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Around Artins coleernel of The Group{Q1,+C7) Where m=r1r;,
ri, v ¥ 2 Where greatest common denominator {ryrs) =1

and vy, r; are primes numbers
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1 Abstract:

Determuining the cyclic decamposinon gf the abelion facior group ACYE) = GV TG, where
G = e wCo, m=ror;, so that vy w4, r e primes pumbers and the greddest common
denomiraior T, vy )=1 is the privumy elyecive f the study. the group of all Z-valusd characters gf
& over @l cyclic subgroups q,l"f;e Eroup of nduced wiit characterisiics gf 3

We find thar ACYL 200= & ;.

i=1
Ky words: Cyelic sroup  Qumternion srewy, prise muwsber mud odd mumber
2 Irfroduction.

Represerraion theory delves inte the study of abstract alzebrgic structures By porraquing
thelr glemient: @ mangformarions g vecior spaces, gften wiing mairices fo elucidme algebraic
apenmions. M the realm of finite sroups, members are Qipically depicred via brvarnihle mumrices,
therely ailpning srowp operaions with mari muliplicaion. This ranch boaris apelicarions
aerass wartows diseiplines, mcluding piysics, chemiziry, aad other reaines gf mumhemusics. The
Artin cofermel, denored ACNG), & pertinerr o finie groups and delinearss the fiacror

group (G TVG whers TG denores the cenger gf growp G ADYG) mupeifesis ar o abelion grows,
Eenarared by rhe Z-valusd characters of &
3-Preliminars (3.10-[2]

Diefined for a pozitive Doeger m = 2, the 0 Gersralzed Qumernion Group = shaped by
gFeneraors x and v, expressed o On =50 )" Ochedm-1, k=0 1} Thiz group, kaving an order gf 4m,
adheres to X =v'=1 oed 1™y =™, Within finfte sroup & Artin characters, induced by a princizal
charactsr o a cyelic subgrowy, are siruciured m the v characters fable dpiGl Thiz sable
urfolds with rows detailing M-oovjusae classes, elements in each class, cextralizer fize
[OGCL @l ard successive Pows praseriimeg drtin character vwaiues.

Defininion (3.2
The groum O, = i5 the direct product sroup of the guaersion srowy (s, gf order 4m oud the
crelic group O gf order 7, then the order off The Group 0o = i 28w
Thearem(3 3):- [3]
When 5 5 @ posithee Foeger wumber and v = a prime xonber, the general form gf the Artin
charactsrs table of Gyn & given Bu -

SalCrl=
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Around Artin's cokernel of The Group(QamxC7) Where m=ry.r; vy, 2 # 2......

T-classes
[ [+~ [ [« [x]
€L 1 1 1 1 1
(AN ) " " r‘ r r
g P 0 0 0 0
o e e 0 0 a
& peee peee peee Q 4]
o - - - r 0
7., 1 1 1 1 1

Fabla® 1)

Carallere (34) (3]

Let m=n " m e o m " where greatest common denominator (n, v J=1, ffi=j and
1 5 are prinees
numbers, anda @y positive omegers, then, ArfGu) = Ar(Cy o) B ARC, =) @... @ ArC, =)

Exaomple {3.5)-
Artin characters fable gf the oeclic group (o .ormpm L m T2, 0.0
arg primes numbers ond graatast comumon denemingtor(n, r.) = 1. wing corallary (3,3
b = as following ArC; . vy 1y =400 ST, ) &4, ).
Af(C: nn )=
[ clases 01 B Q) e e 0 )] = [x]
[ 1 1 1 1 1 1 1 1
||:'L.: e LEL d_;|| nn | 2 I I 2Ty I N I
" Ty a a a 0 a a a
o ] z z z 0 a a a
W n a n a 0 a a a
' 2 a a r; 0 a a a
- T.r 3] 3] a LPLE a a a
" r: a [ a 0 P a a
e r. a a I 0 a [ a
Ea 1 1 1 1 1 1 1 1
Labdet i 2
Thearem(3 G)-f2]

Frhen s i an odd nuseber, the Quarernion group b, T Arnin characters table &= provided oo
Jbillows:

) =

| | F-Classes o Chy | |
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Around Artin's cokernel of The Group(QamxC7) Where m=ry.r; vy, 2 # 2......

