ŘŐŚŚĹĽŚŁĂ§ ĂŁĂĎĚŇĹ§ ŊĂŞŁ ŚĹĄĹŘŚŁŐĚ ŐŠĎĚŃĚŊĹĚ ĹŊŚŠĹŠŞŠ ŇĂŠĚŇĂŠĹŁĹ ĺň. Ś. Ń. ŚŐĄŐŃĚĆĂ

Ŋă ŕàăćăå àãłőŕĺáĺ

ŔĂŹĚŊŁŐ Ňĺåăĺń Čěőàčĺěćĺç

ŃĂČŘĂŊĘĚĆŻ ŘĚŃĂŁŚĂŰĹĹ Ć ĎĹŊĂŇĹŮĚŚŁĹŢ ĞĂĎĂŮĂŢ ĆŻĄŐŘĂ ŐŔŠĹŇĂŃĲŊŐČŐ ŚŐŚŠĂĆĂ ŚĹŚŠĚŇŻ ŠĚŢŊĹŮĚŚŁĹŢ ŚŘĚĎŚŠĆ

(01.01.09 { ňăâěňăâĺçěáłăï łĺąěàŋěâĺłă)

Ăćâőàěäěàăâ

ďĺááěàâăæĺĺ ŋă áőĺáłăŋĺě ãçěŋőľ áâěŕěŋĺ łăŋďĺďăâă äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł

Ŋőćőáĺąĺàáł 1998

Řăąőâă ćëŕőńŋěŋă ć Ĺŋáâĺâãâě ňăâěňăâĺłĺ ĺň. Ś.Ń.ŚŐĄŐŃĚĆĂ ŚŐ ŘĂŊ

Ŋăãçŋëľ àãłőćőďĺâěńì { ďőłâőà äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł, ŕàőäěááőà Ć.Ń.Ąěàěáŋěć Őäĺæĺăńìŋëě őŕŕőŋěŋâë: ďőłâőà âěåŋĺçěáłĺå ŋăãł, Ć.Ŋ. Ŕăćńőć łăŋďĺďăâ äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł, Ř.đ. Śĺňăŋçěć Ćěďãéăï őàčăŋĺğăæĺï { Ćëçĺáńĺâěńìŋëľ æěŋâà ŘĂŊ

Ğăéĺâă áőáâőĺâáï "28"őłâïąàï 1998 č. ć 16 çăáőć ŋă ğăáěďăŋĺĺ ďĺááěàâăæĺőŋŋőčő áőćěâă Ď.002.23.03 ć Ĺŋáâĺâãâě ňăâěňăâĺłĺ ŚŐ ŘĂŊ (ŕà. Łőŕâîčă 4, 630090 Ŋőćőáĺąĺàáł).

Ś ďĺááěàâăæĺěľ ňőęŋő őğŋăłőňĺâìáï ć ąĺąńĺőâěłě Ĺŋáâĺâãâă ňăâěňăâĺłĺ ŚŐ ŘĂŊ.

Ăćâőàěäěàăâ àăğőáńăŋ " " 1998 č.

Şçěŋëľ áěłàěâăàì ďĺááěàâăæĺőŋŋőčő áőćěâă ďőłâőà äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł Ă.Ć.Łőáâőçłă

ŐĄŹĂ§ ŢĂŘĂŁŠĚŘĹŚŠĹŁĂ ŘĂĄŐŠŻ

Ăłâãăńìŋőáâì âěňë. Ĺááńěďőćăŋĺï ňăâěňăâĺçěáłĺå ňőďěńěľ őŕâĺňĺğăæĺĺ áőáâăćă áĺáâěň âěåŋĺçěáłĺå áàěďáâć ŕàőćőďïâáï ć Ĺŋáâĺâãâě ňăâěňăâĺłĺ ĺň. Ś.Ń.ŚŐĄŐŃĚĆĂ ŚŐ ŘĂŊ á łőŋæă 60-å čőďőć. Ăłâãăńìŋőáâì íâĺå ĺááńěďőćăŋĺľ őąãáńőćńěŋă ćăęŋëňĺ ŕàăłâĺçěáłĺňĺ ŕàĺńőęěŋĺïňĺ ŕőďőąŋëå ňőďěńěľ. Ś ňăâěňăâĺçěáłőľ âőçłĺ ğàěŋĺï ĺááńěďãěňëě ğăďăçĺ őâŋőáïâáï ł çĺáńã NP{âàãďŋëå^1 ğăďăç ďĺáłàěâŋőľ őŕâĺňĺğăæĺĺ. Ďńï ĺå àěèěŋĺï á ŋăçăńă 70-å čőďőć àăğàăąăâëćăńĺáì âőçŋëě ăńčőàĺâňë âĺŕă ćěâćěľ ĺ čàăŋĺæ, ďěňőŋáâàĺàãîéĺě ŕàĺěňńěňãî àăąőâőáŕőáőąŋőáâì ć ŕàăłâĺçěáłĺå àăáçěâăå. Ŕàĺňěàŋő âőčďă ęě ŕőïćĺńĺáì ŕěàćëě àăąőâë, ŕőáćïéěŋŋëě ćëïćńěŋĺî ŕőńĺŋőňĺăńìŋő àăğàěèĺňëå çăáâŋëå áńãçăěć.

Ŕàĺ àěèěŋĺĺ ŕàăłâĺçěáłĺå ğăďăç őŕâĺňĺğăæĺĺ áőáâăćă áĺáâěň âěåŋĺçěáłĺå áàěďáâć àăğńĺçŋőčő ŋăğŋăçěŋĺï ćőğŋĺłăěâ ŋěőąåőďĺňőáâì ãçĺâëćăâì ďőŕőńŋĺâěńìŋëě âàěąőćăŋĺï ł áőáâăćã áĺáâěňë ĺ ŕàőæěááã ěě àăğćĺâĺï. Őďŋĺňĺ ĺğ âăłĺå ćăęŋëå âàěąőćăŋĺľ ïćńïîâáï őčàăŋĺçěŋĺï ŋă ćőğňőęŋëě őąêěňë ŕàőĺğćőďáâćă ĺğďěńĺľ. Śâăâĺçěáłăï ğăďăçă á ŕőďőąŋëňĺ őčàăŋĺçěŋĺïňĺ àăááňăâàĺćăńăáì ć ňőŋőčàăäĺĺ Ąěàěáŋěćă, Čĺňăďĺ, Ďěňěŋâìěćă,^2 čďě ďńï ěě àěèěŋĺï âăłęě ąëńĺ ĺáŕőńìğőćăŋë ĺďěĺ ňěâőďă ćěâćěľ ĺ čàăŋĺæ á ňőďĺäĺæĺàőćăŋŋëň ăńčőàĺâňőň ćëçĺáńěŋĺï ŋĺęŋěľ čàăŋĺæë. Őďŋăłő ŕàĺňěŋěŋĺě àăŋěě àăğàăąőâăŋŋëå ňěâőďőć ł àěèěŋĺî ďĺŋăňĺçěáłĺå ğăďăç áćïğăŋő áő ğŋăçĺâěńìŋëňĺ âàãďŋőáâïňĺ, çâő ŕőáńãęĺńő ŕàĺçĺŋőľ ŕőáâàőěŋĺï ŕàĺŋæĺŕĺăńìŋő ĺŋëå ăńčőàĺâňőć, őáŋőćăŋŋëå ŋă ĺďěïå ňěâőďă Ńăčàăŋęěćëå àěńăłáăæĺľ.^3 Űěńì àăąőâë. Řăğàăąőâłă ĺ ĺááńěďőćăŋĺě ŕàĺąńĺęěŋŋëå ăńčőàĺâňőć àěèěŋĺï ďĺŋăňĺçěáłĺå ğăďăç ćëąőàă őŕâĺňăńìŋőčő áőáâăćă áĺáâěňë ŕàĺ őčàăŋĺçěŋĺïå ŋă őąêěňë ŕàőĺğćőďáâćă. Ĺğãçěŋĺě ĺ áàăćŋěŋĺě àăğńĺçŋëå ŋĺęŋĺå őæěŋőł æěńěćőľ äãŋłæĺĺ.

