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503906900l dFYmdoL 3md3Mby6EMS FmEol. obbowmwos . 30Mmboyols sdm3Esbs bgdolidog®o
X3MNBOL 3M9RMS 953EHMINOTB0DBIYOOL X aB0m [oMmdmEygbol Tgbobgd. ©sd3H30(3gd0s, MHMA
B900Ld0gM0 MLILOIEEM G X YMBOLMNZ0L S 673d0LT0IOO J5MObsE GO a MoEbzoLsmzoL vy
Card(G) < a,  s®LYOdMOL a boddszmOL AMsx0, MMIOL  53EMINORODBIJOOL  XyTB0
0DBMIMOBMos G XaMBoL. 5300 SOBYOOMOSS Jogdx™mdILIOMEo 3bmdowo  Jsbsawo
953985303mBOL 396 @ LEdOYLOL F9IR0, BMIGEToi gbsdsdolo gMoxol Loddwrsgmg d93MS®

39@05 §o0MIMLoygbo X an0L Loddesgzmgby.

Abstract

In master thesis, according to the types of connected components of (4, f) mono-unary algebra types
of connected components of (4, f™) mono-unary algebra is established, in case of f being bijective.
Connections between types of connected components of those mono-unary algebras are analyzed.
Kénig’s problem about representation of abstract groups using automorphism group of a graph is
discussed. It is proven, that for every infinite G group and every cardinal number « if Card(G) < a,
there exists a graph with cardinality of a, such that its automorphism group is isomorphic to the G.

This essentially strengthens the result of the famous Canadian mathematician Gert Sabidoussi.
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a=0-mgol; T =U{(nn+1): new} — b 5J3L Bgdmo Bsdmmzgeowo mzolgdgdo, bawm, GMmEs
a > 0, T 99330005 5353007 89909b506:

A ={(0,05):& < wy);
Apiq = {(wfl 4ot wfn'wﬁ TP S w€"+1):wa >E >8> 28

(ne{w — {03},

T=U {An: ne{w — {0}}}

208.13
6900L30gM0 & MMEObsE MO (M0yMdM030) MoEb3oL w Bdom FoMdmygbol gHm©IMHNMdOL
3990, 5390 T — LodEMOggL 5d3L Bgdmod Rsdmmgwroo (1) ... (4) m3z0Lgds.

6980b30gM0 W® MGHEOBsWGO Gogbzobsmzols T wE "0 5036086mm w% -0l 9gL5dsd0lo boliBo
b9, OHE™Igos 49bLsBLIMos 999bsoGsc:

T, &= {(wf + 0+ o+ 0, 0 + 0+ o+ 0o+ wfn+1) E>E 28> > 0)
50 H993d0 MOMOMYME0 MOH096E0MGIMOo [Hodm 893(3350MmM MMEO096E0MYdIMOm. 3bSO0Y,

60 30000 5M5MEOH096EH0MYdMo by 51939 bobiGo 0gdbgds.
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356396Mm, MMA Jsrgd0s 990!

0gme9ds 2.4

3009350 (G,*) 5039 X25305 s Card(G) < Ry, 35806 sGLYdMdL (V, H) 30530, 0bgmo GmI
F9895603)05 39000930 Hobsswgdgdo:

1. Aut(V,H) = (G,*);
2. Card(V) =R,

39303905
5obs3 Card(G) = Ry, 3bog0s, MM 5GLYOMOL BOYI30MMO SbobZs
V.6 - {wf:0<&<wy}
2963LsbE3OM™m
T:6xXG\AG > {wb:0<E<w,}
3990096506500:
P((g.h) = P(g™" *h).

ym39e §930b (g, h) € G X G \AG 89399L5053m» Ty(g-1.n) -0b 0Bm3MOFo by T (g hy, H30OM-

900L LoIMSIOM V(g ) Y, M Vigpy NG = D s 0 (g, h) # (g', k'), 35306 Bsro0gdye0s
Vigm NVigny = @-

43900 (g, h) € G X G \AG — 030U, T(g n) bob {3960 5036086m® V' (g ).

208.14
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V(g,h) —00 50360860 439@oliogob goblbbgoggdrero §igghm, ®mdgwbsi 893596M09dm g, h o

V' (g1 §39600g0m36. (B0y.14)
399m30@9bmm 50b0dgbgdo:
E; = (g, 1) €6 x G\AG | P((g,h)) = i};
Vo ={vgmn | (g, h) €G x G\AG}.
V'o={v'gn | (g, h) €G X G\AG}.
9936036mm, HMA Vo N (GU V) = 0.