F-Clasaes I gir+ Tl
CLd 1 2 |...] 2 1 I I | m
['I}"['L.: dim | Zm | ..o | Zm | dm | Zm Iin | 4
il 1]
ih; I

2.Ar{C1e)

iy

11 M. m 1] 1] m 1]
R

Takl= {3.3)
Sothe 0ZrZm-1, | ir & anumber gf Tclaczes af Ch. and 3, Artin charactars of the O, Jbr
avery =g = [+].
Example (3.7}
Apl v ) vy, rmare primes numbere , greatest common denominator(r, ) = 1.
aad ry, s F 2 by wsing theoress T 5]
Ax(Qs nm ) =
V-Classes | [1] [ []] [0 | [ | =" 1| [=1] [x=1] [x] | [¥]
[ ] 2 2 2 1 2 2 2 Til;
H-"ﬁ'zr.n“.'l-:' dryry | 3 | Inm ArTy &1, 1; 2Tify | 2ryrp | drers | 4

oy 4, Ts 1} | il 1) ] 1} i | ]

I 3 4 4 4 ] ] 1} di ]

iy dry ] 4r g ] ] 1} di ]

d, ar; ] ] ar; T ] m ] ]

i, T ] ] ] T,T; ] m ] ]

I:I'IhI _'|I ] arl | ] _'_'I 1} i} ]

& 1 ] i} 2r ] ] i i | ]

iy ] ] ] ] ] ] ] ;] I

L2 £58 T ] dl i T ] 1} i |

Tahla (3.4)

Theorem (38) F1]
JE (e wCy) 5o they m=r. 1, |, 1, Ore primes numbers , greatast common denominater(n,m,) =1
ad vy, o= 1 be am follows:

g ;I’! -, "xC_E

T-Clzzses of Qogn >

T-Classes

ey

= [

T T B [ e ] R A [t ] R [ ien [ AT ] e

T-Clzees of Quwizs

Tro TN =) ¥ = =
Je ] | Bt | B ] | BT ] | Bz | Bl

icL |

1 el

el I T el el [ I T el

el I el 3 T [T

|cli|:n iy [ELa)

Tdm [ETY

[ETY FETY Tam Tan T3m [ I8 | i6m | [4m [E™Y

Tan TEm [ETY Tdn T3m | IF |

|
I
|
i
Dy
|
|
i

P

TA1(Qu)

B

¢'2II

Dug

g

Dn g

¢'$II

Dy

Dy

¢'1II

AL(Qum)

A Q)

Table (4.1)
18=18 square matrix.
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Example (3.9)-
T fTrd 4pi o= Cel=dei0y s s »Cilny =5, v =3, wsing the thegrm S 400 it is
H5(0esl=
T-CTazsez (1] [x*] [x*] [x*] [xH] [x] [x*] [x] [7]
| CLaf I 1 1 T I I ] I 1=
[ [11] 30 30 30 ()] 30 H 30 £}
@, a0 1 [ 1] 1 [
=3 g £ £ 4 1 1 1] 1 1
=3 1I 1 I 1 1 1 1] 1 1
&, a0 1 1 EE 1 1 1] 1 1
& 50 1 1 1 ] 1 1] 1 1
N [ 1 [ 1 [ [ 1] 1 1
&, 10 [} [} ] 11 [} ] 1 1
&, 3 ] ] 3 ] ] ] ] 1]
@, Iz 1] 1] 1] 1z 1] 1] 1 I
Tabileid 3
With the help of theorem (3 Slit ix -
AP (D)
T-Clases | L] [e? 377 be® 33 Ge® 7] Ge"= 00 | Ce® JT] Ce® 7] GedT] DedT] 2T G? 21 | O® S| s | et 21 | Oe? o | [ ] | Dol Dveed
[4M] 1 4 T ] I T T 4 I3 1 3 ] ! I 3 3 ! |E]
|EE" “"""L"’l 420 | 210 | 210 10 43 200 | 210 | 210 | 28 | 4320 | 210 210 210 43 210 210 [ 210 | 28
T | 0 ] ] ] ] ] T |0 |0 0 0 0 1] 0 0 T |0
Bz IR I8 I8 IR 1] 1] 1] 1] 1] ] 0 0 0 1] 0 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] T 0 0 0 1] 0 0 T ]
Ty 1) Ik £} £} 14 £} IE] £} 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 3 3 3 3 ] ] ] T 0 |3 3 3 3 1] 0 0 T [0
Dy II [1] IZ [ [1] [1] [1] [1] [ 1T ] I 0 [1] 0 0 ! ]
Dreny Hi [1] [1] a0 [1] [1] [1] [1] [ a0 ] U] 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] ] 10 L] U] 10 | 0
o 2 I I 2 I I I T [i] | 1 1 1 I 1 1 | 0
San I3 [ 1] 1] 1] 1] [ 1 13 ] a I I3 ] ] I I
Lanleid 5]
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Around Artin's cokernel of The Group(QamxC7) Where m=ry.r; vy, 2 # 2......

