3A PEIALMJATA AUCTPUBYTUBHOCT MEI'Y
ANTEBAPCKUTE OINEPALLIW N

I, Y¥TIOHA
=

Bo oBoj Tpya Ke pasriejame HeKOM CHCTeMH aareGapcku
onepaulH BO KOW e neuHupaHa pelalujata AUCTPUOYTUBHOCT,
Koja ne mopa jna Gune ynusepaanHa'). Cuyyajor kora e mocren-
HOTO MCIIOJIHETO, T. €. Kora JAMcTpuOyTUBHOCTA € yHUBep3ajHa
pefnaiuja BO JaNeHUOT CHCTEM ONepalud, e NPUIUYHO MCUPTIHO
oGpabGoTed Bo eneH Tpyn na B. /1. Benoycos ([1].

[Ippo Ke ce salpXume Ha HEKOW NOBHATH paGOTH OJ TEO-
pujaTa Ha anreGapCcKuTe OMNepalui.

Hepuuunnja 1, 1. Bunapya anreGapcka onepauuja BO MHO-
KecTBOTo M e cekoe einosHayHO MpecluxyBatse (x, y) >z Kale
X,y u z ce enement on M, 1. e. x,p,zeM.

3a npecaukyBawaTa OA TOj BMJ, HaTamy Ke ro ymorpe6y-
Bame camo 36opor onepauuja. EnemeHTHTe Ol MHOXeCTBOTO BO
KOoe ce le(uHMpaHu ONEpaLMMTE Ke TI'M O03HAYYyBame CO MaJjM
JaTUHCKU CJIOBa, a OMepaluuTe CO roJiemMd, WIM MaK cO BOOOH-
YyaeHWTe CMMBOJM Kako , +“, ,e“ ,0“ Co A(xp) (xoy)Kero
ofenexyBame eleMeHTOT 01 MHOXecTBOTO M BO Koj ce npe-
ciuKyBa maport (x, y) co onepauujata A (,0“).

Medunnuunja 1, 2. Enemenror « ¢ sesa (necHa) Hyna sa
onepaiujara A ako A (o, ¥)=a (A (¥ a)=c) 3a cexoe x€EM.

Heunuuuja 1, 3. EnemenTOT {3 € nuenTuyen sa onepauujata
B ako B (x,8)=B(B,x)=x 3a cexoe xEM.

Hedunuunja 1, 4. Ouepaunjata A e CKpaTHBa CO eJleMeHTOT
@ 0 NeBo (NecHo) ako on A(a,x)=A(a,b) (A(x,a)=A (¢, a))
— cnenyBa x=0b (x~c¢) 8a cexoe be M (ceM).

On nanenuTe .IIE‘(IJHHHLI,HM HenocpenHo clneayBa cllefHaTa

Teopema 1, 1. EneH enemeHT He moxe nia Guie, BO 0HOC
Ha MCTa ollepauvja, ¥ ugeHTudeH W nynru. Huexna onepaumja

1) p ¢ yHHBCDP3AJHA peNamM]a DO MHOKECTHOTO F ko X p ¥ 34 ceko) nap
x, yEM (2], emp. 11).
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24 et N, ... s Bl

He e CKpaTHBa OX JIeBO (LEeCHO) CO eJleMeHT [ITO e 3a Hea
Jesa (mecHa) Hyna.

Bo usHecenaTa Teopema, a M BO TeKOT Ha ueaaTa padora,
NpeTnocTaByBame jexa MHOXeCTBOTO BO Koe e JeduHUpaH HeKoj
CHCTeM OmepauuH uma Gapem 2 elemeHTH.

Heduuuumnja 1,5. Onepauujata A ¢ neso (1ecHo) IHCTpH-
6yTnBHa crpema oliepaumjata B, ako A[x, B(y,z)]=B[A(x ),
Ax,2)] (A[B(x,»),2z]=B[A(x,2), A(y,2)]) 3a cexoja Tpojka
L5Lp2eM

Bo Haramowsata pafoTa HHe Ke NpeTnocTaByBame jesa
LUCTpUOGYTUBHOCT, & IIPH TOa ako e A IHMCTpUOYTHBHA CApema
B ke nuwysame A dB. [lo6uennte pesyaraTv MOXaT JeCHO na
Ce mpeHecaT M Ha CayyajoT Kora JIMCTpHOYTHBHOCTA e JecCHa.

[Tpumepu:

1, 1. Cure onepauuu on o6auk Ag(x, y)=yx—'gx nedu-
HMpaHu Bo Hekoja rpyna G, Kale cexkoe g€ U onpenysa elHa
onepauunja Ay, ce mel'yceGHO, a W CaMM Ha cebe IUCTPHOYTHBHU
([1], crp. 481).

