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KJ/JTACUPIKAIIIA HEIBOMOP®HUX T'PVII AEAKOI'O KJIACY
YEPHIKOBCBKUX 3-I'PVII

B miit poboTi omucyoThest 3 TOUHICTIO 10 i30MOpdi3My IesKi 9epHIKOCHhKI 3-Tpyru, 1m0
€ MUKTIYHIMEA PO3IIUPEHHSIMA MOBHUX a0eIeBux 3-rpym 3 yMOBOIO MiHIMAIbHOCTI.

Hexait C3 — amurumsHa kBazinukiiuna 3-rpyna, a Cj. — 30BHimEa OpsMa cyma n
ek3eMILIsapiB KBa3inukaiuHol 3-rpyun Cge 1is J€KOro HarypajbHOro ducia n. Jdobpe
Bizomo, mo rpyna Aut Cl.. isomopdua nowiit piniiiniit rpyni GL(n, Zs), ne Z3 — Kinbie
nisux 3-aauunux yuces. Tomy nagani s qosinabuoi marpuini A € GL(n, Zs) ta 10BlIbHOrO
enementa ¢ € Clh. depe3 A(c) moznagarumemo obpa3 eneMeHTa ¢ Opu aBroMopdiszmi, mo
Binnosinae marpuni A. Hexaii {a, | 7 € Ng} — MHOKuHA BCiX TBIpHUX €JieMEHTIB rpyIu
Cs, ne Ng = NU {0}, mpuaomy 3ag = 0, 3a, = a,_1 ans gosiasaoro r € N.

Pozraauemo mukmiuny agutuBHy rpyny H mopsanxy 27 3 TBipHEM ememeHTOM h i me-
siIKe MaTpudHe 300paxkenusi | 1iel rpynm cremens n Hag Kigbinem Zs. Obpa3 Oymb-aKOro
enementa h' rpynmm H mosmagarmmemo uepes [y, Buswaummo gito - rpynum H Ha rpymi
C% 3a mpasunoMm h' - ¢ = ')y (c) pna nosinpaux enementis b € H i ¢ € Cl.. Iliakpe-
ciumo, mo sapo KerI' € minrpynoro crabinizaropa xozxuoro esementa i3 Ch... Hecknagno
TTEPEKOHATHUCS, 10 MHOXKWHA

A(Ci,HT)={c€Clx |h-c=c}

e miarpynoto rpynu Ci.. Ina marpuanoro 3o6pazkenss I' rpynu H Ta nedkoro eaeMeHTa
c € A(Ci., H,T') mobynyemo rpyny G(I', ¢) HacTynHEM 9HHOM:

G, c) = H x Ci,
a GimapmHa omeparrist + 3aIa€ThCA Tak
(th,c1) + (jh,c2) = ((i + j)h, pije+ jh-c1+ c2),
ne i, je€{0,1,...,26}, ¢1,co € Clhw,

0, axmoi+j <27,
Fii =3 1, axmo i+ j > 27.

Binomo, mo Takum dnHOM 100yZ0BaHa rpyua € mukiaidauM posmmpenusam rpymnu Che. 3a
Jornomororo rpynu H, a 9K HACHIIOK, € IePHIKOBCHKOIO 3-TPYTIOIO.

B pobori onucani 3 TogHICTIO 10 i30MOpdi3My BCi 9epHIKOBCHKI 3-rpymH, (hakTop-rpyta
AKX 33 MAKCHMAJIbHOIO TOBHOIO a0eJIeBOI0 MiArPYIOI0 € MUK/ YHOI0 TPYIIOI0 MOpsaaky 27 i
SKI BU3HAYAIOTHCSA MATPUIHUM Zg3-300parkeHHAM [3]
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Je 1) — He3BimHa Zs-MaTpuiid 18-To MOpsAaKY BUTISITY
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: : 000710 O
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KirouoBi ciioBa: 4epHIKOBChKa Ipylia, MATpUYHE 300paKeHHs IPYyTH, He3BiTHA KOMIIO-
HEHTa 300pazKeHHs.

1. Beryn. Hexait H = (h) — numkaigaa rpyna 27-ro mopsiaky; 7, £, € — nepsicHi
kopeni 3 1 BignosigHo 27-r0, 9-ro i 3-ro cremneniB; Zz — KiJblie NUINX 3-aI0THUX
quces. Posrnsgnemo Zs-300pazkennsd rpynu H Buriasmy:

{&) 0

Ul
TihsTh=] 0 W) |, (1)
0 e

O Iy

net=n—1,u=¢— 1. Ounmenmo sei ve i3omopdni posmmpenns rpymu C3%, mo €
pO3MUPEeHHIM IPAMOL cyMu 26-Tu eK3eMILIIpiB 3-rpynu Css, 3a JI0IOMOTOIO IT'PYIIH
H, i gxi BusHauaioThes 306paxkentsam . I3 [1] caigye, mo KoxkHe Take pO3MUPEHHS
IIJIKOM BU3HAYA€eThCst esteMenToM m rpyin Clha , 110 3a10B01bHSIE yMOBi 'y, (M) = m.

