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and ri, r2 are primes numbers
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I Abstract:
Dietermuming the cyclic decomposinion of the abelian factor group ACYGE) = AGVTVG), where
G = he =Co, m=ror;, sotha ry wy=0, 1y Fy e primes pumbers gad the Freaest commor
denominararry, 1y =1 is the primmy oljecrive f the sty the group of all Z-valusd characters of
G ower all cyclic subgroups gf the group of mduced wit characteriziics gf &
1z

We find thar ACYRL 200 = & €.

i=1
Ky words: Cyelic group | Jumersion sreuy, prise muwnber ad odd number
2 Inoroduction:

Represersaiton theory delves inte the study qf absiract alzebraic structures By porirguing
thetr elemnents @ ragforsaarions gf vector spacas, giten wiing rearices o elucidoe algebraic
apergiions. In the realm of firuie growps, members are Qipically depicted via Drveriible mugrices,
thersly allpning sroup operarions with marris sadiiplicarion. This braach boasis apolicarions
derass Virtows ditcipiings, fmeluding prusics, chemdsrry, aad other reaines gf searhesmics. The
Artin cokermel, denoted ACG), & periine fa finke groups and delineares the flactor

group (G STVG), whers TG denorers the cerger of svowp G ACYE) muefests ar o abelign srows,
Senaraied by the Z-valued characiers gf &
3-Prelimanars (3.1) /2]

Diefined for a pozitive Ddeger m = 2, the ;. Gensralzed Qumarnion Group = shaped by
penararors x and v, expressed o Ohe =50 1" Oshedm-1 E=0 1} This group, kaving an order gf 4m,
adheres to X =y"=1 mud ™y =x. Within finite group G Ariin characters, induced by a privepal
character i a cvelic subgrouy, are siruciured m the drrin characters fable dpiGl This rable
wrgfolds with rows detailing M-oowjusare classes, elemenes I each class, cergralizer sioe
OGO @)l and successive rows preseniimg Ariin character values,

Defininon (3.2)
The groug (. =C i5 the direct product srowp of the qumerndon growy 0. o order $m amd the
cvelic group O: of order 7, then the order of The Group O, =0 i 2m_
Thearem(3 3): [3]
FWhen 5 15 @ positive mieger number and v & g prime sonber, the gemeral form gf the Ariin
characters rable of Cyn & ghves B -

Snllr=
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Around Artin's cokernel of The Group(Q:m*C7) Where m=r.v2,r; v2 % 2......

Iclasses
[1] [+~ |« [« =]
5™ 1 1 1 1 1
o (LLg ) " r r‘ r r
& = 0 0 0 ]
. r r 0 0 ]
& pee peee e Q 4]
g - - - - 0
7., 1 1 1 1 1

b 5. |
Coarallory (3.4} /3]
Lat mi=mn " e e n. " where greatest commen denominator (ny, v J=1, {fi=jand

1 5 e primes
numbers, auda oy positive vutegers, then, ArfCa) = ArfC, =) B AR, =) @@ AT, =o).

Example (3.5):
Artin characters fable gf the guclic group (Cronm L. T2, 1.1
arg primes numbers ond greatest commmon danemingtor(n, rn.) = 1. wing corolay (3,3
B & @ following 4nC: . ry 1 J=dri Ol S4nT ) &nC ).
ANC: )=
D-classes | Q1) | [xF | [*n] | [®n] [[x™™ ]| 7] | [x™] | [x]
[T 1 1 1 1 1 1 1 1
[Co e (ELD] | Imm [ 2rr | 2Rm | 2Rn 14Ty nrn |2 | 2nn
= IryTy a a a o a a a
e 2 2 2 z 0 a a a
™ r, a 2, a o a a a
"N ar; a 0 . o a a a
- T.r a 3] i T a a a
Py r: a [ a 0 P a a
e I, a a [ 0 a r; a
= 1 1 1 1 1 1 1 1
Tabdui 3, %)

Thearem(3.6):[2]
Frhen m is an odd nuseber, the Quimernion group Oy T Artin chavacters table iz provided az
Jbillows:

s =

| | F-Classes o Cyy | |
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Around Artin's cokernel of The Group(Q:m*C7) Where m=r.v2,r; v2 % 2......

