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Abstract

In this paper we study the codes over semi-simple group algebra FG where the
group G = DnxC; is the direct product of dihedral group Dy, of order 2n and
cyclic group Cq of order t in terms of their generating idempotents.Minimum
distance and dimension of the group codes completely described when
G = D3xCsz and D4xC,. We also compute the generating idempotents in the
group algebra of DnxDn when n is odd.
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1. INTRODUCTION

Let G be finite group and F be a field such that character of F does not divide order of
the group G. The group algebra of G over F is the set of all linear combinations
Y.gec @gg Where ag€F . The addition and scalar multiplication are defined as follows

Forany u =Y ec aggand V=3 cc Bgg
u+v = Ygec(ag + Bg)g and AeF A=Y ec(day)g
And multiplication defined by

(Xgec 499)Znec Brh) = Lgnec(ag Br)gh

The weight of any element u = ¥, ;¢ a,g is equal to number of non zero components
inu and is denoted by wt(u).

(Ref.[1]) Let E = {e}, be the set of all idempotents of FG . If I is any ideal
generated by {e,},, € E and p=E\{e,}, . then I={ uEFG : ue = 0 Vee u}. Now we

denote | by I.. Minimum distance of the group code I, is defined by d= d(lp)=
min{wt(u):0#u€l,}. The length n of a group code I is defined to be order of G. If
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I. has dimension k and minimum distance d then Iy is called an (n,k,d) group code.
Ref.(Remark, [1]) We know FG= ( © FG,) ®( & FGeJ) where ELis the set

eieE, ejeEy

consists of all linear idempotents in FG and En is the set consists of all nonlinear
idempotents in FG and FGe; is minimal ideal generated by ej. Now E= E_UEn. Note
that if ei€ EL, then dim(FGei) = 1; and if g;€En, then dim(FGej)=m? where m= yx(1)
where ¥ is the k™ character.

Therefore if u= pUpun where p < EL and pun < En, then
dim(ly) = dim(FG) — | g, | dim(FGei) — | uy|dim(FGej) where dim(FG)= |G|

The product of two characters of G is again a character of G Ref.(cor.19.7,[4]).Let
be the character of V and y be the character of W then the character of Vx W is yxy ,
where (x<y)(g,h) = x(gw(h)  (g€V , heW)Ref.(Pro.19.6,[4])

Let x1, . . ., s be the distinct irreducible characters of G and let y1, . . ., yt be the
distinct irreducible characters of H. then GxH has precisely st distinct irreducible
characters, and these are yi x yj (1<i<s, 1 <j<t) Ref.(Theo.19.18,[4]).

If g1, . . . ,gs are representatives of the conjugacy classes of G and hy, . .., ht are
representatives of the conjugacy classes of H, then the elements (gi, hj) (1<i<s,1 <
j <'t) are representatives of the conjugacy classes of GxH . In particular , GxH has
precisely stconjugacy classes. By (theo.15.3,[4])GxH has exactly st irreducible
characters, so the irreducible characters i x yj ( 1<i<s, 1 <j<t) must be all the
irreducible characters of GxH.

2.IDEMPOTENT ELEMENTS IN THE GROUP ALGEBRA F(DnxCt)
Consider the group D, = <a,b : a"=1, b?>=1, ab=ba> and Ci=<g>= {1,0,0% ....... gt}
Define:xi=1,X2=a, Xs=a%, ....., Xn= @™, Xpr1=b, Xps2=ab, ....., xon = a™b
yi=1,y2=0,¥3=0¢,...., yi=g"?

G =DwxCy = {(X,yj)} 1<i<2n, 15j<t.

2.1. Explicit expression for the t(n+3)/2 irreducible idempotentsin the group
algebra F(DnxCt) when n is an odd number.

Character table of DnxC:.

