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ITPO MATPNYHI 3OBPA2KEHHA OCHOBHUX HA/ITHAIIIBI'PVII
HEKOMYTATUBHUX IJEMIIOTEHTHUX HAIIIBI'PVYII
IIOPAAKY TP CKIHYEHHOI'O TUITY

YV Teopil 300paxkeHb CKIHYEHHHX HAIMNBIPYI HAHOLIbINA KIIBKICTH pODIT HPHUCBIYEHA
He3BigaNM 300parkenusM. Cepej crapux pe3yJIbTaTiB € JIMIe OKpeMi pe3ysibTaTd Ipo 30-
OpazkyBaJIbHUN THUII HAIiBrpyn. A came, Ipo CKiHYEHHUI 300parKyBaJIbHUN TUIT #Jle MOBA
B Huswi pobit 1. C. TonizoBebkoro (30kpema, mjist CKIHUEHHOT IILIKOM [IPOCTO! HAIIBIPYIIN )
Ta B fioro pobori 3 K. Pinresem (jisg Jeskux HAIIBIPYIl BCIX [EPETBOPEHb CKIHIYEHHOT MHO-
JKUHU). ZKII0 2K TOBOPUTH IIPO HOBI Pe3yJIbTaTh, Ta Iie i JJisl KJIACIB HAIIBIPYII, TO BAPTO
Bi3HAYNTH POOOTH ITPO 300PAKEHHS HAIIBIPYII, IOPO/IZKEHUX 1/IEMIIOTEHTAME 3 YACTKOBUM
HYJIbOBUM MHOXKeHHsIM (1epriumit aprop miel crarti pasom 3 O. M. Tepruunor), Hamisrpyi,
HOPOJPKEHNX MIOTEHTHUMHU esieMeHTaMu (06H/(Ba aBTOPHU), IPSIMUX JIOOYTKIB CHMETPHIHOL
HAIIBrpyIM ApyToro cremens (mepumit asrop pasom 3 E. M. Kocrummun) 1 npo 306pakeHnus
(noB’s3anux 3 Hanirpynamu Pica) anrebp Manna (FO. A. Iposx i A. 1. Tlnakom). Yci Bo-
HU MOYXKYTb MATH K CKiHY€HHE, TaK i HECKIHYEHHE YNCJI0 HEPO3KJIAIHUX 300paKeHb, OyTu
PYYHUMU YU JTUKIMHU.

Ilepmnit arop paszom 3 9. B. 3amixoro omucanu 306paKyBaJjibHI TUIIN HAINBIPYII TPe-
THOTO MTOPSJIKY HAJL JIOBLIBHUM TIOJIEM 1 BKA3aJIU B IUX BUNAIKAX KAHOHITHY (DOPMY MaTpHU-
9HAX 300paKeHb M JOBIIHHOI HANIBIPYIIA CKIHIEHHOTO 300PaKyBabHOTO THILY. ¥ CBOIX
IIOTIEPEJIHIX CTATTSAX ABTOPH JIOCJI/IPKYBaJIM aHAJOTIYHI 3aJ1a9i JIJIT HAHAIIBIPYIT CIIEITi-
AJIBHOI'O BUIVISIy KOMYTATUBHUX HAIIBIPYI TPETHOTO MOPSAKY. ¥ il cTarTi po3moyaro
BUBYEHHSI TAKUX K€ CAMHX 3308t JJIsT HQTHAIBIPYIT HEKOMYTATUBHUX HAIIBIPYII.

Kuro4oBi ciioBa: Bu3HaYaJIbHI CIIiBBiIHONIEHHS, OCHOBHA HATHAINIBIPYIIA, MATPUIHI 300~
parkeHHsI, HAIIBIPYNH CKIHIEHHOTO i HECKIHIEHHOTO 300PaKyBaJTbHAX THUIIB, PYTHI Ta JUKi
HaIiBIPyIu, KaHoHiuHa dopma.