Ňěâőďë ĺááńěďőćăŋĺľ. Ć ďĺááěàâăæĺĺ ĺáŕőńìğőćăŋë áőćàěňěŋŋëě ňěâőďë ĺ ďőáâĺęěŋĺï âěőàĺĺ ďćőľáâćěŋŋőáâĺ, âěőàĺĺ ŕőńĺŋőňĺăńìŋőľ áćőďĺňőáâĺ ĺ ŋěłőâőàëě àěğãńìâăâë âěőàĺĺ čàăäőć.

Ŋăãçŋăï ŋőćĺğŋă. Ŕàěďńőęěŋë ŋőćëě ňăâěňăâĺçěáłĺě ňőďěńĺ ćëąőàă őŕâĺňăńìŋőčő áőáâăćă áĺáâěňë âěåŋĺçěáłĺå áàěďáâć, ďőŕãáłăî-

1 Číàĺ Ň., Ďęőŋáőŋ Ď., Ćëçĺáńĺâěńìŋëě ňăèĺŋë ĺ âàãďŋőàěèăěňëě ğăďăçĺ. Ňőáłćă: Ňĺà, 1982.

2 Ąěàěáŋěć Ć.Ń., Čĺňăďĺ İ.Ţ., Ďěňěŋâìěć Ć.Š. İłáâàěňăńìŋëě ğăďăçĺ áâăŋďăàâĺğăæĺĺ. { Ŋőćőáĺąĺàáł: Ŋăãłă, 1978.

3 Fisher M.L. The lagrangian relaxation method for solving integer programming problems. //Management Science. 1981. V 27, 1{18.

éĺě ćőğňőęŋőáâì ĺğňěŋěŋĺï áőáâăćă áĺáâěňë ć ŕàőæěááě ćëŕőńŋěŋĺï àăąőâ ĺ ãçĺâëćăîéĺě őčàăŋĺçěŋĺï ŋă ćőğňőęŋëľ őąêěň ŕàőĺğćőďáâćă ĺğďěńĺľ łăęďőčő őąàăğæă. Ďńï àěèěŋĺï ŕőńãçěŋŋëå ğăďăç ĺáŕőńìğőćăŋ ňěâőď Ńăčàăŋęěćëå àěńăłáăæĺľ. Řăğàăąőâăŋë âőçŋëě ŕőńĺŋőňĺăńìŋëě ăńčőàĺâňë àěèěŋĺï àěńăłáĺàőćăŋŋëå ğăďăç. Ŋă őáŋőćě íâĺå ăńčőàĺâňőć ŕőáâàőěŋë ŕàĺąńĺęěŋŋëě ăńčőàĺâňë á ăŕőáâěàĺőàŋőľ őæěŋłőľ âőçŋőáâĺ ďńï àěèěŋĺï ĺáåőďŋëå őŕâĺňĺğăæĺőŋŋëå ğăďăç.

Ŕàăłâĺçěáłăï æěŋŋőáâì. Řăğàăąőâăŋŋëě ŕàĺąńĺęěŋŋëě ăńčőàĺâňë ĺáŕőńìğőćăńĺáì ďńï àěèěŋĺï ğăďăç ćëąőàă áőáâăćă áĺáâěň àăğńĺçŋőčő ŋăğŋăçěŋĺï ŕàĺ ćëŕőńŋěŋĺĺ àïďă ŕàĺłńăďŋëå ŋăãçŋő-ĺááńě-ďőćăâěńìáłĺå àăąőâ.

Ăŕàőąăæĺï àăąőâë. Őáŋőćŋëě àěğãńìâăâë ďĺááěàâăæĺĺ ďőłńăďëćăńĺáì ŋă III Ćáěáőîğŋőľ èłőńě-áěňĺŋăàě "Ďĺáłàěâŋăï őŕâĺňĺğăæĺï ĺ łőňŕìîâěàë" (Šăèâăčőń, 1987), Ćáěáőîğŋőľ èłőńě-áěňĺŋăàě ŕő łőňąĺŋăâőàŋőľ őŕâĺňĺğăæĺĺ (Ăńãèâă, 1991), X Ąăľłăńìáłőľ èłőńěáěňĺŋăàě "Ňěâőďë őŕâĺňĺğăæĺĺ ĺ ĺå ŕàĺńőęěŋĺï" (Ĺàłãâáł, 1995), ňěęďãŋăàőďŋőľ łőŋäěàěŋæĺï "Ŕàőąńěňë őŕâĺňĺğăæĺĺ ĺ íłőŋőňĺçěáłĺě ŕàĺńőęěŋĺï" (Őňáł, 1997), 16 Ěćàőŕěľáłőľ łőŋäěàěŋæĺĺ ŕő ĺááńěďőćăŋĺî őŕěàăæĺľ (Ąàîááěńì, 1998), ŋă ŋăãçŋëå áěňĺŋăàăå Ĺŋáâĺâãâă ňăâěňăâĺłĺ ŚŐ ŘĂŊ.

Ŕãąńĺłăæĺĺ. Ŕő âěňě ďĺááěàâăæĺĺ ăćâőàőň őŕãąńĺłőćăŋő ŕïâì àăąőâ.

Śâàãłâãàă ĺ őąêěň àăąőâë. Ďĺááěàâăæĺï ĺğńőęěŋă ŋă 79 áâàăŋĺæăå ňăèĺŋőŕĺáŋőčő âěłáâă. Śőáâőĺâ ĺğ ććěďěŋĺï, çěâëàěå čńăć ĺ áŕĺáłă ńĺâěàăâãàë áőďěàęăéěčő 59 ŋăĺňěŋőćăŋĺľ.

ŚŐĎĚŘĘĂŊĹĚ ĎĹŚŚĚŘŠĂŰĹŐŊŊŐĽ ŘĂĄŐŠŻ Ćő ććěďěŋĺĺ ŕàĺćőďĺâáï őŕĺáăŋĺě łńăááă ĺááńěďãěňëå ğăďăç ĺ ĺáŕőńìğőćăŋŋőčő ć àăąőâě ňěâőďă Ńăčàăŋęěćëå àěńăłáăæĺľ, łàăâłő ĺğńăčăîâáï àěğãńìâăâë ŕàőćěďěŋŋëå ĺááńěďőćăŋĺľ. Ňěâőď Ńăčàăŋęěćëå àěńăłáăæĺľ áőáâőĺâ ć áńěďãîéěň. Řăááňăâàĺćăěâáï ğăďăçă æěńőçĺáńěŋŋőčő ńĺŋěľŋőčő ŕàőčàăňňĺàőćăŋĺï P ć áńěďãîéěľ äőàňãńĺàőćłě:

Z_P = min cx, Ax ≥ b, Bx ≥ d, x ≥ 0, čďě x { ćěłâőà æěńőçĺáńěŋŋëå ŕěàěňěŋŋëå, b, c, d { ćěłâőàă ĺ A, B { ňăâàĺæë áőőâćěâáâćãîéěľ àăğňěàŋőáâĺ.

