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HaxoxaeHve Bcex MMHMMAanbHbIX pa3pesoB, pasgensiowmnx 3agaHHble BepLUnHbI B rpade, aBnseTcs
Ba)HbIM 3Tarnom B oOfpeeneHWn BepOSiTHOCTHbIX XapakTepWCTUK CBA3HOCTW CeTel CBSA3W pasfiMyHOro
Ha3HaveHus (pacnpeferneHHblX BbIYUCAUTENbHbIX U MHAOPMALMOHHBIX CeTel, CeTel 3MneKkTpo-, raso-,
HedTe-, BOOOCHABXEHUS, 1 T.1.).

Mycte G(V, U) — opueHTvpoBaHHbIi rpad, rae V = {v} — MHOXeCTBO BepLuuH rpaca (s #t€ V),
U={u=(j) :i,jeV} - MHOXXECTBO OPUEHTNPOBAHHbIX ayr rpada,
e(4, B)={(G,j) : (i, j)e U, i€ A, je B} — mHoxecTBO ayr, Beoywux us i€ A B j€ B. Pa3pesom,
pasgensowmM BepwuHbl s, ¢ rpadba G(V,U), HasbiBaetcs MHoxecTBo ayr » =E&(R, E)QU, roe
Rﬂﬁz@, RUE:V, SER, te R . MHOXecTBO Takux pa3pe3oB 0603Ha4YMM MOCPEeaCTBOM RT.
Byaem wucnonb3oBath 3BE3A0YKY ANA  (DOPMAnbHOrO  pasnuuMa  paspesa Kak MHOXecTBa  ayr
(r=€(R, E)e RF) N ero obo3HayeHus B BMOE COOTBETCTBYHOLLErO0 pa3bMeHns MHOXeCTBa BEpPLUMH

* S F
(r =(R, R)). B mHoxecTBe paspe3oB R rpadpa G moxeT ObiTb BblAENEHO NMOAMHOXECTBO pa3pe3oB

MUHUMAIIbHOTO Beca M? = {m : m=argmin ¢(r) }, roe c:U — R",
reR ¥

cr) = c(R, R) = D, cu).
uee(R, R)

B [1,2,3] YCTaHOBMEHO, YTO MHOXECTBO MWHMMAnbHbIX peGepHbix paspesoB M F
opvieHTUpoBaHHoro rpacda G, pasgensowmx ABe 3afaHHble BEpLUMHbI §,f, MOXET paccmaTpuBaTbCs Kak
ancTpubyTusHas pewetka (M F;v,/\), T.e. MHoxectBo M T = {m; =(M;, M,)} c pByms GuHapHbIMU
onepauusiMm V, A

my=m N my, my=m Am,, tae My=M, UM,, M,=M,NM,, (1)

KOTOpble yAOBMETBOPSIT TOXAECTBAM KOMMYTATMBHOCTW, acCoOUWaTUBHOCTUW, MOrMOWEHNs |
ONcTpubyTMBHOCTM. Ha OCHOBE yKa3aHHOro CBOWCTBA MOCTPOEHbl amnropuTmbl [2,4,5] HaxoxpeHus

MUHUManbHBIX paspesos rpada M I koTopble ocHoBaHbl Ha noucke B rpade TOMbKO HEMPUBOAVMBIX
MUHUMAarbHBIX paspe3os P cM?, n cuntese mHoxectsa pa3pesos ME\PF & ANCTPUBYTMBHOM
pELLEeTKe MUHUMANbHBIX Pa3pe3os No MOAMHOXECTBY HenpuBoauMbix paspesoe P © Ha ocHose onepauuit
V,A. OfHako anroputMmudeckass peanusauusi onepauuii V,A B peLIeTKe M ¥ ocHosanHas Ha
HEeNnoCcpeACTBEHHOM ornpeaeneHun onepaumn VvV, A (1), BecbMa crnoxHa (Tpygoemka). Mostomy paccmoTpmm
koamposarue pewetkn M ' ¢ uenbio nonyuenms 6onee yaobHOM anropuTMUHECKON peannaaLm onepaLmii
V, A Ha MHOxecTBe M £

O603HaUNM Nj:{zj1<zj2< <Zj’nj_1}, z;€N, j=L2, ..., i=12, ... ,n,—1,

J
/
NNHEWNHO ynopaao4eHHble MHOXeCTBa, Q = HN] 0EeKapToBO npousseneHmne ynopaaoy4eHHbIX MHOXECTB

