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IIPO KJIACU®IKAIIIIO HIJIBIIOTEHTHNX YEPHIKOBCHKIX
p-TPVII

The criterion of isomorphism of nilpotent Chernikov p-groups, which are the extensions of the direct sum
of quasi-cyclic p-groups by a finite elementary abelian p-group, is given in the paper.

Y poboTi MpUBOAUTHCS KPUTEPii 130MOP(I3MY HINBIIOTEHTHUX YEPHIKOBCHKUX P-TPYI, SKi € PO3IITUPEH-
HSIMU TIPSMOI CyMM KBa3iIUKIIYHAX P-IPYH 38 JOTIOMOTOK CKiHYEHHOI €JIEMEHTAPHOI abesieBol p-TpyIiu.

I'pyna G Ha3MBAETHCA YEPHIKOBCHKOIO IPYIIO0, SKIMO BOHA € PO3MINPEHHSIM IIPIMOI CyMI
CKIHYEHHOTO YHUCIa KBa3IMUKIIIHUX P-TPYII, MOYK/IUBO MO PI3HUM MPOCTHM P, 3a JOIIOMO-
rofo ckirdeHHoi rpynu. OCHOBHHUII BHECOK V IOCTiIzKeHHs mux rpymn 3pooutun C. M. Hep-
HiKOB Ta fioro yuui. B [1| nokaszano, mo 4epHiKOBCbKa Ipylia € HIIBIOTEHTHOIO I'PYIIO0
TO/Il 1 TIIBKHA TOJIl, KOJIM BOHA PO3KJIATAETHCA B MPAMY CYMYy CBOIX CHJIOBCHKUX HIJIBIIO-
TeHTHHX p-Tiarpym. B cBoto depry posmupenas G npsmoi cymu M CKiHYEHHOrO YHCIa
KBa3IMUKIIYHAX P-TPYI 3a JOMOMOIOI0 CKiHUYeHHOI p-rpynu H € HiTbIOTEeHTHOIO IPYIIOI0
Tomi 1 TibKK Tomi, Kotu M — migrpyma menrpy rpynu G, To6To G € NeHTpaIbHUM pO3-
muperasM rpynua M. Y it poboTi npuBOAMTHCS KpUTEPiit i30MOpdizMy HIIBIOTEHTHUX
YEePHIKOBCHKUX P-TPYII, IKi € PO3MUPEHHIME MPSAMO] CYMHU KBa3iMUKIIYHUX P-TPYH 34 J10-
IIOMOI'0I0 CKIHYEHHOl eJleMeHTapHOl abeieBol p-I'PyII.

Hexait M — 30BHimus npsava cyMa n eK3eMILIAPiB KBa3imukIigHOI p-rpynu Cpeo,
TOOTO

M(n):M1-i- _i_Mm

ne M; = Cpeo (i = 1,2,...,n). To6pe Bigomo [2], mo rpyna asromopdismis Aut M™ rpy-
mn M™ izomopdua mosmiit miniitaiit rpymi GL(n, Zy), ne Z, — Kiable IMUIIX p-aJnaHux
ancesn. Tomy magam mas mosinbuoi Matpuni A € GL(n,Z,) Ta TOBLIBHOTO €JIeMEHTa
m € M™ wgepes A(m) mozmauaTmmemo 06pa3 eleMeHTa m IpH aBTOMOpdI3Mi, Mo Bi-
nosijac marpuni A. Hexaii {a,} — 1Bipni esementn rpyun Cpo (r = 0,1,2,...), upu-
qomy pag = 0, pa, = a,—1 (r = 1,2,...). dxkmo A = |layj|| € GL(n,Z,) (e; € Z,),
m=(my,...,my) (m; € M;,i=1,...,n),

Q= :cg)) =+ :cgjl»)p + xg-)]f +e

m; = y(()j)ao + ygj)al + -+ y,(f])akj

(0< 2Dy < p), 10 A(m) = (m}, ..., m), ne

3
3
bl
3
™
<$

Orke, i3 Teopil po3mupensb rpyn [2| BuminBae, mo Beske posumpents G rpymu M () 34
JIOTIOMOTOI0 CKiH4YeHHOI Ipynu [ BH3HAYAETBCA MATPHIHUM Z,-300pazkeHHaM I cTemens
n rpyun H i jesikoro cucremoro baktopis {ftap} (a,b € H, pay, € M™). Tosnauumo raxe
posmupenns depes G(M ™ H T {u.4}).