4. The Factor Group AC{G):

T thiz zection, we @im o explain the hasic definimiovs aud fmporiani theoreres gf the grous
ACYG.
Definition (4.1)-[6]

Ler Ty ke the subgroup qf R(G) pensrated by drtin characters

VGl i anevma subgroup qf F(G).then the finite factor abelio: sroup E_E{E} TG & called
Aron eolernal of G, derated by ACTG)L
Defininen (4.2.): [7]
Lot I] be o marts with exfries in g priecipgl idbal domain B . A k- minor of I = the
deterpunme gf Eak sub-mairic preserving row oud coluno order
Defininon (4.3):[7]
A kg determingny divicer gf U7 = the greagest common divisar (ec8 of
ail tha & — mimor, ther i denoted dy D ().
Lemma (4.4):[7]
Lat U Band B be mumrices with entries i othe principal foeal
dnmirin 8 Lot B oed B be ivertible searices, then
DB LT = Dy (0 modwlo the growy of wiis gf A
Theorem (4.3):17]
Let U be oy memric with eniries in g principal ideal domain B
then theve exizi mmrices Baond E such that -
1- B mnd E are fvertible.
i- BIE=D
3- Dz adigsona rumr
4 -Jfwe denote D By d then there exists a norural number mi ;- § Sm Sn fuch thar j = m inpiles

d =0 audj Zm impliesd =0 and [ 5j =m  impliesd |d

Definition (4.6)- [7]
Lot L7 be pumiric with entries o principal ideal domain R such thar U7 iz squinamleny o raariy

D=gdiggfd. d . ...d. .00 . OGwhered |d_ for

ijﬁm cail D ehe imvariaer foeter marbc gf U and &, o, ... od L the Sniariou

Jacrors gf LT
Theorem (4.7):/7]
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Around Artin's cokernel of The Group(QamxC7) Where m=ry.r; vy, 2 # 2......

I I7 i ey with erories in g princin ide doweain 7, then the Imeariant fociors are wigus .
Theorem (4.8): [7]

Let E be g fimitely generaied module over the principa dorsain B, then K o the direct zwm
of cyelic submodules with amifilmime ideal
<d = <d = ..<d >d |d prj=121 .. ml

Proposiion (4.91-[ 7]
ACYG) is a futely generated Z-moduls.
Theorem (drnm's ) (4 10):(8]
Every refiorna valved character of & con Be weirten @ a [near cambinarion qf Artin
characters with cogfficient raional mumhers.
Remark (4.11): [8]
Let | be the number of @l dizitner T2 clarses g &5 then dpiG) and

éﬁi‘ are qf rank . Accovding to the Artin's theorem thare exicts s vertible mmrix U (G
with entries i O such fha

=(G) = U (Gidz (G) and thix implies, U (G) = 4p(G) . (=(G)

U (G} ix the marrix expressing the TYG) basis in terws of the R(G) basis. By Thearem (4. 5), thare
gxist fwoe mmrices By and EXG) with determings T [ cpch tha

B(G). L7GLE) =dige {d, dy, ... d }=D5 whered, = 2 D (GVD, | (G This process
Yislds a new basiz for TG ME{G} AV Vo,V Fand U, 0, o U7 respeceively, with the
properiy v =d u . Hencs, by Theorem (4 7) aud Proposition (48] the Z-module A0 (1G] s the
direct sum gf cpclic sub modules with mvuhilating ideals <d, >, <d, >, . .<d =

Theorem (4.12):[8]

ACG) = EE. where d =X o psisn,  ro aadl 5 the menber of all disttw Molasses of G
il