T lasacn P gir+i Twl
CLgd 1 2 2 1 z z fh
[-.:J.."":-I--: din | 2m | ... | 2m | dm | 2m Im | 4
ity I

ih; I

1.AXC:in)

Fy I
[T 1 | 1] | | i | m | ] | | ] 1

Table (3.3

Sotha 0ZrZm-1, | i & anumber gf Tclaczes of Che and 3, Ariim characters of the Oh, Jbr

avery I=co= [+].

Example {3.7):

Aplls vow ) . ruare primes numbere , greatest common denominater(r, ) = 1.
aad ry, s F 2 By wsing thaoress(T 5]

Qs rns } =

I-Classes | [1] [ []] 0] | [P | =" 1| [=] | [x=1{ [x] | [l
[ ] 2 2 2 1 2 ] 2 Tl
H-l"ﬁ'zr.n“.'l-:' drr | 3 | Inm ArTy &T,T 2rify | 2ryrp | 3nm | 4
i, 4r,13 7] ] il ] ] ] ] ]

i, 1 ] 1 T ] ] ] ] ]

i, ar, ] 4r, ] ] ] ] ] ]

iy ar; ] ] ar; ] ] ] ] ]

5 TH Iy ] i ] LT ] ] ] ]

i, ar, ] arl ] ] in, ] ] ]

i T i ] oy ] ] i, ] Tl

d ] 2 2 2 ] z ] K] ]

L, Tah ] i ] Tl ] ] i 1

Tahla (3.4)
Theorem (3.8) (1]

JE (e wCy) 5o thy m=r. 1y 1y, Tyare primes numbers | graatast common denominator(n,m,) =1

mud 1y, 1, # 2 be a foellows:
E ;I'! . uxC'E

T-Clzzses of Qopma 1

T-Clzees of Quwizs

TClames | DL 140 [ 1= ]

=] [ e

G e G

Fail G EEN G

L) I 3 3

b I

3 b b [ I T b

b I b 3 b [

Tem | L4m [ETY

|c

Frm «iy [Elad

Tam Thm

Tam Tan Tdm [ I8 | I6m | [4m [ETY

[ETY TEm [EY Tam Tdm | IF

TA7(Qa)

AL(Qum)

A Q)

