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YV pobomi Hasedena onmumizayiiHi nepemEOpPeHHs aAncOpuUMMy ROOYO08U  MIHIMATLHOT
2EHEPYIOUOl  MHOMCUHU PO36 A3KI6 cucmeMu JIHIUHUX OOHOPIOHUX DIGHAHb 6 MHOJMCUHI
HAMyparoHux wucel, AKi NOKPAWYIOMb YACOE XAPAKMEPUCMUKU UYbO20  ANOPUMMY 3
002pYHMYBAHHAM A ITFOCMPAYIEI0 pOOOMU HA NPUKIAOAX.

Kurouosi cioBa: [iodaHToBi piBHIHHS, aITOPUTM, PO3B’A3aHHS, CKIaIHICTh

Beryn. Icnye Garato 3amad 3BOOUTBCS [0 PO3B’SI3aHHS CHCTEM JIHIMHUX PiBHSHD
(CJIP) i Tomy Oymo po3pobineHo 6araro meronis po3B’sizanHs CJIP. OcobnuBe Mmicie B
upoMy psny 3aiimarore CJIP, po3B’si3KM SIKMX IIYKAIOTbCS B MHOXKHHI HAaTypaJlbHUX
gucen N. Binbine cTomiTrs Tomy Oyno BctaHoBjeHo, mo CJIP takoro tuiy maroTh
CKiHUEHHHI 0a3uC MHOXXWHH BCiX po3B’si3kiB [1,2], ane anroputMmy moOYIOBH IBOTO
Oasucy He Oyno (ToAi 1 MOHSATTA AITOPUTMY HeE icHyBano) Pobotm mo momryky
anroputmiB po3s's3anHs CJIP Bemucs Bech yac, aje 0CO0JIMBAa aKTUBHICTh B IIbOMY
HaNpsAMKy Tovanacs Ha no4yatky 80-x pokiB 20-To CTONITTS y 3B'SI3Ky 3 poOOTaMu 10
moOymoBi TpyBepiB s Teopidt meprioro mopsaky. [loOymoBa mpyBepiB BuMmaramna
po3B's3aHHs TpoOiieMu yHidikamii TepMiB y acoI[iaTHBHO-KOMYTAaTHBHHUX TEOPisX
MEPIIOr0 MOPSAKY, sike 3Bogawiiocs o po3s's3anHs CJIP B muoxkwuui N. 3'sBusucs
ITOPUTMH PO3B'SI3aHHS OJHOTO JiHiHOrO ogHopigHoro piBHAHHS (JIOP) [3], cuctem
JIOP (CJIOP) [4,5,6] Ta inmmi. B kinui 20-ro cromitts OyB po3pobienuit TSS-meron i
anroput™ po3s’sizands CJIP y muoxwuni N st anHanizy mepex Iletpi [7]. Anropurwm,
noOynoBanuii Ha TSS-meroni, ommcanuii B Monorpadii [8] 1 3acrocoBHwid s
pO3B’si3aHHS CHCTEM JIHIHHMX OOMEXeHb THIy pIBHOCTEH 1 HEpiBHOCTEH.
OCOONHUBICTIO ITHOTO ATOPUTMY € Te, IO B MPOIleci MONIYKY PO3B’s3KIB CHCTEM BiH HE
BUKOPHUCTOBYE OIEpaLliio AIJICHHS, 32 BUHATKOM CKOPOYCHHS HA HAWOIIBIINH CIiIbHUIMA
JOUIBHUK. AJITOPUTM 3HAXOAUTh MiHIMAJIbHY T€HEPYIOUy MHOKUHY po3B’si3kiB CJIOP y
muoxuHi N. Crif 3a3HaunTH, 110 BCi anroputmu po3s’sizands CJIOP i TSS-anroputm B
tomy uncni y MEOXHHI N mocuth ckinazsi [8, 9].