J=1
Nj.
PeweTkon npousBedeHnss Lenen HasblBaeTCcd pelleTka (Q;min,max) [6,7], B KOTOpOW
Vq,9€ 0 (4 =(q1::92> - -9), q;€N;, =12, j=L12,....,]) onepaym min, max
3ajaroTcs

min{g,q,} = (min{q,,q,},min{q,;,qx},...,min{q,,q,}),
max{q,q,} = (max{q;,q,},max{qy,4},---.max{q,,q,}) -
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AcHo, YTO OTHOLLUEeHMEe yacTuyHOro nopsaka B peluetke Q  onucbiBaeTcs crieayolmM 06pasoMm:
G15¢, <4159, Ana seex j=12, ..., ¢2q9,<q;2q;, A scex j=L2,..,[;
9|1 gy & Ji# j Takme uto g,y <Gy MG, > G WM Gy > G UG <G

MuoxectBo W HasbiBaeTca noapeluetkon petwetkn Q [7], ecrm W CQ, u ‘v’qj,éz ew =

max{q,,q,}€ W, min{q,,q,}€ W . N3BecTHo [7], 4To, BO-NepBbIX, kaxaas nogpeLlieTka Npou3BeeHNs

ueneh AaucTtpubyTmMBHa, U, BO-BTOpPbIX, Nobaa aAuCTpubyTMBHaAs pelueTka U3oMOpdHa HEKOTopoW
nogpeLlueTke NponsBeaeHns Lienen.

F .
KoaouposaHnvem pewetkn M * [7] HasbiBaeTcst usomopgpusm ¥ : M £ (W ;min, max) . ficHo,
4YTO ANs nornyveHus usomopdusama Y [OCTaTOMHO YCTaHOBUTb M3OMOPMN3M HENPUBOAUMBIX SMEMEHTOB

pewetok M n .

Nycte  f : U—R" - wMakcuManbHbIi  MOTOK M3 WUCTOYHMKA s B CTOK 1,
C={C,=(A,E):j=12, ...,1}, roe A ={ay k=12, ... ,n;}CV,
E = {ejk = (ajk,ajkﬂ) k=12, ... N —1} ¢ U, — uenHoe pasnoxeHue notoka f [8].

Ons  VmeM F BoamoxHo npeactaenenve m; = {ejqﬁ :j=12, ... ,[} [2,3], rae pgyra

€g, =E, Ne(M;,M,) ecTb obwas oyra paspesa n; v LUenm G (Aj,Ej), q j; — NOPAAKOBbI HOMEP 3TON

pyv (e;, € m;) B uenu Cj . OTOT HOMep U UCMoNb3yeM NpPU YCTAaHOBNEHUN U3oMopdusma Y/ .
Jt

Ons m e M " sapapum w(m,) = (q,;,45s - q) = ;- MoHATHO, YTO NO NpeACTaBNEeHUIo

—1,~
(kopy) pa3pe3a MoxeT GbITb BOCCTAHOBIEH U caM paspes Y/ (g;) =m;.

Mpumep (KogvpoBaHWe pelleTKn [OBYXANEMEHTHbIX paspe3oB). MHOXECTBO ABYX3NEMEHTHbIX
paspe3oB rpada, NnpeactaBneHHoro Ha puc. 1, ectb dqi = {(1, 3), (1, 2)}, d2 ={(3, 6), (1, 2)}, d3 ={(6, 7), (1,
2)}1 d4 = {(7’ 8)’ (11 2)}1 d5 = {(1' 3)v (2’ 4)}1 dG = {(3’ 6)’ (21 4)}1 d7 = {(6' 7)v (2’ 4)}1 dS = {(7’ 8)’ (21 4)}1 d9 =
{(6,7),(4,8)}, dio={(7,8), (4,8)}

Puc. 1. MHOX€ECTBO MUHUMAaJIbHBIX pa3pe30B v

Monoxum f(u)=1Vue U. Torpa C={G,G}, roe A, ={1,3,6,7,8},
E =1{(1,3),(3,6),(6,7),(7,8)}, A, =11,2,4,8;, E, ={(1,2),(2,4),(4,8)} . 3peck
A ={a, :k=1,2,3,4,5, E={e;:k=12,3,4}, A,={ay :k=12,3,4, E,={e, :k=12,3},
an=1, a;p=3, a13=6, a14=7, a15=8, e1=(1, 3), €12=(3, 6), €13=(6, 7), e14=(7, 8), axn=1, axn=2, a»=4, ax=8,
e21=(1, 2), €2,=(2, 4), e23=(4, 8).

