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EHAJOTUIIN JEAKNX YACTKOBUMX BI/THOIITEHbD
EKBIBAJIEHTHOCTI

We classify certain partial equivalence relations according to their type of an endomorphism.

B pobori kmacudikyroThCst YACTKOBI BiTHOIIEHHS €KBIBAJIEHTHOCTI TEBHOTO BUTY 34 1X €HIOTUIIAMHA
BITHOCHO eHI0MOP(dIi3MiB.

Hamisrpymu enjgomopdi3miB pessiiiiiHUX CHCTEM BHUBYAJMCS OararbMa aBTOPAMH.
OcHoBHa yBara mpu iX BUBYEHHI MPUILIAIACA TOCTIIKEHHIO BU3HAYEHOCTI PeJIsiIliii-
HUX CHCTeM iX HamiBrpynamu enjgomopdismis [1-3|, omucy ix abCTpakTHHX BJIACTH-
BocTeii 1 300pazkend [4-6|, BuBuenHO anrebpaidHux i KOMGIHATOPHUX BIACTHBOCTE
MOHOIIB eHoMOpdi3MiB |7,8]. OCHOBHUM MOHSITTSAM, SIKe TYT BUBYAETHCsI, € MOHATTS
eHJIOTUIlY peJidiliitnol cucremu. [IoHATTS eHJ0THUIly, IK YUCJI0BOI XapaKTEePUCTUKH,
10 3B’$13y€ MHOYKUHU TIIECTU THUIIB €HJIOMOPMI3MIB CUMETPUIHOTO OIHAPHOTO BiJHO-
menHst, 6ys10 BBeaene B [9], a Hagami B [10] i aist BigHOMERD H0BLTBHOT aprOCTi. Bu-
KOPHUCTOBYIOUH 1€ TIOHATTS, MOXKHa KJACH(IKYBATH BiIHOMIEHHS 3a 1X €HJIOTHUIAMI
BisiHOCHO enoMopdismiB. Tak, B [11] 3uaiigeHo engoTunN y3araaTbHEHUX MOJITOHIB,
B [12| — emporunu AONOBHEHL CKiHYEHHOrO mUIsXy, a B [13] — emmorunu rpadis
N-npuszm. V [14] kinacudikoBano Bei BiHONEHHST €KBIBAJEHTHOCTI 3a 1X €HI0THIIA-
M BigHocHO erpomopdismis. YV [15] obumcieni Bei 3HaUeHHST €HIOTHITY JOBLTBHO-
ro BiTHOIIIeHHs €KBIiBaJ€HTHOCTI BITHOCHO WOro eHaoTomi3MiB. TyT Mu BU3HATaEMO
BCi €HJIOTUIN YACTKOBHUX BITHOIIEHb €KBiBAJTEHTHOCTI MEBHOTO BUJY, IO JTOMOBHIOE
OCHOBHUIL pe3ysbrar 3 [14].

Pobora nobyjoBana Takum 9uHOM. Y IIYHKTI 1 JIaI0THCH BUBHAYEHHS IECTH TUIIIB
e IoMopi3MiB 1 MpUKIAIN eHJIOMOP(I3ZMIB KOXKHOTO THUITY. Y TYHKTI 2 HaBeJIEHO
HEOOX1THI Ta JIOCTaTHI YMOBH iCHYBaHHS BIJIIIOBIIHUX €HIOMOP(}I3MiB 4acTKOBOTO
Bi/IHOTIEHHS] €KBIBAJEHTHOCTI. ¥y MYHKTI 3 OOYHCIIOIOTHCI BCI MOXKJIMBI 3HAYEHHS
€H/IOTUILY 33/IAHUX YACTKOBUX €KBIBaJIEHTHOCTEIN.

1. Tunu eagomopdismis. Hexaii X — joBiibHa HemopoxkHsa MHOKUHA, (X))
— cuMeTpudHa HauiBrpymna Ha maoxkuai X i p C X x X.

[Tepersopenns f € (X)) nasusaernes endomopdizmom signomenns p C X x X,
sk 3 (x,y) € p BunsuBae, mwo (xf,yf) € p npu Oyap-akux z,y € X. Muoxuna
BCIX eH/IoMOpPdi3MiB OiHAPHOTO BiHOIIEHHS O BIJHOCHO OIeparliii KOMIIO3UIIl mepe-
TBOPEHb yTBOPIOE HAMIBIPYILY, sIKa MOo3HaYaeThes depes End (X, p).