1. Anroput™M nooyaoBM MiHIMAJIbLHOI reHepyI04Y0i MHOKHMHH po3B’s3kiB CJIOP
Yy y

Hexaii nana CJIOP 3 minumu xoedirieHTamu
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L(X)=a;X% +a,X;, +...+ &%, =0,

S = 1)

L, (X)=a,% +a,X, +...+a,X, =0,

ne a; € Z (MHOXHMHA WUIMX 4YHCeN), a Xj NpUiMaioTh 3HadeHHs Y MHoxuHi N.
PosrnsHeMO MHOKHHY BEKTOPiB KaHOHi4HOro 6asucy Mg = {€1,€,,...,6q} 1 mepure
piBHAHHA L1(X) = ayiXg+apX+...+a;qX,=0 cucremu S. 3a I[OHOMOFOIO ¢dyHKIiT L1(X)
posi6'emo emementn MuoxuHE M Ha Taki Tpu rpymm: My° = {e | Ly(e) = 0}, M1 ={e
| Ly(e) > 0} i My = {e | Ly(e) < 0}. 3posymino, o ko oxma 3 muoxkus M;” U M,"
an My’ U My mycra, to piBusHEs Li(X) = 0 He Mae HETPMBiaIbHHX PO3B'A3KIB y
MHOXXHHI HATYpaJbHUX 4rcen. ko MHO)uHN M 2 M My HEMYCTi, TO PO3TIITHEMO
MHOXUHY M, = M10 V) {yi,- | Yij = -Ll(ei)e,- + Ll(e,-)ei}, Je g € M1+, ei € M.
BukopucroBytoun gyskmito Ly(X), po3id'emo enementu muHoxuHU M;' aHanoriyHo 10
nonepeHboro Takox Ha tpu rpym: My’ ={e | Ly(e) = 0}, M,'= {e | Lo(e) > 0} i My =
={e | Ly(e) < 0}. IlpumycTumo, 110 MPHHAKMHI JBI 3 IUX MHOXXHH HEIYCTi, TOIi
no0yayemMo MHO)KI/IHy
M= M U{y; | vy = -La(e)e + La(e)ei, ae & € M,", & € M.}
Hexaii Takum crrocobom 1'[06yI[OBaHO MHOXUHY M;' i3 MHOXHH M); 0={e?| L (er ) = 0},
M"={e;" | Lj(ei") > 0} it My = {e5 | Lj(es) < 0} 3a ponomoror ¢yHkmii Lj(X) i os
MHOXHHA HEIyCTa. CnpaBeanHBa OYEBHTHA
Teopema 1. Enement MHOKUHN M]' — pO3B'I3KM CHCTEMH PiBHSHb
Li(x) =0 A Lo(X) =0 A...A Lj(x) =0.

Osznauenns 1. IToOynoBana mMHOxkHMHa M| Ha3MBa€TbCs 3pi3aHOI0 MHOXKHHOIO
po3B's3kiB a6o TSS (Bim amrmifickkoro truncated set of solutions). Ils nHasBa cebe
BUIIPABJIOBYE, OCKIJIBKM OTpPHMaHa MHOXHHA PO3B'SI3KIB He 3aBxau Oynae Oaszucom
MHOKWHH BCiX PO3B'SI3KiB CHCTEMH.

I'enepyroua BnacTuBicTh TSS BUIIMBAE 3 TAKOT TEOPEMH.

Teopema 2. Hexait M — TSS cucremu niHIHHHX omHOpigHWX piBHAHB (1) y
MHOkUHI N, moOymoBaHa BUIIEONHUCAHUM CITOCOOOM, i M’ MHOXXHMHA BCiX PO3B’s3KiB
i€l cuctemu. ToJli TOBUILHUE PO3B’s30K X € M’ nipecTaBise€ThCs y BUTJIS AL JIIHIHHOT
koMmGinanii KX =a,e +a,e, +---+a. e, 1 k>1,a €N, e€Mi=1,.m[8].