For 1<j<n-1/2 and k=1,2,...,t-1and 1<r<n-1/2

1119 1g)... (Lg" @1) @ ....(g" (bl (bg..(bg?)
X1 1 1 1 ...1 1 1 ... 1 1 1... 1
%2 1 1 I ... 1 1 1 ... 1 -1 -1..-1

Ok 1 ok (@)? ... ()T 1 ok, .. (@) 1 ok ... (@)
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we 1 (@)% . (o1 ok, .. (@) -1 =k (o)t
G 2 2 2. 2 2T L. 2(g+eTr) 0 0...0
Yik 2 205 2(aM?% ... 2(0€)2dHed) L. 2T (010 0 ...0

2mi

where £ =e and a is t root of unity.
We  define

1= 2ima (i y1)

2 = Xi=1(xi ¥2)

C3 = Xi=1 (X ¥3)s -+ o 4 = X (X Vo)

— 2

Cty1 — Zi2n+1(xi,y1)

Ct+2 = legn+1(xi Y2) ... .Cy = 2?2n+1(xi,yt)

And the idempotents of FG are given by e = ﬁdec){(g_l)g ref.(pro.14.10, [4])
Linear idempotents are

€1 _Zl<l<2n(xu )
ane S

= —( Yisisn(Xg, y1) Yn+1sis2n(X;, yJ) )

2nt

1<js<t 1<j<t
1, q o g _
O = z_nt[C1 + ()G o+ dFCF Togg T (@) g T T ]
R Kyt-1 =— k= _ —— kyt-17—— k=—
k=5 + (o YWle, +.. +afc, — T — (e — — ot |

where k=1,2,...t—1.
and the non linear idempotents are given by

9 =—[ 2501 (1 yp) + 2557E cos X (' 1)+ (@)t ... +(@ g )}]

Sik —% [2(1,1)+2(c¥) (1, )+....+2a5(1,gt ) +23 ) cosz""(a 1) + 2t
13t cos 2@ g)+....+ 200RTE cos ZL', g ]

where 1§J§n—l/2 and k=1,2,...,t—1.

2.2. Explicit expression for the t(n+6)/2 irreducible idempotents in the group
algebra F(DnxCt) when n is an even number.

In this case n is even say n=2m.
Then Idempotents of FG are given by [ ref(Theo. 19.18 and 18.3 and 14.10, [4])]

€1 = nt deanCt )
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[Zl<l<n(xl YJ) Yn+1siszn(X;, )’1)]

Znt 15jst

[Zl<]<t(x1 YJ) + Zl<r<n 1(=1)" (xrs1, YJ) + Zl<l<T:1 1 (s yj) 2 2sisn (Xnyi) y])]
i=even
1<jst 1<jst

2nt[21<}<t(x1 YJ) +Zl<r<n 1( 1) (xr+1 y]) Zl<l<n 1(xn+l YJ) + 22<z<n (xn+L y])]
=od i=even
1<]<t 1<]<t

Oi= _[Ci"'(ak)tlc Ho OKG + Topg (@) o afey ]
Nk = %[(3_1 + ()G Fo 0 — Ty — (@) e — ey ]

b= L[ (xuy)+ (0 (X y2) ...t o (XY + (@) EF2 (= 1) (X gq, Y1) oot 0F
Z ( 1) (xr+1' yt) +Zl<l<2 1(xn+u yl) Z 2<isn (xn+u y1)+(ak)tl {Zl<z<n 1(xn+l y2)

i=even i=odd

=Y 2<i<n (xnﬂ,yz)} to +a {21<L<n 1(xn+u }’t) 2 2<isn (xn+u yt)} ]

i=even odd i=even

&= i =[O yn)+ (@9 (xuy2) ..t o (koY) + (@) R (= 1) (g, Y1) T 0
Z ( 1) (xr+1' yt) 21<l<n 1(xn+u yl) + Z 2<el1;<en (xn+t yl)+(mk)t ! {Z 2<isn (xn+uy2)

i=even

Zl;zlzzdl(xnﬂ Y2) e T o {lezz:;(xnﬂ Vet Zl<1<n 1(xn+l )}

where k =1,2,...,t—1

and the non linear idempotents are given by

9= [2zl<,<t(x1 YD)+ 201 Bacree(imen, 1) +2 Z02E cos T (@ 1)+ @)+ ... +(a',g )} ]

Yik= — [2(1 DH2(a)(1,g) ... +2aL,g")+ 2(-1) {a™ 1)+ (a9 H(@™,g)+...+ o¥(@™,g )} +
22” 1cos Zmr(ar 1) + 2(a)1¥"21 cos 27Tjr(a',g) +....+ 20€%"1 cos 27;—jr(ar, g1

where 1<j<n-1/2 and k=1,2,...,t-1.