Corollary (4.13)-[ 6]
|ACTE) | = alee (LTGLY .
Lemma (4. 141-] 6]
IF A ond B awe fwo marices g degres s oo £ respeciivel), thens

det (KEY) = (det (X))° . (et (T} ™.
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Around Artin's cokernel of The Group(Qom*xC7) Where m=r.rz v r2 # 2
Lemma (4.13):18]

Lai X aad ¥ be two dnveriible sumrices of ramk [ and m respeciively, over a prine i ideal

domain B and let: B\ X E, =YX =diag {d, (&, d. (A, ....d, (Kjdnd B, TE, =INT; =digg
fd (EL d- (3], ...d | (E)} the rvariand factor marvices gf Xand Fehen: (8 @B ) X @0 (E
SE .} =D @INT) and fram this the brvario fctor mairices of
X @Y can be written dig (X & Yi=d.(X.di T}, o .a(T). . d, L duT]
Propasian(d. 16):/6]
Let H. aoid H; b two p-groups then the movls which expreszes the TVH, w1 bhamis af
RyH W Hy) basis iz U@L
Proposinon (4. 17): [9]

If v iz aprime monber aid 5 L @ posiive DUEger, then

1 1 .. 1]
{C . jy=|0 O
o 0 0 .. 1
Fhich i_arder S+ 1 95+1) square Tty .
Bropasitan(4. 18)-{10]
The general fhrm gf muztrices 50T | ooad BT <) ave
r -1 o o 0 ... 0 0]
(¢ 1 -1 @& @ .. © O
(0 O 1 -1 ¢ ... @& O]
E{_r_'l ::I— . . . . .
(|0 O 0 ¢ 0 ... 1 -1}
(¢ O 0 ¢ 0 ... 0 1]

which B_J5+ 1w+ quare Mo

g‘ﬂ',:}=!,,ff.. i amt mrzewmttmﬂﬂfﬂ',t,hﬁﬁ{l:l: ...... l}

Remark (4.19): [16]

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

Fjodfral i I=i=n ,n+F21 areprime numbers oud o @y positive integers s all
i=1 3 __wnthen:
I:'u..=|:'-'l=‘ = I:'__:‘=_. MM ':'I""ﬂ-'
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Around Artin's cokernel of The Group(QamxC7) Where m=ry.r; vy, 2 # 2......

1- By Proposifion (417 ) we get-mp + 2
UiC ) =U (£, m) @U (o} & . U, ).

Thus, we caprwrite UC J as:

U = RIC_)

(¢ @ a4 .. 0@

Where R(C ) is the marrix which is obtained by omitting the last rows
J00_8 IFand the Jast cofumn (1.1, . 1} from the Tevcor product

U (Cpym) @U(Crym) @ UG, =} Where U(C ) i qf ovdbr,
fFa+lia+l. . (e +1) = {&g+Da +1).. (& +1} Jsquare saernc
d- By Lemmna (4.15) we have

a-B(C =B, =} EB(C = }&.. &8, m)

B-E(C _} =Bl = } @EC,mj &... @E Ly ).
Proposuion (4.20)-[2]

If me=r" e T, " Where o @iy positive imtegers [f{ =], r's are primes numbers mud
greatest common denominator vy vy b=I then the marilth)
g the guarernios sroup e 2
I 1 1]
IR{GC N 1 28T ) |
U0, ) =
o | | 0 i |
il il 1] 1]
1R i il 1} 1]
il il 1] 1]
|0 ] a | |a il 3 1 |a)
L I - 1l I |0 7] w0 0 |a]

Whick i [Jlarl +1)-la, +1)---l@ + 1)+ 1] -"':'[Jlﬂ'l +1)-la, +1)---4a + 1)+ 1] SOUEE WD,
EC,) & siwailar fo the seamviy i Remarks (4.13).
Proposiion (4.21):(2]

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

prime rumbers ond o, oy positive Duegers, then the mmrices B0, and EfQ) ) are Laiing the
Sz
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Around Artin's cokernel of The Group(QamxC7) Where m=ry.r; vy, 2 # 2......

il '|
gyC _ 1 - b i}
| =1 'l i
B(0. -
Ill
1] 1] il 1] il
il il il il ByC il
I'l Ill I'l I'l Ill
I'l Ill I'l I'l Ill
il il il il il 1} il il J

