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ITPO MATPIYIHI 30BPAKEHHA HATHAIIIBI'PVYIL
HAIIIBI'PYIIN, ITOPOJA2KEHOI /IBOMA B3AEMHO
AHYJIBOBHUMUA IJEMIIOTEHTAMN

Marpuuni 300parkeHHsT CKIHUEHHMX HAITIBIPYIT HAJ[ MOJISIMA BUBYEHI HE B Takiil Mipi,
SIK 300paskeHHsl TPyTl. 300paykeHHs] CKIHUeHHUX TPYI HaJI MOJISIMA BUBYEHI JIOCTATHBO JI0-
Ope; 30KpeMa, TMOBHICTIO BU3HAYMEHO 300PaKyBaJbHUM THUIT JIJIS JOBLILHOTO MO, SIKINO
XapaKTepuCTuKa p 1oJst K He IijnTh HOpsIoK rpynu (KIacHIHAN BUNAJIOK ), IPYTIa Mae, 3
TOYHICTIO JI0 €KBiBaJEHTHOCTI, CKiHUE€HHE YHUCJIO HEPO3KJIQTHUX 300parkKeHb; TaKa IpyIa Ha-
3UBAETHCS IPYIIOK CKIHIEHHOTO 300parKyBaJbHOrO Tuily Haur K. SKINO K XapaKTepucTuKa
P AUIMTH TOPSJIOK TPyIu (MOILY/ISPHUI BUIIAJIOK ), TPYIIA Ma€ CKIHYEHHUN 300pazKyBaabHUN
TUII JINIIIE TOJi, KOJIH 11 CHJIOBChKA P-TIiArpyIia MUKIiYHA. B 11boMy BUMIAAKY /Tt GLIBITIOCTI
CKIHYEHHUX TPYI 3aJa4a PO OMHC 1X 300parkKeHb BKJIIOYAE B cebe 3a/a4dy Ipo Kiaacudika-
{0 [1ap MAaTPUIlL 3 TOYHICTIO JI0 HOMIOHOCTI. Taki rpynu Ha3WBAIOTHCS JUKUMU, a I'PYIIH,
110 JIOIYCKAIOTh SBHUI OIuc 300parkKeHb, — PYYHUME. PydHi Ta IUKi rpyu B MOy ISIDHOMY
BUITQJIKY MOBHICTIO omnmcas mepinuit asrop pazom 3 0. A. JIpozgom.

B Teopii 300parkerb HammiBrpyn HaOIIbINa KUTBKICTH POOIT MpHUCBAYUEHA HE3BiIHUM
3o0paxkenHstM. Cepejl crapux pe3ysbTaTiB € JIMIle OKpeMi Pe3yJsbTaTh PO HAIBIPYIIN
CKIHYEHHOTO 300pazKyBaJbHOIO THUITY, a CaMe JIjIs CKIHYEeHHOI IIJIKOM IPOCTOI HAIBIpY-
mu (I. C. Tloni3oBcbKuii) Ta JeAKUX HANIBIPYIl BCIX II€PETBOPEHL CKIHYEHHOI MHOKHUHU
(I. C. Honizosebkuii, K. Pinreas). ogo BUnajKiB, KOJU 9YUCI0 HEPOZKJIAJIHUX 300pa-
JKEHb HECKIHYEeHHEe, TO HAWDIIBbIN BioMuMu € pe3ysibraru 3 Teopil 300pakeHpb aaredp, sKi
MOXKHa, TIepedopMyTIoBaTH B TepMiHaX 300parkeHb HAIMIBIPYIL: OMUC 300parkKeHb ajreopu
< a,blab=ba=0> (I. M. Tenbcpan, B. A. TTonomapsos i JI. O. Hazaposa, A. B. Poii-
tep, B. B. Cepreituyk, B. M. Bonmapenko) Ta anreépu < a,bla? = b? = 0 > (B. M.
Bounnapenko i K. Pinrens).