3.MINIMUM DISTANCE AND DIMENSION OF CODES

In this section we find the minimum distance of the codes I, generated by the
idempotents which is described above.

Case 1.When n is odd number
Q) d(Ire,1)=2 and dim(Ig,y) = 2nt—1 fori=1,2
(i)  d(g,)=2and dim(lg,,)=2nt—1
(i) d(g,y)=2 and dim(Ip,)=2nt—1
(iv)  d(e,e,))=2 and dim(l, ¢,3)=2nt—2
(v) d(Ige;0,3)=2and dim (I, g,3)=2nt—2 for i=1,2
(Vi)  d(e,5,)=2 and dim(I, g,3)=2nt—2 for i=1,2
(Vi) d(lig,n)=2 and dim(lgg,, ,))=2n0t—2
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(Vi i |) d(I{elreZ'ek'nk})zz and dim(l{el’ez‘gk’nk}):Znt—4

Let u= X7y 4i(Xi,y1) +2721 Anyi(XiY2) + Zitq dangi (XiYs) +ooeees + i1 Anei
(Xn+inY1) + ... 201 Ae—1)n+i (XnsiYr) be any element of F(DnxCy) then
ue;= (Zm/l ) e1(3.1)

uez = (B, 4 — il i) €2 (3.2)

- t+1
ubk= (Z A + o LGn+1 A + (U*k)z ?22n+1 Ai+ "~'~+(ak)n 1Z?=t(t—1)n+1 Ai + Z:l(nt+)1)L +

O g At et (U2 11 4 )0 (3.3)

i=(t+1)n+1

Mk = (Z A + ak LGn+1 A + (U*k)z ?22n+1)'i ot (("k)n 121 (t—-1)n+1 A Z?(::L:}—)l A
- u"ZEfEfﬁ)nH Ai— - (ak)n'lzzzg(tn—l)nn Ak (3.4)
Let u = Ag€ F(DnXCt) and A#0 then wt(u)=1. By equation (3.1) uei= Ae17#0.

Hence we conclude that u = Age [, 3and so d (1,,) >2. If we take u =21 gthah €
F(DnxCy) then ue1 =0 iff 2a= —A2. So u€ I, 3 hence d(Ig,;)=2.

Case 2.when n is an even number

Q) d(Ie;)=2 and dim (I ) = 2nt—1 fori=1,2,3,4

(ll) d(I{gk})=2 and d(l{nk})ZZ and dlm(l{gk}): dlm(l{nk}): 2nt—1

(|||) d([{(k})zz and d(I{(gk})ZZ and dlm(l{fk}): dlm(l{é*k}): 2nt—1

(iv) d(I{ei,ej}) =2 and dim(l{ei,ej}) =2nt—2 for 1<i,j< 4, i#

(V) d(I{gk,nk}):Z and dim(l{gk,nk})ZZnt—Z

(Vl) d(I{gk:ak}): 2 and dim(l{gk'é*k}): 2nt—2

(vii) d(Ig)=2and dim(lz)=2nt—8 where B={ey, ey, €3, €4, Ok, Nk, {k, Ok }
Let u be any element of F(DyxC;) then

ue= (X2 2;) e (3.5)
uer = (X1 A — X1 A ) €2 (3.6)
ues= (T A (DM + 2P (D)) es (3.7)
ues = (X1y A (G + X g A(-1)) e (3.8)
U0k = (Z7g A + OS2 3 Ay + (0283 1 A+ oot (@)™ B 1yan i + Doy At
akZESE?-I)-Tll)n+1Ai+ ------ + ()™ ng(tzt—l)n+1li )0k (3.9)

t+1
unk= Qe A + o ngn+1 Ai + (0X)? 13n2n+1 RACON 121 (t-1)n+1 A~ Z?(nt+)1 Ai
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— o i~ e (@Y A M (3.10)
TIOEN 00 PR G § Lk V) YA B ol § e o (1) 5 YAy BT G D USSR (v oy
P s A D+ TR A (D + (@) D) G
(3.11)

USk =(Xfog A (D) B g LD (@928 (D L ()"
Y -nyner DT+ T D + (@)Y e 1yner (1D )

(3.12)
3.2.1dempotent elements in the group algebra F(D3xCs)

Consider D3 = {1,a,a>,b,ab,a’b} and Cs = {1,x,x?}.The group algebra F(D3xC3) has 9
idempotents.