Ńăčàăŋęěćőľ àěńăłáăæĺěľ ğăďăçĺ P ŕő őčàăŋĺçěŋĺïň Ax ≥ b á ňŋőęĺâěńïňĺ λ ≥ 0 ŋăğëćăěâáï ğăďăçă LR(λ): Z_{LR(λ)} = min cx + λ(b − Ax), Bx ≥ d, x ≥ 0, Ğăďăçă, ďćőľáâćěŋŋăï ł ğăďăçě P őâŋőáĺâěńìŋő őčàăŋĺçěŋĺľ Ax ≥ b, ŕő őŕàěďěńěŋĺî, ěáâì ğăďăçă D, ćĺďă

Z_D = max Z_{LR(λ)}, λ ≥ 0. Ňŋőęěáâćő őčàăŋĺçěŋĺľ ğăďăçĺ P àăğąĺâő ŋă ďćă ŕőďňŋőęěáâćă. Ďńï ğăďăç ńĺŋěľŋőčő ŕàőčàăňňĺàőćăŋĺï áŕàăćěďńĺćő àăćěŋáâćő Z_P = Z_D ŕàĺ ńîąőň àăğąĺěŋĺĺ ňŋőęěáâćă őčàăŋĺçěŋĺľ. Ďńï ďĺáłàěâŋőľ ğăďăçĺ Z_P ≥ Z_D ĺ àăğàëć ďćőľáâćěŋŋőáâĺ ňőęěâ áãéěáâćěŋŋő ğăćĺáěâì őâ àăğąĺěŋĺï. Őąőğŋăçĺň çěàěğ P ńĺŋěľŋãî àěńăłáăæĺî ğăďăçĺ P . Ć ďăńìŋěľèěň çěàâőľ áćěàåã (.) ćáěčďă ąãďěň őąőğŋăçăâì ŕěàěåőď ł ńĺŋěľŋőľ àěńăłáăæĺĺ. Řăááňőâàĺň âăłęě ğăďăçã P^⋆: Z_P ⋆ = min cx, Ax ≥ b, x ∈ Co{x ≥ 0, æěńëě, Bx ≥ d.} Šőčďă Z_P ≤ Z_P ⋆ = Z_D ≤ Z_P .^4 Őŕâĺňăńìŋëě ňŋőęĺâěńĺ ńăčàăŋęă őąëçŋő ćëçĺáńïîâáï ňěâőďăňĺ áãąčàăďĺěŋâŋőľ őŕâĺňĺğăæĺĺ.^5 Ć ŕěàćőľ čńăćě àăááňăâàĺćăěâáï ğăďăçă ćëąőàă őŕâĺňăńìŋőčő áőáâăćă áĺáâěňë ŕàĺ ňŋőčőíâăŕŋőň ŕàőæěááě ćëŕőńŋěŋĺï àăąőâ.

Ć àăğďěńě 1.1 ŕàĺćőďĺâáï ŕőáâăŋőćłă ğăďăçĺ. Ŕãáâì I = {1, . . . , I} { áŕĺáőł őąàăğæőć âěåŋĺçěáłĺå áàěďáâć, J = {1, . . . , J} { ňŋőęěáâćő àăąőâ őąńăáâĺ ŕàĺňěŋěŋĺï áĺáâěňë, L = {1, . . . , L} { ňŋőęěáâćő íâăŕőć. Śçĺâăěň, çâő ňŋőęěáâćő àăąőâ őąńăáâĺ ŕàĺňěŋěŋĺï àăğąĺâő ŋă L ŋěŕěàěáěłăîéĺåáï ŕőďňŋőęěáâć J_l, l ∈ L ĺ ďńï łăęďőčő i ∈ I őŕàěďěńěŋë áńěďãîéĺě ŕăàăňěâàë

v^∘_i | çĺáńő ĺğďěńĺľ, ãęě ĺňěîéĺåáï ć áőáâăćě áĺáâěňë;

4 Shapiro J.F. A servey of Lagrangian techniques for discrete optimization. // Annals of discrete mathematics. 1979. Vol.5. P.113{138.

5 Fisher M.L., Nortrup W.D., Shapiro J.F. Using duality to solve discrete optimization problems: Theory and Computational experience. // Mathematical Programming Study. 1975. V 3, 56{94.

c^∘_i | ğăâàăâë ŋă ŊĹŐŁŘ ĺ ŕőďčőâőćłã ŕàőĺğćőďáâćă; c_i | ğăâàăâë ŋă ŕàőĺğćőďáâćő őďŋőčő ĺğďěńĺï; s_{il} | ďőńï ŕőâěàì ŋă l-őň íâăŕě;

V_i | ňăłáĺňăńìŋő ćőğňőęŋëľ őąêěň ŕàőĺğćőďáâćă ĺğďěńĺľ; p_{ij} | çĺáńő ĺğďěńĺľ, âàěąãîéĺåáï ďńï ćëŕőńŋěŋĺï j-ľ àăąőâë; c_{ij} | áâőĺňőáâì ćëŕőńŋěŋĺï j-ľ àăąőâë. Ŕěàěňěŋŋëě (z_i), (v_i), (x_{ij} ) ĺňěîâ áńěďãîéĺľ áňëáń: z_i =

1, ěáńĺ i-ľ őąàăğěæ ćłńîçěŋ ć áőáâăć áĺáâěňë, 0 ć ŕàőâĺćŋőň áńãçăě;

v_i ≥ 0 | őąêěň ŕàőĺğćőďáâćă i-čő ĺğďěńĺï;

x_{ij} ≥ 0 | ďőńï j-ľ àăąőâë, ćëŕőńŋïěňăï ĺğďěńĺïňĺ i-čő őąàăğæă. Ĺáŕőńìğãï ććěďěŋŋëě őąőğŋăçěŋĺï ğăďăçă ćëąőàă őŕâĺňăńìŋőčő áőáâăćă áĺáâěňë ňőęěâ ąëâì ğăŕĺáăŋă ć ćĺďě ğăďăçĺ P çăáâĺçŋő-æěńő-çĺáńěŋŋőčő ŕàőčàăňňĺàőćăŋĺï:

Z_P = min^∑_{i∈I}(c^∘_i z_i + c_i v_i +^∑_{j∈J} c_{ij} x_{ij} ) (1)