Table (4.1)
13=1% sguare matrix.
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Example (3.9):
T fTrd dri o= Cal=dni0y s s wCiln =3, v =3, wsing the thegrm S 00 it i
H3(0esl=
T-Clazse: (1] [x*] [x*] [x] [x] [x7] [x'1] [x] ¥l
| CLaf I 1] 1 I I I ] I Iz
[ [ L] 30 30 ()] 30 0 30 £
@, L] 1] 1] 1 [ 1] [ 1]
& 4 1 4 E) [i] [1] [i] [1] 1]
& 1I [} I [} 1 1] 1 1] [}
&, el 1] 1] 44 1 1] 4] 1] 1]
& 50 1] 1] 1] i 1] 4] 1] 1]
-0 [i 1] [ 1] [ [ 1] [} 1]
&, 10 1] [ ] 11 [ H [ 1]
&, 3 7 ] 7 ] ] ] ] [
&, 1z [ 1 [ 1z 1 1] 1 I
Tahlsgd, ]
With the help of theorem (3 81 ix -
Ap (D)
I-Cles [T Ge® 7] G JT] G 0 | Get= 00 | Ce? 3T Go® J7] TedT] DT TL2T fo® o] | fc® o] | Ges] | [t =1 ] Gt o] | [ o] [ TesT ] Tvs]
[4M] 1 4 T ] I T T 4 I3 1 3 3 ! I 3 ] ! IE]
|£E" “"""L"’l 420 | 210 | 21D 10 43 20 | 210 |20 | 28 [ 4320 | 210 210 210 410 210 210 | 0| &
T | 0 ] ] ] ] ] O I 0 0 0 1] 0 0 0|0
Dya1p IF [ IE 15 IE ] ] ] ] ] ] ] ] ] ] ] 0 ] ]
D) BE} [1] 2 [ [1] [1] [1] [1] [ ! 0 0 0 [1] 0 0 ! ]
Dra) a0 [1] [1] 147 [1] [1] [1] [1] [ | 0 0 0 [1] 0 0 | U]
Ty 1) I [1] [1] [ 110 [1] [1] [1] [ | 0 0 0 [1] 0 0 | U]
Ty 1) E¥ [1] Kl [ 2 2 [1] [1] [ | 0 0 0 [1] 0 0 | U]
T T [1] [1] 1] ] [1] ] [1] [ ! 0 0 0 [1] 0 0 ! ]
Ty 1) Ik £} £} 14 £} £} £} I3 [ | 0 0 0 [1] 0 0 | U]
Ty 1) 103 [1] [1] [ 103 [1] [1] [1] | 0 0 0 [1] 0 0 | U]
T [ 0 0 a 0 0 0 0 0 60 0 0 0 0 0 0 0 0
T ] ¢ 1 1 0 T T |0 [0 [3 7 7 | ] 0 T [0 [0
Tyaay | il ] Iz ] [ [ [ ] T [ 1T ] I ] ] ] 0 ] ]
Dreny Hi [1] [1] 20 [1] [1] [1] [1] [ a0 ] ] a0 [1] 0 0 ! ]
Tygay 0 [1] [1] [ Kl [1] [1] [1] [ 30 0 0 0 EL] 0 0 | U]
Ty ] [1] [ [ [ [ [1] [1] [ [i U] ] | [ ] 0 | U]
Dray 10 [1] [1] 10 0 [1] 0 [1] [ 10 U] U] 10 L] U] 10 | 0
Tz 2 I I 2 I I I I [i] | 1 1 1 I 1 1 | 0
o I3 1] 1] [ 3 1] 1] 1] 1 13 U] U] 1 3 U] ] 1 I
Lanleid 5 )
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Around Artin's cokernel of The Group(Q:m*C7) Where m=r.v2,r; v2 % 2......

4. The Facror Group AC(G):

T tRiz section, we aim fo explain the basic definimiovs o Smpornal theoress gf the grous
ATy,
Definition (4.1)-[6]

Ler TyG)L_he the subgroup qf R(G) pensrared by drtin characters .

TG} i anovm subgroup qf RG),then the finite fiactor abelion group E_E{G} T{GE) L called
Arom eolkernel af &, derated by ACTG).
Defininen (4.2.): [7]
Lat I] be o waris with engias in g principal Idbal domain B . A k— minor gff LT = the
detersunme gf Lxk sub-mumric preserving row ang colusot ordsr
Definition (4.3):[7]
A k-ghy determinand divivor of L7 2 the greagest common dnqisor (g0.d af
ail the & — mimor, ther i denoted fy D ().
Lemma (4.4):[7]
Lat U Band E be mumrices with entries i the principal foeal
dnmirin 8 Lot B oeid B be irvertible marrices, then
Dy (B L El= 0, (U modido the srows of wilts of 7.
Theorem (4.3):17]
Let U he iy mric with eniries i g principal ideal domain B
thew theve exizt memrices B and £ such thar ©
1- B mnd E are frvertible.
i- AL E=D
3- D is adigsoend pumri

4 -Jfwe denote D by d then thers exints a norural nuomber o § Sm S0 such thar f = m inpiies
d =0andj Zm impliesd =0 and 1 5jZm  impliesd |d

Defininon (4.6): [7]
Lot U7 be pumirix with eriiries i a principal idead domain R such tha U7 &5 sgquinamlens fo maariy

D=diggfd,. d ., ...d_ . 00 . 0jwhred |d_ for

}E'j':&ﬁg cail D ehe imvarianr footer maric gf U ond &, | . d . the Sniarioa

Jicrars gf L
Theorem (4.7):/7]
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Around Artin's cokernel of The Group(Q:m*C7) Where m=r.v2,r; v2 % 2......