Notations :

C;=(11) +(al) + (a%1)

C, = (1x) + (ax) + (a2x)

C3 = (1X3) + (ax?) + (82x?)

C, =(b,1) + (ab,1) + (a®b,1)

Cs = (b,x) + (ab,x) + (a%0b,x)

Ce = (b,x?) + (ab,x?) + (a’h,x?)

€1= %de%x@ g

e =55 [C1 +C; + C3— Cy = G o]
1

es=—[C; + w?C; + wC3 + Cy + w?Cs+ Gyl

1

e4=E[C_1+a)C_2+a)2C_3+C_4+wC_5+a)2C_6]

es= = [C1 + w?C; + wC; — Cy — w?Cs— Ce]

es = = [C1 + wC; + w?C3 — C; — wCs~ w?Cq)

er = % [2(1,1) +2(1,x) +2(1, x?) —(a,1) — (a%1) —(a,x) — (a,x)— (a,x?) — (a%,x?)]

es = 5 [2(1,1)+202(1x) +20(L, ) ~(a.)~(221) ~w?{(aX) + (@x)}-w{@x) + @x)}]

€9 = é [2(1,1) +2w(1,X) +2w? (1, X?) —(a,1) —(32,1) —w{(a,x)*+(@%x)} ~0?{(a,x?)+(@%x?)}]

wherew is cube root of unity.

3.3. Codes over F(D3xCs)
The minimum distance and dimension of the codes which is generated by the
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idempotents
(I) d(l{ei}): 2 fori=1,2,...,7 and dlm(l{el}):17 for 1<i <6

(i) d(Ige;y)=3 fori=8,9 and dim(le;3)=14 for7<j<9

(i) d(fe,e;) =2 and dim(le,e,)) =16 for 1<i j<6 , i#

(V) de,ejey) =2 and dim(lie,e,e,3) = 15 for 1<i jk <6, i#j#k

V) dUgepeeren) = 2a0d dim(lig e e e) = 14 for 1<ij k| <6, izj#k#l

(Vl) d(l{e7,e8,eg}) =2 and dim(l{e%es'eg}) =6
(i)  d(Ige,e1) =6 and dim(l, e3) =13

Letu=Yj=0,i=0,1,2 Ai+3j+1 (@', x7) + Xj=0,i=0,12 Ai+3j+10 (a'b, x7)be any element of
j=1,i=0,1,2 j=1,i=0,1,2
j=2,i=0,1,2 j=2,i=0,1,2

F(D3sxCs). Then

ey = (B, Aes(3.13)

uez = (Ti=q A — X210 4:)€2(3.14)

ves = (B A + @ By A + 0P B A + D210 A4+ 0 B2 A + 0P BiZ6 4) es(3.15)
ves = (B Ai + @2 B A + 0 XA + X204+ 0P BiEs 4 0 BiE g A)es (3.16)
ves =(Ti-1 A + w B4 i + 0P B A — TiZio ki — w X213 4 — w? BiZ6 4) es(3.17)
ves = (T A + @2 i + 0 Xi, A — B2 — 0? Bl — 0 B A)es (3.18)

uez =%[ { 20 Aa—Aa+2ha —As —he+2h7 —he— Ao H{(1,1)+ (1,X) +(1,X?)} +{—A1+2ho—As—Aat 2hs—Ae
—M+2hs— AoH{(a,1) + (a, X) +(a,X2)}+{*7u1—7u2 +2h3—Aa—Ahs +2 he— A7 —As+2 Ao H{(@%,1) + (82, X)
+(@%, XM {2ho-r1irot2hs —haa —Aast2hae —Mr— MsH{(b,1) + (b,X) +(b,X*)}+  {~hwo
+2M1—Mz—Ms + 2Ma—has —Mst2Aa7— Ms}{(ab,1) + (ab, X) +(ab,x2)}+ {—A0—A11t2A10—Aas—
Mat2 Ms— A7 +2 MsH(a%b,1) + (a2b, X) +(a%h, x*)}] (3.19)