Muoxuna A(M™, H,T') ycix cucrem $hakTopis, ssKHMH BE3HAYAIOTHCS PO3IIAPEHHS
rpyma M 3a mgonomorowo rpymu G, mo BigmosimaoTh Z,,-300pazkeHHIO 1, yTBOPIOIOTH
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rpyiy BigHOCHO omeparii gomasanus cucrem dakropis. Iosnaunmo uepes B(M™, H T)
uigrpyny rpynn A(M™, H,T), esementn sixoi € cucremu (hbaxTopiB, 0 BU3HAYAIOTH PO3-
METTIOBaH] PO3TMMUPEHHS.

Oznavenna 1. QPaxmopzpyna
AM™ H.T)/B(M™ H,T)
nazusaemoea 2pynoro poswiupens epynu MM za donomozoro cxinuennoi epynu H, wo
sidnosidae Z,,-306pasicernro 1.

Hamauti wepes Hy Gygemo no3nadaTu ejeMeHTapHy abejieBy p-TPyIy BUTJISLY

a 4epes Mén) — MAKCHMaJIbHY ejieMeHTapHy p-miarpyny rpyma M 10610 uiarpymy
rpymm M ™| mo ckaamaerbes 3 yeix enementis rpymm M| mOpsiiok SKHX AiniuTh p.
Hexait KS; — MHOXKWHA BCIX KOCOCUMETPUIHUX MATPUIlL MOPSAKY k, CKIAI€HUX 3 eJie-
MEHTIB TPy MIS"). OueBnno, K.S) € rpynomo BiIHOCHO 3BHYAHOI omeparii 101aBaHHs
MaTpHIIb.

Teopema 1. Hexa I': h — E (h € Hy) — odunuune 306pasrcenms cmenens n 2pynu
Hy.. Todi epyna yenmparvruz poswupens A(M™ | H, T)/B(M™, H;,T') epynu M™ 3a
donomozoro epynu Hy isomoppna epyni K Sy.

Jlosedenna. Hexait {u,,} € A(M™, Hy, T') — nesxa cucrema bakTopis, 1o Bu-
3Hauae meHTpasibie posmupenus G rpynun M ™ 3a momomoroo rpymu Hj i mexait h; —
IIPEJCTABHEK CyMiKHOro Kiacy rpynu G 3a niarpymoio M ™, o Binnosinae exementy h;
rpymu Hy, (i =1, 2, ..., k) (nus. 1). IToknagemo

th[l_l“l_l]]:—}_lz—]_l]—l-l_lz—i-l_l] (i,j:1,2,...7k),
ne [z,y] — xomyTtarop esementiB x, y rpynu Hy. Ockinbku
]TLl—i_}_L]:hz—i_h]_'_,uh“hJ (7;7.j:1727"'7k>7

TO

= —(h; + hi + pny ;) + (hi + Ry A+ pingn;) = (2)

= _:uhj,hi - h] + h’L + h’l _'_ h] + /’Lhi,hj = /-Lhi,hj - ,uhj,hi'

[Tosnaunmo vepe3 7({jtqp}) MATPUIO NOPSAKY K BULJISLILY

I3 (2) BummBae, 1o
tij = —tj, ti =0 (i,j=1,2,...,k).

Taxum unnom 7({pep}) — Kococumerpuuna MaTpuis, cKiajgena 3 eaementis rpymm M ™.
Ockinbkn

pti; = plhi, hy] = [phs, h;] = 0,
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10 T({ftap}) € KSk.
Jlerxo 6aunTu, o Bigobpazkenus 7 : A(M™, Hy, T') — K S}, BusHadene 3a IpaBuIoM