I I i g ety winh erovies in g prineipal ided] doveain 7, then the Imaariaet faciows ore wRigue .
Theorem (4.8): [7]

Let E be a fimitely generaied module over the principa dorsan B, then K o the direct zum
afepelic submpdiles with camihilmime ideal
<d = <d = ..<d wd |d prj=I2 .. ml

Proposiion (4.91-[ 7]
ACYG) is a fruitely penerated Z-moduls.
Theorem (drrn's ) (4 10)-78]
Every rafforna valved character f & com Be weitten @ a [near cambinaion gf Artin
characters with cogfficient raional mumhers.
Remark (£ .11)- [8]
Let | be the number of @l dizitner T2 clarses gf 05 then dpiG) and

éﬁ] are qf rank . Accovding to the Artin's theorem there exicrs s rvertible mmrix U ' (G)
with entries i O such that

=(6) = U (GGidp. (G) and this tmpliss, U (G) = 4G . (=(G))

U (G} ir the marrix expressing the TG basis in terms gf the R(G) basis. By Thearem (4. 3), thare
gxast e marices By and EXG) winh determings T ] cpch the

B(G). L7GLE(G) =dige {dy, dy, ... d }=D{5 whered = D (GVD, | (G This process
yialds a new basis for TG} ME{G} AV VoV, Famd (U, U, . UG respectively, with the
properiy v =d u . Hencs, by Theorem (4. 7) aud Proposition (4.8) the Z-moduls A0 (G s the
direct sum qf rclic sub modules with mvuhilating ideals <d, >, <d, >, . . <d >

Theorem (4.12):[8]

ACG) = EE. where d =X o oo, o aadl = the menber of all disttwe Melasses f G
il

Corollary (413} 6]
|ACTE) | = e (LTGLL .
Lemma (4. 14)-] &]
I'd ond B awe two marices g degres s ooad £ respeciivell, thens

det (XEY) = jdet (X))° . (et (T} ™.
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Around Artin's cokernel of The Group(Qam*C7) Where m=ry.vz> ,ri, r2 %+ 2
Lemma (4.13):18]

Lot X omad ¥ be two dmveriihle sumrices gf rank [ ond s respeciivell, over a princ i tdeal

domain B and ler: B\ XE,=INX) =digg {d, (X, d. (A, ... d, (Xjdnd B, YE. =INT} =diag
fd (EL d- (3], . d | (T} the frvariand factor marvices gf Xand Fehen: (8 @B ) X @ (E
EE .} =D & INT) and fram this the brvarioe fctor mairices gf
X @Y can be written dig (X & Yi=d . (X.di T}, o (T, .. d, A duT]
Propasigan(d. 16):/6]
Let H. oo H; B two p-groups then the mumvls which expreszes the TVH, w1 bosis af
RyH W Hy) basis iz U@L
Proposinon (4. 17): [9]

If r ir aprive nomber and & 5 aposiiive Dueger, then

-1 1 .. 1]
{C .})=|0 @
o 0 0 .. 1
Waich in_arder J5+ 1) w5+ square matriy
Propasician({. 18):[10]
The general fhrm gf muztrices B0C | ooed BT <) ave
r -1 o o 0 ... 0 0]
(¢ 1 -1 @& @ .. © 0O
(0 O 1 -1 ¢ ... @& O]
E{_r_'l ::I- - . - - -
|0 O 0 ¢ 0 ... 1 -1}
(¢ O 0 ¢ 0 ... 0 1]

which 5+ mE+I) quare Mo

EC,+)= I, .1, imm mrmn:?rmttmﬂ&fﬂ'.e,hﬁﬁ{l:l: ...... l}

Remark (4.19)- [10]

In gemerdl if m=r] "' w7t o m. " where greatest comman denominator (v ny )=1, ifi

Fjodforall i I=i=n ,n F 2 oe prove numbers oud o @iy positive mtegers s all
i=1 3 __wnthen:
C“ =I:|-'I=‘ - I:'__:‘=_. W, M ':'I""ﬂ-'
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Around Artin's cokernel of The Group(Qam*C7) Where m=ri.r2 v r2 # 2......