Enmomopdism f Bimmomenns p C X X X Ha3uBa€ThCA HANIBCUALHUM, SKIIO 3
(xf,yf) € p BummmBae, mo icuyiors Taxi @’ € xff~L, Yy € yff~t, mo (¢/,y) €
p. MHoxkuHa BCIX HANIBCHJILHUX €HJIOMOPMI3MIB BiIHOIIEHHS O MO3HAYAETHCS K
HEnd(X,p).

Enmomopdism f Bigmomenns p € X X X Ha3HBAETHCI A0KAALHO CUALHUM,
akmo 3 (zf,yf) € p BumIuBae, Mo A1g Ko:kHoro x' € xff~! 3Haiimerbcsa Taxwmit
y € yff~t mo (¢/,y) € p, i amaporiuno s KoxuOro mpoobpasy y' € yff L.
Muozkuna BCiX JIOKAJIbHO CUJIBHUX eHJIOMOPQI3MIB BiIHOMIEHHS P MO3HAYAETHC STK

LEnd(X, p).
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138 0. O. TOIYKIHA

Enmomopdism [ sBigmomenns p C X X X Ha3HBAETbCI KBA3ICUABHUM, SKITO
3 (xf,yf) € p BummuBae, mo icuye Takuit ¥’ € xf 7!, axuit 3HAXOMUTLCA y Bij-
HOIIEHHI p 3 KoxKHHUM 1poobpasom 3 yf f~1 i amasoriuno jyisg geakoro mpoodpasy
y' € yff~!. Muoxkuna BCixX KBasicHibHEX eH10MOpdi3MiB GiIHAPHOTO BigHOMEHHHA p
no3nadacThest uepes QEnd(X, p).

Baznaunmo, mo muoxuau H End(X, p), LEnd(X, p) i QEnd(X, p) y 3araibHomy
BHIIAJIKY He € HamiBrpymamu |9|.

Engomopdism f Bignomenns p C X x X wasuBaerbes cuavrum, akimo 3 (xf,yf) €
p BUILIMBAE, Mo (7,y) € p upn Oyap-axux z,y € X. MHOKMHA BCIX CUIBHUX €HJIO-
MOP}i3MiB BiIHOIIEHHS p BIIHOCHO OTepallii KOMIO3HUIIIT IIepeTBOPEHb YTBOPIOE MO-
HOIJI, saKuii mo3nadaerbea ax SEnd (X, p). HeBaxkko nepekonarucs, mo SEnd(X, p)
¢ miguanisrpynoo End(X, p).

Enmomopddism f Bigmomenus p C X x X HasuBaeTbcsa asmomop@izmom, SKIIO
f e Giekuiewo i f~' — engomopdism GinapHoro BijHomenus p. MHOXKHHA BCiX aB-
TOMOpQI3MiB BIIHONIEHHS O BIJIHOCHO Olepallii KOMIIO3UIIIl MiJICTAHOBOK YTBOPIOE
rpymy, sika nosnadaerbcs depe3 Aut (X, p). 3posymino, mo Aut(X, p) € niarpymnoro
End(X, p).

dx Bigomo [9], g g0BLIBHOTO GiHAPHOTO BiJHONIEHHS p Ha MHOXKHHI X Mae
MiCLIe JIAHIIOI' BKJIIOUEHb:

End(X,p) 2 HEnd(X, p) 2 LEnd(X,p) 2 QEnd(X,p) 2

D SEnd(X, p) 2 Aut(X, p).

