),0) + (W*7,0), )} + t3{(%,0),0) + (7F2,0), 0} + o +
tzfl{((djz 17 ) ) ((/(/)2 717L) )}+t2((¢2vb)ab)+54((1/}47L)»L)+~-~~+t2n72((
{UO((L 1)7 L) + ul{("/’a )771) + ((¢Z+1> 1)’ L)} + U3{(1/)3, 1)’ L) + ((¢Z+37 1)7 L)} + ""7.1+
us—t {071 1), 0+ (0% 1), b rua((9, 1), Otua(8, 1), 0t Auze 2 (077, 1), 0+
Yito a{<<w 1,1 4+ (@701, D} + 32520 fa{ (00, 0), D@ F2A,0), 1)} +
S imo ha (WA 1),0) + (WX, 1), 0} + Simp Jal (A, 0),0) + (FHX,0), )}
Where,’l"o =14ro+rs+ ... + 4ron_o + 89+ S92 + 84+ ..... + Son_o + 1o + 1o +
ty + oo + ton_o + Ug + Uz + Ug F ..... + ugn_o.. From lemma 3.2 we have Z(M)
‘/*(F2k((M2n+1 X CQ) X Cg)) ButV = V*(sz((MQ'rL+l X Cg) X 02)) This implies that
Z(V) = Z(‘/*(FQk((M2n+1 X 02) X Cg))) Therefore Z(/*(ng((MgnJrl x Cy X 02))) =
oAk, O
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