1- By Proposition (4.17) we get-my #+ 2
LiC ) =U (L m) @U(C o)} & . 8T, ).

Thus, we campwrite U0 ) as:

Uc = RiC_)

[¢@ @ 0 . 0

Where R(C )iz the marix which is oltained by omitting the last rovs
08 IFand the last colwmn (1.1, 1} from the Tevcor product,

U Cym) @U (T} @.. @UC, =) Where U{C ) is qf ovder.
fra+fa+). . (a +i) = {a&+Da +1).. (o +1} square sarnc
d- By Lemna (4. 15) we have

a-B(C =B, =} @B (C, a} &.. 8B (T, a)

B-E(C _j =EC, = } @EC, o) &... FE Ly ).
Proposiion (4.20)-[2]

I me=r™ e T, " where o @y positive imtegers [f{ =], r's are primes numbers mud
greatest commen denominator v rp b=1 then the marplCh)
g the guarernion sroup Ohe 2
I 1 1]
IRGC N | 28T N |
L-I:FQ z I'I'l-I =
o | 0 0 | e
i i} i} 1]
1R i 1} e il 1]
il 1] . 1] 1]
|0 i 1 a i e 1 |
L 1 - 1 I |0 i - 0 0 |0

Whick i [Jlarl +1)-la, +1)---@x + 1)+ 1] -"':'[:lﬂ'l +1)-la, +1)---4x + 1)+ 1] SOUEFE WD,
RIC,) & similar fo the weavic i Remorks (4.13).
Proposiaon (4.21):(2]

Frm=rt ot | where greatest comman denominator ¢y ) =1, fiFjoudn T are

prime rumbers and o iy pozitfve infegers, then the mmrices B0 and EfQ ) are raking the
Jormz

DOI: 10.9790/0661-2102025973 www.iosrjournals.org 66 | Page



Around Artin's cokernel of The Group(Qam*C7) Where m=ri.r2 v r2 # 2......

il '|
aC_ -8B _1 i
BQ..) = o|
il
1] 1] il 1] il
il il il il ByC il
il il il il il
il il il il il
_|'| il il il il 1} il il J

Where £ = (o +1)-la. +1)-la@, +1)---la +1)-1 They are [Jl&l +1l-a +1)--la + 1+ 1] ®

[Jl.:f, +lj-a, +1)--la + 1+ l]Eqmnmﬁ.

3.The Man Resulrs

Ji this secrion, we give the cyelic decomposizion gf the factor srowp ACYD ., =000 Wwian
M= Ty are primas numbears , greatest comimon deneminatarin.r,) =1

and vy, 1 = 2

Theorem (5.1):

L M=rLr; | P P 3 Where greatest commen denominator () =1 and r;, r. are promes

rugihers, then the maric UV =000 of the group Oy =0 12

0@ | U@
E"'E:.- )=
|_ n | U[QL‘?.':I
where S+ 11T +1+2=18 Which iz I8= 15 sguare rumric
(o) iz similarity the mumric of Propozirion (4.20)
By _definivian gf LVG) we fond the mmric LQs,=C:) -
LY} = O™l ( =7 QowCy) 7=
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Around Artin's cokernel of The Group(Q:n*xC7) Where m=ri.r2,r; r2# 2......