Hexaii (X,y) o3Hauae ckamsipHuil 100YTOK BEeKTOpIB X i Y, a Li(X) — niBy yactuny i-ro
piBHsHHS S. 3 BUIIECKAa3aHOTO BUIUIMBAE TaKUW anropuT™ mooyxosu 1SS mist CJIOAP
Yy MHOKHMHI HaTypaibHuX uncesn N.

TSSEQN(Mp,q)
Bxin: Marpuns CJIOJP po3mipHOCTi pX(.
Buxin: TSS-muoxuna M poss'sskis CJIOJP a6o “‘HecymicHa".

MeTton:
M:={ey,...,eq | & kaHoHiuHmi1 BexTOp NT});
fori:=1topdo

M:=TSSEQN1(M,Li(x));
if M= then (print(necymicua);STOP) else CLEAN(M);
print(M);

TSSEQN1L(M,L(X))

132



ISSN 1816-1545 ®i3Mko-maTeMaTU4HEe MOAentoBaHHA Ta iHhopmauinHi TexHonorii
2023, Bun. 36, 131-136

begin
M= J\M"=J; M= T;
foralle € M do
if L(e)=0 then M%=M° U {e} else
if L(e) >0 then M*:=M"U {e} else M:=M" U {e};
M= MY
iftM"# 3 A M #  then
forall u e M" do
forallve M do e :=-L(v)u + L(u)v; M:=M"U {e} od;
return(M");
end

Iporienypa CLEAN(M) BHKOHY€E YHCTKY OTPUMaHHOI MHOKHHHU Po3B'si3kie M. B
3aralbHOMY BHWIIQJIKy TaKa YUCTKA 3BOAWTHCA O MOIIYKY HEBiJl€MHHX DPO3B'SI3KiB
CJIHP rtakux, 1o KOJU PO3B'A30K & € HEBiJ €MHOIO JIIHIHHOI KOMOIHAINEID pEeITH
PO3B'S3KiB 13 MHOXKUHH M, TO BiH i3 M BUIIydaeThCsl.

3 HaBeneHUX TeopeM 1, 2 BUILIMBAE, 110 KOXXKHUN BEKTOp TSS MOXKHA MOJIUIMTH HA
HCJ] i#ioro xoopmmuat, skmo teit HCJl BimminHWi Bim omuaumi. lle mae 3mory
3MEHIIUTH  BEJUYMHY  KOODAMHAT IIMX BEKTOPIB 1 €QEeKTHBHINIE MPOBOJUTU
00YNCIICHHS.

PosrnsremMo mpuknamu, sKi  UTFOCTpYROTH  pobory amroputMy TSSEQN Ta
BIIACTHBOCTI MHOXHMHHU PO3B'SI3KiB, OTpPHUMaHWUX 1M anroputMoM. [lokaxkemo
CIIOYAaTKY, IO Pe3yIbTaTH 00UHciIeHb TSS 3anexars Bijl HOPSIKY PIBHSHB Y CHCTEMI.

Mpuxaan 1. 3xaiiti TSS po3B’s3kKM y MHOKHUHI HaTypaibHUX uynced N:

=X, + X, +2X;, — 3%, =0,
=X, +3X, —2X; — X, =0.
Pos3e’azanns. TSS nepuroro piBHSIHHSA HaOyBa€e BUTIIALY:
e1=(1,1,0,0), e=(2,0,1,0) ¢3=(0,3,0,1), ¢,=(0,0,3,2).
[MigcraBnsieMo B Apyre piBHSHHS 3HaiileHI po3B’s3KM i 3HAXOAWUMO 3HaveHHs: 2, -4, 8, -8.
Kom0iHyroun X 3a 3HAWJCHUMH 3HAYCHIMH, AiCTAEMO TaKy | SS CHCTEMH:
s1=2ey+e,=(4,2,1,0), $r=2er+e3=(4,3,2,1), S3=4e,+e4=(4,4,3,2), 4 = est+e;=(0,3,3,3),
e ocranHiii po3B’s30k micis ckopoueHHs wa HCJI koopauHaT HaOyBae BUTISILY Sq =
=(0,1,1,1). Po3B’s13KH S, 1 S3 JIIHIHO BUPAKAKOTHCS Yepes Sy 1 Sy , MIHCHO
S, =8 +S;, 1 S3= S +25,.

