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xory Aott.esarerbcrBy o6qeperyp,cf,B-
nofi {yttrqrr t r8trofir qro rreer r€-
cro teF(Vi)p(;,t(=)) . Torga cJqecrEyer
tct [4tr8s' qro f He npnHaAJlerrr o6-
nacrr SHarreHnf, c.

AOiUgATElltClts0. .(pcra'louro sarerrrt' tlro no reAereBcrotr Hy -
reps4tr .q,oraaarerbcrB ra II rorro nocrportb Elflrcrllr],D Hln epa4o
mroftecrBe e ( lI ]. B ro re Bpexf, xopmo xsBeerBo [3 ]',,*o Klaec Beer

o6qeperSpcrBHu 0ytrElifi H€ rreer BHtolcJtlrrofi l0llellarFr.
Ilpeg.roreme I noaopm o !or' sro' norbsyf,cb roJlbro rnrylqxo-

rilcTcrof, apilr€tnBofi, HeBqtrolllo rgD leqb r3 AorasarenbctB Dce pe-

EyperBHDE fiyan+ot. Boaee tono' aHanorrqnoe yrBe1rgenle rrreer rec-
ro,qtri ao6 oro nepetilcrrro-srcrorarr3rpJrerono pac[lrPeHxs flA, o6aa-

Aarqeno caoficrgor LaBr€qerrtr npoqrarr rs Aotoaarelbcra. Iloerory
ec.m rrt rornr rauretarb rg AomsarerbcrB Ece Butilctrrrlr {ynn$r,
ro B noHr[r6 AorasaserbcrDa clq,q,yer Br[Dqasb HerosoprE npnHr$nu
Hoarnoprrgqecrono r;apenrepa.

,{trs rono uro6u onpelearrbr qto re tpe6lotce Ao6aarrt tt tttt-
ryfit$orflcrcro, alf,.FerrlBe Arf, noryqe[lf,r acex o6qBperyPcrBEfi 0y[tr-
rprf,i o6parrrca r onpoAererm peryporaHoil fiyuE1lr [41. El$rctaex -
ltrrf, HeroHerpynrnDltrt, t oreH8 E oror onlrqlpt€lur oairDqaercr E rc-
notDsoDalutr p-oneP8sopA

f(i) = rrv[s(iry) = o] rpr yc.roilr' qro Ana rn6ono na-
6opa i 6 t cyqecrEJrer. rr 6 r ratron, qro g(il) = o r

rall naf, He.r atropllua, npoEeP0qgro 9To JrcloDfe.
Oxasme€rca, .ronruecnn EIrGt4rn, anarormxilrn xcnorbsoBeruD

p-onepa"ope, B roHctplnrtrDHon romre Jao f,sDacreH. 0lo rex HaaE -
Ea€nril irpraam Iaproaa [5]:

P(i vtP(= ,

rcmy[lrDHo ogHaqaD[Ffi, qlo cBofictto ocaaHoDtfl a.lroptrra r@rc Ao-
rasnaaab or npolrBnoro. Ilneercs 6oree crrulaf, r[opra erono nprrttst
na, ocnoDaHHar Ha cmalIilfi rlaccrqecrc-f,oHclpllrrnEtu lctrc!€til-
8x:

ror(3y)P(i ^v) ro*P(i,v)vreG 
"v)
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rAe Fcl tr Fcm onHSqaDr cooTBe{cTBeHHO lUIACCnqeCl$D r IoHCT_

pyrr[BH],D BllBOIl{xOcrr.
Ter xe reHee, rar Brlno llg Aoragate[bcrBa npelgoreHrf, I, Htt

oAHOro ,l9 Orrx llpt{tqrnoB HeAocraroqHo Ans [oJrJFleHrr Bcex odqepe _
xypcrDHbfi {ynrAfrf [s.AoftaaareJrbcrB fiar B llA, ref, rl B,m6ox ee ne-
peqxcr[ilox pacE{peHrr. B cayras api(FerrB{r rar noxasa}ro n [ 6 ] ,
orx npaBlJra Aare xoHcepBafliBHo pacnrpor llA.