Hamauti Bcroau gepes ag, aq, ao, ... Oya€MO TIO3HAYATH TBIPHI eJeMeHTH KBa3ilu-
kaiuHOl 3-rpymu Caeo, K1 3310BOTBHSIOTH yMOBaM 3ag = 0,3a; = a;_1 (1 =1, 2, ...).
Axino u — esreMeHT KBa3imuKII19HOI 3-rpynu Csee, TO [JIST JJOBLIBHOIO HATYPAJIHLHOTO
qucia k wepes u*) Gynemo mosmagatn enement rpymu Ch.. Burmtamy

Teopema 1. Hezxafi
m (i, 7,k) = (kao — jao, kao®, —kao®, jag —iag, jag®, —jag®, iaq, —iayp) ,
det, j, k=0, 1, 2. Todi
A(CE,H,T) ={m(i,j, k) | i,5,k=0, 1, 2}.

Jlosedenns. 3a oznavennam rpymu A (C3%, H,T') ng rpyna CKIAJAEThCS 3 YCIX
takux ejgementis m € C25%, mo

Iy (m) =m. (2)
Hexait m = (z,v, 2), 1e

18
T = (21,22,...,718) € C3, x1,22,..., 218 € Cys,

Pozain 1: Maremarnka i CTaTuCTAKA
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y:(yl>y27"'7y6)€(cg°°7 y17y27"'>y6€@3°°7

2= (21,2) € ng, 21,22 € Cyeo.

Toni i3 (2) cainye, 110

-7 =27,
-yt + (w2t =yT, (3)
i-al+({)yt =a"

ne 7, yT, 2T — BeKTOpP-CcTOBII, OmepzKaHi TPAHCIOHYBAHHAM BilIOBITHO BEKTOP-

PAIKIB T, Y, 2.
I3 meproro piBHsIHHS cucTeMu (3) OIEPKUMO:

0 —1 ] 21y _ [~
1 -1 Z9 o Z9 ’
—R2 = Z1,
21 — B9 = Z9.

z = (lag, —iag), €40, 1, 2}.

3Bijcu

Amnasoriuno, i3 Apyroro piBHsHHS cuCTeMHA (3) OIEPKUMO:

00000 -1\ /(i 0 1 i
10000 0 Yo 0 —1 "
01000 0| {w|, [0 o0 .(qu): "
00100 -1 Ya 0 0 —1ap ya |’
00010 0 e 0 0 s
00001 0 U 0 0 Ve

—Y1 — Y = 10y,

Y1 — Y2 = —iao,

Y2 —y3 = 0,

Ys — Ya — Yo = 0,

Ys —ys = 0,

(Y5 — Y6 = 0.

3Bijgcu
Yy = (jao - iaOa ja0(2)> _jaU(S)) ’ J € {07 17 2}
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40 I. M. IOPOXHABEIID, I. B. HITATIOYKA

Hapernri, i3 Tpersoro piBusgHHS cucTemu (3) Oy/eMo MaTH:

( .

—X1 — T18 = Jao,
xT1 — Ty = —Jag,
T9 — T3 = 0,

ZE3—I‘4:0,
[ES—ZEQZO,
Tg — T1o — 18 = 0,

10 — 211 = 0,

T16 — 217 = 0,

(L17 — T18 = 0.
3BicH BUILIUBAE HACTYITHE
L0 =T11 = T12 = ... =T1g, L2 =3 ==T4=...= Ty,
r18 = —kay, x9 = 2318 = kag, x1 = kay — jao.
HaJui MmaTuMeMo, 1o
T = (kao — jag, ka®, —/{:ao(g)) , kef{o, 1, 2}.

Teopema mpoBenena.

Hacainok 1. Icnye 27 neexsisasenmnuz poswupens epynu C3% za donomoezoro
yukaiunol epynu H = (h) 27-20 nopadky, w0 6usHAMAIOMBCA 300DAHCEHHAM

{t)

0
T:h—T),= £ (u)
0 ¢

O O

Zlosederns. OdeBUIHO
B(C3% HT)={(E+Th+...417°) (m) |[me C} =0.
Tomy A (C3%,H,T') /B (C3%, H,T') = A(C%., H,T). Ockinbku
|A(C3%, H,T)| =27,

TO HACJ1I0K JIOBEJIEHO.