Posrisinemo npukiaau engoMopdi3MiB KOKHOTO THILy Jyist BigHomenus p = {(a, b),

(b7 a)’ (a7c)’ <C7 a)’ (b7 C)’ (C, b)’ <C7 d)’ <b7 b)’ (C7 C)7 (d7 d)’ <€76)7 <€7 f)’ (f? 6)7 (f? f)}7 BU-

suavenoro na muoxuui X = {a,b,c,d, e, f} :

a b ¢ d e f
(&0 oy o) emnac nmenicx, )

b
(CCL ; Z i £ € HEnd(X, p\LEnd(X. p),
(Z Z Z Zl fl ‘Z;)ELEnd()Qp)\QEnd(X’p)’
(Z Z 2 2 ];)EQE”d(X,P)\SEnd(X,p)?
(Z Z g ;i é)GSEnd(X,p)\Aut(X,p),
(20 ) e

2. Exgomopdismu yacTkoBux ekBiBasienTHocreii. Hexait Eq(X) — MHO-
»)KuHa BCix eksiBasentnocreit na X i o € Fq(X). Yepes X/a nosnauaernes pakrop-
MHO>KMHA MHOXKUHU X TI0 €eKBIBAJIEHTHOCTI (v, & 4epe3 T — KJac eKBIBaJIEHTHOCTI,
akuit MicTuth T € X.
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Jlema 1 ([16]). Hepemsopenns f € I(X) e endomoppizmom sidnowernns o €
Eq(X) modi i miavku modi, kKoau daa kooscrozo kaacy exsisasenmmnocmi A € X/a
icnye kaac B € X/a, marut wo Af C B.

Jlema 2 ([17]). (i) Endomoppism f € End(X,«) sidnowenns o € Eq(X) €
Haniecusvhum modi i misvku modi, Koau das 0ydv-axozo B € X/a, makozo o
Bnim(f) # @, i 6ydv-axuzx a,b € BNim(f) icnye A € X/a, maxui wo a,b € Af.

(11) Endomopgism [ € End(X,a) sidnowenns o € Eq(X) e aokarvho cunsvrum
erndomopdizmom modi i mirvku modi, xoau oas 6ydv-axuxr A, B,C € X/a 3 mozo,

wo Af CC,Bf CC, sunausae Af = Bf.
(111) Tas 6ydo-axoeo eidnowenna o € Eq(X) maemo QEnd(X,a) = SEnd(X, ).

JIema 3. Endomopdpism f € End(X, ) sionowenns o € Eq(X) e curvrum modi
i miavky modi, koau 7 X/ao — X/a:a— af e in’ekmusnum nepemeopenmam.

Jlosedenna. Bunimsae 3 gemu 3.1 B [5].

Binapue BignHomenns p Ha MHOXKWHI X Ha3UBAETHCH “4ACMKOBON EKGILBANEHM-
nicmio (auB., Hanpukaaz, [18]) wa X, gAKMo BOHO cMMeTpHYHE 1 TpaH3UTHBHE.

Hexait A — HenmopozKHg BJIacHA I IMHOXKIHA MHOKHHHA X, (4 — €KBiBaJeHTHICTD
Ha A. Binnomennga ay C X X X 04eBUIHO € YACTKOBUM BiJHOIIEHHAM eKBiBaJIEHTHO-
cri Ha MHOKUHI X. MHOXKHHY BCIX TaKMX 4aCTKOBUX eKBiBaJieHTHOCTER (g, A C X,
oynemo nosunadaru Eqa(X).

Axmo f: X — X — nestxe nepersopennsii A C X, 1o uepes f|4 nosnauarumemo
00MeKeHHS IepeTBOpeHHs [ Ha ImiJMHOXKHHY A.

Jlema 4. (i) Ilepemsopenns f € S(X) e endomopgismom wacmrosoi exsisanerim-
nocmi oy € Eqa(X) modi i minvku modi, koau fla € End(A, ay).

(i1) Hidcmanosra f mmoocurnu X € a8momopPismom wacmro6oi eKei6areHmHOCT
ay € Eqa(X) modi i miavku modi, koau fla € Aut(A, aq).

(111) Endomopdism [ wacmrosozo sidnowenns exsisarenmuocmi oy € Eqa(X) e
HANIBCUNOHUM EHOOMOPPIZMOM MODE T MiAbKU MO0dT, KoAU 048 0Ydb-AK020 KAGCY
B € A/aa makoeo, wo Bnim(f) # &, i 6ydv-axux a,b € Bum(f) icnyeY € A/aa
maxud, wo a,b € Y f.