[ZR{C,, ] 1 2R(C,) 1 1| 2RiC) 1 2R(C) 1 1
a... o1 Q- g 1 1 Q--- o1 o--- o1 1
pt 2 [y 1 Q- 0 1 0| 2R(C.) 1 o--- o1 @
a--. o 1 Q- g 10 Q--- o1 o--- o1 @
1. 1 d-- o a 1--- 1 0--- o o
- oo 0 0| 2R{C.) 1 2R(C.) 11
a--- 1 O 0o : : :
: : ER Q--- o1 o--- o1 1
: =z | 2R 1 o--- o1 @
a--. o o e o a Q--- o1 o--- o1 @
a--. o o e o a 1--- 1 o--- a o
where T+1LT+11+2=18 Which &= J8= 18 squmrs mariy.
0@z | Q)
= = U(QzuxCs)
0| U
2):
When we tabe the matris LD =0 ) wsing two methods:
Flirst:
Ly deffmition gf LG
U #CA = 2 o) = O s s 7O S # Oy g peT))
A # TS
[320 o o0 a [N T T R | R R N
28 MM M M oo o 09 oo onononod ooon
H4 O B4 0 [ T T | R | R T T I |
I T O N 111 NN N AN | N NN | (Y N
210 G 0 LI [ S N | A | A Y N Y NN I (N I
42 0 4z 0 4 44X o o0 40 9o o o o004 o0
R Y I | AN N I | | A N R T N I I
14 14 14 14 14 14 14 14 0 4 B 0 o o0 o4 60
ms o o LI 1= N | | O { N T R I
T B S T | [ T | T N | " | A R T T e I |
i 4 4 4 K P o o0 o4 4 4 4 00 4d O0
12 o 12 0 oo om0 o120 12 B o0 od o0
w0 0 I K [ T N | | | T |- K N | | N W 1
E: [ T & B | E:] 1 I N T N [ B (A
[+ i1 [=] [} 2] 4] [ [ RN | R ¥ I 1 [ [ O | B I
i 6 6 1 i 6 1 o6 o0 1A 6 10 18 0 10 6 o0
2 F oz 2 2 2 2 0 2 F 2 3 2 T 2 LR
15 0 0 40 1% B oBoB o1 150 0 on 15 0 L
And (=*( Qs s3Cy)'=
[ 1210 1210 1720 14z0 1/zip 17210 17208 120 ar4zn 1720 {3 i 1210 1420 17240 17280 Bz a04ezn 1420 7
i1rzin g/10s 34105 Zf10s 1/zip 8105 Ifins 27105 /105 1720 B 105 20105 2F105 1210 15 Lt 27105 3105 Efi05
(s 1] /210 Efi0s 1/108 (I i ifzin  2rics i/108 a,/1n5 120 17xie 3005 17008 17210 i/2i0 27108 80405 17005
1720 {3 i zi0 1210 (s Bl 1/zin 1200 1210 aszin 1210 1720 Lz10 17200 /zin 1210 1720 47210 1,210
i1rzin 1210 1720 14z0 (s Bl 1/zin 17210 10420 1Mz 1720 {3 i 210 17420 /zin 1210 17200 47420 ar4zn
Irne 370 1735 17108 1210 1210 If0s 17108 17108 1/2n 3770 If36 17105 17710 1720 27105 17105 17105
1720 {3 i 1742 s i 1/zip 1210 17208 (I il {3 i 1210 1720 1/4z 17210 17240 17280 [ FON g i aszin
i1rzin 4 35 o 27105 (s Bl g/105 27005 24108 20105 17200 435 1] 27105 /zin &rins 20108 3105 /105
1] 1] o (FSE 1] ] ] 1734 1] o 1] 1] 1714 ] o 1] 114 ]
1720 {3 i 1210 17423 (s Bl 1/zin 17210 17430 120 27105 27105 IMons 17005 2705 27105 20108 41058 1105
1720 Bf10E  ZF105 235 (s Bl /35 27105 27105 20105 ZFi05 3270105 Bf105 BFIOS 2105 327105 BFI05  B/I0S  BSI0S
i1rzin 1210 20105 1rfies 1210 17210 ZFins 17105 17108 05 2F105  BMOE 47105 20108 21005 BAIDE 440105 47005
i1rzin 1210 1720 (s LR K U] 17210 17208 17200 {3 i 05 27105 20105 27105 20108 21005 27105 3105 Efi05
1720 {3 i 1210 1/42% 1210 17210 17208 1fade 40420 27105 27105 IM05 171058 20108 21005 27105 141058 ario5
i1rzin AT0 1735 1735 (s Bl 1)z10 Zjaos 17165 4105 05 [T 4735 47105 ZFI05 27105 BFIGS 4105 4105
i/zin i/210 i/42 s ] (I i ifzin 17210 1/2ie  drzin 05 jies 321 27108 3f05 27105 /108 10105 24105
1720 4,35 o S B L Fati] 8105 ZFins Z7105 27105 27105 1635 1] BF105 20108 A3F405  BAIDE  BI0S &/105
- 1] 1] o 1714 1] ] ] (FSE 1] o 1] 1] 257 ] o 1] 27 ]
where 4(1+ILI+1)+2=18 Which i 18« I8 square marvis. l
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Than fpfQsas3C5)
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el L R L R
_IIII..J..J.“.U.HIIII.U.U.U.U.U_ e e e e e el e | e e e e e e e e
mEEmEEEmE O EEom =D MOoOMoOoooogMmoMooO a0
HEMEEE el s o ] R - N-E-N-E-N-R- 1 - -]
NN -N-N- N - - -N-N-N--] _I.I.I.I.I..H.H.H.H_ 18 OO oo 00 OSSO0 D0 o0
Moo oo oo oolMo oD oo oo o e e o e o e e e s