ŕàĺ őčàăŋĺçěŋĺïå: ∑ i∈I x_{ij} = 1, j ∈ J; (2) ∑ i∈I z_i ≤ K, (3) ∑ j∈J_l p_{ij} x_{ij} ≤ v^∘_i + v_i −^{l−1∑}_{l0=1} s_{il}0^∑_{j∈J} l^0 p_{ij} x_{ij} , i ∈ I, ól ∈ L; (4) 0 ≤ v_i ≤ V_i, i ∈ I; (5) 0 ≤ x_{ij} ≤ z_i, i ∈ I, ój ∈ J; (6) z_i ∈ {0, 1}, i ∈ J. (7) Űěńěćăï äãŋłæĺï ćëàăęăěâ áãňňăàŋëě ğăâàăâë ŋă áőğďăŋĺě ĺ äãŋłæĺőŋĺàőćăŋĺě áĺáâěňë. Řăćěŋáâćă (2) čăàăŋâĺàãîâ ćëŕőńŋěŋĺě ćáěå àăąőâ őąńăáâĺ ŕàĺňěŋěŋĺï. Őčàăŋĺçěŋĺě (3) ãáâăŋăćńĺćăěâ ŕőâőńőł ŋă çĺáńő âĺŕőć ĺáŕőńìğãěňëå âěåŋĺçěáłĺå áàěďáâć (ŋě ąőńěě K âĺŕőć, K| æěńőě çĺáńő). Ć ńěćőľ çăáâĺ ŋěàăćěŋáâćă (4) áâőĺâ ćëàăęěŋĺě ďńï őąêěňă áàěďáâć i-čő őąàăğæă, âàěąãîéěčőáï ŋă l-ň íâăŕě, ă ć ŕàăćőľ çăáâĺ - ćëàăęěŋĺě ďńï ĺňěîéěčőáï ć ŋăńĺçĺĺ őąêěňă á ãçěâőň ŕőâěàì áàěďáâć ŋă ŕàěďèěáâćãîéĺå íâăŕăå. Őčàăŋĺçěŋĺě (5) ãáâăŋăćńĺćăěâ ćěàåŋîî čàăŋĺæã ŋă ćőğňőęŋëě őąêěňë ŕàőĺğćőďáâćă ĺğďěńĺľ, ă ŋěàăćěŋáâćő (6) ğăŕàěéăěâ ĺáŕőńìğőćăŋĺě âěåŋĺçěáłĺå áàěďáâć, ŋě ćłńîçěŋŋëå ć áőáâăć áĺáâěňë.

Ćő àăğďěńě 1.2 ĺğãçăîâáï àăğńĺçŋëě ŋĺęŋĺě őæěŋłĺ ďńï æěńěćőľ äãŋłæĺĺ ğăďăçĺ (1){(7). Šàăďĺæĺőŋŋő ďńï ŕőńãçěŋĺï ŋĺęŋĺå őæěŋőł ć ğăďăçăå çăáâĺçŋő-æěńőçĺáńěŋŋőčő ŕàőčàăňňĺàőćăŋĺï ĺáŕőńìğãěâáï ńĺŋěľŋăï àěńăłáăæĺï. Ŕàĺćőďĺâáï íłćĺćăńěŋâŋăï äőàňãńĺàőćłă ğăďăçĺ P , őąőğŋăçěŋŋăï P_X , łőâőàăï ŕőğćőńïěâ áãéěáâćěŋŋő ãńãçèĺâì őæěŋłã ńĺŋěľŋőčő ŕàőčàăňňĺàőćăŋĺï. Ďőłăğăŋő, çâő ďńï ńîąőčő ŋăâãàăńìŋőčő N áãéěáâćãěâ áěňěľáâćő ĺáåőďŋëå ďăŋŋëå, ŋă łőâőàőň őďŋőćàěňěŋŋő Z_{PX} > Z_P · N ĺ Z_P > Z_{PX} · N.

Řăááňăâàĺćăîâáï ďćě Ńăčàăŋęěćëå àěńăłáăæĺĺ ğăďăçĺ P . Ć ŕěàćőľ ĺğ ŋĺå ć æěńěćãî äãŋłæĺî á łőíääĺæĺěŋâăňĺ λ_j, j ∈ J, ğăŋőáïâáï őčàăŋĺçěŋĺï (2). Ŕőńãçěŋŋăï ğăďăçă őąőğŋăçăěâáï L(λ), ă áőőâćěâáâćãîéăï ěľ ďćőľáâćěŋŋăï őæěŋłă { Z_D. Ćő ćâőàőň áńãçăě àěńăłáĺàãîâáï őčàăŋĺçěŋĺï (4), (5). Řěńăłáĺàőćăŋŋăï ğăďăçă őąőğŋăçăěâáï LR, ă áőőâćěâáâćãîéăï ěľ ďćőľáâćěŋŋăï őæěŋłă { Z_C . Ŕőłăğăŋő, çâő Z_{PX} = Z_D ≤ Z_C ≤ Z_P .

Ğăďăçă LR ŕőáńě őçěćĺďŋëå ŕàěőąàăğőćăŋĺľ áćőďĺâáï ł łńăááĺçěáłőľ NP{âàãďŋőľ ğăďăçě àăğňěéěŋĺï ŕàőĺğćőďáâćă, ďńï àěèěŋĺï łőâőàőľ ĺáŕőńìğãîâáï ćëçĺáńĺâěńìŋëě áåěňë âĺŕă ćěâćěľ ĺ čàăŋĺæ .

Ś âőçłĺ ğàěŋĺï âěőàĺĺ NP{ŕőńŋőâë ğăďăçĺ LR ĺ P őďĺŋăłőćő âàãďŋë, ŋő ŕàăłâĺçěáłĺ ğăďăçã LR àěèăâì ŕàőéě ĺ ć ŕěàćãî őçěàěďì ŕőâőňã, çâő ŕàĺ äĺłáĺàőćăŋŋëå ąãńěćëå ŕěàěňěŋŋëå z ğŋăçěŋĺï ŋěŕàěàëćŋëå ŕěàěňěŋŋëå ć ğăďăçě LR őŕàěďěńïîâáï ğă ńĺŋěľŋőě ćàěňï, ă ć ğăďăçě P ďńï íâőčő ŕàĺåőďĺâáï àěèăâì ğăďăçã ńĺŋěľŋőčő ŕàőčàăňňĺàőćăŋĺï. Łàőňě âőčő, ďńï ğăďăçĺ LR ć ňőŋőčàăäĺĺ Ąěàěáŋěćă, Čĺňăďĺ, Ďěňěŋâìěćăŕàĺćőďĺâáï ăńčőàĺâň ćěâćěľ ĺ čàăŋĺæ, åőàőèő àăąőâăîéĺľ ŋă ğăďăçăå áàěďŋěľ àăğňěàŋőáâĺ.

Ğăďăçă L(λ) àăáŕăďăěâáï ŋă I ŕőďğăďăç ćĺďă α_i = max {^∑_{j∈J}(λ_j − c_{ij} ) x_{ij} − c_i v_i − c^∘_i };

ŕàĺ őčàăŋĺçěŋĺïå (4),(5) ĺ 0 < x_{ij} < 1, j ∈ J, i ∈ I, łăęďăï ĺğ łőâőàëå àěèăěâáï íääěłâĺćŋő. Ćěńĺçĺŋë α_i ňőęŋő àăááňăâàĺćăâì łăł ćëĺčàëè őâ ćłńîçěŋĺï i-čő ĺğďěńĺï ć áőáâăć áĺáâěňë. Ć őŕâĺňăńìŋőě àěèěŋĺě ğăďăçĺ L(λ) ćåőďĺâ K ĺğďěńĺľ á ňăłáĺňăńìŋëňĺ ğŋăçěŋĺïňĺ α_i. Ć àăğďěńě 1.3 ďńï ğăďăçĺ L(λ) ŕàĺćőďĺâáï âőçŋëľ ŕőńĺŋőňĺăńìŋëľ ăńčőàĺâň àěèěŋĺï á őæěŋłőľ âàãďőěňłőáâĺ O(I log I + IJ(L + log J)).