1, 2. OnepaunjaTa MHOXeHe OJ HeKkoe [oJe e AWCTpuly-
THBHA crnipema coGMpameTo, HO KOTa MOJeTo uma I0BeKe on 2
efeMenTH, cOOKHpameTo He e TUCTPUOYTURHO CIIpeMa MHOXKEeHEeTO
H HM eana on HMB He e AucTpuOyTuena clpema cele.

2

,[leq)uﬁﬁuuja 2, 1. MuoxecTtBoTo onepauun [1 e nojaynu-
crpubytusen cuctem (MJC), axo penaunnte XdA; AdY ce
pewansu no X u Y Bo [1 3a cexoja nanena onepamuja A€/1,

Mpumepor 1, 1 e ounrnenno TNAC, uHo 1, 2 He e, Gulejku
He MOCTOM onepauuja AuCTpuGyTHBHA COPEMa MHOXKEH:ETO HHTH
onepauuja cnpema Koja e coGupareTo IUCTpHOYTHBHA.

Ke napeme yuwite nsa npumepa 3a [1JC-n.

Mpumep 2, 1. MHOXKeCTBOTO omepalin ol 06Uk Agay (X,0)—
= X+3p+y Nedunupanu BO Hekoe none K, npu mTo CEKoja
Tpojka «, B, v, €K onpenypa enna onepaunja Aq py, e [10C.

HasucTuna, necHo ce nokaxysa nexa Agpy @ Ao, 1—ar,0 ¥
Ag.ﬁ-r%{{;_—# dAe, sy 838 a+B-150, a Aar 1y dAq,py 32 ctf-1=0.

[Mpumep 2, 2. MHOXecTBOTO onepaitul oft 0OIMK AL/(x, ) -
~ a x p! nedmnupanu 8o Hexoja komyTaTusHa rpyna U, Kajxe ce-
Koja Tpojka a, [, f oapenysa eiHa onepauuja A2/, npu wTo a € G,
alujce uend GpoeBd e UCTO TaKa noc.
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HaBuctunHa, ox
Al [x, Ay (, z)] =q bl xt y g8,
Age [ AL (x,p), AY (x, 2)] = barte xiC49 i gs)
nocne u3enHayyBame Ha AeCHUTE CTpaHu ce 100HBAAT pelalliuTe

Q) arts-to i, ke,

(€ @ WIEHTHYHHOT eJleMeHT Ha rpynara). Ako cTaBume r+s-1=10,
b=e penauuute (1) Ke Oupat, OYWrIenHO, WCHONHETH, T. e.
Abl d An'=T, Ha ucT HauuH ce mokaxyea neka A%/ d AL,

O6u4yHO TpH AaleHa Tpojka a, i, j nOCTOjaT NoBexe TPOjKH
b, r, s wTO ru 3amoBoayBaat peaaunuute (1). Taka Hampumep,
ako (F e mepuosMYHA Tpyna M aKo NOCTOU 3aeHHYKH COApXKaTeN
n OJl PeAOBMTE Ha CHTE eJleMeHTH oA (7, BTOpaTa O pefaunuTe
(1) moxe na ce sameHu CoO

(1) : i(r+s-1)=0 (mod n).

Cexoe MHOXeCTBO omnepauun [1 moxe ga ce cmera &a
IJAC, otw axo Toa ne e WCNONHETO, npoumpysajku ro IT co
onepauujata E medmumpana co E (x,y)=y no6usame IJIC,
Gunejku EdA nw AdE, sa cexoja onepauuja A. Cnpema T0a He
€ 0] HHTepec MNpoydyyBaweTo Ha HajonuiTuTe TNIC-K.

Ke ce sanpkume cera Ha ClyyajoT KOra BO MHOXECTBOTO
M ce neduuupanu Tpu onepauun A, B n C.

Teopema 2, 1. On: 1° AdB, BdC; 2° M uma uaeHTuyen
eNeMeHT f/ BO OJHOC Ha B, a € Bo ojHoc Ha C; 3° B e ckpa-
THBA OJ IeCHO CO CeKOj elemeHT ==¢, a C ol NeBO CO CeKoj
enemeHT on M -cnenyea 4° A(a,e)=e, unn 5° A(a,x)=f, aa
cexoe x€M npu panmeHo ac M.