Otxe, pO3B’I3KH S; 1 S4 CKIAJalOTh MIHIMAbHY [OPO/UKYIOYM MHOXKHHY BCIX PO3B’S3KIB
TOYaTKOBOI CICTEMH.

A tenep nounemo OynysaTu TSS 3 apyroro piBHsSHHS AaHOi cucteMu. Jlictaemo taky TSS

e1=(3,1,0,0), ,=(0,2,3,0), e3=(0,1,0,3).
[ligcraHOBKA B TIepIlIe PiBHSIHHS 3HAWICHUX PO3B’SI3KIB APYrOro PiBHAHHS Ja€ 3Ha4eHHS -1,4,
-4. Toni TSS Bciel cucTeMu Mai BUTIISIA;
S;=4e;+e,=(12,6,3,0) (micns ckopouenns ua HCIT) = (4,2,1,0),
Sy=ep+e3=(0,3,3,3) ( micns ckopouenns Ha HCH) = (0,1,1,1).

TSS po3p’si3ku IS TaHOi CUCTEMHU € 0a3MCOM BCi€l MHOXXWHH PO3B’SI3KiB, ajieé B 3aralbHOMY
BHIIAIKy MiHIMaJgbHA MOPOKYIOYH MHOXHHA pPO3B’sA3KiB OazucoMm He Oynme, SK IOKa3ye
HacTynHud npukiaan. Otke, Apyruil cnocid mooynoBu TSS He 00YHCITIOE WIHIITHIX» PO3B’SA3KIiB
CJIOP.