Ć àăğďěńě 1.4 ŕàĺćőďĺâáï ăńčőàĺâň ŕőáâàőěŋĺï ďőŕãáâĺňőčő àěèěŋĺï ğăďăçĺ P . Ŕãáâì (z^∗)(v^∗)(x^∗) | őŕâĺňăńìŋőě àěèěŋĺě ğăďăçĺ L(λ) ĺ ´_j(λ) =^∑_{i∈I} x^∗_{ij} − 1, j ∈ J; Ěáńĺ ´_j (λ) = 0, â.ě. àăćěŋáâćă (2)

ćěàŋë ďńï (x^∗), âő (z^∗)(v^∗)(x^∗) | őŕâĺňăńìŋőě àěèěŋĺě ĺáåőďŋőľ ğăďăçĺ ĺ Z_L(λ) áőćŕăďăěâ á Z_P . Ćëŕőńŋěŋĺě ãáńőćĺľ (2) őğŋăçăěâ, çâő ć ğăďăçě P őâáãâáâćãěâ àăğàëć ďćőľáâćěŋŋőáâĺ. Ůăéě őłăğëćăěâáï, çâő Z_L(λ^∗) = Z_D < Z_P , ŋő ćěńĺçĺŋă δ =^∑_{j∈J} | ´_j(λ) | ďőáâăâőçŋő ňăńă

ĺ àěèěŋĺě (z^∗)(v^∗)(x^∗) ãďăěâáï ďőáâàőĺâì ďő ďőŕãáâĺňőčő àěèěŋĺï ĺáåőďŋőľ ğăďăçĺ á ŕőňőéìî ŕàőæěďãà łőőàďĺŋăâŋőčő áŕãáłă. Ăńčőàĺâň H_D ŕàĺňěŋïěâ íâã ŕàőæěďãàã ć åőďě áãąčàăďĺěŋâŋőľ őŕâĺňĺğăæĺĺ ĺ ćëąĺàăěâ ŋăĺńãçèěě ĺğ ŕőńãçěŋŋëå àěèěŋĺľ. Ăńčőàĺâň H_D àăááňăâàĺćăěâ àăğńĺçŋëě ŋăąőàë (z^∗), çâő, àăğãňěěâáï, ŋě čăàăŋâĺàãěâ ŕőńãçěŋĺï őŕâĺňăńìŋőčő ŋăąőàă ğăďăçĺ P . Ąőńěě őáâőàőęŋőľ áâàăâěčĺěľ, çěň ć ăńčőàĺâňě H_D , ïćńïěâáï áåěňă ŕőłőňŕőŋěŋâŋőčő áőáâăćńěŋĺï ŋăąőàă (z^∗), ŋă łăęďőň èăčě łőâőàőľ őďŋă ĺğ ŕěàěňěŋŋëå z^∗_i ŕőńăčăěâáï àăćŋőľ 1. Ŋĺęě ŕàĺćőďĺâáï çěâëàě ŕàăćĺńă ćëąőàă âăłőľ ŕěàěňěŋŋőľ:

1. Ŕőńőęĺâì z_i = 1, ěáńĺ α_i(λ^∗) = max_{k∈I} α_k(λ^∗).

2. Őŕàěďěńĺâì àăąőâã r, ďńï łőâőàőľ^∑_{i∈I} x^∗_{ir} = max_{j∈J}^∑_{i∈I} x^∗_{ij} ĺ ŕőńőęĺâì z_i = 1, ěáńĺ^∑_{j∈J} x^∗_{ij} = max{^∑_{j∈J} x^∗_{kj} | k ∈ I, x^∗_{kr} > 0}. 3. Ŕőńőęĺâì z_i = 1, ěáńĺ^∑_{j∈J} x^∗_{ij} = max_{k∈I}^∑_{j∈J} x^∗_{kj}

4. Ŕőńőęĺâì z_i = 1, ěáńĺ ŋőňěà i ŋăĺąőńěě çăáâő ćåőďĺń ć áőáâăć őŕâĺňăńìŋőčő ŋăąőàă (x) ğăďăçĺ L(λ) ć åőďě áãąčàăďĺěŋâŋőľ őŕâĺňĺğăæĺĺ.

Őąőğŋăçĺň çěàěğ H_C ăŋăńőč ăńčőàĺâňă H_D, őáŋőćăŋŋëľ ŋă àěńăłáăæĺĺ LR. Ŕőŋïâŋő, çâő ăńčőàĺâň H_C ãęě ŋě ąãďěâ ĺňěâì ŕőńĺŋőňĺăńìŋãî âàãďőěňłőáâì, ŋő â.ł. Z_C ≥ Z_D, âő ŕàőĺčàëćăï ćő ćàěňěŋĺ, őŋ ňőęěâ ćëĺčàëćăâì ć âőçŋőáâĺ.

Ć àăğďěńě 1.5 ŕàĺćőďïâáï àěğãńìâăâë çĺáńěŋŋőčő íłáŕěàĺňěŋâă. Ŋăĺńãçèĺě àěğãńìâăâë ŕő âőçŋőáâĺ ŕàĺŋăďńěęăâ ăńčőàĺâňã H_C . Ăńčőàĺâň H_D ňőęěâ áĺńìŋő őèĺąăâìáï. Ńîąőľ ĺğ ăńčőàĺâňőć ŕőłőňŕőŋěŋâŋőčő áőáâăćńěŋĺï ŋăąőàă (z^∗) ãńãçèăěâ ěčő âőçŋőáâì, ŕàĺçěň ŋĺ őďĺŋ ĺğ łàĺâěàĺěć ćëąőàă ŋě ïćńïěâáï ďőňĺŋĺàãîéĺň. Řăğàëć ďćőľáâćěŋŋőáâĺ ć áàěďŋěň áőáâăćńïěâ őłőńő 3%.

Ć ćâőàőľ čńăćě àăááňăâàĺćăěâáï ďćãåãàőćŋěćăï ňŋőčőíâăŕŋăï ğăďăçă.

Őáőąěŋŋőáâìî ŕàěďńăčăěňőľ ŕőáâăŋőćłĺ ŕő áàăćŋěŋĺî á ğăďăçěľ, àăááňőâàěŋŋőľ ć ŕěàćőľ čńăćě, ïćńïěâáï âő, çâő âěåŋĺçěáłĺě áàěďáâćă, őąàăğãîéĺě áĺáâěňã, áőáâőïâ ĺğ ŋěłőâőàëå ãŋĺäĺæĺàőćăŋŋëå áőáâăćŋëå çăáâěľ (ãğńőć). Őąőğŋăçĺň çěàěğ K = {1, . . . , K} | ňŋőęěáâćő àăğńĺçŋëå ćĺďőć ãğńőć, ĺáŕőńìğãěňëå ďńï łőňŕńěłâăæĺĺ áàěďáâć àăááňăâàĺćăěňëå őąàăğæőć. Ďńï i ∈ I őąőğŋăçĺň çěàěğ K_i ŕěàěçěŋì ćĺďőć ãğńőć, ćåőďïéĺå ć áőáâăć i-čő őąàăğæă. Ŕőńőęĺň d^∘_k | áâőĺňőáâì àăğàăąőâłĺ ãğńă k-čő ćĺďă. Ĺ ććěďěň ŋőćëě ŕěàěňěŋŋëě

y_k =

1, ěáńĺ ãğńë k-čő ćĺďă ćłńîçěŋë ć áőáâăć áĺáâěňë , 0 ć ŕàőâĺćŋőň áńãçăě.