V —00 5036036001 99090 LodMogwy:

V=GUV,U( U Vig.n)
(g,h)EGXG \AG

Hegn = U {lg:vgm} Vil v v'amll Y Tem U ilg,v'gm]} v {lvgm k)
(g,R)EGXG \AG

H gy U Hp, gy 30030696¢)0 539000000 (50g.14)- bobsbbyg.
H 36530 2563b5B030Mm0 d9809abs065:

H= Hgn)
(g,h)EGXG \AG

398396mm, GMA 59335050 53900 V LodGmsgag s (V, H ) 36530 Lodogdgeo mdogd@gdos.
V LodMogeol 9398006 359m3obstg 3bo@os, ®ma Card(V) = K,.

15B396909w0 oE3MRs 99990 Hobowogdol JsErI01gdEMdD:

Aut(V,H) = (G,*);

@995 2.5
3936086mm, M@0 dsHngdmmos 8998090 Hobswowgdgdo:

S)f e Aut(V,H) - f(G) = G;
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d)f € Aut(V,H) - f(E)) = E;, iel;
a)f € Aut(V, H) - f(Vo) = Vy;
Q©)f € Aut(V,H) - f(V'y) = V',
basg £((g, W) = (f(9), f ().
©393069%5

5) ©59M30093)gds FJITSM0E05, M50 dbmmE G —b 9engdgbEHgdo Homdmaowagbgb
9093963 90L, HMA9d03 3 s 4 9193963096 FsMEH03 30319030 5M056 BsMIIYGdO S M6
950 dgL50530L0 F39MmML boolbo R, —U GHmeos.

0) 30043500 35610790905 89990 Hobowowgdgdo:

i f e Aut(V,H)

ii. (g, h) €E;,
306MBy ii.- 6 3o8mdobs®gmdl F((g,h)) =i, 9.0. Tign = T;, i. -6 f € Aut(V, H) @5 «gds
2.2-0 5. 37969 0b omg5olFobgd0m, slssbgs -f 50 (g, h) 30wl 35509356l (g', k') €G X G\AG
fiy30@do, gb 30093 dmbgds 35806 s Bbmerme 35906, 037 T(gny = T (41 x1), Fg0Gg FoOOZ 30
33906005 T(gny = T; 9.0. T(gr pry = T, boosbsg P((g',h")) =i.90.(g" h')€E; (b T; = Tign) =

Tigr,nn )- 93906 godmqol, ™
f(E) = E;

) ©59t300090gds FGFToM0E 0, M50 TbmEme Vy — ol 9ergdgbEHgdo sG0sb Mdmswmo
3996030901900 00 9egdgbEHOmb, HMId03 303¢gd30 5(056 BsdTMgd0 s Vy — ol
4m39wo gangdgb@ol dgLsdsdolo i39mml ba®olbo Lalitmwos (3-0b Gmeos).

©) 933009899905 F93BoM0EH 09, M6 dbmEm V'j — 0l 9angd9g6Ed0 561056
9093963900, OMIgdos 3 9e9396@ 0560 FoMEGH030 3030l @S MLILGMEM bggdol 39 mgdls
Pomdmop9bab.
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905 2.6

398396mm, O3 Aut(V, H) %3530 00030Lw9535em0s V —%g.

©59()303905

1. ¢ € Aut(V,H), 300300 g € G 35906 Vh € G 56LGdIMDL i, 0ligmo G™I
P((g h) =i

53999350 @(g) = g @g9s 2.5. -sb 20 3E0bsMHYMdL 98I0 ©IMI0YOYGIOL
9560790 EMdS:

PE) =E=i=P((g.n) =P((0(9)0()) = P((g,9(M)) © ¥(g7'h) =¥ (g p(h) &
(¥ — 0l 30930 MdOL 3odm) g~*h = g 1p(h) © h = p(h)
ym3z9wo h m300, 9.0. ¢ = 1,G — Bg. 9.0. Aut(V, H) %3980 030Lv1935¢005 G LodMogwrgbg, sbaws
39639600, M3 030 0530L¥9B505 gL V LodM3wgByY.
2. 30J30m, @ € Aut(V, H) ©9965350 ¢H™390L GmIgerodg g € G 9angdgb@l, 353ob gl sbsbgs

d65350 ©3GH™390L gl V /G bLodMogwrgbsg. 3s6mwss, 1.-¢00 34964GH0sb 9339 305300,
63 0 9(g) = g, HmB9wodg g — 030, 35906 ¢ 5©y0wDHg IGH™ZOL gl G LoIGOZEIgL.
3bsos 3h € G, I

[g, v'(g,h)] Qo [g, v(g,h)] §odmgdo H (g4 ny 30083mb9b&H30 89009b (gog. 15).