ueg = % [{2 Ao hs 2 @Aa— ©(hstAe) 200 — o? (7\.8+7u9)}(1,1)+{20)27\.1— A~ ©*Az+2hs —As
s + 207 —0Ag— CO)LQ}(I,X) + {2(07\.1—60)\.2—0)?\.34'20)27\.4 — 6027\.5 — 0327&6"'27»7 —Ag— 7\.9}(1,X2) +
{_}\41"’_27\.2_7\.3_(,0)\,4 +20As—mAs —602?\.7 +20)27»g— 0)27\.9}(&,1) + {—6027\.14'2 0)27x2— 0)27\.3—7x4 +2\s g
—0A7 F20As— 0)7»9}(8.,X) + {—0)7u1+20)7»2—0)7»3—(1)27»4 +2(1)27»5 — 0327\.6—7\.7 +2he— Xg}(a,Xz) +
{—}Ll—7\2+27\.3—0)}u4 —OAsH20As —6027»7 —6027L3+26027\.9}(az,1) + {—6027»1—0)27m2+ 20)27\.3—7x4 —As 26 —
oA7 —0As 20l }@% X) + {—ol—ol20hs—0* s —0%As F20°As—A7 —As +2ho}(@% X?) +
{2Mo0— M1z F2mhs— ©(Mathas) F20%ha6 — ©% (M7thas)} (b,1) + {20210~ ©?Aa1— ©% a2 + 2hs
—Aa —Ms + 20his —0A7— ©Ag}(b,x) + {20)%10—(0%11—0)7\.124'2(027\.13 — 0*4 — 0*hst 2he—Aa7—
Ms}(D,X?) +  {—Aot2Miho—0Ais F20 s 0hs —0%A1s H20° M7~ ©*s}(ab,1) + {~©?h10+2
0’M1— ©*h2—A13 F2h14 A5 —0his F20Ai7— oAg}(ab, x) + {—0)7u10+20)7u11—0)7x12—0)27x13
+20)27u14 — 0)27»15—7u16 +2M7— 7»18}(ab,X2)+ {—7»10—7\.11+27\.12—037L13 —OA1a2mA15
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—(Dzkle—mzklﬂ"z0)27\,18}(8.21),1) + {—0)27u10—(,027un+ 20)27\.12—7L13 —Ma 215 — OMs —OM7
+2mk18}(a2b, X) +{—0)}\.10—CO7\.11+20)7\.12—0)27\.13 —0%\14 +20%A15—A16 —M7 +27\.13}(azb, Xz)] (3.20)

ueg = % [{2M—AoAst2 0%ha— @? (Asths) H20h7 — @ (Astho) H(1,1) + {20~ 0ho— 0As+2hs —As
et 2 0% — 0%ha— 02l (1,X) + {2 0%hi— 02he— 02hat 20k — s — oe+2h7 —Aa— AgH(1,XD)
+ {—M+2hhs— 0% +2 ©%hs— ©%hs —0A7 F20hs— 0o} (a,1) + {—0Ai+2 0A— ®As—As+2As5 —As
— 0?7 2 0¥hs— 0)27\.9}(3,X) +{— 0?2 0%~ 0% hs—0hs F20ks — ©Ae—A7 +2As— Xg}(a,XZ)
A 2 0% — 052 0% —0h7 —oAet20he}@5,1) + {—ohi—ohat 20ha—ha —hs +2)s
— 07 — ©?Agt2 (027\.9}(6.2, x) + {— 01— 02 20%As—0As —0As +20A6—A7 —As +2l9}(a2, X2)
+{27x10—7x11—7u12+2 (,02}\,13_ ®? (7\14‘1'}»15) 2 Mg — © (7&17"‘}\18)}(]3,1) + {2(07»10— O A1— ® A+
2A13 A4 —M5+ 2 (Dz}ule — ﬁ)Z}un— (Dzkls}(b,X) +

20? Mo—0? M1—0? M2+2mM13 — ©Ma— 0his+ 2 —Aa7— Aag}(b,X?) +
Ao+t 21—har— 0%z +2 02— 02hs —ohas +20M— whis}(ab,1) +
{—0A0t2 OA1— OA12—A13 +2hs —Aas — ©%has +2 ©ZAa7— 0?Aag}(ab, X) +
{— 0%A10+2 0?A11— 0%A2— 013 F20ha— ©his—Ais +2Aa7— Mg (@b, x?) +
(Ao M1+2ar— 03 — 02hast2 ©has —ohis —whart2ohs} (@b, 1) +
{—oAo—mhi1t+ 20h2—A3 —As +2hs — ©%has — ©*Aa7 +2 0?hs (@%b, X) +