[okas. [TpBo ¥e nokaxeme neka B (x, e) = e (»). HaBucTuHa,
on 1° u 2° crenysa C[B(x,e),e]l=B(x,e)=B[x,C(ee)]~
=C[B(x,e) B(x,e)] on kane, cnpema 3° ce noGusa (*). Ha ucr
nayuH nobusame B[f, A (a,e/]~ A(a,e)= A[a, B(x,e)] = B[A(a,x),
A(a,e)] 1. e. B[f, A(a e)]-B[A(a, x), A(a, e)] (=*). Axo
A(ae)=e, cipema (*) e ucnoaHeto u (=), Ho aKko A(a,e)=e
moxe Bo (* *) na ce ckpatu co A(a,e)u ce no6usa A(a,x)=1f.

[pumep 2, 3. Axo BO maaeno none K, nokpaj onepauuuTte
coGupatbe (+) M MHOXeHs:e (o), nedunupave HOBA onepauuja ,["
co penaunuTe @ 1 b1 32 b0, a[10=0, nobGusame cucrem
onepauwu 7%, .e% , +“, WTO ru 3an0BOAYyBaaT ycaosute 1°
2% 3°wn 4% a u 5° sa xs=0.
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Ipumep 2, 4. Onepauuure [ %, .e“%, .+ Ké I'H 3a10BO-
nyBaT ycnosute 1°, 2°, 3° u &% 1o ne u 4°, ako onepauujaTa
0" ja neduuupame co e[ b=1.

Co npolMpysathe Ha YCAOBMTE O NOCiHexHaTa Teopema
MOXe fa Ce ypeau ejHa 01 onepauuuTe na Ouje HAMOJIHO
onpeleHa.

Teopema 2,2. On: 1° AdB, AdC, BdC, npu wTo no-
caenHata OUCTPUOYTUBHOCT e W sieBa W jgecua, 2° M e mnone
BO OZHOC Ha onepauunte A M C cO KapaKTepucTHka p=t2
—caenysa 3° B(x,y)=0.

Joxas. 'v BHecyBame 03HaKuTe A= ,e“, B= 1% C=, +*“.
Heka @ [| b=ca. Cnpema 1° u 2° no6usame 2ec=a[Jb+a]b=
aJ(2eb) u dec=a[|(2e0)+a1(2eb)=(20a) 1 (2eb)= Zn(an}-

-2eq, 01 Kane cneaysa a=0,

Ha KOHKDEeTeH [Ipumep Ke NOKaxuMe JeKa, Kora moleto
MMa KapaKTepucTuka p=2, moxe aa 6uae u a ] b==0.

lpumep 2, 5. Heka M ={0, 1, o, v*} e nonero G F(4) kane
onepauuuTe cofupare U MHOXeHe ce pedunupaiy co TabnuunTe

o |01 ala O] 1 a2
(000 0]0 01 afa
EIE e o A ERIEIES
al0 alc? 1 « L‘L'uﬂoil
L o W ool a|1]0

¥ HeKa BO M nedwunupame yuire nse onepauuM, 0% u A%
CO TabaHUMTe

Dloj1]alat Alo]1 ] ala
0000 0 0{0]/0/0 0
1{0 1 e of 1J0]a 1|
w|0 @ a [0 1 |«
| 0| a l!(‘n” e EJW.E]

JlecHO ce mokaxysa'leka ,e“ d 1%  e“d A" L
o1%d, + ", SA%d RS 0L KOBLWTO uwc,u; Ra JleKka TpojKaTa omne-

pauuu e, L1, ,1-“ (,0% ,4% ,+“) ru 3anoBonyBa ycio-
BUTE O] ﬂOCHEJlHdTa Teopema u 110kpaj Toa mTo He e X[ p~0
(x4y=0).

Canyen npumep 3a noaumara co 2, 8, 16 u 32 enemenrw
HE MOXe jma ce Jiajie, a BepojaTHO TOa He MOXe Jia Ce Ha-
(ipaBH CO OO KOe fOJe ITO e pazanyHo of moneto GF (4).
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[Ipy MBBeCHH YCNIOBM, elHa 0J| OlepauuuTe MOXe Aa Ouje
HAMOJIHO OlpeleHa M Kora ce BemenHu BO OG3Wp Camo nBe one-
pauuy, LITO Ce rjefa Hanpumep oJ cleipHaTa .

Teopema 2, 3, Oa: 1° ,0% d 0%, ,0" d ,00% 2°M e rpyna
BO OAHOC Ha omepauMjaTa ,0“ CO WIEHTHYEH EJIEMEHT € - Cjle
ayea 3° xOy=y.

Hoxas. Ox 1° u 2° ovurnenHo caenysa x [ e=e, 0] Kaje
noGuBame xOy=(eox)(yoe)=[(yoy*ox]0O(roe)=
=[yortox)]Ci(yoe)=ypo[y'ox)Ue]l=yoe=y.