1. Beryn. [a crartd npucBgdyeHa MaTPUYHUM 300ParKeHHAM HaTHAITIBIPYID
CITETIaJIbHOTO BUTVISILY, SIK1 31CTABJISIOTHCS 3a/IaHiil HAIIBIPYIl TPETHOI'O TOPSJIKY.
K10 TOBOPUTH KOHKPETHIIE, PO3IJIAIa€ThCs BUITAI0K HEKOMYTATUBHUX 1JIE€MITO-
TEHTHUX HAIBIPYI CKIHYEHHOTO 300PaKyBaJILHOTO TUITY HAJI JIOBLILHUM ITOJIEM.
Haramaemo, 1m0 HamiBrpyma Ha3UBAEThCA 10EMNOMEHMHOM0, AKIIO BCi 11 eJIeMeHTH —
1IEMIIOTEHTH, 1 HAIIIBI'PYTIOIO CKIHUEHH020 300DAACYBAALHO20 MUNY, SKIIO BOHA MAE,
3 TOYHICTIO 0 €KBIBAJEHTHOCTI, CKIHUYEHHe YUCJI0 HEPO3KIAIHNX 300ParKeHb.

Hamnisrpynu tpernoro nopsiyiky srepiie onucas y 1953 p. T. Tamypa B pobo-
i [1]. T. E. @opcaiir y 1955 p. [2] orpumaB aHagOrivHI pe3yIbTaT 3a JIOMOMOTOIO

Hayk. Bicuuk Yxkropon. yu-ry, 2025, Tom 47, Ne 2 ISSN 2616-7700 (print), 2708-9568 (online)



10 B. M. BOHIAPEHKO, O. B. 3YBAPYK

KOMII'IOTEPHOI porpamMu. B 000X cTaTTsaX OImmMc OTpUMAHO 3 TOYHICTIO JI0 i30MOPdi-
3My Ta JyaJbHOCTI B TepMminax tabsmips Keji. HaniBrpymnu TpeTrboro mopsijiky Bu-
Buasncsd misuinte B [3|- [6]. Minimasbai cucreMn TBIpHUX Ta BLAIOBIIHI BU3HAYAIBHI
CIIBBIJIHOIEHHS JIJIs BCIX TAaKWX HamiBrpyn BKasaui B [6] (Ha OCHOBI pesy/braris
crarti [5]). 3okpema, HEKOMYTATHBHI 1IEMIIOTEHTH] HAIBIPYIIH TPETHOIO MOPSIKY,
10 MAIOTh CKIHYEeHHUI 300parKyBaabHIIl TUII, BUIEPITYIOTHCs, 3 TOYHICTIO JI0 i30MOp-
dbismy Ta gyanbHOCTI (IpH AesKiil IepeHyMepariii CHMBOJIIB), TAKIME HATIIBIDY TAM:

Ty : (be,b,c) = (b,c): b> = b, ® = ¢, cb = ¢

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

Ty : (e,b,c) = (e,b,c): b* =b, 2 = ¢, bc = b, cb = c.

Bci Bumnmcani cuctemu TBipHUX € MiHIMaJbHUMU. B Kpyrimx jIy»Kkax BKa3aHO
BCl eJleMeHTH HAIBIPYNIHU, & B KyTOBUX Jy:KKaxX — MIHIMAJbHY CHUCTEMY TBIpHUX.
TpusianbHi BU3HAYAIBHI CIIBBIIHOIIEHHS JIJIA OJIMHUYHOIO 1 HYJIbOBOI'O TBIpHUX €
Ta, 0 (AKIO BOHU €) HE BUIUCYIOTHCH.

Harataemo, 1o jryajibHOIO JI0 HAIIIBIPYIIM HA3MBAETHC TaKa HAIBIpYyIIa, B AKiil
MHOXKEHHS €JIEMEHTIB 3JIICHIOETHCA B OOEPHEHOMY IOPSIKY.

BayBazkumo, o Hamprpymu Th i T3 He € i3oMopdHUME, 60 Tepina 3 HIX Mae
esneMeHT () 1 He Mae ejleMeHTa e, a Jpyra — HaBIIaKW.