7 {papt = T({#tap}),

€ romoMopduuM Bigobpaxkenusim. l[lokaxkemo crnouarky, mo 7 — emnimopdizm. Hexait

T = ||t;;]| — noBlabHA KOcocmMmeTpuyna MaTpuid i3 rpynn K Sy, 11a TOBIIBHUX eJ1eMEeHTIiB
J

u i v rpynu Hjy BUTISGIY

u=r1i1hy +ighy + - +ighg, v =jihi + jaho + - + jrhg, (3)
e g, Jjr €40, 1, ..., p—1} (¢, 7 =1, 2, ..., k) nokiaemo
ko k
P = Y ighiter = Y gty (4)
q>r r=1 g=r+1

okaxkemo, 1o {jt,,} € enementom rpynun A(M™ | Hy, T'). s 1poro Kpim ejieMentis u,
v Burasy (3) pO3TJIsTHEMO 1€ OJIMH JOBLIBHUI €JIeMeHT

w:l1h1+lgh2+"'+lkhk (lqE{O,l,...,p—l})

rpynu Hy. O64ucainmo

Puw + Pyt = Z iqutqr + Z(lq + jq>l'ftq7“ =

q>r q>r

= it + Y dglter + > dgliler,

q>r q>r q>r

Huptw + Pow = Z iq<jr + lr>tq7" + quthqT =

q>r q>r

= Vighetar + > igliter + Y bty

q>r q>r q>r

[TopiBHIOIOYH TIpaBi YacTHHU UX (HGOPMYJI, OJIEPKHUMO, IO

Mo + Hutvw = Huvtw + Hov,w

JIIS JIOBLIBHUX €JIEeMEeHTIB u, v, w rpynu Hy. 3Bigcu Ta i3 o3HavYeHHS cucTeMu (DaKTOPiB
BunLmBae, o {f,y} € A(M™, Hy, T).

Buaiigemo renep sapo Ker 7 enivopdisma 7. Hexait {iq,} € Ker 7. Toui 7({tap}) =
= ||ti;| = 0. 3simcu [hy,h;] = t;j = 0. lle B cBoWO Wepry o3HAYAE, MO POZMTHPEHHS
G(M™ H;, T, {u.p}) € abenesoro rpynoro. JIo6pe Bizomo, mo Tomi rpyna G(M™, Hy, T,
{ttap}) pPO3KIATAETBCA Y TIpAMY cyMmy moBOi migrpymm M ™ Ta cximdennoi mixrpymm H,
sika isomopdua Hy,. Takum unnom G(M™ | Hy T {j144}) — posuieniosane posiiupens
rpyma M™ 3a gonomororo rpymu Hy. 3siaxu ciinye, mo {fiapt € B(M™, Hy, T). Orxe
Ker 7 € miarpynoso rpymu B(M™ | H,, T).

Hapnakn, mexait {iq,} € B(M™, H,,T). Toxi i3 osnademna rpymu B(M ™, Hy, T)
BUILTHBAE, IO

tap = Aa) + A(b) — A(a+0b) (a,b€ Hy),
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ae A:a— MNa) — gesxe sigobpazkenus rpyuu Hy B rpyny M ™. Ockinpxu rpymu Hy, i
M®™) — agenesi, To

T({Hap}) = ||Mhz-,hj - ;uhj,hiHi,j:l,...,k =
= [[A(hi) + A(hy) = A(hi + hy) — (M(hy) + A(hi) — A(hy + hy))|| = [|O]].

Tomy Ker 7 = B(M™, H,,,T'). Teopema noBesena.

I3 Teopemu 1 BumMBag, MO Oy/b-siKe NEHTPaAJIbHE PO3IIMPEHHS MOBHOI abesieBol p-
rpynn M ™ 3a nomomoroio eementapuoi abesneBol p-rpynn Hj, BH3HAYAETHCS IEAKOIO
KococuMeTpudHoo Marpureio 1 i3 rpynun K Sy i, HaBmaku, Oy/Ib-gKa TakKa MATPHUIS BH-
3HAYAE OJHO3HAYHO 3 TOYHICTIO JIO eKBIBAJIEHTHOCTI JesKe po3IupeHus rpynu M (") 3
joniomoroio rpynu Hy. Tomy Hasa/i neHTpajibHe PO3IIUPEHHs MOBHOI abesieBol p-rpyiu
M ™) 3a nonomororo ereMenTapHOi abeseBol p-rpymnu Hy, sike BUSHAYAETHCS KOCOCHMETPH-
anoro Marpuneio T € K Sy, 6ynemo nozmauarn qepes G(M ™, H,, T).

Hexait F,, — nose 3 p eseMeHTiB, S — 10BiIbHA 00OPOTHA MATPUIA MOPAAKY Kk HaJ
nosieM F,, 10610 S — esement nosHoI JiniiiHOl rpynmu GL(k, F,). Busnaunmo omepariii
MHOKeHHsI 3J1iBa Ta cupasa ejaementis rpyuu GL(k, F,) na enemenru rpynu K Sy nacry-

ITHUM YHUHOM:
k k
E Sirtrj g Srjtir
r=1 r=1

S =syll  (sij € Fp), T =|tyl  (ti; € M™).