Ĺáŕőńìğãï ććěďěŋŋëě őąőğŋăçěŋĺï ĺááńěďãěňăï ğăďăçă ňőęěâ ąëâì ğăŕĺáăŋă ć ćĺďě ğăďăçĺ P çăáâĺçŋő-æěńőçĺáńěŋŋőčő ŕàőčàăňňĺàőćăŋĺï:

Z_P = min{^∑_{i∈I}(c^∘_i z_i + c_i v_i +^∑_{j∈J} c_{ij} x_{ij} ) +^∑_{k∈K} d^∘_k y_k} (8)

ŕàĺ őčàăŋĺçěŋĺïå: ∑ i∈I x_{kj} = 1, j ∈ J; (9) ∑ j∈J_l p_{ij} x_{ij} ≤ v^∘_i z_i + v_i −^{l−1∑}_{l0=1} s_{il}0^∑_{j∈J} l^0 p_{ij} x_{ij} , i ∈ I, l ∈ L; (10) 0 ≤ v_i ≤ V_iz_i, i ∈ I; (11) 0 ≤ x_{ij} ≤ z_i, i ∈ I, j ∈ J; (12) y_k ≥ z_i, i ∈ I_k, k ∈ K; (13) y_k, z_i ∈ {0, 1}, i ∈ I, k ∈ K. (14) Ŋőćëňĺ ŕő áàăćŋěŋĺî á ŕàěďëďãéěľ ŕőáâăŋőćłě ïćńïîâáï ŋěàăćěŋáâćă (13), łőâőàëě âàěąãîâ ćŋěáěŋĺï ğăâàăâ ŋă àăğàăąőâłã ŋőćëå ãğńőć ŕàĺ ćłńîçěŋĺĺ ć áőáâăć áĺáâěňë áőďěàęăéĺå ĺå őąàăğæőć âěåŋĺçěáłĺå áàěďáâć. İâő őčàăŋĺçěŋĺě ňőęŋő ğăňěŋĺâì ŋěàăćěŋáâćăňĺ y_k ≥^∑_{i∈ik} x_{ij} , k ∈ K, j ∈ J. (15)

Ńěčłő ŕàőćěàĺâì, çâő őąńăáâì ďőŕãáâĺňëå ğŋăçěŋĺľ ŕàĺ íâőň ŋě ĺğňěŋïěâáï.

Řăááňăâàĺćăîâáï ďćě Ńăčàăŋęěćëě àěńăłáăæĺĺ LW ĺ LS. Ć ŕěàćőľ ć æěńěćãî äãŋłæĺî ğăŋőáïâáï őčàăŋĺçěŋĺï (9), ă ćő ćâőàőľ | őčàăŋĺçěŋĺï (9) ĺ (15). Śőőâćěâáâćãîéĺě ĺň ďćőľáâćěŋŋëě ğăďăçĺ őąőğŋăçěŋë DLW ĺ DLS. Ğăďăçă LS á âőçŋőáâìî ďő łőíääĺæĺěŋâőć áőćŕăďăěâ á ğăďăçěľ L ĺğ ŕěàćőľ čńăćë ĺ àěèăěâáï ăŋăńőčĺçŋő. Ğăďăçă LW áćőďĺâáï ł ğăďăçě ő ňĺŋĺňĺğăæĺĺ ŕőńĺŋőňă őâ ąãńěćëå ŕěàěňěŋŋëå á ŋěŕőńőęĺâěńìŋëňĺ łőíääĺæĺěŋâăňĺ ŕàĺ ŋěńĺŋěľŋëå çńěŋăå. Ăčěěć ŕőłăğăń, çâő àěèěŋĺě íâőľ ğăďăçĺ ňőęěâ ąëâì ŕőńãçěŋő ŕãâěň áćěďěŋĺï ěě ł ğăďăçě ő ňĺŋĺňăńìŋőň àăğàěğě ć ďćãďőńìŋőľ áěâĺ.^6 Ŕőáâàőěŋ âőçŋëľ ŕőńĺŋőňĺăńìŋëľ ăńčőàĺâň àěèěŋĺï ğăďăçĺ LW á őæěŋłőľ âàãďőěňłőáâĺ O(I^2K + JI(L + logJ)).

Ŕőłăğăŋő, çâő ŋĺęŋĺě őæěŋłĺ DLW ĺ DLS ŋěáàăćŋĺňë ňěęďã áőąőľ. Ŕàĺćőďïâáï àěğãńìâăâë çĺáńěŋŋőčő íłáŕěàĺňěŋâă, ŕőďâćěàęďăîéĺě, çâő çâő őæěŋłă DLW ĺňěěâ ŋěłőâőàëě ŕàěĺňãéěáâćă ŕàĺ ęěáâłĺå őčàăŋĺçěŋĺïå (10), (11) ĺ åãęě őæěŋłĺ DLS ć őáâăńìŋëå áńãçăïå.

Ć âàěâìěľ čńăćě àăááňăâàĺćăěâáï ďĺŋăňĺçěáłăï ğăďăçă. İâă ňőďěńì ãçĺâëćăěâ ćőğňőęŋőáâì ĺğňěŋěŋĺï łăçěáâćěŋŋőčő ĺ łőńĺçěáâćěŋŋőčő áőáâăćă áĺáâěňë ŕőď ćńĺïŋĺěň ĺğňěŋěŋĺï ãáńőćĺľ ěě äãŋłæĺőŋĺàőćăŋĺï.

Ć àăğďěńě 3.1 ŕàĺćőďĺâáï ŕőáâăŋőćłă ğăďăçĺ. Ŕãáâì I = {1, . . . , I} { áŕĺáőł őąàăğæőć âěåŋĺçěáłĺå áàěďáâć, J = {1, . . . , J} { ňŋőęěáâćő àăąőâ őąńăáâĺ ŕàĺňěŋěŋĺï áĺáâěňë, ňŋőęěáâćő T = {1, . . . , T } ğăďăěâ ŕńăŋőćëľ ŕàőňěęãâőł. Śçĺâăěň, çâő ňŋőęěáâćő àăąőâ őąńăáâĺ ŕàĺňěŋěŋĺï àăğąĺâő ŋă T ŋěŕěàěáěłăîéĺåáï ŕőďňŋőęěáâć J_t, t ∈ T . Ďńï j ∈ J çěàěğ t(j) őąőğŋăçěŋ ŋőňěà, t ∈ T âăłőľ, çâő j ∈ J_t.

Ďńï łăęďőčő i ∈ I őŕàěďěńěŋë c^∘_{it} | ğăâàăâë ŋă àăğàăąőâłã áàěďáâć i-čő őąàăğæă, ěáńĺ àăğàăąőâłă ğăćěàèăěâáï ć t-ň čőďã;

g_{it} | áâőĺňőáâì ŕàőĺğćőďáâćă őďŋőčő áàěďáâćă i-čő őąàăğæă ć t-ň čőďã; c_{ij} | ğăâàăâë ŋă ćëŕőńŋěŋĺě áàěďáâćăňĺ i-čő őąàăğæă j-őľ àăąőâë; p_{ij} | łőńĺçěáâćő áàěďáâć i-čő őąàăğæă őďŋőćàěňěŋŋő ŋěőąåőďĺňëå ďńï ćëŕőńŋěŋĺï j-őľ àăąőâë;

ρ_i | ďńĺâěńìŋőáâì íłáŕńãăâăæĺĺ őďŋőčő ĺğďěńĺï;

6 Ăčěěć Ă.Ă. Ő ňĺŋĺňĺğăæĺĺ ŋěłőâőàëå ŕőńĺŋőňőć őâ ąãńěćëå ŕěàěňěŋŋëå. // Űěńőçĺáńěŋŋëě íłáâàěňăńìŋëě ğăďăçĺ (Şŕàăćńïěňëě áĺáâěňë). Ŋőćőáĺąĺàáł, 1981. Ćëŕ. 21, 3{5.

v^∘_{it} | łőńĺçěáâćő áàěďáâć i-čő őąàăğæă ĺğ ŋăçăńìŋőčő áőáâăćă áĺáâěňë, ŕàĺčőďŋőě ďńï íłáŕńãăâăæĺĺ ć t-ň čőďã;

V_{it} | őčàăŋĺçěŋĺï áćěàåã ŋă ćőğňőęŋëľ őąêěň ŕàőĺğćőďáâćă áàěďáâć i-čő őąàăğæă ć t-ň čőďã.