Teopema 2. Hexati C2% — npama cyma 26-mu eKk3eMmniapie KeasiuyuKaiumoi
3-epynu
C?)OO :<a07 ay, Gz, ... ’30’0:07 3ai:ai—17 ZEN>)

H = (h) — yukaiuna epyna 27-20 nopadky;

{t)
I:h—Ty= é
0

0
()
&

O O
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— mampuune Zg-3obpascenns epynu H, den, £, ¢ — nepsichi kopeni 3 1 810n0610HO
27-20, 9-20 1 3-20 cmenenis, t =n — 1, u =& — 1 Jlaai nexad

m (i, J, k) = (ju+ kmy, jme +iv, im.), (4)

my, = (a((]g), —a(()g)> . Mg = (a(()g), —aé3)) . me = (ap, —ayp),
u=(—ap, 0"7), v=(—ap, 0, 4, j, ke{0,1,2}.

Bci neizompgni poswupenna epynu C35% 3a donomozoro 2pynu H, wo eusnaua-
1omoceA 306pasicermam L' sunepnyomoea HacmMyntumy epynamu.

G (I, m(0,0,0)), G(I,m(1,0,0), G(,m(0,1,0), G (I,m(0,0,1)).

Jloeederns. Hexait BUKOHYIOTHCA yMOBH TeopeMu. CIIOYATKY MOKAZKEMO, IO Ce-
pex Brasammx rpym: G (I',m(0,0,0)), G(I',m(1,0,0)), G (I',m(0,1,0)),
G (I',m(0,0,1)) Hemae nmonapuo i3oMopdHUX.

Hosememo, mo rpyna G (I',m(0,0,1)) we € izomopduoro rpyni G (', m(1,0,0)).
[Ipunycrumo mportmrexne, mexait G (I', m(0,0,1)) = G (I',m(1,0,0)). Toxi 3a Teo-
pemoro 2 icuye oboporna marpuig C' € GL (26,7Z3) 1 narypajbHe 9UCJIO 7, MO He
JIMATHCA Ha 3, 1O

Cr(h)Ct=T(h) (5)

Cm(0,0,1) =rm(1,0,0) (6)

I3 pisrocti (5) Bunmsae, mo marpuig C' Mae BHDJIST

Cii Cia Oy
C = 0 Cyp Oy
0 0 (s

ne Chq, Cy, C33 — 0b6opoTHI MaTpuili Haa Zs Bianosiano nopsakis 18, 6, 2, a Ca,
C13, Co3 — Bigmosigao 18 X 6-, 18 X 2- Ta 6 X 2-marpuni Haj Zs. Tozi pisaicTs (6),
BPAXOBYIOUHN MO3HAUEHHsT (4), TePeNuIneThest y BULISI

Cn Cia Cis my 0
0 C 292 023 . 0 = rv
0 0 033 0 rme

ITe 6 o3nauaJio, 110
Ciimy, =0, 0=rv, 0=rme..

Ocranne Hemoxampo, tomy rpyma G (I';m(0,0,1)) wme isomopdua rpymi
G (I';m(1,0,0)). Arasoriaao MOBOAMTHC, MO IPYIH, MEpepaxoBaHi B TeopeMmi, mo-
HapHO HeizoMopdHi.

Tenep mokazkemo, o BCl 10T TpynH, mo € posmuperasM rpymu C3% 3a momo-
MOTOI0 Tpynu H, 1o Bu3HA4YaIOThCA 300pazkeHHsaM I, KpiM Tux, mo Girypyiorh B
TeopeMi monapHo i30MopQHi.
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42 I. M. IOPOXHABEIID, I. B. HITATIOYKA

Pozrngremo marpuiio C, Burasty

0, X Z
C=(0 6 Y|,
0 0 O

ae ©1 € Zs[n], ©2 € Zs [¢], ©1 € Zs [¢],
X, Y, Z — Bignosiano 18 x 6-, 18 X 2-, 6 X 2- marpuri Taki, mo

31X + (t) O, = Oy (t) + X¢,
Y + (u) O3 = O (u) + Y,
nZ+ ()Y = X (u) + Z¢. (7)
Marpuni X 1Y moxkHa 10jaTH Y BUIJISIIL:

X:X/+X”, Y:Y/+Y/,7

e
NX"+ () ©2 = (t03) + X'¢,
Y’ + (u) O3 = (uO),) + Y'&.
5 3 3
Tomi .
7X" 4+ (04t) = (O1t) + X"¢,
YY" +(Ohu) = (Oqu) + Y&,
3 3
3eincu X’ = ((2”)) — marpuns, nepmmil cTOBIeNb sIKOI CKJIATAETHCS 3 KOODIH-
nar ejementa r” € Zsz[n| y Zs-6asuci 1, n, %, ..., n'7 xinbuga Zs[n], apyruit — 3
KOOPIHHAT esleMenTa 2’7, TpeTiit —a'n?, werseptuit — 03, warnit — 2"n*, mocruit
o x//nf)'
Y" = ((y')) — maTpurg, nepiimii CTOBIEIb STKOI CKJIATAETHCSI 3 KOOPIAUHAT eJie-
venta y”’ € Zz €] y Zs-6azuci 1, &, ..., £ xinbug Zg [€], apyruit — 3 koopauHar

estemenTa Y &.

(O, —O1)t =12"dg(n),
(03— O2) u = y"P5(E).

TakuM 9UHOM

P (€
@2 — @é _ y// ( ),
u
0, = o — ZL’”CDQ (77)
2 t :
21, 29 — eJeMeHTH Kiabld Zs [n], koopaunatu gkux y Gasuci 1, n, n%, ..., n'7

CIIBIAJAIOTH BIAMOBIIHO 3 eJIeMeHTaMHU HEePIToro 1 JIPYTOro CTOBMINB MAaTPHIIL /.
3 pisnocri (7) maemo
nea— 22 =ys(n—1),

M+ zm=2"1-n)+wW+n+ve+ys+vys—ys) (n—1),
Yj €Z37 je{oy 17 27 37 47 5}

Pozain 1: MaremaTnka i cTaTuCTAKA
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3Bijgcu
22 =1~ — y5t7
®
a" = —a# + Yo+ Y1 + Y2+ Yz + Ya + Y50
Orxke, 3
6, X Z
C=10 6 Y|, (8)
0 0 O

ne Oz € Zs [e], v € Z3 (€], z1 € Z3 [n], a Bce inIIe BU3HAYAECTHCS 32 JOMOMOTOK BHIIE
BKa3aHUX PIBHOCTEMH.

Toni nerko 6aunru, mo Bukonyerbes pisaicrs CT (h) C~1 =T (h).

Posristnemo Tenep marpuiio Cp, Burasay (8), MO BU3HAYAETHCS €TEMEHTAME
O3 =¢, 2 =1+n% 9y =1+ Ouesnano, mo a1a marpuri C; Mae Micie piBHICTD

CiTr'(h)C, ' =T (n).
Kpim Toro
C1(m(0,1,0)) =m(0,1,2), Cy(m(0,1,2)) =m(0,1,1),
C1 (m(0,1,1)) =m(0,1,0).
OTKe, 32 TEOPEMOIO 2, OJIEPIKYEMO
G (I',m(0,1,0)) = G(I',m(0,1,1)) = G (I',m(0,1,2)) .
Amnajioriano, BukopucroByoun MaTpuiio (', MOXKHA MOKA3aTH, IO
G(T',m(1,0,0)) 2 G(T',m(1,2,2)) 2 G(T',m(1,1,2)),
G(I',m(1,0,1)) =G (I',m(1,1,0)) = G (I',m(1,2,0)),
G (T, m(1,0,2)) = G (TI,m(1,1,1)) = G (I, m(1,2,1)).

Taxoxk HeBakKO GaunTu, mo 3a gonomoroo mMarpuni Ch, Burasay (8), mo Bu-
3HAYAEThCA ejeMenTaMn O3 = 1+¢, 2 = 1 +n+ 102+ 103, v = 1 + &, Mu ozep:kumo

G (T,m(1,0,0)) = G (T,m(1,0,1)) = G (T, m(1,0,2)).

Tenep posrurssaemo ckajsgpuy marpuiiio 1, 26-ro mopsgaky 3 eJieMeHTOM 2 Ha Jlia-
roHaJi. 3a JOMOMOrO0 Ii€l MATPHIl, BHKOPHCTOBYIOYH TeOpeMy 2, JIEIKO IIOKA3aTH,

110

G (T, m(0,0,2)) = G (T,m(0,0,1)), G(T,m(0,2,0)) = G (T,m(0,1,0)),
G (T, m(0,2,1)) = G (T,m(0,1,2)), G(T,m(0,2,2)) = G (T, m(0,1,1)),
G (T, m(2,0,0)) = G (T,m(1,0,0)), G(T,m(2,0,1)) = G (T,m(1,0,2)),
G (T, m(2,0,2)) = G (T,m(1,0,1)), G(I',m(2,1,0)) = G (T,m(1,2,0)),
G (T,m(2,1,1)) = G (T,m(1,2,2)), G(T,m(2,1,2)) =G (T,m(1,2,1)),

Hayxk. Bicuuk Y:kropom. yu-ty, 2024, rom 44, Ne 1 ISSN 2616-7700 (print), 2708-9568 (online)



44 I. M. IIOPOXHABEIIb, I. B. IITAIIOYKA
G (T,m(2,2,0)) = G (T,m(1,1,0)), G(T,m(2,2,1) = G (T, m(1,1,2)),

G (T,m(2,2,2)) = G (T,m(1,1,1)).