Ko K roBopuTH He IPO OKPEMi HAMIBIPYIIH, & PO KJIACH HAIBIPYII, TO CJIiJ, BiI3HA-
9UTH POOOTH PO 300paKEHHs HAIBIPYII, TOPOPKEHNX 1/IEMIIOTEHTAMH 3 YACTKOBUM HY-
apoBuM MHOKeHHsM (B. M. Borgapenko, O. M. Tepruuna), 306pakeHHs1 HamiBrpyn Pica
(C. M. [IsrueHKO), HAIIBIPYII, TIOPOJIZKeHNX noTeHTHUME esemenTamu (B. M. Borupapesko,
0. B. 3ybapyk) i 300pazkenns npsMux J00yTKIB CAMETPUYHOI HAIIIBIPYIIN JPYIOrO CTEre-
uga (B. M. Bounapenko, E. M. Kocrumun). Taxi HamiBrpymnu MOXKyTh MaTU K CKideHHE,
TakK 1 HECKIHYIEHHE UMCJIO HEPO3KJIAIHNX 300parKeHb.

B. M. Bongmaperko i f1. B. 3arixa onmcann 306pakKyBajibHI THIIM HAIIBIPYT TPETHOTO
MOPSIJIKY HaJ[ 1T0JIeM 1 BKa3aJii KAHOHIYHY (DOPMY MATPUYHUX 300pazkeHb JIJIs JOBIIBHOT
HAIIBIPYIM CKIHYEHHOTO 300parKyBaJibHOrO THILy. Ll cTarTsi nmpucBsideHa JIOCIIIIXKEHHIO
AHAJIOTIYHUX 339 JJI HAJIHAIIBIPYI KOMYTATUBHUX HAIIBIDYII.

Kuaro4uoBi cioBa: mosie, H3THANBrPyIIa, BU3HAYAJIBHI CITIBBITHONTEHHS, MATPUIHI 300pa-
JKEHHs, PyJHa 1 JWKa HANiBrpyIia, HAIiBrpymna CKiHYEHHOrO i HECKIHYeHHOTO THUINB, KAHO-
HiuHa dopma.
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8 B. M. BOHIAPEHKO, O. B. 3YBAPYK

1. Beryn. Ila pobora nmpucssgdena MaTpuIHUM 300ParKeHHAM HAIIBIPYII CIIe-
IIaTbHOTO BUTJIALY, AKi OYAYIOThCA 0 3a/JaHiil HAMIBIPYIIL.

HaimpocrimmMn HamiBrpynaMu € HaIiBrpynu nopaiaky n = 2,3. Hamisrpymm
HopsiyIKy 2 (& X 90TUPH) IPUPOJHUM YMHOM BKJIQJIAIOTHCS B HAIIBIPYIIH TPETHOIO
HOPsiIKY (IJISIXOM 30BHINTHBOTO IIPUEIHAHHS HYJIBOBOTO Y1 OJIMHIUYHOIO €JIEMEHTA)
1 TOMy HAMH HE PO3TJIAIAIOTHC.

Hamisrpynu tpersoro mopsiiky siepine omucas 1. Tamypa B 1953 p. [1].
. E. @opcaiit B 1955 p. [2] orpuMas anagoriqauii pe3yabrar 3a J0MOMOTOK KOMIT 10
TepHOI IporpaMu. B 060X cTaTTsX OIKc OTpUMaHO B TepMiHax Tadsuib Kesri. T1izHi-
1€ BOHU BUBYAJINCH, 30KpeMa, B [3|- [6]. MinimasbHi cucTreMu TBipHUX Ta BiAHOBIIHI
BU3HAYAJIBHI CIIBBITHOIIEHHS JIsi BCIX HAINBIPYI TPETHOIO MOPSAIKY (3 TOYHICTIO
710 i3omopdismy 1 gyasnbrocti) Bkasani B poboti [6].

Hamierpyny HazBemMo Maiizke IUKJIYHOIO, SIKIO BOHA OTPUMYETHCHA 13 JI€SAKOL
MUKJYHOT HAMIBrpyIH (TOOTO, fKa 3aJa€ThCsd OJIHUM TBIPDHUM €JIEMEHTOM 1 OJ[HUM
BU3HAYAIBHUM CIIIBBITHOIIEHHSIM ) ILJISIXOM 30BHIIIHBOIO MPUETHAHHS HYJTHOBOIO 91
OJIMHUYHOTO eJleMeHTa. Taki HalBIpynu, dK 1 IUKJIYHI, He IIKaBl 3 TOYKHU 30Dy
Teopii 300pazkeHb (1o cyTi 1T MaTprdHe 300pazkeHHsT 3a/IA€ThCsT OJTHIEI0 MATPHIIEIO).
3rijgHo poboTu [6] KOMyTaTHBHI HAMIBIPYIIH TPETHOIO HOPSJIKY, IO He € Hi IUKJ/IiY-
HUMU, HI Mai?Ke NMUKJITIYHUME, BUYEPIIYIOTHCS TAKMMU HAIIBIDYIIaMU:

a) (0,b,¢) = (b,c): ¥* =0, ¢* =0, bec = cb = 0;

b) (0,b,¢c) = (b,c): b* =0, ¢* = ¢, bce =0, cb = 0;