[TosHaurMmo BU3HAUAJLHI cliBBigHomenns b? = b, ¢ = ¢, cb = ¢ nanisrpymu 1}
Binosiao wepes (b), (¢), (¢b) i Busnauasbhi cuissiguomenns b* = b, ¢ = ¢, be = b,
cb = ¢ nanisrpyu Ty, T3 Bigmosinno wepes (b), (¢), (be), (cb).

Hamo e nmesiki 3arasbHi mosHavdends. /g mamisrpymum S Ta 11 BUSHAYAIBHOTO
cuisBiguommenns (x) vamisrpymy S \ (z) (robro S 6e3 cuiBBimHomeHHs (X)) 1O3-
Haunmo depes S®) | i pisHEX BU3HAYAJIBHUX CHIBBIIHOIICHD (), (y) namisrpymy
S\ {(z), (y)} nosmaummo wepes S@Y) | g monapHO PI3HUX BU3HAYAILHIX CIIBBijI-
nomenn (), (y), (2) mamisrpyny S\ {(z), (v), ()} nosmaunmo uepes S@¥2) i .
OdeBnIHO, 11O P MEPECTAHOBIN criBBiiHOMens HamiBrpymm S@Y)  S@¥:2) i 11 ne
3MiHIOIOThCA. KoXKHa i3 BBeJIEHHX HAIBrpyIl Mae (haKTOp-HAIIBIPYILY, i30MOPQHY
HamBrpymi S, To0To € HaHaniBrpynoo Hanisrpynu S. Taki najgHaniBrpynu Ha3usa-
I0ThCS OCHOBHUMM. 3ayBarKMMO, 110 KOJIU DU BiJIKUJIAHHI OY/b-IKUX S BU3HATAIb-
HUX CIIBBITHOIIEHb HAINBIPYIa € JUKOIO, TO aHAJOTIYHA BJIACTUBICTh BUKOHYETHCS
i y1st s + 1 BU3HAYATIBHUX CHIBBITHOIIEHD (KOJIM YHCJIO BCIX BU3HAYAJIBHUX CIIBBIJI-
HOIIIeHb OlibIa 3a §). Y [[bOMY BUIAJKY B YMOBAX T€OPEM OYEBUTHUIN HACIIIOK JIst
s + 1 He BKazyeTbhCs.

Cdopmyioemo Terep OCHOBHI pe3y/ibTaTu el CTaTTi,

Teopema 1. /Jlasa nanisepynu T = T @ dosiavrozo noas K maroms micue nac-
MYNHL MEEPOHCEHHA.

1) T®) — pyuna nanisepyna Heckinuennozo 306paicyeaIbHo20 MUNY OAA
(x) = (cb);

2) T® — Juwka nanisepyna das (x) € {(b), (c)};

3) T@Y) — Juka nanieepyna s (), (y) € {(b), (c), (be)}.

Teopema 2. Jlas nanieepyn T = 15,13 1 dosinvrnozo noas K maromo micue
HACTNYNHE EEPOAHCEHHA.

Poszain 1: Maremaruka i craTucTiKa
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1) T@ — naniszpyna crinuennozo 306pasrcycaivHo20 Muny ol
(x) € {(be), ()},
2) T@ — nanieepyna ckinvenozo 306pancy6abnoz0 muny OAs
(z) € {(b), ()}
3) T@Y) — panisepyna crinueniozo 306padicycanvhozo muny s
() = (), (y) = (¢);
4) T@Y) — pyyna nanicepyna HECKiNYEnH020 300PaNCYEANHO20 MUNY 0N
(x) = (be), (y) = (cb);
5) T@Y) — duxa nanieepyna das x € {(b), (c)}, y € {(bc), (cb)};
6) T@¥2) — Juka naniszpyna das (), (y), (2) € {(b), (c), (bc), (cb)}.

[Ipu goBeaeHH] ITUX TEOPEM BUKOPUCTOBYETHCA METO/T KJTaCU(IKAIIHHIX MaTpud-
HAX 3aJia4, PO3BUHYTHI IpejcTaBHUKaMU KHIBCHKOI MKOM 3 Teopil 300parkeHb
(muB. 30Kpema, [7] — [12]).

[epmuit aBrop nigrpumanuit rpanTom Simons Foundation

(SFI-PD-Ukraine 00014586, V.M.B.).