(iv) Endomopdisam f wacmrosozo eidnowenns exsisarenmuocmi ay € Eqa(X) e

AOKANDHO CUNOHUM EHOOMOPHIZMOM MOJT T MIALKY MO00T, KOAU
(X\A)f C X\A i fla € LEnd(A,an).

(v) Endomopgism [ wacmrosozo eidnowenns exsisarenmnuocmi oy € Eqa(X) e

CUNOHUM EHOOMOPPIZMOM MODT T MIALKU MOJT, KOAU
(X\A)f CX\AifeSEnd(A ay).

(vi) Endomopgism f uwacmrosozo eidnowenns exeisarenmmuocmi oy € FEqa(X) €
K6aA31CUALHUM eHOOMOPPIZMOM MOJT T Miavky Modi, kKoiu [ — cuavhul endomop-
pizm.

Jlosedenna. Teepmkenns (iii) TOBOIUTHCS AHAIOTIYHO TOMY, sIK JeMma 2 3 [17], a

pemrra TBepKens (i), (i), (iv)—(vi) — moaibuo gemam 1-3 nporo myHKTY.
Bigmitumo, mo 3 nynkris (v), (vi) semu 4 sunimsae, mo QEnd(X, o) =

= SEnd(X,as) pus 6yab-sikoro ay € Eqa(X).
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3. Engmorunu 4acTkoBHX BimHOIIEHb ekBiBajsienTHocTi. Hexait X — 10-
BLTbHA HEMOPO:KHA MHOXKHHA, p — OiHapHe BijgHOmeHHa Ha MHOXKHHI X. JlaHIory
BKJIIOYECHDb

End(X,p) 2 HEnd(X, p) 2 LEnd(X, p) 2 QEnd(X, p) 2

D SEnd(X,p) 2 Aut(X, p)

BIJINIOBI1a€ MOCTITOBHICTD (S1, S2, S3, S4, S5), A€ s; € {0,1},4 € {1,..,5}. [Ipu upomy
s; = 0, gkmo Ha ¢-Tifi mo3uIii B HaBeJeHil BUIIE ITOCJIIOBHOCTI BKJIIOUYEHbL MHO-

Kunu 36irarorbes, s; = 1 B nporusHomy sunajky. Hanpukiazu, s3 = 0 o3navae
LEnd(X,p) = QEnd(X,p), a s5 = 1 Bkazye na SEnd(X, p) # Aut(X, p). 3uauen-
He cymMu 0_, 8,271 HasuBaeThes endomunom GiHAPHOTO BiIHOMIEHHS p BiIHOCHO 0~

1=

ro engomopdismis i nosHavaerbes aepes Endotype(X, p).
Bignomenns p C X X X Ha3zuBaeThcst momostcrum, AKmo p = ix = {(z,x)|z €
X} 1 ynisepcanvrum, sximo p =wy = X x X.

Teopema 1. Hezxati A+ @ 1 A C X. s 6Y0v-a%01 wacmkosoi exsieaseHmmo-
emi ay € Eqa(X) :

L oo 4] = 1,1X] = 2
7, arkwo 2 < |A| < oo, | X\A| =1, ax =ia;
18, axwo |Al =1, 2 < |X|;

Endotype(X,as) = ¢ 19, axwo 2 < |A|,aq = wy;

23, axwo 2 < |A] < 00,04 # g # wa abo

2 <|Al < 00,1 < |X\A|,aa =i4 abo

|A| = 00,4 # wa.

\

Jlosederna. 1) Hexait | X| = 2, A C X — niAMHOXKHMHA, 10 MICTUTH OJMH eJie-
menT. Toni Fqa(X) BUUepIyEThCS €KBIBAIEHTHICTIO (Vg = 14 = W4, P [[BOMY, SIK
sutmBae 3 jgemu 4, End(X, aq) = HEnd(X, a4) i 10TyZKHICTD X MHOXKHUH JIOPiB-
Hioe 2, a LEnd(X, as) = Aut(X, a4) 3 noryxuicrio 1, orxe, Endotype(X, ay) =
SO s -2 =2,

2) Hexait A C X — ckiHYeHHA MHOXKHHA, 110 MICTHTh He MEHIIEe [BOX eJIEMEHTIB,
|X\A| = 11 ag — Toroxue Bimnomenus. Bisbmemo pizui a,b € A i BusHAUNMO
neperBoperts f MHOKUHH X TAKUM YHHOM:

a, 9KImo r € A,
xf =
b, saxkmo x ¢ A.