Where & = |, +1-la +1)-la, +1)---l@ +1)-1 They are [Jl.ifl +1-a +1)--la + 1+ 1] *
[Jlﬂrl +1)-l@, +1)---l&x, + 1)+ l]Eqmnﬂﬁﬁ.
3. The Main Resules
Ji this secrion, we give the cyelic decomposizion of the factor growp ACYD,,, =00 Wwiten
ST Ty 1are primas numbars , greatest conmon deneminatarin.r,) =1

ad v, o2 2

Theorem [5.1):

L M=PLr; | P o7 3 Where greatest commen denominator () =1 and r;, r; are primes
rumihers, then the mari U =00 af the group Qhe =0 12

_ v | U@
L =i I=
= o | wew

whers S(1+ 11T +T+2=18 Which iz I8= 15 sgquare sumric
(Ee) L5 similarity the mumric of Pragosition (4.20)
By defiminian of LVG) we find the maric UYCh. ;) -
LfDaa2C5) = 4RO =CoLl (=7 Chaly) 7=
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Around Artin's cokernel of The Group(Qom*xC7) Where m=r.rz v r2 # 2

[ZR (L, 1 2R(C,) 1 1| 2R 1 2R(C,) 1 1
a... g 1 Q- g 1 1 Q--- o1 o--- o1 1
2R 1 Q- 0 1 0| 2R 1 o--- o 1 o
o o1 Q- o 10 Q--- o 1 0--- o1 0
1 1 Q- 0o a 1--- 1 0--- o 0
o oo 0 0 2R(C.) 1 2Ri(C,) 11
a--- 1 O 0o : : :
: : ER Q--- o1 o--- o1 1
: EREN et 4 iy 1 o--- o 1 o
o oo e o a Q--- o 1 0--- o1 0
o oo e o a 1--- 1 0--- o o
where ST+ LT+11+2=18 Which & J 8= 18 squmre warix,
U@z | Q)
= = U(QzuxCs)
0| U
2):
When we take the moroc LD ;=0 ) wsing two methods:
Iiin
By deffmition gf LG
L Qe #C = LN o 000 = Qg 2 54 G a2
S0 51 2O
[320 o 0 a K [ T I | I R I D
28 MM M M [ T | T R | N R R
B4 O B4 0 K [ T N | S { I T 1 N 1 T I | (N S I 1
90 6 o w4 oo o oo 4O 0O 0B o oo o4 o0
210 G 0 a 2w oo oo o0 o 0o o0 od G0
4 o 4z 0 4 4 o oo 40 o o0 o o004 on
. R Y I | | N I R
14 14 14 14 14 14 14 W0 4 6 o0 B o0 o0 b 00
mws o o 40 e oo o Fo40o0 o0 oD oa oon
T B & B | [ T T N | " A R T R O |
4 4 4 4 oo o o0 o4 4 4 4 o0 o4O 00
12 o 12 0 oo o o012 o8 1 B o o4 00
W 0 0 I K [ T N | S | T | Y N | (O S I 1
/o0 a {1 1IN I N | T | I T [ | (RO I |
[H] ] =] i 5] [H] [ o & 0 B [ B & 0 00
S T T S [ S 1T N VN O (U T S U O [
2 r r 2 i 2 2z 200 2 2 2 2 xF 2 2 ¥ A0
(15 0 0 0 1% o0 B o1 108 BB 150 0 0 1
And (2*{ Qpas2Cy)) =
[ 1210 /210 17200 1420 arzi0 1210 17200 1Mz 11420 17203 1210 1210 17420 17210 17213 IrE1n 1/4zn 1420
Lrzin &/05 2f05  zZ 108 arzi0 aBri0S Ifins 37108 2105 17203 #1085 241058 Zja0s 4,240 [{Fy 1 27105 2005 EFI05
17208 1/210 Zf0s 17105 1rz1m /210 2ra0E 17105 1/105 1210 17xe 3005 17005 irzin 1290 27105 14105 17005
17203 | s B T L Wcs B (S L 1210 1210 17210 1/z10 1210 1721 1210 17210 irzin 1210 (PS5 LI Pl 1] 1210
Lrzin /210 17200 1420 (S L 1210 17210 1M420 1420 17290 1210 1210 17420 irzin 1210 17293 1/4z2Z0 1420
17203 370 1735 1108 arzi0 1210 Ifios 17108 17108 1210 3570 I35 17005 17240 1213 27005 10105 17105
17203 s B 1742 1210 arzi0 1210 17200 [ B s B 1210 (FPs ] 104z 17210 17210 1r2ia (S LU P 1) 1fz10
Lrzin 4435 0 27108 (S L g/105 Z7108 27108 3,105 17208 435 0 271058 irzin &rins 3108 /105 2105
] 0 0 114 0 <] 0 1714 0 0 ] 0 1714 <] 0 ] 114 [+]
1728 i/z10 i/zin R ] (S T i/Z1n Ii2ia 17420 IMz0 27008 30108 IA05 10008 I7005 27105 2108 §f105 17005
17203 Bf10S  ZF105 Z735 (S L B35 25105 27105 3,108 Zf10E 327105 Bf10E BFIOS 27005 327105 BfIGE  EM05 &FI05
Lrzin /210 /105 if1es 47240 1210 Zrins 17905 17108 Zrins 27188 B/105 47005 27105 2ri05 BfIDE 40105 47005
1/zin 1210 s 1] 1re 10210 1210 172a 17208 1210 =205 27105 27105 27105 =27105 2105 27005 20105 ZFIOS
17203 | s B 1210 (FE I e 1] 1210 17200 142 40420 27105 2,108 /105 17008 27105 2ri05 27005 10105 1105
Lrzin 370 1735 1735 (S L 10210 zjias 1715 4105 Zrins G35 435 47105 Zfi05 25105 RfIGE 40105 4105
irzin 1210 1042 17200 (S L 1/zi0 1210 1/2ae 4/z10 Zrins 25105 21 27005 Zfi05 25105 27108 /05 2105
17203 4735 0 Ifies 4210 aBri0S Zrins 7105 3105 27105 16735 0 RF105 27105 ATF105  Bf10S &S Bf10s5
- ] 0 0 1714 0 <] 0 114 0 0 ] 0 257 <] 0 ] 7 [+]
where 4(T+iLI+1}+2=18 Which &z 18« 18 squars matrix. .
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FLr2, L2 F 2.