2. 3ayBaKeHHH.

2.1. Iomo anayoriB copMyTLOBAHUX TEOPEM I KOMYTATUBHUX HAIIBIPYII
TPETHOro MOPSAJIKY, 10 MalOTh CKiHUeHHUIT 300pazkyBaorHuii Tur, aus. [13| — [15].
[Tigkpecaumo, 10 cepeJi TaKUX HAIIBIPYI iICHYE €/IMHA, Ka Ma€ HeCKIHIeHHUN 300-
paxysasbauii Tun, a came (0,b,¢) = (b,c): b* =0, ¢* =0, be =0, cb = 0 (nus. 6]).
Bagadi npo kiaacudikario 300pazxkens i1 ocaopuux naguamsrpym (0,b,c) = (b, ¢):
V> =0,c¢2=01(0,b,c) = (bc): bc =0, cb =0 nobpe BijoMi B cydachiii Teopii
300pazkens (auB. Binnosiguo [16] i [8], [17], [18]).

2.2. Mu posrigaeMo BCi HAIIBIPYIHU, 3 TOYHICTIO JIO JIyaJbHOCTI, (hiKCyroun
JIJTsT KOZKHOI TIApU B3AE€MHO JIyaJbHUX HAIIBIPYII JIUIIE OJHY HAIiBrpyiy. AJje narri
TBEPJKEHHS [P0 MATPUUHI 300pakKeHHs 1UX HAINBIPYII IIPUPOIHUM YUHOM [IEPEHO-
CAThCs Ha JIyasibHi HamiBrpymu (60 MATpHI, TPAHCIIOHOBAHI JI0 MATPUIH JESTKOIO
300paskeHHsl JOBLIBHOT HAMIIBIPYITH, 33/IAI0Th 300payKeHHs JAyaJibHOI HAIIBIPYIIN).

2.3. IIpuponno BBazkatu (jnus. [19]), 1m0 MaTpuist 300pazkeHHsl, sKa BiAMOBiTae
HYJIbOBOMY (BIZIIOBIIHO OJMHUYHOMY) €JIeMEHTY HAIIBIPYIH, AKINO BiH €, — Hy-
apoBa (BiamoBinHo ojunuaHa). Tosl MoBigbHE MaTpuvHe 300payKEeHHS HAIBIPYIIN
T; (i = 1,2,3) omnosnauno 3ajaetbest Marpurigamu B 1 C) gxi Biamosigarors TBip-
HuM estemenTaM b i ¢. Vloro npuposiso mosHagaTn depes (B, (). OpuanaHa MaTPUIs
Byb-sKOT0 po3mipy n X n (n > 0) 6yae no3uadatucs depes F.

3. loBenenns teopemu 1.

Trepxenns 1) surmsae i3 |20, 3.6].

[lepeiimemMo 10 1OBEJEHHST TBEP/RKEHHS 2), PO3IJISHYBIIN CIOYATKY BUIAIOK
(2) = ().

Hexait R = {B,C} — nosinbue maTpuune 3o6pazkenns mamisrpymn 7). 3rimmo 3
O3HaYEHHSM €KBIBAJIEHTHUX 300pazkeHb, MATpuIli B i C' MOXKHA TPUBOIUTH OTHOYUAC-
HUMHW TIePETBOPEHHSAMHE TOIOHOCTI. 3a JIOMOMOIOI0 TaKUX IepPeTBOPEeHb ITPUBEIEMO
Marpuio B 1o nHopmaabaoi dopmu zZKopmana:

B:(]g g)
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12 B. M. BOHIAPEHKO, O. B. 3YBAPYK

3 dopmanpaux MipkyBaHb (100 He HArpOMaJKyBaTh MO03HadeHHs) marpuiio C
sIKa, TP [IbOMY SKHMOCH 9UHOM 3MIHUTBCsI, Oy/1eMo 3HOBY mo3HadaTn depe3 C' (1€
JIOMOBJIEHICTIO GyieMo KopucTyBaTucs 1 vagami). Tomi, micas posdurrsa marpuri C
Ha 6JI0KK (TAaKoro K po3Mipy, sk i 6sioku MaTputi B), BOHa Mae BULJIsII