MoaMOoOMoOMOSO=—=lMESMOoOMMES M3
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where $(1+ILI+i)+2=i8 Which iz 18~ 18 square matro.
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MO oM DO DmMD DD MD DD - m IIIIIIIII EEsEooEDEREEE SR SR S
LR N — I — I — N — I — I — N — N — ] N Pl P Pl £ Pl e ] mmmEmEmEmEE= i NI A= ]
|||||||| =A-N-N-N-N-N-N-N--] m. L TR T r.l..._“.. MHNed oD DO DO DD DD
Moo oo oo|lac oo oo oo o M ._J_.H.H.H.J_.H.H.HI.__"”. L= MMOo oo oo oQao oo oo os
S - - L ] : i mM MEose e oREeseaEE =
CE-N-N-N-B-B-N-R-Jl-N-N-B-N-N-N-N_-N-| W .J.u m ._I_.: ||||||||| L W R ]
||||||||| e wr.lﬂr.l i~ DM DA DN D= DD DD 0D DD
[ IR =T B - T =N~ "I T - I -~ .m = -ﬂ. ﬂﬂh. MMOoOMMO oSO oo oo @3
FMEDSAMND =B E E0E 0S8 5 nm_.u E : _..r..ﬂ.ﬂ.ﬂ......ﬂ.ﬂ.ﬂl.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ
MEomoMmooo=lcoooco oo oo g .M m ".r.__

where 471=1LT=1}+2=15 Which is 15= I8 square marix.
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Around Artin's cokernel of The Group(Q:n*xC7) Where m=ri.r2,r; r2# 2......

Proposttion (3.3)

Fm=ry,.r ,nn F2 ounr ae prines nimber then the Marox
BiQ ;w2 C;) and the matric Ty, = C3) af the group 0y, > C; ave -

0 | B(Q2m)
BiQem *CF S .

B(Q) | ~B (@)

18«1 8sgumre wamviy.

i
0 E(Qm)
EfQm>Cy)= -5
E(Qa0) | 0
18] Szguare BTty

1 0 @& O 0 0 & 0 0 & 0 0% & 90006 37
@ 4 & o0 0 4 & 0 0 & 9o & 0o g @
G o i 0 0 0 & 0 0 & 0 00 & D00 3
G 0 @ 0 0 0 & 90 0 & 000 49000 &
G 0 & 0 1 0 & 0 0 & 0 0 0 & D0 g @
@ 0 @ a0 0 4 & 0 0 & 9o & 00 g @
G o & 0o 0o o0 4 0 0 & 0 00 & D00 @
G 0 @ 0o 0 0 & 0 0 & 000 & 100 &