Hesaxkko mepexkonatucs, mo f € End(X,aq), npore f ¢ HEnd(X,ay), mo Bu-

wiBae 3 . (iil) semun 4. Anasoriuno moxua nokasaru, mo HEnd(X, o) #
# LEnd(X,as) # QEnd(X, ay). dificno, Busnaunsnm [ : X — X gk

f a, axkmo z € A\{b},
€T =
b, akmo z € {b} UX\A
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Jutst pisaux a,b € A, npuxomumo 1m0 f € HEnd(X, as)\LEnd(X, a,). [leperBopen-
He

a, SKIo T € A,
xf =
x, saxmo r ¢ A

nae vam upukian rakoro f € LEnd(X, as)\QEnd(X, o). Ockinbkn [ X\A| = 1,
g =ix1 A~ cKiHYeHHA MHOXKWHA, 3rigHO 3 Jemoro 3, 1. (ii) i m. (v) jgemn 4, f €
Aut(X, aa) nos 6yab-axoro f € SEnd(X, aa), tomy Aut(X,as) = SEnd(X, a,).
TakuM 9uHOM,

End(X,a4) D HEnd(X,as) D LEnd(X,a4) D QEnd(X,as) = Aut(X, an).

Omxe, Endotype(X, a,) =30 s - 271 =1.

3) Hexait A = {a}, X — muHOXuHa, 110 MicruTh Giblre ABOX ejgeMeHTiB. fK i B
1. 1), £qa(X) BudepiyeTbcst €KBIBAJIEHTHICTIO (g4 = G4 = W4, MPH [[LOMY JIJIsI €HJI0-
Mopdismy f Gyab-gaKOro THIY 04eBHAHO, Mo af = a. 3riguo 3 m. (iii) memn 4, f €
HEnd(X, as) anst 6ynb-axoro f € End(X, ay), tomy HEnd(X, ax) = End(X, an).
Ymosu myHKTiB (iv)—(vi) Jiemu 4 B JJaHOMY BHIIQ/IKy BU3HAYAIOTH OJMH 1 TOH camuii
engomMopdism, e 000B’s13k0B0 GiekrusHuit, Tomy LEnd(X,as) = SEnd(X,a4) i
SEnd(X,a) # Aut(X, a). Takum qunoMm,

End(X,a4) = HEnd(X,as) D LEnd(X,ax) = SEnd(X,ax) D Aut(X, aa),

orxe, Endotype(X,a ) =30 s - 271 = 18.

4) Hexait A — MHOXKHUHA, 1[0 MICTUTH HE MEHILE JBOX €JIeMEeHTIB 1 ovy — yHiBep-
caJibHe BijgHOIIeHHs. Bisbmemo pisni a, b € A i Buznaunmo nepersopenns f: X — X
3a MPABHJIOM:

a, 9Kkmo r € A,
rf =
b, saxmo = ¢ A.

3rigno 3aemoro 1im. (i) temu 4, f € End(X, ), ane f ¢ HEnd(X, ay), mo Bamin-
Bae 3 1. (iii) semu 4. dxmo X f = {a}, matumemo f € HEnd(X, as)\LEnd(X, aq).
Ockinbku |A/a4s| = 1, ymoBu myuktiB (iv)—(vi) BH3HAYAIOTH OXWH i TOW camwuii
He 000B’'s13K0BO GiekTuBHUI eHpoMopdizm, Ttomy LEnd(X,as) = SEnd(X,ay) i
SEnd(X,aa) # Aut(X, ay). Takum qunOM,

End(X,a4) D HEnd(X,as) D LEnd(X,ax) = SEnd(X,ax) D Aut(X, aa),

orxe, Endotype(X,as) =30 s - 271 = 19.

5) a) Hexaii A — cKiHYeHHA MHOXKIHA, IO MICTUTH HE MEHIIE JBOX eJIEMEeHTIB, 1
aa Fia,an #wa. Tomi |A| > 3,|A/aa| > 2i8 A/ay icuye npunaiiMHei oguH KIac,
HOTYZKHICTH AKOTO He Menine 2. [loznaanmo ioro depes . Bisbmemo pizni a,b € T i
Bu3HaunMo mepersopenns f: X — X, nmokjaasmm

a, 9Kmo r € A,
xf =
b, saxmo z ¢ A.