208.15

35306, ®m3s 9(g) = g Hemds Fg83s60EH0s, GgLsdsdoLs JoMmgdEo 0gbgds 99090

©5830©90IgdIO0G:

o(V'gm) = V'ign © 0(vign) = vgn
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0¢) ©53798390m, 68 (V' (g h)) # V' (gn)» 05806 g38mol @( V' (gny) = V(g ') (@985 2.5-0 ©)-
3969BH0s6), boog (g', h')eG X G\AG s> V' (gpn) # vl(g',h')’ 6506 V(g n) FoMmowabl Ty )

bob 3gligb s @ € Aut(V, H) 83985 080Ld, 608 9( V' (gn)) = V(47,51 OB LOHEQRS,
39900f)393L 99990 Hobsowgdol FGddom0E9dsL:
Tigm = Tg'ny-
bom 099 ©0329839800, O™ @ 53¢MINOFOBAL T(ghy @ T (4 17y JIB0 gOMNTEINT0 3o53go3L
olig, ®m sy dy H™3gdL (g, h) fyzowb 33336992 Bgdgao:
[9.V'(gm] € Hign

©5 @ Sbsbzol 998y 83996905 [g, (V' (gn))] € H(o(g),0(n)) = Hgny- (39300L9600, G0
F988260005 83890 Heewrmds: (g, h) = (¢(9), ¢ (h))))- >Jowsb

o(V'igm) = Vigm:
bogom 0099 8393900, H™I
o(vigm) # vigm

9b 358m0f3938, G0 (V' (gn)) #F V(g (@3 830D ©35 Fobs By8mbgggzol @sdE303dsDY).
303 bbgs 990mbggzsdo 339969ds Hoboswdwgamds [vig ny, V' (gl € Higny @5 @ sLobgol

899003 83936905 [ (Vg 1)), @ (V' (gm)] € Hip(g)p(n) (296 89360860, 8 @s839000
398056005 898090 M@0l LsFsHN0560ds - Hig ny = Hp(g),p(h)))> 8585650509, 07 ®o009

@ € Aut(V, H) —o»30b LOegds, ®md ¢(g) = g, 35306 s30wgdes© F930560@H0s 99000930
AHMMd9d0:

o(vigm) = vigm @ 9(V'igm) = Vigm
(650096 bg bobBos, 390l ,,35B9M905“ 259Mm0f393L FmgEro bobs ,25hgM9gdsL%).
3. 300930m ¢ € aut(V,H),a € V/(G U Vy) ©s ¢(a) = a, 35306 3b5000s, G 56L9d0dL
96005900 (g, h) € G X G \AG, 0Ly®O OHMI JsOMDYOOs 990 IRO:

aeE T(g,h)-
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398396mm ™A 59 (g, h) —{9430mb @ 50D EMZIOL, M) 3933900 Lofiobs5DIAMU,
3009350 @(g) = g’ s @(h) = h',Losg h' # h 6 g’ # g, 35306 go9mol

a € Tigm ©>a €Ty nry
L50IBsE3 BgdOLdogM Fgdmnbggzsdo F9ddsmo@os d90gyo:
(g, h) * (g,,h,) Qo V(g,h) n V(g',h’) = {a}

®a3 9fobso@dgagds 53905 (000 (g, h) # (g, h'), 85806 LadsGME03605 V(g n) N V(g pry = D).

4. 300dg000 @ € Aut(V, H), vgn) € Vo 05 9(vign)) = Vg n), 85806 @( V' (g1)) = V(g n) B0

099 ©53798390m, 608 @( V' (gn)) # V' (), 05906 56lgdMY, H@ss Fyzowo (g',h') # (g,h) ©s
o(V'gn) = V(g
[vigm) V' a.m] € Higny @> ¢ 2b3b30b Bgd93 83096985 [0 (W(g,n #(¥'om)] & Hig(g).p(m)

59956 258m@ob, MM Aut(V, H) X350 0003059953505 V —Bg. Loo@obsg ¢gds 2.6

©59(})30(39000s.
3980303 56mo 50bodgbs:

F={f:G->GlueG&vgeaG(fulg) =uxg)}
@905 2.7

39563960, 03 99990 Hobswowgds F9ddsmo@os

(F,0) = Aut(V,H).
©533303905
304350 f;, € F 5b6v9

Ju€e G Vg €G (fu,(g) =ug)
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@985 2.2-56 350m80bsGIMB, G0 f, € F & f,(E;) = E ;. G506, Vg € G ©5Vh € G,
56O19dMAL i, 0lsYMO, HMIWOLMZoLSEG LETsOMN0B0s T; = T(g ) ©S 30300, O™ fu(E) =
E i, Bsorgenos, GmI

Tam = T (90 1.m)
L50IBsE A9FMIOBIMYMOL 9990 Hobowowgdol FGdToMm0EYds:
Higm = Hro).um)

549056 ©5 030l Yom35olfobgdom, HmA V(g, h) fyz0wob Tgbsdsdolo Ty k) bg bobGos
GOLbOE 336oLIBEIOGd [ € Aut(V,H), 0653 f'lc = fu- Ubgs 53¢ 530D39d0L o
5MLYOMBS 259MAObIOMYMBL s 2.6 O s 2.5-0b ) 399bdBH0oYb.

9:0. 5OBYOMBL 35eLobd MSBsMdS (F,°) s Aut(V, H) x3:95390L 3mMob. Goash 39mol
969900 (G,*) = (F,0) byasOmME0sbos s s1s939 ©gds 2.7-00 (F,0) = Aut(V, H). 53335605

Aut(V,H) = (G,*).

653 993H30390L 09MEGIsL 2.4-0l JoMNOYMOL.

5990096, 35630350, 892303005 358396Mmm, O™ JoMN9dM0s 90 0!

099600365 2.8
F900560¢)05 89990 Hobswowgds:

T(g,h) = T(g’,h’) L4 T(h,g) = T(h',g')
©59()30(3905
Tign = Tgrary © P(g,h) = P9, ) o W(gTh) =¥(g' " 'h) & g7th = g’ h' (H>00p36 ¥
dogdaon®o grbizoss) © (9" 'R)gTth= (¢ h) g’ o h'Tlg'gTth=e o
W9 g th(g™th) ™t = (g7th) ™ & h' Mg’ = hlg & (Goash ¥ 3093060 3w1bdEoss)

w(h i) =w(hg") & P((h ) = T, )) © Ting) = T(w )
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sb336s

6596330 s0fgM00s (4, ™) 8mbm-mbos®o seygd®ol 3Mogol 3md3mbybEms ¢odgdo,
(4, ) 80bm-mb56rao 50600l 465530l 3nd3mbgbEms 303gdol dobggom. s0higcs LErmwos
009J30930LbmM30L. berem BsFowMmdM030 - BMb300ms J961339990 3E51GOOLIMZOU.

25930, 290306009 0> Fg3@)d0

09meM9ds

3009350 (G,*) 05039 X2MB05 s Card(G) < Ry, 35806 s@LYdMdL (V, H) 400530, Gemdgerol
93GMIMORB0HBIGO0L X 2B0E IM39INwo XIR0L 0BMINORWO0S s HMIEol LoIdszMY K, -
b Gogoo.

653 Po63M96L 30mb0g0L 36Md0E0 3HMdIWGIOL M3EH0Tow)® 5TMBLBSL MlGMEM

X3M%3900L 9gdmbgzgzsdo.

L53o0LEOM 659OMITo gobbowrmwo Ls30mbgdo 5g@wsE MO0 MsbsdgEMMZg oo 03sdo.

595096, F00gdEo F9YR900 Fg0degds 58mynbgde 04bsl G9dymad sdm33e9390do.

X3B0BsmM30L dobo Fgbosdsdolo MmOzl 53900l B39l Joge dmyzsbowro dgmmeo 0derggs
90b6035¢0 0o LIzl FMORL Bmysw F9dmnbzg3zsd0. 193, 390dm F9dmbgzg3903d0,
DMQ0gOH M0 X AMBoLMZ0L, 5MBYOMBL 6531900 LT H3MOL MOGROE. 0T MLOLOYIETM X FMBJOOL
HILOOMYDS, HMTGIOLMZ0LE 9MLYOMBL oLBY bo3gd0 LEAIEsz3MOL Fglisdsdolo Msxzgdo
©OILEEIMO00 56 SMBGOMOL s F90YMT0 330930l Logsbos.
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