FWhere S= G 0 & 0 0 0 & 0 0 & 000 3F D 10 @
@ 0 @ O 0 4 & 0 0 4 00 & Do g @
G 0 & 0 0 0 & 0 0 & 00 &0 00 3
@ 0 @ 0o 0 0 & 90 0 & 0 1 0 & 90 g &
G 0 & 0 0 0 & 0 0 & 00 4 3F D00 @
@ 0 @ 1 0 a4 & 0 0 & 0o & 00 g @
G 0 & 0 0 0 & 1 0 & 0 00 &0 00 0@
@ 0 @ o 0 0 & 90 4 @& 0 006 & 9§ o g &
@ 0 @ 0 0 0 & 90 0 & 000 & 9o 10
[ & 0 & 0 00 @& 0 0 & 0 0 06 & Do a4 4]

18w 18 square watrix.
Proof:

Lsing theorem (3.1 we got in the form gf U700, =0 and 1w the above model form

BiQ =T and EQy, #C5) thew

B0 o =0 U =0 B g 0 =g8(4.0, 2,2, 2.2, 2. 2. 1. 1.1 11 17=D0 0 #05]

Which ix 18=18 sguare sy
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Around Artin's cokernel of The Group(Qam*C7) Where m
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Around Artin's cokernel of The Group(Qam*C7) Where m=ri.r2 v r2 # 2......
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To T DO 5 0O ) ovad the cyelic decomposition gf the facior sroup

AC{ING: ;2 #C5)). by proposition (4 20hee sot in the form qf TT0; : 4

2

2
0
0
2
2
0
0
1

[ == T S T o T O o Y S o Y B

— e e e e e e e

[ o o Y R
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L T o e R o O o Y S

L T o e R o Y T Y
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By theorem (3,10 we et in the form of LYG: ; 0 =C5)

2 2 2 1 2 2 2 1 1|2 2 2 1 2 2 2 117
0o 2010 2011020102011
oo0oz210021 1002100211
o o0O100O0OCT1T1|00O0C1O0C0011
2 221 00010j|2 2 2100010
0 201 00010O0J0 20100010
oo0oz210001O0|002 100010
o001 0O0CO0ODT1OCO0I|0O0OC1O0CO0O0 10
~(1 1 1 1 0 00001 1 1 1 00 0 0 0
Ll s o2C5)= o 0o0OOODOQ0OODOTODI|2 2 2 12 2 211
o o0OO0OCOQOOOI|0 2010 2011
o o0OO0OCOQCOO0OOI|OO0O 2 100 2 11
o o0OO0OCCOQCOO0OOQI|OOOQ 100011
0o 0o0OOODO0OODOTOT ODI|2 2 2 100010
o 0o0OOOCCOQOODOOTOI|0D 20100010
o 0o0OOOCCOQOCODOOI|OO0 2 100010
o0o0OO0OCOQODOO OO0 1000100

L o000 O0QQOQOQOOQOQll 1T 1 100 0QC 00 |
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Around Artin's cokernel of The Group(Qam*C7) Where m=ri.r2 v r2 # 2......

Aned We find the matrices B0 ; 2050 apd EfD; 5 505 oz in example (3.4) then
B0 5 T L0 5 om0y BV 5 ol =gl 2,220,202, 2 2. 20 1L L LI 1} =IN0: 5 0 w05

12
Then by theorenerd 12), we have ACDIG: ;x5 & G
i=1
Theavem{5. 6):
L m=r.r, F, F>2 Where greatest comman denominator (v ) = Lad vy v are priwes
runbers
12
AC Quy ez} = & L
i=1
Proaf-

By Thegren (5.0 L we find mmrie LVQ,,,, =C5) and by Propozinion (3.3) we find susmzs.
B Q py #C5) i B =)
B = O LR = By O =iy, 3,22 2,22, 2.2.2,2.2 2.0,1, 11,1} Then by Thearem

(4. 120 we Rave:

12
AT Qap =l = B 5
i=1
Example (5.12):
Lat’s take the two growps Qo ™ oy ol Qg ¥ 0y then -
12

L —AC( Qs Mee ) = AC(Gha g Mol = B G
i=1
12

E—ACTRy Mo} = ACTGhas Moyl = B 0

i=1
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