) (0,b,¢) = (b,c): b* =b, > =¢, bc =0, cb = 0;

d) (3, b,¢) = (b,c): 0> =% ¢ =c, b*=c? bc=c, ch = c.

Bei Bunmcani cucremMu TBIpHUX € MiHIMAJIbHUMHU. B Kpyrimx JIyzKKax BKas3aHO
BCl eJIeMEeHTHU HaliBI'PYIH, & B KYTOBUX JIy?KKaX BKa3aHO MiHIMaJIbHY CUCTEMY TBIp-
Hux. TpuBiajbHi BU3HAYAJIBHI CIIIBBLIHOIIEHHS JJId OJIMHUYHOTO 1 HYJIOBOTO TBIip-
HUX (SIKIO BOHU €) HE BUIMCYIOTHCS.

Briguo |6, Teopema 1| HamiBrpymm b) —d) € HaBrpynamu CKiHIeHHOTO 300pazKy-
BAJILHOIO THUITY HAJ[ JOBLILHUM 1ojieM K (To6TO MAKTh, 3 TOUHICTIO JIO €KBIBAJIEHT-
HOCTI, CKIHYEHHe YHCJIO0 HEPO3KJIAIHUX 300paykeHb), a HAIIBrpyla a) — pPy9HOIO
HaIIBIPYIIOI0 HECKIHYeHHOro 300parkyBasibHOro Tuily. Harajiaemo, mo HamiBrpyna
HA3UBAETHCSA PYIHOIO (BIIIOBITHO JIMKOIO), SIKINO 3aJada Mpo OIHC 11 300pakeHb €
py9HOW (BIOBIIHO JIMKOIO); BIJIHOCHO O3HAYEHHSI PYYHUX Ta JUKUX MATPUIHIX
saja4 juB. pobory FO. A. Iposna [7].

VY wiif cTaTTi pO3MIISIAE€ThCA HAMIIBIPYIIA ), TOPOJIZKEHA JIBOMA B3AEMHO aHYJIbOB-
HUMU 1JIEMIIOTEHTaMHU, Ky TO3HAYUMO depe3 1.

[TozHaumMoO Bu3HAYaJbHI criBBigHomenns b*> = b, ¢ = ¢, be = 0, cb = 0 Bigno-
Bimmo wepes (b), (¢), (be), (cb) i BBemeMO HACTYIHI HAIIBIPYIH:

T® =T\ (b) :=(0,b,¢) = (b,c): > =¢, bc =0, cb = 0;
T@ =T\ (c) :=(0,b,c) = (b,c): b* = b, bc = 0, cb = 0;
T®) =T\ (bc) := (0,b,¢) = (b,c): b =b, 2 = ¢, cb = 0;
T =T\ (cb) := (0,b,¢) = (b,c): b? = b, 2 = ¢, bc = 0.

IToxkmamemo

Poszain 1: MaremaTnka 1 cTaTUCTUKA



TTPO MATPUYHI 30BPAYKEHHST HAHATIIBIPYIL .. 9
T =T\ {(2), (y)} wa z,y € {(0), (0), (be), (D)}, @ # s
TCw? = T\{(2), (), (2)} mnza z,y, 2 € {(b), (), (be), (cb)}, & # y, w # 2,y # 2

O4eBH/IHO, IO NIPH MEPECTaHOBII 2,7, 7 Hamisrpymn T@Y) i T@Y2) pe 3mimio-

10Thesd. KoykHa i3 BBeJeHNX HAMMBIPYH Mae (hpaKTOp-HAMBIPYILY, i30MOphHY HaIiB-
rpyni T, To6TO € HaHAIIBIpyIo0 HamiBrpynu 1.

CdopmyrTioeMo Terep OCHOBHUN PE3yJIbTAT IET CTATTI.