Taxkum 9wHOM MU OJIepyKajid, IO BCI IHIN TPYIH, IO € PO3IMUPEHHAM TDYIIH
C25, 3a sonomoroio rpynu H, 10 BU3HAYAIOTHCH 300paxkeHHAM [, KpiM Tux, 1o
dirypyoTb B Teopemi nomnapuo izomopdui. Teopema jioBejiena.

Crucok BUKOPHUCTAHOI JiTeparypu

1. Tymusok II. M., Bamyk @. I'., Ipo6orerko B. C. HepHUKOBCKME p-TPYIIIBI U MEJIOUNCTIEHHBIE
P-aIU9eCKue MPEeICTABIEHUS KOHEIHBIX TPy I. Y&p. mam. ocypr. 1992. T. 44 Ne 6. C. 742-753.

2. Tymusok II. M., Ilanmouka 1. B. O yeprukoBckux p-rpynmnax. Yep. mam. ocyphu. 1999. T. 51,
Ne 3. C. 291-304.

3. I'yausok II. M., Pyasko B. II. IIpo p-apm4ni nisouwcsiosi 300pazkeHHs MUKJIIYHOI p-rpyIu.
Jonos. AH YPCP. 1966. Ne 9. C. 1111-1113.

Porokhnavets I. M., Shapochka I. V. Classification of non-isomorphic groups
of a certain class of Chernikov 3-groups.

In this paper, some Chernikosh 3-groups, which are cyclic extensions of divisible Abelian
3-groups with the minimality condition, are described with accuracy up to isomorphism.

Let Cs be an additive quasicyclic 3-group, and let C§. be an external direct sum
n instances of the quasicyclic 3-group Cz~ for some positive integer n. It is well known
that the group Aut Ci. isomorphic to the complete linear group GL(n,Zs3), where Z3z the
ring of 3-adic integers. Therefore, in the future for an arbitrary matrix A € GL(n,Z3)
and an arbitrary element ¢ € Cl. through A(c) denote the image of the element ¢ in
the automorphism that corresponds to the matrix A. Let {a, | r € Ng} be the set of all
generators of the group Cze, where Ng = NU {0} and 3ag = 0, 3a,, = a,—; for all r € N.

Consider a cyclic additive group H of order 27 with a generating element h and some
matrix image I" of this group of degree n over the ring Z3. The image of any element h’ of
the group H is denoted by I'y,. Determine the action - of the group H on the group Ch
by the rule b’ - ¢ = T'y/(c) for arbitrary elements A’ € H and ¢ € C%.. We emphasize that
the kernel Ker I is a subgroup of the stabilizer of each element with C%.. It is easy to see
that the set

A(Ci, HT)={c€Clx |h-c=c}

is a subgroup of C%... For the matrix image I' of the group H and some element c €
A(C%, H,T') we construct the group G(T, ¢) as follows:

G, c) = H x Ci,
and the binary operation + is set as follows
(ih,c1) + (Gh, c2) = ((i + ), pije+jh-c1+ c2),

where 4, j € {0,1,...,26}, c1,¢2 € Cls,

[0, ifitj<er,
Hid =\ 1, if i4j> 27

Paper deals with the classification up to isomorphism of all Chernikov 3-groups quotient
group of which by maximal divisible Abelian subgroup is a the cyclic group of the order
27 and which determined by the matrix Zs-representation [3]

() 0
':h—1| 0 (w) |,
0 5

O Mk
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where 7] is the irreducible Zs-matrix of the order 18 of type

0 0 0 -1 00 0 00 -1
1 0 0 0 100 0 0 O
0 1 0 0 547 01 0 0 O 0
) . ’ 100100 -1
: : 000 10 0
00 10 00001 0
1 -1
1 1
- (0 -1 _ 0 _ 0
€= (1 1) ) <t> - ) ) <u> - 0
: 0
0 0
Keywords: Chernikov group, matrix representation of group, irreducible component of
representation.
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