Cera e pasrnegame enmen Bug [1[IC-w BO KOH penaiu-
jata auCTpuByTHBHOCT peuuupa 06paTHO eIHO3HAYHO Mpe-
CNUKYBake. s

Hedunuuuja 2, 2. [1OC /T e epnosnauno aucTpuGyTHBEH
(EOC), ako penaunute Xd A, AdY umaar enHo3HaYHO OJpe-
nenu pewenuja X, Y €77 xora A€/l e pnajena onepauuja,

Hedunuunja 2, 3. lMogcuctem on ENIC /7 e cekoe nogmHo-
xectro I C© [Twmto e n camoto EJIC.

edunnumja 2, 4. EIC /7 e npoct (MEIC) ako ue co-
JIPKH [IpaBH NOACHCTEMH.

Kako wTo e nosHaTto, npu cekoe o0GpaTHO eAHOBHAYHO
IpeCIIHKYBabe ¢ Ha HeKoe MHOXeCTBO F Bo cefe, Toa ce pas-
J0XYBa Ha QUCJYHKTHH KiIacu o o6auk {a,, d, @, . .. dyy, an}
Kane p(a;) =@y, 8a i< n a(a)=a, v {...a_, ...a_,,a,
@y, ...8, ...} Kage ¢ (@)= a.,. On Toa, Guaejke AHUCTpHEY-
usHocTa Kka] EJC-u e mpecaukysame 08 TO) BWA, CHeIyBa
TOUHOCTA HAa ClejHara.

Teopema 2, 4. Cexoj E[IC, ITO He e NpOCT, MOXe 1a ce
pas3JioXK Ha HUC]YHKTHH NPOCTH noacucTeMu. Cekoj Geckowe-
yeH (xoHeueH) [NEJIC moxe na ce nmompeny CAWYHO Ha LemHTe
OpoeBM (UMKJIMYHO), a 1IpH TOa CeKoja onepauuja na Gupe au-
CTpHOYTHBHA Ha Hapejiara. .

Osaa Teopema HH yKax<yBa Ha TOa JleKa H3YYyBameTO Ha
EOC-n moxe ma ce CnpoBelM, BO FIABHO CO pasrienyBatheTo
1a HUBHUTE NPOCTH MOACUCTEMM.

On reopemarta 2,3 HenocpenHO cienysa Jieéka, akKo BO
mHoxecTBoTo M ase onepauun uuHat [IEJIC, M ne moxe na
Oune rpyna BO OIHOC Ha egHa O HHB.

Ha kpajoT, Ha eneH rpumep, K¢ NOKaxeMme Jeka Moxe ia
ce peaasnpa [NEJIC co npoussoaen 6poj onepauuu.

[lpumep 2, 6. Heka (G e KkomyTaTWBHA rpymna co pef
m=p;-Ps - Pr— - Pr Kalle p; CE PaBAuWYHK NpOCTH OpoeBu. MHo-
KectBoTo onepaumn [7-{A;, Ay, -+, Ae—y, Ar] neduHupanu co

n
*qlﬁ (xJ.P) & al'xpv )4 F“'—-1 i e

] . » Dpu wito ay e enement on G co
per pv. i (Po=pr), € LIE]IC.
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Ke noxaxeme nexa A,d A.y, u neka penauujata A, d A,
He e B3aloBOJieHa BO uMenen apyr caydaj. HasucTuha, ako

L : n
CTaBHME @y =d, Py =1, P -py+1l=j, @iy =0, Perr=T, p_ 5y
r—1 n = v
~Pypy+ 1= 5, noGusame r+5-1- ¥ i T.€e. i(r+s5-1)=0(modn),
- v : : S
a McTO M BU-D = grts—1 . e on KoewTo crenysa aeka A, d Ayqy,

OTH ce 3an0BoAeHH penaunuTe (1) on npumepoT 2, 2. [lpu ucroto

T n
sHaueHue Ha @, [, J, aKO O3nHauume r=p, §- -ﬁ—- -pu + 1, nO-
B

Quaéme i 1e£(r+s‘ 1)= L ST (mod n) sa
L |
v—1, a on TOa cienysa Nlexa. He e .4 dA, 3uvaum 1T e
II IIC co k onepaumm. ;
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G. Cupona
ON THE RELATION DISTRIBUTIVITY BETWEEN BINARY OPERATIONS
(Sammary)

1. We shall consider here some sets of binary operations in which the
relation distribufivity is defined,

M denotes the set in which certain uperatlons are defined, while its ele-
ments are denoted with a, b, ¢, - --,a, BoY,-c-,X, W, 2+ : [1 Is a set of opera-
fions: ‘A, B, C,.---. X, Y, 2,',--- L8 L% o (M;: ) is the system of the set
M and of the set 7 of the operations which are deiined in M.