Bei marpuuni 300parkeHHS PO3IVISIAIOTHCSA HaJ JOBLILHAM (DIKCOBAHUM II0JIEM

K.

Teopema 1. Jlis dosiavrozo noss K maromo micue HaGCMYnHi MEEPIAHCEHHA.

1) T@ — naniszpyna crinuennozo 306paicyeaiviozo muny o
x € {(bc), (cb)};

2) T® — pywna naniszpyna neckinuenrozo 306padicy6a.ivH020 MUnY 0Ll
ze{(),(c)};

3) T@Y) — pyyna nanicepyna HECKiNYEnH020 300PadHCYEANHO20 MUNY 0N
z,y € {(b), (c)} abo z,y € {(bc), (cb)};

4)  T@Y) — Juka nanisepyna das x € {(b), (c)}, y € {(be), (cb)} abo
z € {(be), (cb)}, y € {(b), (c)};

5) T@%2) — Juka nanisepyna das dosiavhux x,y, z € {(b), (c), (be), (cb)}.

2. HoBenenHsi TBepkenHsi 1) Tteopemmu 1. 3aBxkiu BBaxKaemo (JuB. y
3B’s13Ky 3 UM [8]), 1m0 MaTpuIsd 300pazkeHHsl, siKa BioBiae HyIb0BOMY (BiIIOBII-
HO OJIMHUYIHOMY ) €JIEMEHTY HAIIBIDYIIH, SIKITO BiH €, — HyJIb0Ba (BLAMOBLIHO OfuHE-
gna). Marpurg 306pakeHHs, M0 BiOBiae TBIPHOMY €JIeMEHTY b, ¢ TO3HAYAETHCSI
BifnoBiino depes B, C. E no3navdae oJIUHAYHY MATPUIO OY/Ib-IKOI0 PO3MIpy 1 X N
(n >0).

TBepmzkennst 1) Teopemu 1 BUILTHBAE 13 HACTYITHOIO TBEP/IZKEHHSI.

Teopema 2. Kanowiuna dopma dra mampusnux 306pasicens nanisepyn T@ npu

x € {(bc), (cb)} maxa:
2.1) T®) := T\ (be) := (0,b,¢) = (b,c): b* =b, ¢ = ¢, cb=0;

E 0 000 00 FE 00
0O E 000 00 0 0O

B=1 0 000 0], C=(00£F£ 0 0 [;
0 0 00O 00 0 £ O
0 0 00O 00 0 0 O
2.2) T =T\ (bc) := (0,b,¢) = (b,c): b¥? =b, 2 =c, bc = 0;
00 E 00 E 0 000
00 0 0O 0O £ 000
B=|00FE 0 0], C= 0 0 00O
00 0 FE O 0 0 00O
00 0 0 O 0 0 00O

Jlosederns. PosrisineMo criodaTKy BUIIAI0K 2.1.
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10 B. M. BOHIAPEHKO, O. B. 3YBAPYK

Matpuri B, C' MOoXHa TPUBOJUTU OJHOYACHUME II€PETBOPEHHSIMU IOIIOHOCTI
(came Taki mepeTBOPEHHS Bi/IIOBIIAI0TH €KBIBAJIEHTHIM 300pazKeHHSIM ). 3a JIOOMO-
o0 BKa3aHHUX IIePEeTBOPEHDb IIPUBEIeMO MaTpuiio B 10 HopMaJibHOl dhopmu 2Kop-

(5 )

Baypaxkumo, 1o Marpuiio C', ska IpHu IbOMY SKHMOCH YUHOM 3MIHUTHCH, Oy1eMO
3HOBY TO3HaudaTn depe3 C, mob He HArPOMAJKYyBaTH iHjgekcu (i UM IPUHIUIIOM
GysemMo KopucrysaTucs 3aBxKu). Toi, micyist pozdurTs Mmarpuni C' Ha 610k (TaKOro
JK PO3MIpY, fK 1 610K MaTpuIi B), BOHa Ma€ BUTJISL

e
(& )

ne C, Cy, C3, Cy — nesiki marpuni. Bukopucraemo pisaicts C'B = 0 (sika Bignosigae
BU3HAYAJIBHOMY CIiBBigHOIIEHHO ¢b = 0):

(@ e 0)=(0):