_ (G Gy
o=[a @)

ne Cy,Cy, Cs,Cy — neski marpuri. 3anumemo pihicts C'B = C' (gka Bianosigae
BU3HAYABLHOMY CITIBBIJIHOIIEHHIO ¢b = ¢), B PO3TOPHYTOMY BUIJISI:

Cng EO_0102
Cs Cy)\O 0) \C5 C4)°

3Bijcn MaeMo, IO IisI PiBHICTH €KBiBaJeHTHA PiBHOCTI

_(Cy 0
0_(03 O).

Orxke, 306paxentst R = {B,C} exsiBanenrne 306pazkennio Ry = { By, Cy}, ne

_(E 0 _(C 0
we(i0) @-(a )

Tenep 3’sicyemo, Kosim Marpuute 300paxkenns Ry = {By, Cy} eksiBasienThe ma-
TpraHOMY 300pazkennio Ry = { By, Cy} Takoro ) caMoro BHUIVIsLy, TOOTO 3 MaTpH-

IIAMUI o
— (£ 0 — ([ Cy 0
Be(v0) G-(as)
Hexait X —_o6op0THa MaTPHILS, TaKa II10 By = XBy X!, Cy :_XC'OXA, 110
ekBiBasienTHO BgX = X By, Cx X = XCy. OueBumno, mo marpurni By i By MaioTh

OJIHAKOBUI PAaHT, a 3HAYUTHL PiBHI. BBaxkaemo, mo marpuig X po3durta Ha 6JIOKK
y BigmosigaocTi 3 posburrsam marpuri By (a 3Hauurh Cp Ta MaTpUIlb 300paskeHHsI

R(])i
X1 Xz
X = :
( Xo1 Xao )
o I3 piBrocti ByX = X By Bummsae, mo Xio = 0, Xo; = 0. Toxi pisricTs
CoX = Xy mae Burs

C, 0 Xn 0\ [(Xu O Cy 0
(o) (0 )= (v ) (@ 0)

i ;terko GauauTH, M0 BoHA eKBiBasenTHa piBHOCTAM C) = X1101X 1_11, Cy = X95C5 1_11.

[Toznaummo wepe3 I' caraiijak 3 jgBoma BepimHamMu 1 1 2 Ta jJBOMa CTPiIKaAMM
c1:1—1icg:2— 1. BBenemo aBa iforo MarpudHux 300pazkenas R i R HACTYITHUM
quroM: R(cy) = C1, R(es) = Cs, R(ey) = Ch, R(es) = Cs.

JIBi ocranni piBHOCTI B HONIEpeIHROMY a03alli 03HAYAIOTh, 1110 300paKeHusa Ry i
R, namnisrpymn 1) exsiBajieHTHI TOji i JiMIne Toi, KON eKBiBaJeHTHI (MaTpuyHi)

Poszain 1: Maremaruka i craTucTika
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306pazkenis R i R caraitnaka I'. A ockinbku caraitnak [’ € TuKnM, (3rijHO 3 PO-
6oramu [21], [22]), To Takoro Oyze i mamisrpyma 1;. Teepmxenns 2) misa (z) = (c)
JIOBE/ICHO.

Bumaiok (z) = (b) po3rsagaeTbes aHAIOTIIHAM YUHOM. Y [IHOMY BHIAJKY

E 0
o= (5 0)

a Matpuiisg B 3 ypaxysanus pisHocti CB = C' Mae BUIIsIT

B:(E 0)‘

Bs B,

[pu nmpomy a8i mapn marpuns (B, C) i (B, C) BrazaHOro BUNITY MOMIGHI MizK cO-
6010 Toi i e Toi, Kostu mapu MaTpuih (Bs, By) i (Bs, B,) eksiBasienTHi sk 306pa-
JKeHHsI JUKOTO caraiilaka 3 JBoMa BepiinHaMmu 1,2 Ta jgBoMa cTpiakamu bg @ 2 — 1,
b4 12— 2.

TBep/KeHHs 3) BUIIMBAE 13 TBEPIKEHHS 2).