Definitions 1, 1.
a) a Iy a left admmy element (zern) for A if A (o, X)=x (A (a, x)=a)
for every x; a right identity element (zera) can be defined similarly.
) B is left (right) cancelable with b, if from B (b, x)=B(b,y) (B (2,0)=
=8{n, b)) — it follows x=y (2=u).

Definition 1, 2. A is left (righj( distributive according to B, if
Alx, B, ) =B[A(x,y), A(x,2)] (A[B(x,y),zl=B[A(x,2), A(y,2)]) for
every ftriple x,y, 2.

AdB denotes that A is left distributive according to 5.

It is easy to see that this is correct:

Thearem 1, 1. From the propaositions: 1° AdB; 2° 3 is a left (right)
identity element fﬂr B; 3° B Is right (teft) canceluble with every element of
M — it follows: 4° 3 is a right zero for A
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2. Here we consider some systems of the form (M; A, B) and (M; A, B,C).

Theorem 2, |. From the propositions: 1° AdB, BdA; 27 (M; A) is a group
— it follows: 3° every yEM is a right zero for B.

Proof. Let « be the identity element of the group, and x—' the invers@
element for x. According fo the above propositions we obtain:

Bix,y)=B[A(a.x), Ay, a)|=B{AlA(,y ") x]. Aly, )} =B {Aly, Ay LX)}
Ay, rz)}:A {y, BlA(y l,x},u]} = (according to the theorem 1, )=A (y, a)=y.

Theorem 2,2 From the profositimz: 1° AdB, BdC; 2° B (y) is a left
(right) identity element for B(C); 3" B(C) is right (lefl) cancelable with every
element by (c) — it follows: 47 A(a,y)=v, or 5° A(a, x)=p3 for every x,
if ais given.

Proof, According to the propositions: 1° and 2° we obtain B (B, A (¢,y)]=
= A (g, y) = (according to the theorem 1,1)=A[q, B (x,Y)|=8[A (a, x), A (a,Y)]
from which, il A(a,y)#y, according to the proposition 3%, it follows A (@, x) =p*

Theorem 2,3. From the propositions: 1° AdB, AdC, BdC, 'where the
lust distributivity is both left and right; 2° (M: A,C) is a field with characte-
ristic p£Q — it follows: 3° B(x,y)=0, where 0 is the zero of the fleld.

Proof. Let A=,e", B=,0% C=,+* and xoy=2 According te the

above propositions we obtain 2ez=xoy+xoy=xo0(p+y)=x0(2ey), also

jez=xo0(2ep)+xo(2ey)=(x+x)0(20y)=20x)0 (Zey)=20(x0y)=202;
hence it follows z=0. a
Example 2,1. Let M be the field GF (1)={0, 1, a, a?], in which, beside

the addition (+) and the multipliplication (), a new operation ,0° is heing
defined with: x00=00x=0; xox=x; xoy=x+,if xep+#0and x£y. Thus,
we obfain a triple ,e%, ,0°, ,+4-* which safisfics the proposition 17 and 27 also,
except for characteristic, although if is not always xoy=(.

3. Definition 3, 1. (M; 1) is a semidistiburive system (SDS), if the re-
lations XdA, AdY are solvable in [T for given A€

Example 3, 1. Let M be a commulative group, and /I the set of the
operations which are defined with .:‘l;'j (x,y)=axi yi, where a€M, and i,j
are integers. The system (M;[T) is a SDS; the relation AL/dARS is correct if

at5=1—p/~! and i(r4s 1)=0(mod ), where n is a common multiple of
orders of all elements, and =0, if such common multiple does not exist.

In cases where M is a cyclic group with order n=p; ps--- pp_ B, Where
p; are different prims, we give the example 3,2 in which the distributivity is an

ordered relation, and the example 3,3 where the distributivity defines a one-one
mapping in 1.

Example 3,2 (33). Let /T={Ay, Ay, Ay--- Ay_,, A}, whete

3

k k n
Ip, a-1lp, k1 ( Pv g Pv+1)
Av(x=apx’ .y " Av(x,N=avx yp

k
and ay €M is of the order II p; (pv—y, pg=p,). Il can be easely seen that the
v

relation Ay d Ap s correct only il v= p (v=p-1).

The considerations of general SDS is of no interest, because every system
becomes SDS if the set /7 is extended by the operation E defined with E(x, y)=y.

19