{* (,027\,10— 0)27»114'2 (Dzklzf O A3z— ® AMat+2 © As—Aie —M7 +27\.18}(3.2b, Xz) ] (321)

Example 3.4.1dempotents in F(DsxC>)
We define some notations:

G =(11)+@1)

C=(1,-1) + (@%-1)

G= (@1 +@1)

Cy=(@ 1)+ (@1

Cs = (b,1) + (a%b,1)

Ce = (b, —1) + (a’b, —1)

C, = (ab,1) + (a%b,1)

Cg = (ab,—1) + (a°b,—1)

Idempotents are given by

€1 :i deD4xCZ g

e2=—[C; — C; + C3 — Cy + C5 — Cg + Gy Ce]

e3= - [Cr+Co+ T3+ Cy — G5~ Co — G Cal
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€= [C;—C+ T3~ Cy — s + Cg — C7+ Cg)
es=—[C+C; — C3— Cy + Cs + Cg — 7 Cg)
e6=—[C;—C;— C3+ C4 + Cs — Cg — ;- Cg]

er= = [C, +C; — C3 — C; — C5 — Cg + Cy* Ce]
es=—[C,—C;— C3+ Cy — s + Cg + C7 Cg)

&0 = 2[(L1) + (1,-1) ~(@31) — (84 1)]

e10 = 2{(1,1) ~ (1,-1) ~(a%1) +(a2-1)]

3.5. Minimum distance and dimension of Codes over F(DsxC2)
Q) Iye,y 1s (16,15,2) group code fori=l,2,...8
(i) I, is (16,12,2) group code fori=9,10
(i) d(lg,e;) =2 for 1<i j<10 i
(V) deyejen) =2 for 1<i jk <8, ik

(V) d(l{€1,€2,€3,€4}) = 2 and dim(l{€1,32,€3,€4}) = 12
(Vl) d(1{65,66,e7,eg}) =2 anddim(l{es'e&e%es}) =12.
Let u be any element of F(D4xC>)

u=Yi 4 @)+ Eis (a7, -1) + 2i2 4 (a7, 1) +
i1213 A (al_13 ,—1)

then uer = (X%, 4)ex

uez = (Tig A — Zims Ai + LiZo 4 — Xili3 A€

ues= (Xfq A — Xilo A)es

ves= (Biy i — Xims i — LiZo A + Xili3 A)es

ues = (214 (=1 )es

Ues= (Nfy A (~ D+ T8 A (D) 4+ 122 (DI + 18,5 4 (- Des

uer= (X9 ; (1)1 4+ X% 2; (—1)" )er

Ues = (Tiy A (— D+ D26 2 (“ 1) + T3 24 (1D es

ues = ~ [(ha—Aaths—hr) {(1DH(1~1) - (@2,1) - (21} (a-dathehs) {(a,1)Ha,~1)
—(@%1) — (@ —1)}+ (ho—Aarthaz—as) {(b,1)+(b,—1) — (a%h,1) —
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(a%b,—1)}+(Mo—A2+A1a—as) {(ab,1)+(ab,—1) — (ah,1) — (a®b,—1)}]

e = 2 [Ou—hs—hstha) {(1,1) = (1-1) — (@1) + @1+ (o-hu-ds+he) {(a,1) -
(a,—1)— (a3,1)+(a3,—1)}+ (Xg—Kn—Ms—Ms){(b,1)—(b,—1)—(a2b,1)+(a2b,—1)} +
(Mo—Aztha—Dae) {(b,1) — (b,~1) — (a°b,1)+(ab,~1)}]

4. IDEMPOTENTS IN THE GROUP ALGEBRA F(Dn*Dn)

Notations:
Cla_ = 1(1 a )
Cop = Zr;1(a 1)

n—1

Ca,a = Z (air aj)
ij=1
n—1

Cb,l = Z(arb! 1)
r=0

Cip= ”11(1 a’b)

Cop = 1] —o(a",a b)

Cha= i=o,j=1(a b,a’)

Cop = Z (aib,alb)

i,j=0
Idempotents are given by
1
€1= mZgEDnXDng
1
€2 = m [Cl,a + Ca,l + Ca,a + Cl,b + Ca,b - Cb,l - Cb,a - Cb,b]
1
€3 = m [Cl,a + Ca,l + Ca,a - Cl,b - Ca,b + Cb,l + Cb,a - Cb,b]