4. JloBeeHHs TeopeMu 2.

4.1. JoBenenns tBepmxkenHs 1). OcCKuIbKEM HATIBIpYyIN T®) i T() i30m0p-
i manisrpyni 71, TBep/Kenns 1 BumiuBae i3 reopemu 3 [6] (mpo Te, 110 HamiBrpya
Ty Mae cKiHUeHHUH 300pazKyBaJbHUN TUII, BXKe TOBOPUJIOCS BUIIE).

3riJIHO 3 T[i€0 TEOPEMOI0 MaEMO HACTYIIHE TBED/IYKCHHSI.

Teopema 3. Kanoniuna dopma 0aa MamMPUIHULT 300paHCEHD HEKOMYMATMUEBHOT
nanieepynu 11 maxa:

E 0 0 00 E 0 000
0O E 0 00 0 £ 000
B=(0 0 £ 0O0], C=1]10 02000
0 0 0 0O E 0 000
0 0 0 00 0 0 00O

4.2. Josenenns teepaxkenHs 2). Ockimbku namisrpymun T®) i T(9) izomop-
dHi, T0CTATHBO PO3TJISTHYTU JAPYTY HAIIBIPYILY.

Hexait R = {B,C} — nosiabue Marpuune 306paskenns nanisrpymm 7). Toxi i3
JIOBeJIeHHsT TBep zKeHHsT 2) Teopemu 1 1 pirocti BC' = B maeMmo, 1m0 306pazKeHHst
R exsiBasentne 300paxennio Ry = {B), Cj}, ne

B = ., Cp=

o o oM
o oflmo
oo oo
oo oo
oo oo
oo o
o o oo
oo oo

TBepizKeHHst 2) JOBEJIEHO.
fK HACTIIOK MAEMO TaKy TEOPEMY.

Teopema 4. Ilapa mampuyv B, C' 6xkasanozo 6uzanady pa3om 3 Hysv06010 (6i0-
no6iIoHO 00UHUYHOI0) MAMPULEI0, AKA 6i0N0610a€E HYALOBOMY (6i0N0610HO 00UHUYHO-
MY) eaemenmy nanieepynu, 3a0ac KAHOMIUHY HOPMY OAA MAMPUYHUT 300PAAHCEHD
nanisepynu T npu T = Ty (sidnosiono T = Tj).

Hayk. Bicuuk Yxkropon. yu-ry, 2025, Tom 47, Ne 2 ISSN 2616-7700 (print), 2708-9568 (online)



14 B. M. BOHIAPEHKO, O. B. 3YBAPYK

4.3. loBesieHHs TBepaKeHb 3) i 4).

Crouarky y ¢opmy/oBaHHi TBep/zKeHHsT 3) Oy/I0 BKa3aHoO (3 IHTYITHBHUX Mip-
KYBaHb), 0 B IIbOMY BUIIQJIKy MU MaE€MO JINKY HAHAINBIPYILY. AJie JOC/IIzKeHH ST
i1 MATPUYHUX 300parkeHb IMOKA3aJIo, IO Tie He TaK, & caMe, 10 BOHA € HAIBIPYIIOID

CKIHYEHHOTr0 300parkyBaIbHOTO THUILY. Bijbil TouHO, OyJ/I0 BCTABIEHO HA MATPUIHI
MOBI, 10 B HamiBrpymni 7' = 715,73 mepii JiBa CIIBBIIHOIIEHHS € HACTIIKAMU JIBOX

octannix. Kosm 1ie craso BijomMo, Bxke OyJI0 3HAWJICHO JIOBEJIEHHA IHOro (hakTy i

Ha MoBi camoi Hamiprpymm. Ckaxkimo, i3 crisignomenns cb = ¢ maemo c(be) = 2,

a Tomi cb = ¢* (60 bc = b); ane ockinbku c¢b = ¢, To ¢ = ¢®. Taka cuTyalis HOp-
MaJIbHAa, aJ7Ke OJHa 13 IiJeil JOCiIPKeHHs OCHOBHUX HATHAIIBIPYI caMe 1 TOJIATae
y 3HAXO/XKEHHI “JINITHIX  BU3HAYAJIbHUX CIIIBBIIHOIIEHbD.