I3 mux piBHOCTE# OTpUMYyEMO, 1m0 C' Ma€ BUTJIST

c_ 0 Cy
0 Cy)°
Ockinbku C? = €', To maemo, mo CyCy = Cy i C3 = (. TlepeTBopenHsIMu 10i6HOC-
Ti MokHa mpuBecTu MaTpuio Cy 10 HopMaabHOI (bopmu zKopaana y BUIJIA

E 0
Cy =
0 0
(sika mepecTaBHO TO/IOHA TIpsAMiit cymi BignoBimaux Kiaitne 2Kopana).
Posi6’emo maTpumo C' Ha HOBI OJIOKH:

JaHa B TAKOMY BUTJISIJI:

0 Ci2 Cis
C=10 F 0
0O 0 0

3 crisBignomenna C? = C' maemo, mo C3 = 0.
Haui 3’sicyemo, kosin matpudne 306paxkentst R = { B, C'} exkBiBajieHTHe MaTpUY-
HOMY 300pazkennio R = {B, '} Takoro K BHUIJIsLY, a came

EF 00 12
B=|000], C= E
0 00 0

o O O
o O O

Hexait X — oboporna Marpmi, Taka mo B = XBX !, C = XCX ™!, mo exsi-
Basientno BX = XB,CX = X('. 3posymiso, mo 3 nojgidbnocti marpuins B i B
BUILIMBAE 1X PIBHICTD.

Poszain 1: MaremaTnka 1 cTaTuCTUKA
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CrovaTKy BuKopucTaemo pisHicTs BX = X B (ne Marpura X posbuta Ha 67I0KHT
y BianosigHocTi 3 po3burtsM marpuips B i C):

E 00 X1 X Xig X X Xy E 00
0 00 Xo1 Xog Xog | = | Xoo Xop X3 0 00
0 0 0 X311 X3 Xs3 X3 X3 Xs3 0 0 0

AK HACTIIOK, OTPUMYEMO:

X1 X2 Xz X 00
0 0 0 =| Xo1 00
0 0 0 X311 00

[IpupiBagBIN 6/I0KK 000X MaTpullh, MaeMo: X190 = 0, X3 =0, X5y =0, X31 =0, a
OTIKe,

X1 0 0
X: O XQQ X23
0 Xz Xz
Jaui posrsiremo pisaicts CX = X C:
0 Cip O Xn 0 0 Xy 0 0 0 Ci O
0O E 0 0 X9 Xos = 0 X9 Xos 0O E 0
0O 0 O 0 X3 X3 0 X3 Xss 0O 0 O

Ile oznaugae, 1m0

0 C1_12)(22 0_12X23 0 X11012 0
0 X22 X23 = 0 X22 O
0 0 0 0 X3 O

Bnacutijiok miel piBHOCTI 0j1epxKy€eMO, 1m0 Xoz = 0, X30 = 0,
Cr2 X9y = X11C1a,
T06TO (B eKkBiBaseHTHIH (opmi)

C_12 — X11012X251.

E 0
012—(00)

[Ipu oMy Tpeba po3dUTH JTOJATKOBO MATPUIO B Ha HOBI 0JIOKU, BiIIOBIIHO
J10 po3ourTs matpui C.

3 BUIIlE CKA3aHOI'O

E 0 00O 00 E 0O
0O E 000 00 0 00
B=10 0000O0]}|,C=|002FE 00
0 0 000 00 0 E O
0 0 00O 00 0 0O

Bunayiok 2.2 Bunmsae i3 Bunajky 2.1 B cuty cumerpii nanisrpymm 1T (b < ¢).
Teopema j10BeIeHA.
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12 B. M. BOHIAPEHKO, O. B. 3YBAPYK

3. JoBenennsi tBep/keHb 2) i 3) Teopemu 1. B cmiy cummverpil mamis-
rpymm T’ [yist JOBe/IeHHST TBEP/KEHHs 2) JOCTATHBO PO3IVISHYTH BUIAIOK T = (b).
JloBesieH s IPOBOMMO 3a TIi€I0 2K CXEMOIO, IO 1 It TBep/IzKeHHsT 1).