Őŕàěďěńěŋë áńěďãîéĺě ŕěàěňěŋŋëě:

z_{it} ∈ {0, 1}, i ∈ I, t ∈ T . Ŕěàěňěŋŋăï z_{it} ŕàĺŋĺňăěâ ğŋăçěŋĺě 1, ěáńĺ ć t-ň čőďã ğăłőŋçěŋă àăğàăąőâłă áàěďáâćă i-čő őąàăğæă, ĺ z_{it} = 0 ć ŕàőâĺćŋőň áńãçăě.

v_{it} ≥ 0, i ∈ I, t ∈ T . Ćěńĺçĺŋă v_{it} àăćŋïěâáï łőńĺçěáâćã áàěďáâć i-čő őąàăğæă, ŕàőĺğćőďĺňëå ďńï ŕőŕőńŋěŋĺï áőáâăćă áĺáâěňë ć t-ň čőďã; x_{ij} ≥ 0, i ∈ I, j ∈ J. Ćěńĺçĺŋă x_{ij} àăćŋïěâáï ďőńě j-ľ àăąőâë, ćëŕőńŋïěňőľ áàěďáâćăňĺ i-čő őąàăğæă.

Ś ĺáŕőńìğőćăŋĺěň ććěďěŋŋëå őąőğŋăçěŋĺľ ďĺŋăňĺçěáłăï ğăďăçă ćëąőàă őŕâĺňăńìŋőčő áőáâăćă áĺáâěňë ğăŕĺáëćăěâáï áńěďãîéĺň őąàăğőň: Z_P = min^∑_{t∈T}^∑_{i∈I}{c^∘_{it} z_{it} + g_{it} v_{it} +^∑_{j∈J} t c_{ij} x_{ij} }; (16)

ŕàĺ áńěďãîéĺå őčàăŋĺçěŋĺïå: ∑ i∈I x_{ij} = 1, j ∈ J; (17) ∑ j∈J_t p_{ij} x_{ij} ≤ v^∘_{it} +^{t∑}_{τ =t−ρi+1} v_{iτ} , i ∈ I, t ∈ T ; (18) 0 ≤ v_{it} ≤ V_{it} max_{τ ≤t} z_{iτ} , i ∈ I, t ∈ T ; (19) 0 ≤ x_{ij} ≤ max_{τ ≤t(j)} z_{iτ} , i ∈ I, j ∈ J; (20) z_{it} ∈ {0, 1}, i ∈ I, t ∈ T . (21) Ć àăğďěńě 3.2 àăááňăâàĺćăěâáï Ńăčàăŋęěćă àěńăłáăæĺï ğăďăçĺ P ŕő őčàăŋĺçěŋĺïň (17). Ŕőłăğăŋő, çâő àěńăłáĺàőćăŋŋăï ğăďăçă LR(λ) ŕőńĺŋőňĺăńìŋő àăğàěèĺňă. Ŕàĺ äĺłáĺàőćăŋŋëå ğŋăçěŋĺïå λ_j , j ∈ J ğăďăçă LR(λ) àăáŕăďăěâáï ŋă I ŋěğăćĺáĺňëě ŕőďğăďăçĺ S_i ćĺďă: Z_i =^∑_{t∈T} {c^∘_{it} z_{it} + g_{it} v_{it} +^∑_{j∈J} t (c_{ij} − λ_j) x_{ij} } ŕàĺ áőőâćěâáâćãîéĺå ãáńőćĺïå (18) { (21). Ć őŕâĺňăńìŋőň àěèěŋĺĺ ğăďăçĺ S_i ŋě ąőńěě őďŋőľ ŕěàěňěŋŋőľ z_{it} àăćŋő 1, ŕőíâőňã ğŋăçěŋĺě Z_i ňőęěâ ąëâì ŋăľďěŋő áńěďãîéĺň őąàăğőň

Z_i = min(0, min_{θ∈T} (Z_{iθ} + c^∘_{iθ} )), čďě Z_{iθ} àěèěŋĺě ğăďăçĺ ńĺŋěľŋőčő ŕàőčàăňňĺàőćăŋĺï

Z_{iθ} = min^{T∑}_{t=θ}{g_{it} v_{it} +^∑_{j∈J} t (c_{ij} − λ_j ) x_{ij} } ŕàĺ őčàăŋĺçěŋĺïå ∑ j∈J_t p_{ij} x_{ij} ≤ v^∘_{it} +^{t∑}_{τ =t−ρ+1} v_{iτ} , t = θ, . . . , T ; 0 ≤ v_{it} ≤ V_{it}, t = θ, . . . , T ; 0 ≤ x_{ij} ≤ 1, j ∈ J_t, ót = θ, . . . , T. Ćěńĺçĺŋã Z_i ňőęŋő àăááňăâàĺćăâì łăł ćëĺčàëè őâ ćłńîçěŋĺï i-čő őąàăğæă ć áőáâăć áĺáâěňë. Ŕőáâàőěŋë áâàőčő-ŕőńĺŋőňĺăńìŋëě ăńčőàĺâňë àěèěŋĺï ğăďăçĺ LR(λ) ŕàĺ ρ_i = 1, i ∈ I, ĺ ρ_i ≥ T, i ∈ I. Şáâăŋőćńěŋő, çâő ŕàĺ ρ_i = 1, i ∈ I, ďćőľáâćěŋŋăï ŋĺęŋïï őæěŋłă áőćŕăďăěâ á őæěŋłőľ ńĺŋěľŋőľ àěńăłáăæĺĺ.

Ćő àăğďěńě 3.3 ŕàĺćőďĺâáï ŕàĺąńĺęěŋŋëľ ăńčőàĺâň àěèěŋĺï ğăďăçĺ P ăŋăńőčĺçŋëľ àăááňőâàěŋŋőňã ć ŕěàćőľ čńăćě ďńï ňŋőčőíâăŕŋőľ ğăďăçĺ.

Ć àăğďěńăå 3.4 ĺ 3.5 àăááňăâàĺćăîâáï őąőąéěŋĺï ĺáåőďŋőľ ğăďăçĺ ŋă áńãçăľ ŋěńĺŋěľŋőľ ğăćĺáĺňőáâĺ áâőĺňőáâĺ ĺğďěńĺľ őâ őąêěňőć ŕàőĺğćőďáâćă ĺ ďőŕőńŋĺâěńìŋëå őčàăŋĺçěŋĺľ ŋă ŋőňěŋłńăâãàã âěåŋĺçěáłĺå áàěďáâć. Ŕàĺćőďïâáï ňőďĺäĺæĺàőćăŋŋëě ăńčőàĺâňë àěèěŋĺï àěńăłáĺàőćăŋŋëå ğăďăç.