B atom cnysae N, ={1<2<3<4}, N,={1<2<3} (nepeHymepauueii Bceraa MOXHO

RoBuTbCs, 4To6bI MHOXecTBa N BCeraa sBMANMCHL NocnefoBaTenbHEIMU OTPe3kamy HaTypanbHoro psaa
6e3 nponyckos, T.e. {1<2< ... <kj}). 3aMeTuM, 4TO [OMOMHUTENLHO MOXeT 6biTb paccMoTpeHa
Ouekuns T @ zy — ey, rae zu € Nj, ejkeEj cU, j=12, k=l,2,...,nj—1. Tak, ong uenen
N,, N, wuwvmeem N,;: 7(1)=(13), 7(2)=(3,6), 7(3)=(6,7), t7(4)=(7,8); N,: 7(1)=(L2),
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7(2)=(2,4), 7(3)=(4,8). YkasaHHas Ouekuus nonesHa npu nepexope OT 3nemMeHToB peleTkn W «k
anemeHTam peluetkn M E

ficHo, uto, Hanpumep, dy ={e, €, }={e3.€3}, T ¢9=3, ¢,y =3. CneposatensHo
W(dy) =99 =(419,929) = (3,3). Ananoruaro y(d,) = ¢, = (L1), y(d,) =q, =(2,1), y(d;) =q; =(3,1),

v(dy) =q,=(4D),
V(ds) =qs =(1,2), y(de) = g5 =(2,2), w(d;) = 4; = (3,2), W(dg) = g3 = (4,2),

v(dg) =gy =(4,3).

Tk max{q,,qs} = (max{2,1},max{l,2}) =(2,2) =g¢,
v (9 ={t(2),7(2)} ={(3,6),(2,4)} = dg, 10 d v ds = dg. OTO NOATBEPKAAET NPOCTOTY U HArMSAHOCTb
peanusauum onepaumii V, A Hapg paspesamu B pewietke W,

KoauposaHue cooTBeTCTByeT nepexody OT npeactaenexns peweTkn (M F JV,A) puc. 2 K
npegcraeneHnto puc. 3. Henpueoanmble paspesbl Ha pyuc. 1-3 BblAeneHbl YTOMWEHHOW NIMHUEN.

Puc. 2. luctpuOyTuBHas pemerka Puc. 3. KogupoBanue nuctpuOyTUBHOM
MUHHMMAJIbHBIX Pa3pe3oB pEIIeTKH MUHUMAIIBHBIX Pa3pe30B

Pabota noppepxaHa rpaHTamn POOUNYpan® 01-01-96401 wu rybepHaATOpPCKOro KOHKypca
YenabuHckon obnactm p2001ypuen-01-04.
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Finding of all minimal cutsets parting given vertexes of a graph is the important stage in definition of
connectivity probability characteristics of various purpose communication networks (distributed computing
and information networks, networks electro-, gas-, oil-, water supply, etc.).

Earlier it had been set that set of minimal edge cutsets M ' = {m,} of directed graph G(V, U),
parting two given vertexes s,7€ V, can be considered as distributive lattice (M F; V, Ay, e set M £

with two binary operations v, A that satisfy to identities of commutativities, associativities, absorption and
distributivities. On the basis of the specified property algorithms of finding the minimal cutsets of a column

which are based on search in graph only not resulted minimal cutsets P F cM F, and synthesis of cutsets

set M \P% in a distributive lattice of minimal cutsets on subset of not resulted cutsets P’ are
constructed on the basis of operations v, A . However algorithmic realization of operations v, A in lattice

M F, based on direct definition of operations Vv, A, is rather difficult. Therefore we shall consider coding
lattice M ¥ with the purpose of more convenient algorithmic realization of operations v, A on set

M reception.

Let's designate N, ={z;<z;; < ... <Zj7nj_1}, z; €N, j=L2, ...,

i
i=1 2, ..., n; —1 linearly ordered sets, Q=HNj as Cartesian product of the ordered sets N]-.
J=1

Let lattice of circuits production be lattice (Q; min, max) in which Vg, q,€Q
(9, =(qii> Q2> -+ > q3;) g;,€N;i=12,j=12, ..., /) operations min, max are set as

min{qy,q,} = (min{q,, ¢, }, min{qy;, ¢ },....min{q,, g, })
max{q,q,} = (max{q,;,q;,},max{q,,q},....max{q,,q;}) -

Set W we call sublattice of lattice Q , if W cQ, and Vgq,, ¢, € W = max {q,, ¢} W,
min {g,, g,}€ W . Isomorphism ¥ : M ¥ — (W; min, max) is called as coding of lattice M .
Clearly, that for reception of isomorphism ¥ it is enough to establish isomorphism of lattices M and W
not resulted elements.

let f :U—R" be the maximal stream from a source s to sink ¢,
C={C=(A,,E):j=12,..,1}, where

Aj = {ajk k=12, ..., n; } Vv,

is chain decomposition of stream f.

For Vm,e M F representation m; :{ejqﬁ :j=L1 2, ..., 1} is possible. There arch €, is
common arch of cutset m; and circuit Cj(Aj, Ej), q ;; is ordinal number of this arch (ejqﬁ € my; ) in circuit
C]- . This number is also used at process of isomorphism ¥ establishment.

For m;e M ' we shall set V(m)=(qy> Q> - > G)=q; -
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