Hpuxaan 2. Iepesiputu cymicuicts CJIO/P:
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L (x) =4x, +2x, —3%; —2X, —X; = 0,
S=9L,(X)=2X — X, — 4X; + X, + 5%, =0,
L, (x) = 0x, + 2%, + 4%, + 0x —9x, = 0.
TSS M;' cknagatots Bektopu:e; = (3,0,4,0,0), e, = (0,3,2,0,0), e; =(1,0,0,2,0), &4 = (0,1,0,1,0), e5 =
(1,0,0,0,4), es=(0,1,0,0,2). basuc MHOKUHM PO3B's13KiB piBHAHHS Li(X) = 0 (Akuii MOKHA 3HANTH,
HAIPUKIIA, METOIOM i3 poboTH [3]) cknamarots BekTopH: €; = (3,0,4,0,0), e, = (0,3,2,0,0), e; =
(1,0,0,2,0), e, = (0,1,0,1,0), es = (1,0,0,04), es = (0,1,0,0,2), &; = (2,0,2,1,0), &g = (1,1,2,0,0), & =
(1,0,0,1,2), £10 = (0,2,1,0,1), 33 = (1,0,1,0,1). Bektopwu €7 - €1; IbOro 0a3uCy MarOTh TaKi PO3KIATU
4epe3 BEKTOpH €1 — €g! 287 =e;+e3 3eg=e€;+ €y 280 = €3+ €5, 2610 =€, + €5, 411 =€ + €5
3naxomsuu 3HaueHHs QyHKIT Ly(X) Ha BekTopax i3 My', Maemo
La(es) =-10, La(eg) = -11, Ly(e3) = 4, La(es) = 0, Ly(es) = 22, Ly(es) = 9. Bynyemo My
e;'=(0,1,0,1,0), e,'=2e,+5e5=(11,0,8,10,0), e3'=4e,+11e5=(11,12,8,22,0), e,'=2e, +e5 =(1,6,4,0,4),
es'=9¢e, +11es = (0,19,9,0,11), es'=11e,+5e5 = (19,0,22,0,10), e;'= e, + 10es = (27,10,36,0,20).
SIKIo oxepkaHy MHOXXHHY PO3B'SI3KIB IpOaHANi3yBaTH Ha JIHIWHY 3aJI©KHICTb, TO JICTAEMO
Taky MHOXKHHY BekTopiB M, = {e;' = (0,1,0,1,0), &' = (11,0,8,10,0), e,' = (0,19,9,0,11), e5' =
=(19,0,22,0,10)}, ockinbku €3' = €,'+ 12e;', 19e,'=6es'+ eg', 19e;' = 10es' + 27e4' i ix MoOXKHa
BIJTy4HTH 13 TSS.
Bbasuc MmuoxuHN po3B'sa3kiB cuctemu Ly(X)=0 A L,(X)=0 ckiragaroTh Taki BEKTOPH:
s; =(0,1,0,1,0), s, =(11,0,8,10,0), s3 = (16,1,19,0,9), s, =(0,19,9,0,11),
ss = (19,0,22,0,10), ss =(1,6,4,0,4), s; = (13,2,16,0,8), s =(10,3,13,0,7),
s = (7,4,10,0,6), s10=(4,5,7,0,5), si1 =(3,0,3,1,1).
Bekropu Sg — Sy i S3 € miniliHuMu komOiHamismu Bektopis $:=(0,1,0,1,0), s,=(11,0,8,10,0),
5,=(0,19,9, 0,11), s5=(19,0,22,0,10), MaroTh TaKHii BUTJISI:
19sg = 654 + S5, 1957 = 25, + 1355, 1955 = 353+ 10ss,
1959 = 454 + 755, 19510 = 554 + 4s, 10511 =S, + 55,1953:S4+1635.
Buauenns Li(S)) = 2, Ls(Sp) = 32, Ls(Ss) = -25, La(Ss) =-2, T00TO cucTema cymicHa i mae
MIPUHANMHI YOTUPH PO3B'S3KH:
$1'=(19,1,22,1,10), s,'= (275,608,488,250,352), s3'=(0,63,18,25,22), s,' = (63,0,72,2,32).
Ane po3B’si3ku S;',S;' JHIHHO BHpaxarThcs uepe3 S3'=(0,63,18,25,22), s,/ = (63,0,72,2,32).
Cmopasnmi, 63+(19,1,22,1,10) = 19+(63,0,72,2,32) + (0,63,18,2522) i 63:(275,608,488,250,352) =
=275-(63,0,72,2,32) + 608-(0,63,18,25,22). Omxe, po3B’s3kH s3'=(0,63,18,25,22), s, = (63,0,72,2,32)
cKkIamaroTh 1SS cucremu S.

2. OnTumizaniiini neperBopennst TSS-anropurma

Tenep MoxHa omrcaTy ONTHMI3alliiiHiI IEPETBOPEHHS Ta OILIHUTH iX e(heKTHBHICTH Ha
KOHKPETHHX 3a][adax.

Ilepwie onmumizauiitne nepemeopenHa BUTLUINBAE 3 aHAIII3Y CUTYaIlii B TpUKIai 1.
Lle mepeTBOpeHHS 3BOMUTHCS JO BUOOPY TMEPIIOTO DIiBHSIHHA CHCTEMH, 3 SIKOTO
MMOYMHAEThCS 100y0Ba TSS: ¢1i0 eubupamu cepeo piHAHL CUCHIEMU Me PIGHAHHA,
y aKozo eeauuuna KN+m minimanvna, ne K — KiTbKiCTh ZOAaTHUX KoedimieHTiB, N —
KUTBKICTD Bil'€eMHUX KO€(iLi€HTIB i M — KiJIbKICTh HYJIBOBUX KOE(]ILi€HTIB y CUCTEMI.
Ile neperBopeHHsI eeKTHBHE, SIK MOKAa3ylOTh EKCIEPHUMEHTH, aje BOHO HE 3aBX.IH
MOJKJIMBE B CUTYAIIil, KOJIM IS BCiX PiBHAHB CHCTEMHU BeTUYnHA KN+M oxHakoBa.