Marpumi B, C' MoxHa IPUBOJIUTH OJHOYACHIMH II€PETBOPEHHAMHE HOAi6HOCTI. 3a
JIOIIOMOI'0I0 BKa3aHUX II€PETBOPEHb IpuBeJeMo MaTpuiio C' 10 HopMaabHOI hopmu

2Kopiana B TAaKOMY BUTJISIIL:
E 0
c= (5 1)

Toui, micas po3burtsa Marpuri B Ha 6/10KH (TaKoro K po3Mipy, K i 6JIOKH MaTpHILi

B, B
B— 1 D2 ’
Bs By
ne By, By, B3, By — neski marpuni. Bukopucraemo pisaicrs BC' = 0 (sika Bizmnosijgae
BU3HAYAJIBHOMY CIiBBiHOIIEHHO be = 0):

(5 ) (5 0)= (0 o)

I3 ux piBHOCTEN OTPUMY€EMO, IO 3 Mae BUTIA

(0 B,
B‘(o B4>'

Buxkopucraemo piaicrs C'B = 0 (sika BiJIOBI1a€ BU3HAYAIBLHOMY CITIBBIIHOIIEHHIO

cb = 0):
(600 2)=00)

I3 mux piBHOCTEl OTpUMYEMO, 110 B Mae BUTJIsT

0 0
s 1)

Hami 3’sacyemo, Ko matpudse 300pazxkents R = { B, C'} ekBiBasieHTHE MaTpHY-
HOMY 300pazkennio R = {B, ('} Takoro » BUIJIsLY, a came

— (00N ~ (E 0
-(hm) o= (00)

Hexait X — oboporna Marpmi, Taka mo B = XBX !, C = XCX ™!, mo exsi-
sasentHo BX = XB,CX = X(C. 3posymino, mo 3 nomiéuocti marpurs C i C
BUILIMBAE 1X PIBHICT.

Crouarky Bukopucraemo pisricts CX = XC' (ne marpung X po36buTa Ha 610KH
y BianosigHocTi 3 po3burrsm marpuns B i C):

E 0 X X2\ [ Xu Xig E 0
0 0 Xot Xoo )\ Xo1 Xoo 0 0/

Poszain 1: MaremaTnka 1 cTaTuCTUKA
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ITPO MATPUYHI 30BPAKEHHA HAOTHAIIIBI'PVII. .. 13

S HACTIIOK, OTPUMYEMO:

X X\ _ (X O
0 0 Xo1 0 )7

[IpupiBugBIN 6/I0KH 000X MATpUIlh, Maemo: Xio = 0, Xo; = 0, a oTxke,
(X 0
X = ( o ) .
Jaui posrrstremo pisaicts BX = X B:
0 0 X1 0 ([ Xu 0 0 O
0 By 0 Xo ) 0 Xo 0 By )~

Ile oznagae, 1o
0 _O (0 0
0 B4X22 N 0 X22 B4 '

Braciiiok 1iel piBrocTi ogepxkyemo, 1mo By Xos = Xg9 By, 10610 (B €KBiBasieHTHI
dbopwmi)

By = X9yB, 2_21-

OTxe, 33j1a9a PO €KBiBaIeHTHICTH 300paskens Hamisrpymm T expiBasenTha
3aja4i po nomibHicTh ofHieT MaTpuni (6e3 CIiBBIHOIIEHD), a 3HAYUTEL € PYIHOIO
HECKIHYEHHOT'0 300pazKyBaJbHOTO THUILY.

Teepmxenns 3) npu z,y € {(b), (¢)} Bumiusae i3 pesyabraris poboru [9], a npu
x,y € {(be), (cb)} — i3 pesynbraris poboru [10] (mus. 3.6).

4. loBenenusi TBep/2kenb 4) i 5) Teopemn 1.

B cuty cumerpil Hamisrpymm T’ j1jist JOBEJIeHHs TBEPJIZKEHHs 4) JI0CTaTHBO PO3-
ristnyTn Buniasiok © = (b),y = (be). JoBenenns Take X, 5K 1 JIOBEICHHST TBEPIZKCHHS
2 (upu x = (b)). fxmo B HROMY irHOpYBaTH criBsigHOmeHHS be = 0, TO MaTpulg B

MaTHUMeE BI/IF‘HH,H
s (0 0
By By)’
a Marpuid X He 3MiHHTHCS.