1
€4 = an? [Cl,a +Ca1+Caa—Cip—Cap—Cph1—Chat Cb,b]

Z”JT Zn]r

+

M = L[2(1,1)+Z 1(1,a™)2 cos

5,2,(@, @) + @, a ) + (@ e + (@, _r)}(ZCoszmr)]

+2Cq1+2Cp 1+ g X21(a'b, a”)2 cos

2jr

& = ﬁ[2(1’1)+2 1(1,a")2 cos +2Ca,1—2Cb,1—Z?='01 n—}a'b,a")2 Coszn%
1

n—

+3,2,((a",a") + (a",a™") + (", a") + (™", a™")}(2 cos 2]

21‘[]1"

G =555 [2(L1) + 26, ¢ + 261 + T2h@”, D2 cos 2L+ S 572107, alb)2 cos 22T +
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n—1

%, 24@,a) + (@,a )+ @7,a) + (@, a")}2cos ZL)]

0= zi [2(1,1) + 2C1 4 — 2Cy p, + XP21(a", 1)2 cos — Zmr - Y a¥rzi(a”, a'b)2 cos 27'cjr +
1

Zr:l{(a ,a”) +(@,a )+ (@ a)+ (@ ",a r)}<2 cos W)]
= %[4(1’1)+2 1(1,a")4 cosZL + ¥izi(a”, 1)4 cos Z?T +ZZ{(aT, a”)+(a,aT)+

(@, a") + (@, a")} (2 cos > . )2] where 1<j < nT_l :

4.2.Codes over F(DnxDn)
In this section we find the minimum distance and dimension of the codes.
(i)  d(py)=2 and dim(ly;)=4n>-1 fori=1234
(i) d(e,e) =2 and dim(I, ) =4n*-2 for 1<i j<4 ,i#
(i) d(e e e) =2 and dim(Iie e e,y) = 4n>-3 for 1<i jk <4, ik
(iv)  d(lp) =2and dim(Ig) = 4n°~4 where B = {ey, e, €3,€,4}

Let u= (1,1 +..... + L, 2(a™ 1, a™ 1) +4,2,,(1,b) + -+ A2 (@™, a™ b))+ ...
+ Az32(a™ b, a™ D+ .. ..+ A,,2(a" b, a™ b)be any element of F(DnxDn) then

uer= (X% A)e1 (4.1)
uer= (X2 4, — 24 o A)e (4.2)
Ues= (X, 4 — X2, A+ 2 A =X A)es(4.3)
ves= (N, 4 — Y30 n2+1l + s 3n2+1/1)e4 (4.4)

Let u = Ag€ F(DnxDn) and A#£0 such that wt(u)=1. Then uei= Ae1#0.Hence we have u
=hgeleyandsod (1,)>2. Letu =21 g+hzh € F(DnxDn) with wt(u)=2 then ue1 = 0

iff \a= —)2 . So u€ Ie,3 hence d(Ig,;)=2. Similarly we can prove for other cases.

4.3.1dempotents in the group algebra of D3xD3
Consider the group Ds = {1,a,a? ,b,ab,a’b : ab=ba™'}
The idempotents are given by

1
€1= ngensfo, g
1
= g [(111) +Cl,a + Ca,l + Ca,a + Cl,b + Ca,b - Cb,l - Cb,a - Cb,b]

1
€3 = [(LD)+Ciq+Co1+Coaaq—Cip—Cap+Ch1+Chg—Cppl
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1
€4= 36 [(111)+C1,a + Ca,l + Ca,a - C1,b - Ca,b — Cb,l — Cb,a + Cb,b]

1

€5 = 18 [2(1:1) + 2Cl,a - Ca,1 - Ca’a + 2C1,b — Ca,b]

e6 = = [2(1,1) + 2C1.0 — Ca1 — Caa — 2C1p + Cap]

er=—[2(1,1) = Ciq + 2Ca1 — Caq + 25,1 — Cha]

es=—[2(1,1) = C1q + 2Ca1 — Caq — 2Cp,1 + Cha]

1

€9 =7 [4(1,1) —2Cy 4 — 2Cq 1 + Cp ]
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