Hesazkko nepekonarucs, mo f € End(X, aq), ane f ¢ HEnd(X, ), o Buninsae
3 1. (iii) memu 4. dxmo X f = {a}, Gynemo marn npukian f € HEnd(X, aa)\
LEnd(X, aa).
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Busnaummo Temep neperBopeHHs f MHOXKHHE X, HOKJIABIIN

a, gKmo r € A,
rf =
x, gkmo r ¢ A

qutst Beix o € X. 3riguo 3 nyukramu (iv) i (v) aemu 4, f € LEnd(X, aq), npore f ¢
SEnd(X, aa), mo BumuBae 3 1. (v) gemu 4. 3igcn SEnd(X, aq) # LEnd(X, aa).
Hepisricts Aut(X, aq) # SEnd(X, aa) € oueBuguon. OTxe,

End(X,a4) D HEnd(X,a4) D LEnd(X,a4) D QEnd(X, as) =

= SEnd(X,as) D Aut(X, ay)

i Endotype(X, aq) = Z?Zl s; - 2071 =23,
b) Hexaii A — ckinuenna wemopoxus MHOKHHA 3 |A| > 2, [X\A| > 11 aq = ia.
JIaHIIor BKJIIOYEHD

End(X,as) D HEnd(X,a4) D LEnd(X,a4) D QEnd(X,as) = SEnd(X, ay)

JIOBOJIMTHCS AHAJIOTTIHO TOMY, $K B I1. 2) 1poro jgoBejenns. Ockinbku MHOkuHa X \ A
MICTUTH HEe MeHIIIe 2 eJIEeMEeHTIB, BUOepeMo B Hiil JIOBUILHUI €/IEMEHT @ i BU3HAYUMO
neperBopeHHs [ MHOXKUHE X TaKUM THHOM:

T, 4KImo x € A,
rf =
a, gkmo x ¢ A.

3posymisio, mo f € SEnd(X, as)\Aut(X, ax) i, ax pesyasrar, Endotype(X, aq) =
=30 52071 =23,

c¢) Hexait A — HeckiHueHHA MHOXKHUHA 1 (v4 7# wWa. PO3MISTHEMO BUNAIOK, KOJTH (4 =
ia. Ockinbku MHOXKuHA A HeckiHvYeHHa, Ha BiaMiHy Big nynkry 2), SEnd(X, ay) #
Aut(X, aq). Tpukian enpomopdismy f € SEnd(X, as)\Aut(X, as) orpumyemo
npu BubOpi Ha obmexkenHi f|4 in’ekIil, sika He € cop’ekIie. B mpoMy Bunajiky

End(X,a4) D HEnd(X,ax) D LEnd(X,a4) D QEnd(X,as) =

= SEnd(X,as) D Aut(X, ay).

Taxmym wmrom, Endotype(X,aq) = 30 5 - 2071 = 23,
AKmo K ayg # (4,004 F wa, TO, MIDKYIOYH aHAJOITYHO TOMY, sIK B 1. 5), a),
npuxoanmo 10 Endotype(X, as) = 23. Teopema noseaena.

Taxum 4nHOM, BC1 MOZKJIMBI 3HAUYEHHS €HJIOTHUILY JIOBLIHLHOIO BIJIHOIIEHHS €KBiBa-
JIEHTHOCTI, 3HaiieHi B [14], 1 orpumanuii TyT pe3yabrar JaroTh HOBHY KIacubikario
BCIX 9aCTKOBUX BiAHOIIEHDL eKBiBaJeHTHOCTI Buay oy, A C X, 3a IX eHgoTunaMu Bij-
HOCHO eHJI0MOPQi3MiB.

Crucok BUKOPUCTAHOI JIiTepaTypu

1. Tayckun JI. M. Tlonyrpynna W30TOHHBIX TpeoOpasoBanuit // Ycmexu Mar. Hayk. — 1961.— Ne 5.
- C. 157-162.

2. Illnenepman JI. B. Tosyrpyunbl 9H10MOPGOU3MOB KBA3UYIOPAI0YEHHBIX MHOXKECTB // Y uéHble
samucku JITTIN um. A. U. Tepuena. — 1962.— 238. — C. 21-37.