OsnmauenHda 2. Mampuuyi Q1 ¢ Q2 epynu KS; nassemo F,-konepyenmmnumu, Axwo
icnye obopomma mampuus S € GL(k, F,) maxa, wo Q1 = STQsS, de ST — mampuus
MParcnonosara 0o mampuuyi S.

Teopema 2. Hexati G1 = G(M™, Hy, Q1) ma Gy = G(M™, Hy., Qy) — uenmpanrvii
POSWUPEHHA TPAMOL CYMU M®™ n EK3EMNAAPILE KBA3LUUKAMYHOT D-2pynu 34 00NoMo2010
enemenmapnoi abesesoi p-epynu Hy pawney k, wo eusnauaromoca 6i0nosidho kococume-
mpuuHumy mampuuamu Q1 1 Qo i3 KSy. I'pynu G ma Gy isomopdni modi i misvku
modi, koau icnye aemomopdism o 2pynu M™ maxut, wo mampuui ©(Q1) ma Qo F,-
wowepyenmi, de p(Q1) = (gl (@1 = lasl)-

Jlosederns. Hexaii nenrpaibui posumpenns Gy = G(M™, Hy, Q) ra Gy = G(M™,
Hp, Qs) — i3omopcui i ¢ — i3omopdue Bigobpazenns Gy na Gy. Ockinbkn M ™ — eauna
MOBHA TH/rPyNa CKiHYenHOTo iHjekcy B 060x rpynax Gy i Gy, 1o (M ™) = M™  a romy
1 IHJIYKY€E i30MOpdHE Bi0OparKeHHS Q/AJ baxroprpymu Gy /M ™ ua dbakroprpymy Gy /M ™,
sKe B CBOIO Yepr'y MOKHA TPaKTyBaTH, 9K aBToMopdi3zMm rpynu Hy. Hexaii

ST: s T.S:

?

e

Zﬁ(hz) = 510 + Soiho + -+ sl (1=1,2,...,k) (5)

ne s;; € F,. J1obpe Bimomo [2], mo S = ||s;;]| € GL(k, F),).

Hexait Q1 = ||gil|, @2 = |l¢j;ll; ki (h}) — npeacrabauk cyminoro xiacy rpymu G
(G) 3a miarpynoio M ™ mo signosinae exementy h; rpymu Hy (i = 1,2,. .., k), mpuuomy
BUOpAHUiT TAKUM YHHOM, IO

[iLi, iL]] = Qij ([B;a B;] = quj)

Jutst joBiibHEX €, 5 € {1,2,...,k}.
I3 dopmya (5) caiaye, mo

W(hi) = suhl 4 sybly + -+ sphl +my (i=1,2,... k)
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ast sesikoro m; € MM (i =1,2,... k).
Hns nosinbuux 4, j € {1,2,...,k} cupasemmusi piBrocTi

k k
U(gis) = ¥([hi, b)) = [(ha), ()] = | suihly +ma, > suihly +my | =

k k k k
2 : N 2 : N 2 : / / 2 : /
= suihua Svjhv = SuiSvj [hu, h”u] = Suisvjqum-
u=1 v=1 u,v=1 u,v=1

S0 Ternep wepes ¢ mo3HAUNTH 0OMesKeHHs i30Mopdizmy ¥ Ha miarpymy M ™ i TpaxTy-
BaTH ¢ dK aBTOMOP®I3M II€l IpyIH, TO i3 HOMepeHBOI PIBHOCTI CJiIy€, MO

p(Q1) = STQ,S. (6)

OtzKe, HEOOXITHICTH TEOPEMHU JI0BeIeHA.

Hexaii Temep HaBmaku icHyoTh Takumii aBromopdism ¢ rpymu M™ i o6oporHa ma-
tpunsg S = |s;|| € GL(k, F,), mo Bukomyerbcs pisuicts (6). Moxkna mokasarn, Imo
BimoOpaxkenus ¢ : G; — (9 3a/1aHe 33 TPABUIIOM

k k

k
u=1

u=1 v=1

(l, € {0,1,....p—1}, me M™)
¢ i3omopdizmom rpyuu G Ha rpyuy Gso. Teopema jioBejieHa.
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