/Jlpyze onmumizauiiine nepemeopenHs BUILUIMBAE 3 TIEPIIOTO 1 3BOJUTHCS JIO
JiaroHaizamii Matpuil cucremu. JliaroHamizamisi Ma€ TOJIHOMIaNbHY CKIQIHICTh i
JI03BOJIsIE 3MEHIIATH BENUYUHY KN+M, mpo siky HIutocs B MEpIioMy MEpeTBOPEHHI.
[Ipoctuit mpuknan iIHOCTPy€e ePEKTUBHICT 1ILOTO MEPETBOPEHHS: Hexall Matpuilsd A
CJIOAP wmae Burmsin:
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2-1 3 1-—-42 O 0 O 31 5-38
1 0 -2-3 2 1 0O 0 2 -2-3 5
A= A'=
-3 1 1 0-12 0-2 0 25 5 -35
1 0 0-5 -1 6

4 1 -1-2 01

[leperBopuBIIN MATPUIO A 10 HEMOBHOTO TPUKYTHO-A1arOHAIBHOTO BUIIIALY A 1
3aCTOCYBaBLIM T SS-ajrOpUTM, JIICTAEMO TaKy KUIbKiCTh KoMOiHaiii -L(V)u + +L(u)v,
sKi 00uHMCIIoThes mmif 4yac mooymoBu TSS (TSS ckimamaeThcsi 3 BOX PO3B'S3KIB
(16,15,89,0,76,10) i (2,0,3,5,7,5)) mici CJIOAP 3 marpumsamu A i A': mis mepmioi
MaTpuIll o0uuciIroeThes 31komOiHaris, a st apyroi — 8 komOiHarrii!!!

Tpeme onmumizayiiine nepemeopennsa BUIUINBAE 3 aHAJII3y CUTYyalii B IpUKiai 2.
AHami3 BeKTOpiB, AKi BXoAATh M0 1SS, mokaszye, mo OOYHCIIEHHS, TOB’S3aHI 3
HACTYITHUM PIBHSHHSM CHCTEMH, 301IBIIYIOTh KUTBKICTh HEHYIHOBHUX KOOPIMHAT B
po3B’s3kax 1TSS Ha oauHMIO. SIKIIO KIUMBKICTh HEHYJIBOBUX KOODJIWHAT B JIHIAHIN
koMOinamii e := -L(v)u + L(U)V npu oOYMCIEHHSX Ui [-TO PIBHSHHS CHCTEMH
nepeuiinye Benuuuny (-(i+1), 1e ( KiJbKicTh HEBIZIOMHX CHCTEMH, TO OyIyBaTH I[fO
KOMOiHaIlio HenmoTpioHO. B mpukiani 2 npu 3HaxomkeHH] 1SS MiICUCTEMH 3 MEePIIuX
JIBOX PIBHSHb HE OyayTh OOUYHUCIIIOBATHCS PO3B’SI3KH €3°, €4, €3°, a MpHu OOYKCIICHHI
TSS Bciei cucremu He OymyTh OOUYMCIIOBATHCS PO3B’SI3KH S;), Sp’.lle mpuckoproe
obuncnenas TSS CJIOP. OcranHe 0oOrpyHTOBYE Taka TeopeMa.