OTxe, 3312494 PO eKBiBaJIeHTHICTD 306pazkens HamBrpymu 1'¢ eKBIBaJICHTHA
3a/1a4l PO eKBIBAJICHTHICTH 300pazkeHb caraiijaka, 1o Mae€ Bepmuau 1,2 i cTpii-
ku (2,1),(2,2) (mepmiiii crpim Bignosigae marpurs Bz, a japyriit — By), a 1ei
caraiijlak € juKuM 3rigHo pobir [11], [12].

TBepzkennsi 5) BUIINBAE i3 TBEPKEHHS 4).

b,bc)

5. BuCHOBKH Ta IepCIIeKTUBHU IIOAAJILIINX JOCJidXKeHb. B poboTi BuUB-
JaIOThCAd MATPUIHI 300parkeHHsT HaIHAIIBIPYII CHEIIaIbHOIO BUTJISIY HAIIBIPYIIN
TPETHOTO TOPSAJIKY, SdKa IOPOJIZKEHa JIBOMa B3a€MHO aHYJIbOBHUMU 1J1€MIIOTEHTAMH.
Ommcano X 300pasKyBaJIbHIN THII HaJT JOBLIBHIM IIOJIEM, a Y BAIIAIKY HATHAIIIBIPYII
CKIHYEHHOT'0 300pazkyBaJIbHOTO THUIly BKa3aHa KaHOHIYHa (popMa IXHIX MaTpUIHUX
300pazKeHb.

Orpumani pesybraTil (pa3soM 3 BiIOBITHUMEI METOIAMHU JOC/IIZKEHb ) 3HANHY Th
3aCTOCYBAHHS IIPU BUBYEHHI 300parkeHb 1HINMNUX HAIIBIPYIIL.
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Bondarenko V. M., Zubaruk O. V. On matrix representations of oversemigroups
of semigroups generated by two mutually annihilating idempotents.

Matrix representations of finite semigroups over fields are studied not so well as for
finite groups. Representations of finite groups over fields are studied sufficiently well; in
particular, the criterions of representation type are fully defined for an arbitrary field. If
the characteristic p of a field K does not divide the order of a group (classical case), then
the group has, up to equivalence, finite number of non-decomposable representations; such
group is called a group of finite representation type. If the characteristic p divides the
order of a group (modular case), then the group has finite representation type only if its
Sylow p-subgroup is cyclic. In this case for most finite groups the problems of describing
their representations includes the problem on classification, up to similarity, of the pairs
of matrices. Such groups are called wild, and groups that allow explicit descriptions of
representations are called tame. The tame and wild groups in modular case are fully
described by the first author together with Yu. A. Drozd.

In the theory of representations of semigroups, the largest number of works are de-
voted to irreducible representations. Among the old results, there are only some results
on semigroups of finite representation type, namely, for a finite quite simple semigroup
(I. S. Ponizovsky) and some semigroups of all transformations of a finite set (I. S. Poni-
zovsky, C. Ringel). In cases, when the numbers of non-decomposable representations is
infinite, the most famous are the results from the theory of representations of algebras
that can be reformulated in terms of representations of semigroups: the description of
representations of the algebra < a,b|ab = ba =0 > (I. M. Gelfand, V. A. Ponomarev and
L. O. Nazarova, A. V. Roiter, V. V. Sergeichuk, V. M. Bondarenko) and the algebra
<a,b|a® =b*=0> (V. M. Bondarenko and C. Ringel).

If we are not talking about individual semigroups, but about semigroup classes, then
it should be noted works about on representations of the semigroups generated by idem-

Poszain 1: MaremaTnka 1 cTaTuCTUKA



ITPO MATPUYHI 30BPAKEHHA HAJTHAIIIBI'PVII. .. 15

potents with partial zero multiplication (V. M. Bondarenko, O. M. Tertychna), represen-
tations of the Rees semigroups (S. M. Dyachenko), semigroups generated by the potential
elements (V. M. Bondarenko, O. V. Zubaruk) and representations of direct products of
the symmetric second-order semigroup (V. M. Bondarenko, E. M. Kostyshyn). Such semi-
groups can have both a finite and infinite representation type.

V. M. Bondarenko and Ja. V. Zatsikha described representation types of the third-order
semigroups over a field, and indicate the canonical form of the matrix representations for
any semigroup of finite representation type. This article is devoted to the study of similar
problems for oversemigroups of commutative semigroups.

Keywords: field, oversemigroup, defining relations, matrix representations, tame and wild
semigroup, semigroup of finite and infinite types, canonical form.
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