Hayk. Bicuuk ¥Yxkropoz yu-ry, 2017, sun. Ne2 (31)



EHAOTHUIIN JEAKNX YACTKOBUX BIJHOINEHB EKBIBAJIEHTHOCTI 143

10.

11.

12.

13.

14.

15.

16.

17.

18.

Atzenwmam A. 5. Onpenengronine COOTHOIEHUS TTOJTYIPYNIIBL SHAOMOPMU3IMOB KOHETHOTO
JIMHERHOTO yTopsinovYeHHoro Muoxecrra // Cub. mar. xypH. — 1962.— 3, Nt 2. — C. 161-169.

Bowndapv E. A., 2Kyuox FO. B. llpencrapienuss MOHOUIA CHIALHBIX 9HIOMOP(MU3MOB KOHETHBIX
n-0HOPOIHbIX runeprpados // ®yHsaMenT. u npuki. MareMm. — 2013. — 18, Ne 1. — C. 21-34.

. Bondaps E. A., 2Kyuox FO. B. Tlonyrpymnbl CHABHBIX SHAOMOPGU3IMOB GECKOHEUHBIX rpadoB

u runeprpados // Ykp. mar. )Kypu. — 2013. — 65, Ne 6. — C. 743-754.

IMMatin B. M. TIpencrapienue ynopsinodeHHbIX moayrpynm // Mar. cGopunk — 1964.— 65, Ne 107
(2). - C. 161-169.

Mashevitzky G., Schein B. M. Automorphisms of the endomorphism semigroup of a free monoid
or a free semigroup // Proceedings of the American Mathematical Society. — 2003. — 131, Ne 6.
— P. 1655-1660.

Laradji A., Umar A. Combinatorial results for semigroups of order-preserving partial
transformations // Journal of Algebra. — 2004. — 278, Ne 1. — P. 342-359.

Béttcher M., Knauer U. Endomorphism spectra of graphs // Discr. Math. — 1992. — 109. - P.
45-57.

Pewemmnurxos A. B. O6 onpenenenusx romomopdusma runeprpados // duckpernas mare-
Maruka u ee npusioxkenusa: Marepuanor X Mexnaynap. cem. — Mocksa: MT'V. — 2010. — C.
325-327.

Hou H., Fan X., Luo Y. Endomorphism types of generalized polygon // Southeast Asian
Bulletin of Mathematics. — 2009. — 33, Ne 3. — P. 433-441.

Hou H., Fan X., Luo Y. The endomorphism monoid of P, // European J. Combinatorics. —
2008. — 29, Ne 5. — P. 1173-1185.

Wang W., Hou H. The endomorphism monoid of N-prism // Intern. Math. Forum. — 2011. —
50. — P. 2461-2471.

Zhuchok Y. V. Endotypes of equivalence relations // Quasigroups and Related Systems. —
2014. — 22. — P. 295-300.

Kywox FO. B., Touuxuna E. A. Ilonyrpynnst 9H10TONM3MOB OTHOLIEHWS SKBUBAJIEHTHOCTH [/
Marewm. 6. — 2014. — 205, Ne 5. — C. 37-54.

2Kywox 0. B. Engomopdisvn BinHomens exksipasentHocti // Bicn. Kuis. ynis. Cep. ®is.-
mar. Hayku. — 2007.— 3. — C. 22—26.

Bondapv E. A. O peryisgapHOCTH HEKOTOPBIX MOAIONYTPYII MOHOUIA SHIOMOP(MU3IMOB OTHO-
menns sxsuBagenTHocTH // Ilpuknannas auckpernas maremarnka. — 2014, — Ne 3(25). — C.
5-11.

ydex B. A. AnreGpst Menrepa MuoromecTHbix dyukimit / B. A. Hynek, B. C. TpoxumeHko.
— Ch.: S. n., 2006. — 237 p.

Onepxxano 10.08.2017

Hayk. Bicuuk Y:kropox yu-ry, 2017, un. Ne2 (31)