Teepxenns 4) surmsae i3 |20, 3.6].

4.4. oBenenusi TBepaKeHb 5) i 6). TBep/kenns 5) BUIInBaE i3 TBepJzKe-
uug 2) Teopemu 1. TBep/pKkenus 6) BUIIMBAE 13 TBep/zKeHHSA 5).

5. BucHOBKHM Ta IepCHeKTHUBU IOJAJIbIINX JOCJiI2KEeHb. Y poboTi BUB-
Jal0ThCd MATPUUIHI 300parkeHHsT OCHOBHUX Ha/HAIIBIPYII HEKOMYTATUBHUX 1JIEMIIO-
TEHTHUX HAIIBIPYII MOPSIJAKY TPU CKIHIEHHOTO 300pasKyBaJibHOTO Thiry. OIncaHo 30-
OpaKyBaJIbHUI TUIT HAJT JIOBIILHUM TIOJIEM, & Y BUIQJIKY HAJIHAIIBIPYI CKIHYEHHOTO
300parKyBaJbHOIO TUITy BKa3zaHa KaHOHIYHA (popMa IXHIX MATPUIHUX 300ParKeHb.

OrpumaHi pe3yabTaTh Ta BiIMOBIIHUI METO TOCTIT2KEHb 3HANY Th 3aCTOCYBaH-
Hsl IIPU BUBYEHHI 300parkKeHb IHINMNX HEKOMYTATHBHUX HAIIIBI'PYI TPETHOI'O MOPSJIKY.

Cnucok BUKOPUCTAHOI JIiTepaTypu

1. Tamura, T. (1953). Some remarks on semi-groups and all types of semi-groups of order 2, 3.
J. Gakugei Tokushima Univ., 3, 1-11.

2. Forsythe, G. E. (1955). SWAC computes 126 distinct semigroups of order 4. Proc. Amer. Math.
Soc., 6, 443-447.

3. Bondarenko, V. M., & Zaciha, Ja. V. (2013). On the defining relations for the minimal
systems of generators of the third order semigroup. Scientific journal of NPU named after
M. P. Drahomanov, Series 1, Physics and Mathematics, 14, 62—67 [in Ukrainian].

4. Chotchaisthit, S. (2014). Simple proofs determining all nonisomorphic semigroups of order 3.
Appl. Math. Sci. (Ruse), 8, 1261-1269.

5. Bondarenko, V. M., & Zaciha, Ya. V. (2015). On characteristic properties of semigroups.
Algebra Discrete Math., 20(1), 32-39.

6. Bondarenko, V. M., & Zaciha, Ja. V. (2018). Canonical forms of matrix representations of
semigroups of small order. Scientific Bulletin of Uzhhorod University, ser. of mathematics and
computer science, 32(1), 36-49 [in Ukrainian].

7. Nazarova, L. A., & Roiter, A. V. (1972). Representations of partially ordered sets. Zap. Nauch.
Sem. LOMI, 28, 5-31 [in Russian].

8. Nazarova, L. A., Roiter, A. V., Sergeichuk, V. V., & Bondarenko, V. M. (1972). Application
of modules over a dyad to the classification of finite p-groups that have an abelian subgroup of
index p and to the classification of mutually annihilating operators. Zap. Nauch. Sem. LOMI,
28, 69-92 [in Russian].

9. Drozd, Yu. A. (1974). Coxeter transformations and representations of partially ordered sets.
Funkcional. Anal., i Prilozhen., 8, 34-42 [in Russian|.

10. Drozd, Yu. A. (1977). On tame and wild matrix problems. Matriz problems, Akad. Nauk
Ukrain. SSR, Inst. Mat., Kiev, 104-114 [in Russian].

11. Bondarenko, V. M. (1988). Bundles of semichained sets and their representations. Akad. Nauk
Ukrain. SSR, Inst. Mat., Kiev, Preprint. (60), 32 [in Russian]|.