Teopema 3. Hexait S — CJIOJP Burmany (1) i M,' —ii TSS, sxa mae K enemenris.
Toni noBinbHMIT BekTOp X i3 M,' Takmii, mo #x > ej € My {x}, te Nit=# 0, npexcras-
JSIETHCSL Yy BUTJISII HEBiI'€MHOI JIiHIHHOT KOMOiHaIi mMXx = bie; + by, +...+ b€y, 1e
me N,m=0, b e N, i=1,2,..., k-1[8].

OOuncnenp KOMOIHAIIf TaKOro THUIY MOXHa YHHKHYTH, SKIIO 3aBYacHO
MiIpaxyBaTH KiJIbKiCTh HEHYJIbOBHX KOOpAMHAT B KoMOiHarii e := -L(V)u + L(u)v. Lle
noTpedye Takoi Moaudikarii mianporpaMu TSSEQNL(M,L(X)):

TSSEQN1(M,L(x))
begin
M= J\M"=; M= J;
forall e € M do
if L(e)=0 then M®=M° U {e} else
if L(e) >0 then M*:=M"uU {e} else M:=M" U {e};

M= MY
ifM" %= J A M# O then
forall u e M* do (* me u=(u(1),..., u(@)) *
forall ve M do (* ne v=(v(1),...,v(Q)) *)
z:=0; (* migpaxyHOK KUTbKOCTI HEHYJIbOBHX KOOPAWHAT *)

for j:=1toqdo if (uG) #0 Vv v(j) # 0) then zz=z+1 od
if z<(g-(i+1)) then (e:=-L(v)u + L(u)v; M:=M"U {e});
return(M");
end

3. EkcriepuMeHTAJIbHI pe3yJbTaTH ONTHMI3aliHHUX NepeTBOPEeHb

[ligoasun MiACYMKH BHUIIECKa3aHOMY, HaBEIEMO EKCIICPUMEHTAaJIbHI pPE3yJIbTaTH,
OTPUMaHi Ha KOHKPETHUX MTPHUKJIAaX CUCTEM.
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Tabymmnsg 1
Po3mipHOCTI cucTeM, HOpMH KOe]iIlieHTIB Ta 4acOBI XapaKTePHUCTUKH iX pO3B’s3aHHS
JI0 1 TiCII 3aCTOCYBaHHS ONTHMI3alLiifHUX TepeTBOPEHD

Posmipii Yac 6e3 Yac 3 3aranbHa KiJbKiCTh Kinexi .
O3MIPHICTE ONTHMI3arii ONTHMI3AIli€r0 KaHIUIaTiB VIbKICTD BIIKMHYTHX
CHUCTEMHU (cexcymmi) (cexcyrmi) KaH/IU/IaTiB
32x38 5.45 0.45 56240 45695 (81%)
12x25 229.29 184.44 40699436 6002799 (14%)
12x25.1 237.76 216.54 44543433 5965471 (13%)

3aranoM mepiie nepeTBOPEeHHs, SIKIIO0 BOHO 3aCTOCOBHE, J1a€ B cepeanbomy 15-20%
MIPUCKOPEHHSI 00YHCIIeHb, OpyTe MEepPEeTBOPEHHS Ma€ B cepeaboMy 35-40% 1 Tpere
niepetBopenHs — 20-25%.

BucnoBku. B po6oTi mpexacraBieHO e(eKTUBHICTH ONTHMIi3alliiHUX MEPETBOPEHB
QITOPUTMY TOOYAOBM MiHIMaIbHOI TEHEPYIOYOi MHOXHMHHM DO3B’SI3KIB CHCTEM
TMHIAHUX OTHOPIAHKUX PIBHAHD Y MHOKHHI HATYPaIbHUX YHCEI.
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Modification of algorithm for constructing minimal supported set of solutions of SLE over the set of
natural numbers

Sergii Kryvyi, Oleksii Chugaenko
The work presents optimization transformations of the algorithm for constructing the minimum

supported set of solutions of the system of linear equations in the set of natural numbers, which
improve the time characteristics of this algorithm.
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