B [7] npe4rtorena Apyrafi, 6oaee clJrbHas (opryarpoara npr{HI1{na
llapxoaa:

t

tz s Ni) )
a F

Haaoaer oro npau{no BHBo.qa cerar[rqecrorx nptlHrfinox llaprona.
06osHaqrr cncrery, norlseHnJ,D rs HA go6aa;rernrex cerraxr[qecroro
nprntg{qa llaprona, uepes ilAl[P. B [7] lo-ra,oaHa roHcrpyxruaHocrb oro-
ro npxHr1lrna (gare n 6oaee o6qefi {opilyJrrpoBner Fol;rofi He ronbro
Al, apr{uerrrcr), *oropaa ocHoBaHa Ha creAyDrqBx aJrrop[rre nonJrqe -
lua no .D6ril A raftoto a, qro p(fi1): noJrbsyf,cb p( il,y)v
v1p(try) , npoBeprer no oqelreAr p(ip) F(;l),..., rora He

Berperrrcfi tr rexotr, qro p(il) (ro, uco rarof,Ir BcerAa Bal{Aer -
cf,t papaHrrlryercf, yeJoBrer zZ r Vi)(3y) p(i,y ) ) . Cax ena npr -
BeAeHHOTO aJrnoprfr.a nolt88[!B8er, qTo flpllreHer[te ccxa$Trqecltono
nprlflprna llaproaa E roqxocrr coorBercrByer norJuenrD o6qeperlryera-
HoR *yHrr$lr c noroqbD p-oneparopa.

Tenepr nepef,Aex r {opuanurory AorasarerrbcrBy roro, sro rg
AokasareJrbcta s llAllP roryr 6rnr rsBreqeHu B roqnocrr ace o6qepe -
qfpcrBHre $ynnt4tr.

BHaqare e(opyJlltp]rer. Teopety o6 rsaaerrerutr llponpetrx trs AoraF
sarenbcrg g l{AlIP.

llycrr v: t 'r S - r6Aetrescxas Hyxepal$f, [3] rnorecrna fio'€u-
H[D( nocneAoBarenbHocrafi Soprya aprfruerrm. He orpanntgraa o6rqro -
crr, rof,Ho crorrarb, qro Bce Aorasare,rbersa s llAllP aBJrrorcf, Taror-
rl{ nocleAoDaTe,rbHocTrorr (npr eror rE eq}lTSer, qTo nprIHI$n llaproaa
safficHDaerc" , 

"T"
p(i,y)vrp(i,v)
(.7y)p(i,y)

npn yef,oBrr I srotz p (V=)(fv)p(i,y) ). fiyerr E= ( 9' n ) - ry-
repoBarHoe rHorocrBo ncex (xe roJtbro oAHorecrrfi!() qacurtno peryp-
crBHu {yHEfln.
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TE0PEIIA I. Cyqec r Bye r o 6 qepe rypc r I
Haf, 0yHrqrt B:tr-lraratrtl{o xar rorlE-
l(o vD fiEIrsTGt AOf,AOaf eJIlCTSOr B

HAffP sarrnyroi +oprynu Braa (V=X f y)
p(i,y) . ro 6yHr(qxn xg(a) o6qepexyPcxB-
Ha r Arf, rD6oro Ha6opa Haryparl-
HHx qrce, i rreer recro p(i,(r(s))(E)) .

Ipxasareercteo cr. a [7],
Teoper.y I rc&ro cQopayJrrpoBsrr xHAqe: cyqecrByer ropolar Hy-

rel)oBarrlu llrtcecrB (8,v) r lK r crporryrf, no e6ory aorasarerb-
crBy tI (!.oply!u Jmsa]qqFo Erag nporpauy t . yAoB,erBoprlDuo,r ]rc-
JroBlD P(=r(i) ) .

.qprger pal Bcnororlare,rbr ir )T6etEAerflf,. BBeAer ooGHaqeEte
r =y I (3r)(:+z=y).

JIFI{I|A I. Crep,yr qre 6opryrH suBoArxu
a tla:

a):ryvysr:
6) r s y & y S t -r S si
B) r SJr& y !r -r = y;
r) I S y ..r + ! = 

y + a;

A) x Sy..r.s Sy.r.
.[,o rcsareltc rlo oqeBrAHo .
0npegerrr npeArlar c(z,y,r) creAJuryr. o6paoor:

c(r^y,a) I (x+v).(r+v) + 3.r + y = 2.2.
Sror npe.qnrar npelcraarrer crart4aprHJD lt epar$D nap HarJpaJrbxid
qce, [4] .