Around Artin's cokernel of The Group(Qam*C7) Where m

*{ Qa5 X0

Then fpfQszs3C5)

_IIIIrIkrIkrlkrlkrlk

Ll B B = B R o T o e |
™ mmomoE o mm mDmmmmmm omom O
[ = = — = — = = L = B — I — i — i — i — i —
N - - -E-N N -]
TR - - -]
Lo _ B _ B _ B _ B B _ B _RL_N _ B _ B _ B _ N _ B _ I _ ]
HMHomMOoOMOoOMNOoOSsEMOoOMNMNOoO MO MO =
MHaE @M M @ =M@ E MM EE —
HoD N OO DN OO ND DO ™
Ll ol B - - =N — ]
|||||||| == oo oo o s =
[ B =T o I I R = N = [N R I I T I ']
MDD OOD DD DS o0 D0 OO 0
[p L= =R === == =R = = — =]
IIIIIIIII =R
L B I T BN I " I " T |
HEAD SN AD D |G OO DD OO O
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where $(1+ILI+1)+2=i8 Which iz 18« 18 square reatror.
Second: By propasiianrd 20) | thew Uy}

el B — N — I — N —
|||||||| =
- -~ N-E-N-K-
HEAED SO OO oo
Heaadaddadad
- - - -
D D D e
HEgaMaS 8=

1

—_

=

)

Then by Theorem (3.1):

moememowm D DD DD w00 DD D
el B R
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m .m MOMOMOM O=lmoMmoMmag MmO -
m m L L R L
== B Anooornooomro 00 rMo 00 =
| - - B - NN
|||||||| Cloo oo oo @@ @

..M D Do oD oD D oD D o DD DD o
% O Mo ooaSs|oooEosaas
m EE S R R R S S
NI mmmmmmm o Co D EE
.I_-H. DA DA DD DD DD DD DD D
M MMM MEa o=l eaa o
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where $(T+1LT=1}+3=18 Which is 18= I8 square matrix.

50 | Page

www.iosrjournals.org

DOI: 10.9790/1684-2202024054



Around Artin's cokernel of The Group(QamxC7) Where m=ry.r; vy, 2 # 2......