12. Nazarova, L. A., Bondarenko, V. M., &, Roiter, A. V. (1990). Tame partially ordered sets.
with involution. Trudy Mat. Inst. Steklov., 183, 149-159 [in Russian].

13. Bondarenko, V. M., & Zubaruk, O. V. (2020). On matrix representations of oversemigroups of

Poszain 1: Maremaruka i craTucTika



I[TPO MATPIYHI 30BPAKEHHA OCHOBHIX HAJHAIIIBI'PVII . .. 15

14.

15.

16.

17.

18.

19.

20.

21.

22.

the semigroup generated by mutually annihilating idempotents. Scientific Bulletin of Uzhhorod
University, ser. of mathematics and computer science, 36(1), 7-15 [in Ukrainian].
Bondarenko, V. M., & Zubaruk, O. V. (2020). On matrix representations of oversemigroups of
the semigroup generated by mutually annihilating 2-potent and 2-nilpotent elements. Bulletin
of Taras Shevchenko National University of Kyiv. Series: Physics and Mathematics, (3), 110—
114 [in Ukrainian].

Bondarenko, V. M., & Zubaruk, O. V. (2023). On matrix representations of oversemigroups of
the semigroup of third order without zero divisors. Scientific Bulletin of Uzhhorod University,
ser. of mathematics and computer science, 43(2), 15-21 [in Ukrainian].

Bondarenko, V. M. (1975). Representations of dihedral groups over a field of characterisric 2.
Mat. Sb., 96(1), 63—74. [in Russian]

Gelfand, I. M., & Ponomarev, V. A. (1968). Indecomposable representations of the Lorentz
group. Uspehi Mat. Nauk, 23(2), 3-60. [in Russian]

Bondarenko, V. M., Gerasimova, T. G., & Sergeichuk, V. V. (2009). Pairs of mutually annihi-
lating operators. Linear Algebra Appl., 430(1), 86-105.

Bondarenko, V. M., & Kostyshy, E. M. (2011). Modular representations of the semigroup T5.
Scientific Bulletin of Uzhhorod University, ser. of mathematics and computer science, 22(1),
26-34. [in Ukrainian]|

Bondarenko, V. M., Tertychna, O. M., & Zubaruk, O. V. (2016). On classification of pairs
of potent linear operators with the simplest annihilation condition. Algebra Discrete Math.,
21(1), 18-23.

Nazarova, L. A. (1973). Representations of quivers of infinite type. Math. USSR Izvestija, 3(4),
752-791 [in Russian].

Donovan, P., & Freislich, M. R. (1973). The representation theory of finite graphs and assosi-
ated algebras. Carleton Lecture Notes, 5, 3-86.

Bondarenko V. M., Zubaruk O. V. On matrix representations of main over-
semigroups of the non-commutative idempotent semigroups of order three of finite

type.

In the theory of representations of semigroups, the largest number of works are devoted
to irreducible representations. Among the old results, there are only some results on
representation type of semigroups. Namely, the finite representation type for a finite quite
simple semigroup is discussed in a series of papers of I. S. Ponizovsky and that for some
semigroups of all transformations of a finite set are discussed by I. S. Ponizovsky and
C. Ringel. If we are talking about new results on semigroup classes, then it should be
noted works on representations of the semigroups generated by idempotents with partial
zero multiplication (the first author of this paper together with O. M. Tertychna), of
semigroups generated by the potential elements (both the authors), of direct products of
the symmetric second-order semigroup (the first author together with E. M. Kostyshyn),
and on representations of (related to Rees semigroups) Munn algebras (Yu. A. Drozd and
A. 1. Plakosh). All they can have both a finite and infinite number of indecomposable
representations, can be tame or wild.

The first author together with Ja. V. Zatsikha described representation types of the
third-order semigroups over any field, and indicated in these cases the canonical form of the
matrix representations for any semigroup of finite representation type. In their previous
papers, the authors investigated similar problems for oversemigroups of a special type of the
commutative third-order semigroups. In this paper we begin to explore the same problems
for oversemigroups of noncommutative semigroups.

Keywords: defining relations, main oversemigroup, matrix representations, semigroups
of finite and infinite representation types, tame and wild semigroups, canonical form.
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