illlllA 2. Caegylqre 0opryrH EH6oArrH
-S HA:

a) (l*) (Vy) (ilc) c(r,y,z);
6) o(r ,y,z) e c(r ,r,u) + r = ui
g) (Yr)Gr)(iy)c(: ,y,:) ;
n) c(r^y,l) & c(u,T,r) -r = u & !r = v.
Aol(A3At8[lCTBo. Ilyrmu ian x i6i oqeDtAru. Illxrexar rrAJ/rr.[{!

no r, cao.qxl 'an t
(!tXly)c(r 

'y 
P) (1)

t

ta



n
(lr)(3y)c(-rr) r Gu)€v)o(u,rp'). (2)

.{,oxasarearc,lso (I) oqeBrAHoi (2) ceogprcn r
c(-sp) -Gu)(7v)o(u,vp,). (3)

Iloarsyacr pa,sp€@trocrm a llA paBeHcraa, Aoresuoasr (3) pas6opox
cnSrqaes ns y = O V I I O,

r.- + 3.r = 2.2 < (3u)(3v)o(u,a rzt) . (4)

t/o-(c(r,r"z)-Gu)(3v)o(u,v,z!)). (5)

Oopryaa (4) amopgrcn ra

-.r + B t7 = los o C(9 rrr ,ar). ( 6)

{ro6x norasarr (5)rxa:(oArr, l,tcnoJrboyf, I I O, rarofi r, uro rt= y.
Ilocae eroro (5) amogtrca rs

r, = x - (C(- ,y rz) - C(rt ,n ,2.)) . Q)
Oopryeu (6) r (7) AoxasuBsDrcf, rpltare.rbHo.
Ilepetr4er r AoraaareJlbcrBy n. 'r". AocraroqHo noraaarb, qro

(-*y).(r*y)*3tr+y = (u+v)'.(u+v)+3.o+? +=u & y = Y. (8)

Eygeu gorosmarr (8) pas6opox cnJ ra€B no r+y su+Yv r+Y st + y
(cu. aeury I). B cray crrrerprrr AocraroqHo I]accxorperb ro.[bro nep-
BErf, cJlyqafi!

r+y S u+v - ( (r+r) .(r+y)+g .x+y = (qv) .(u+v)€ .u+v - r=u arv)( 9)

3ro cso,qnrca r

r+r+z=u+v - ( (x+y) .(r+y)+3 .r+x = (u+v) .(u+v)+3 .u+v o :r&f;vX1O)

Oopnyaa (I0) ,qorasuBaercn pas6opox cr1 raeB no z = o v z I o.
IIpr z=o rrs nocuJror ( I0) amexaer

!+y=u+v. (11)

!

-

llpt z I o (I0)
-+y+rt = u+?-

cBopJ,Irca
(r+flr+y

ix

)€ ":+y = (u+v).(u+v)+3.u+v+a=11 gr=T.(12)

I
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l{s nocuaor (I2), npnrenaa rerry I' AoraliuEa€r
(u+v).(n r) + 3.u+v = (r.y).(r.y) + 3.r+, s
s (r+y). (r+y) + 3.(r+y) s (r+v+2). (r+v) + (:+v) <

< (r+y+1). (r+yrJ.) + (r+y) < (u+v) ' (u+v) + (r+v) ' (13)

r, creAoaararDHo,

(u+r). (u+v) + 3.u+t s (u+v).(n+v) + (r+y) . (1{)

lla ( 14) creNrec u{y s r+t.
Tardr o6pasor, B orora cJI! ta€ Tatce norJma€r u+v ' r+Jr .floaa-

iyrcb a"m paEerrcTrorr :rerro Aorcsroaer (8).
Cnpene.rrr renepb npoArrar c.(ro ,. '.1,) ' ! :2, npeAeraE m-

IUf, HlrrepslIrD !-or HarlPa[$E qxcer:

. c.(ro rr rr) i c(ro r., r.) ,

on*r(i J,r) i Giu)(c.(i,u) a o.(a,r,:)).

,EIII 3. C,6AyDqxe SopryrE ruBoArrE
a llA:

aj (rE)(!y)0.(i ,r) ;
6) c.(i,y) . c,(i,r) -,. !;
B) (Yr) (!i)a.(i r) ;

n) q.(i,r) I c.(ir) -i = i.