Propostion (3.3)

Fm=r,. v, ,nn =2 oudr rare primes niomber then the Marix
BiQ w2 C;) and the matrix Ty, = C3) af the group Qp, > C; ave -

0 | Bi(@2m)
Bilim #CE 5 .

B(Qm) | ~B ()

18«1 8sgumre wamriy.

el
0 E(Qm)
EQym>Cy= -5
E(Qa0) | 0
18 ] Szquare BTty

1 0 @& O 0 0 & 0 0 & 0 0% & 000 @7
@ 4 & a0 00 & 0 0 & 9o & 000 @
G o 4 0 0 o0 & 0 0 & 0 00 & D00 O
@ 0 @ 0 0 0 & 90 00 & 00 0 4D 0 g @
g 0 & 0 1 0 & 0 0 & 0 0 0 & D0 g 0
@ 0 @ a9 0 4 & 0 0 & 9o & 000 @
G o & 0 oo 4 0 0 & 0 00 & D00 0
@ 0 @ 90 0 0 & 90 00 & 00 0 & 100 @

Where S= @ 0 @ 0 00 & 0 0 & 000 &9 10 @
@ 0 @ 9 00 & 0 0 4 900 & 000 @
G o & 0 0o & 0 0 & 100 & D00 0
@ 0 @ 0 0 0 & 90 0 & 90 1 0 & o0 g @
@ 0 @ 0 00 & 0 0 & 00 4 @& D00 3
G 0 & 1 0o & 0 0 & 000 & 900 @
G 0 & 0 0o & 1 0 & 0 00 & D00 0
@ 0 @ 0 0 0 & 90 f @& 00 0 & o0 g 3
@ 0 @ 0 00 & 0 0 & 000 & oo 10
| o & 0 0 0 & 0 0 & 000 @000 1]

18w 18 squars watrix.

Proof:

LUsing theoren (3.1} we get in the form gf U700, =05 and_ix the above model form

BiQ L) and EVQy #Cs) thew

B{Qin ) U =T B Qi = =g 2. 4.4.2,2.2.2. 2. 1.1, 1 1 11 }=D0, . 2T

Which is 18=18 sguare nearic
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== L= === =~ -

o

C) amd B, o 2050 By proposition (4.21) to find BIQ, 5 o) amd

Around Artin's cokernel of The Group(Qam*C7) Where m
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=R - N - N-N-N-N-] i
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T get the marricez B0, 4

Efzaal -

Ol D L]

o ou S Su [N ]

== == -

Then by progposiion (3.3)
oo
TR
TR
oo
oo

11
b =1
1 =1
o1

o
o
b

By T3
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Around Artin's cokernel of The Group(QamxC7) Where m=ry.r; vy, 2 # 2......
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T T D0 ;0 Cs) opad tRe cyelic decomposition gf the facior sroup

AC{DND: ;2 #C). by propozition (£ 20hee get i the form qf T70; 2 )

2

LD s4)=

[ = J S - T o S B

2
0
0
2
2
0
0
1

By theoram (3.1} we et In

el il el

O D o O O O3 b

]

ol e o o R e Y’ Y N

Ll I e N o o R o Y O o B

[ R e e el el el el el ]

Lo T o Y o Y o e O e S O
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Around Artin's cokernel of The Group(QamxC7) Where m=ry.r; vy, 2 # 2......

Aned We find the matrices B0, ; 2050 amd E(D; ;o0 oz in example (3.4) chen
B0 5 D)LV g gDy BV 2 el =gliqey 2, 2,222 2 00222200 L1 1L I} =IN35 55)

12
Then by theoremdd 120, we have  ACD(G: ; w00 & O
i=1
Thearem(3. 6):
= r, Fy 2 Where greatest comman denominator (v ) = Land vy v are priwes
rubers
12
AC Ryl = B L
i=1
Proef:

By Theorem (5.0 we find mumric U7, »C5 and By Propasirion (5.5) we jfind mugrizg.
BiQ =Ty amnd B =050
B = O IV 0 20 B = O =dligey 2. 202222222222 2,20, 1 1.1} Then by Theorsm

(4. 12} we Rhave:

12
AT Qs =l = 2 0
i=1
Example {(5.12):
Let’s take the two growpe Qo ™ 0y ol G X 0y el -
12

L—AC( G M ee ) = AC(Qhaq el = B G
i=1
12

E—ACQey Moy} = ACTGhas Moyl = B 0

i=1
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