Ć àăğďěńě 3.6 ŕàĺćőďïâáï àěğãńìâăâë âěáâőćëå àăáçěâőć. Ć çěâćěàâőľ čńăćě ĺğãçăěâáï ěéě őďŋő őąőąéěŋĺě ďĺŋăňĺçěáłőľ ğăďăçĺ ŋă áńãçăľ łőčďă âěåŋĺçěáłĺě áàěďáâćă, őąàăğãîéĺě áĺáâěňã, áőáâőïâ ĺğ ŋěłőâőàëå ãŋĺäĺæĺàőćăŋŋëå áőáâăćŋëå çăáâěľ. Łăł ĺ ćő ćâőàőľ čńăćě íâő ãçĺâëćăěâáï ďőąăćńěŋĺěň ł æěńěćőľ äãŋłæĺĺ áńăčăěňőčő^∑_{k∈K} d^∘_{kt} y_{kt} ĺ ŕőïćńěŋĺěň ďőŕőńŋĺâěńìŋëå őčàăŋĺçěŋĺľ max_{τ ≤t(j)} y_{kτ} ≥^∑_{i∈Ik} x_{ij} , k ∈ K, ój ∈ J (22) ĺńĺ max_{τ ≤t} y_{kτ} ≥ z_{it}, k ∈ K_i, ói ∈ I, ót ∈ T . (23) Řăááňăâàĺćăîâáï âàĺ Ńăčàăŋęěćëå àěńăłáăæĺĺ LW , LS, LBS. Ŕěàćăï ŕàőĺğćőďĺâáï ŕő őčàăŋĺçěŋĺïň (17), ćâőàăï ĺ âàěâìï | ŕő őčàăŋĺçěŋĺïň (17) ĺ (22). Šàěâìï őâńĺçăěâáï őâ ćâőàőľ âěň, çâő ł ňŋőęěáâćã őčàăŋĺçěŋĺľ ďőąăćńěŋë ĺğąëâőçŋëě őčàăŋĺçěŋĺï (23). Ğăďăçă LS á âőçŋőáâìî ďő łőíääĺæĺěŋâőć áőćŕăďăěâ á ğăďăçěľ LR(λ) ĺ àěèăěâáï ăŋăńőčĺçŋő. Ŕőłăğăŋő, çâő ğăďăçĺ LW ĺ LBS áćőďïâáï ł ğăďăçě ő ňĺŋĺňăńìŋőň àăğàěğě ć áěâĺ.

Őáŋőćŋëě àěğãńìâăâë ďĺááěàâăæĺĺ őŕãąńĺłőćăŋë ć àăąőâăå:

1. Ŕăéěŋłő Ň.Č. Ăńčőàĺâň ćëçĺáńěŋĺï ŋĺęŋěľ čàăŋĺæë ďńï ďĺŋăňĺçěáłőľ ğăďăçĺ őŕâĺňăńìŋőčő ćëąőàă áőáâăćă áĺáâěň âěåŋĺçěáłĺå áàěďáâć á őčàăŋĺçěŋĺïňĺ ŋă őąêěňë ŕàőĺğćőďáâćă. //Ňőďěńĺ ďĺáłàěâŋőľ őŕâĺňĺğăæĺĺ (Şŕàăćńïěňëě áĺáâěňë). Ŋőćőáĺąĺàáł, 1989. Ćëŕ. 29, 57{71.

2. Łőçěâőć đ.Ă., Ŕăéěŋłő Ň.Č. Ńăčàăŋęěćë àěńăłáăæĺĺ ć ğăďăçě ćëąőàă őŕâĺňăńìŋőčő áőáâăćă áĺáâěňë âěåŋĺçěáłĺå áàěďáâć. // Őŕâĺňĺğăæĺï ďĺáłàěâŋëå áâàãłâãà (Şŕàăćńïěňëě áĺáâěňë). Ŋőćőáĺąĺàáł, 1993. Ćëŕ. 31., 26{39.

3. Łőçěâőć đ.Ă., Ŕăéěŋłő Ň.Č. Ďĺŋăňĺçěáłĺě ğăďăçĺ ćëąőàă őŕâĺňăńìŋőčő áőáâăćă áĺáâěňë âěåŋĺçěáłĺå áàěďáâć. //Ďĺáłàěâŋëľ ăŋăńĺğ ĺ ĺááńěďőćăŋĺě őŕěàăæĺľ. 1995. Š 2, N 1, 36{49.

4. Łőçěâőć đ.Ă., Ŕăéěŋłő Ň.Č. Ŋĺęŋĺě őæěŋłĺ ć ğăďăçě ćëąőàă áőáâăćă ďćãåãàőćŋěćőľ áĺáâěňë âěåŋĺçěáłĺå áàěďáâć. //Ďĺáłàěâŋëľ ăŋăńĺğ ĺ ĺááńěďőćăŋĺě őŕěàăæĺľ. 1995. Š 2, N 4, 32{41.

5. Ŕăéěŋłő Ň.Č. Ŋĺęŋĺě őæěŋłĺ ďńï æěńěćőľ äãŋłæĺĺ ć ďĺŋăňĺçěáłőľ ğăďăçě ćëąőàă őŕâĺňăńìŋőčő áőáâăćă ďćãåãàőćŋěćőľ áĺáâěňë âěåŋĺçěáłĺå áàěďáâć. //Ďĺáłàěâŋëľ ăŋăńĺğ ĺ ĺááńěďőćăŋĺě őŕěàăæĺľ. Śěàĺï 2. Ŋőćőáĺąĺàáł, 1997. Š 4, N 1, 40{53.

Ŕăéěŋłő Ňĺåăĺń Čěőàčĺěćĺç

Ńăčàăŋęěćë àěńăłáăæĺĺ ć ďĺŋăňĺçěáłĺå ğăďăçăå ćëąőàă őŕâĺňăńìŋőčő áőáâăćă áĺáâěňë âěåŋĺçěáłĺå áàěďáâć

Ăćâőàěäěàăâ ďĺááěàâăæĺĺ ŋă áőĺáłăŋĺě ãçěŋőľ áâěŕěŋĺ łăŋďĺďăâă äĺğĺłőňăâěňăâĺçěáłĺå ŋăãł

|||||||||||||||||||||||||||| Ŕőďŕĺáăŋő ć ŕěçăâì 14.08.98. Ťőàňăâ 60x84 1/16. Ŕěçăâì őäáěâŋăï. Şáń. ŕěç. ń. 0,8. Şç.-ĺğď. ń. 0,7. Šĺàăę 115 íłğ. Ğăłăğ N 63. ||||||||||||||||||||||||||||

Ńĺæěŋğĺï ŃŘ N 065614 őâ 8 ïŋćăàï 1998 č.

Ĺğďăâěńìáâćő ĹŇ ŚŐ ŘĂŊ 630090 Ŋőćőáĺąĺàáł, ŕà. Ăłăďěňĺłă Łőŕâîčă, 4.

Ńĺæěŋğĺï ŔŃĎ N 57-43 őâ 22 ăŕàěńï 1998 č. Őâŕěçăâăŋő ŋă ŕőńĺčàăäĺçěáłőň ãçăáâłě ĹŇ ŚŐ ŘĂŊ 630090 Ŋőćőáĺąĺàáł, ŕà. Ăłăďěňĺłă Łőŕâîčă, 4.