Aor&aremcrBo npflo cnqAygr rs r r 2.
Ibpeheu i Aomaar€rbcrly ocnolHoro lnEeltAercrr.
TD0FEIA 2.,[ r e r.6o, o6qoperypcrEBo,

0ynlqrr I or I nepereHHHr cylebt-
Byes OoDryra .pn0rernrr p(i 

^v) r.iri.
qro

t(i) . y o ,Ur r'(i'y) i
r*rp OiX3r) r(r- ;) .

AOlq.3AlElllCltsO. Ilo ocroirloi rcopcrc r. [8]. 6ac -
manropcr.r 1pp.!na .Fltse$.rat E(i,vi) ra6rr qlo.qtr a6oro Ha-

rccel irr u€ar recro
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r(i) - rr fi r (3i) a(iri).
Ilycrr I - LmlA ioptra i. Faccrolprr pptyay
'q(r.u) Q €i)Cir)(cr.r(r F r) & B(i,!/ i)) .

.(pruer, qro a HA !@qA!.a (bp.yrr

a(i r)vIe(i't) .

.{tra etoro rocrrro$rc nonnarb anoniocrr ppqm
6-)Glr)(c.*r(r F,b) & 8(i r'i))v
v'l(3i)(3r)(ct+r(y,i,t) e r(i ;ri) ),

(15)

(16)

FAe a-,t - lloE rotrclafltc.
Ilo ,cn 3, i lll lqEqltx) (3i)(3r)c..r(rf,b ) Ilosmry

(r?)

r tlA

,o, ii

.qrr aoraslrerbcrto ( 16) AOCrarolnto

cr*r(c i,t) - (liX3y) (cr.J, ,;,b) & e(8.:r i)) v

vl (E)Glr)(c,t+r(v i,t) r r(i ;r i) '
Tar f,at( i -
l aorLrb

I
)
t

|':EIrloocEsarollrar Oop.O/rar !o ora
( t7) paa6opor cryll!68 no R(i,c v1B(i

ro lraerti qro arr aotosalemclre (I?) aosra?orrro rrcocrr

cr+r(c;,b)a B(i,oA) . €i)Gv) (o.*r(r,i n) . e(i,yD)
n

.Jlan-
HA

(18)

(1e)

(L)

(nt

cr+r(c i.b) tlB(a rc .i) -1clil€y)(cr..(r,i,t) a e(i,y,;)).

,[onaaarelrclro @F.yrr ( I8) orrrlqArlo, AoErarollcrEo ( 19) crqrr-
cnI
cr*r(oi,u) t G-)Gi)(cr+r(r F,b) & a(i*ri)) -n(i,o,e). (2o)

Irn aorlsatoIbcrra (20) ,loctarororo lEecrl D IIA

c..r(c i,u) t cr.,(r i ,b) r n(;,ri) .n(E,c,i).
IIo rane 3. r tll lraqutro

c...(c i)) I c^"r("i,t) -c=rt tr ir
r (2I) relro crqAys! rr (22). ltr.rr{oFyrr (I5)

,i5
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Tat( nar lfufiIq[r f lcDpJ onlrqAor€lt!, lo
,u r O{il(t)€ih(i,v';).

l{s orono crqAlct. qio

iZF 0E)Gu)C(i,r). (23)

llprreHri r (I5) r (23) cerotmqecnr tlpuoFn leprola. noryt EU

r*r6u)c(i'r). (Jr)

Bosrrcr g ftstroqae P {oFyry p(i s) : Gluxli)(e ( ifl )e
!c,*.r(l,z-, u) ). llcno.rByn aany 3 r (24), no4l.raer. qro

rrrvp (Vi) (!r)n(i 
'r) '

Ipruer renepr, qro P JAolrgrEoprer llqrorlD I teopau 2. B caror
.!Fre, n3 ottpqlpr€rlrr {ppryt Pn'i a*a6E3r olBlESJIeBtHoctl cr3 -
Aylqlr

a) r(r) = ri
6) az F (a3)8(i,r,i) i
n) ctrnecrryer u ratroa. trro n - 6svgp roplera (r,i ) r

n(i ;r ,i);
n) cypcrelot u aarogr trro u - Hor€p Heio'roporo roprc[a !x -

m (y,r-) r e(i r)i
n) Zr r,(i,y).
qAere rrcnorbro auaqltr, no noloAy Aoraoate$ctBa aeop€ -

rII 2. Ihr tralocrlro r' y ,D6otr o6qeFe4}crDHol fr/lrrl.rl clqecrBlleT
6Har fiop.. [4 ]

r(i) = r(r u(s(i e) . o)), (.)

FAe G - nlf,rriDHo-porypcxDHar |bn|r$r. &msate$crgo reoporu 2
crsaoE ro lattor.y rry tstllto1u r. npeArnr Q(i,l) rs Aon3aretb-

EpsarrGror g(i d - o. IlprreHenecraa mopoc 2
|honsporopi I
r3i$re rbfinlor
(:ile(i,! )

(e coorlelctDoDrto nptrelrerm nptlt4tna laprora, a
r. r (r) - nsparoAy or .qomrarsrbcrra eop.yru (Vi)

r Aorr:rargrac?ly ppyau (tE)(3v)r(i,r) .fl
l(pore ?oto. rorto lan"trbi q"o nF Aorasa$atbcrEe npc4cra-

llroc!f, .D6ol o6q3prt8l?crDrlo, ft,Hrtlar [r rcft)tLsgDa.rr rorLr@ oF-
p.rIrq.Efia fropry,u nq1r4c. A Inmo, ecr aaecln B rsrr .Fo.e-
litot orlll qGlooF tc.ltroF, raf, ato c,IpraHo B teolllt
rrc.crr [9] rr r r6bFx cmcroB [I0 I Ot<t) r €: < y) ,t rp-
6rarlb arcro[ rt, orn{etflr < (xangonp, nr r [II]), !o ,qrr, to-
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rGrnrerbcfBa reoFrE 2 AocraroqHo rar Hasula€ro, q-{HAy!!lot
xHAlnorr no d -(op.yr.r [I0]. gro eF pas AerorcrgrpJcr, qro
raaHrrqectct nprcrqrn lapro:aa rBrnErca oqeH! cxrDrol qpoqxnor.
qecrEaloro FcorpElp. logrorlocrn roHcfplnorrlol tornEr.

rrtx
Ce-
cy-

lbn nonseno a [?], n6an tloporrsi $aq$.rar s tllllPi roxcr -
pyrrrDHo tcrrrrra B cratllaprBotr xlAerr alllts€fln. ocraercr orrpr
ru ronpoc, Ectrlo ,l o6pat oe ! a3FAp e, T.e. tBrrerct Jrx celax-
rrqacnf, npoalrn Iaprora Aocraaouto cf,rbHtta. qro6u c eFo noroqEr
EUEeCfl ECe roHcrlwrrrBHo llCrn]Iria oop,yrE alllo.ef[tor?

ABrop 6raroAApan A.B.IsrrsBoAe r A.n.fiocetrrogy sa crf,LyJrtrpJ,D-
qre o6c!4[erclr.

Jl.r r e p e r y p a

I. tgruU C.l(. BaeAB e B l€rarararar ry.{.: tlJl,I95?.$26 c.

2-d ts ltr DlobfIrataldor
Ploo.
1y1l

!'l

,'

D.2'>N,
3. EHIoB 0,n,
4. IAIIEIIEB A.

1966.

tf,qecroi ,orxne.
6. iwllotr

no Teol r
1976. c,33I.

2. PnftIIZ D. Idet8 !!d losul
log:lc sttlostrr!.

P.S. On

Teopra ryrepatlrn.{. : Haytq, I92. - 416 c.
Il. AlnoFtr.n r perypcnanre fi,nn$r.J.: [hpa'

Ilorurl(a nocrpoerui Jtot.nlff

lu!. llal. .I94ii
A.A. qrrrres,rs.-€

, ra-
X IAI€IA -

.Jffi.:
crcrg-

ths colslat.aclr ol
,r.12.! 2.c.23I{6I.

cutaLu logtc caLcu -
,IolLq9cr6al [polpssa' - Ilponpmxr Hll

c0 Afl
,|

BEN.

n c.

* ..8e,iffi!ffi eif;.q#ffi:""n" nePerscltoclX lcrolecfD. 'tAPrJt .

9. BARISE J. lalrLsalbl. ..t! rlil structlrEos.- Bcll!. 8p!1!-
Bc!-Varla8 r 19?5 .

IO. rcHl,ll.POB c.c., cilnl.qE[o l,t.
Jlor.n
tau r . C.

II. UE!|0!|JII .&. tblerasqecraa rorxr''{': Ilayra' 1975' 528 c'

Ilocrynrra ! peA.-xrA. mA.
20 Ern 1986 lone

tn


