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ê‡ÒÒÏ‡ÚË‚‡ÂÚÒfl ÏÌÓ„Ó˝ÍÒÚÂÏ‡Î¸Ì‡fl Á‡‰‡˜‡ ‡ÁÏÂ˘ÂÌËfl Ò ÌÂÎËÌÂÈÌÓÈ ÙÛÌÍˆËÂÈ ˆÂÎË Ë ÎË-
ÌÂÈÌ˚ÏË Ó„‡ÌË˜ÂÌËflÏË. Ç˚ÔÛÍÎ‡fl ‚‚Âı ËÒıÓ‰Ì‡fl ÙÛÌÍˆËfl ̂ ÂÎË Á‡ÏÂÌflÂÚÒfl ÍÛÒÓ˜ÌÓ-ÎËÌÂÈ-
ÌÓÈ ÙÛÌÍˆËÂÈ, Ë ËÒıÓ‰Ì‡fl Á‡‰‡˜‡ Ò‚Ó‰ËÚÒfl Í ˜‡ÒÚË˜ÌÓ-ˆÂÎÓ˜ËÒÎÂÌÌÓÈ ÔË·ÎËÊÂÌÌÓÈ Á‡‰‡˜Â.
ÑÎfl Â¯ÂÌËfl ÔË·ÎËÊÂÌÌÓÈ Á‡‰‡˜Ë ÔÂ‰Î‡„‡ÂÚÒfl ‰‚ÛıÒÚÓÓÌÌËÈ ËÚÂ‡ˆËÓÌÌ˚È ÏÂÚÓ‰ ÓÔÂ‰Â-
ÎÂÌËfl ÔÎ‡Ì‡, ·ÎËÁÍÓ„Ó Í ÓÔÚËÏ‡Î¸ÌÓÏÛ ÔÎ‡ÌÛ. ç‡ Í‡Ê‰ÓÈ ËÚÂ‡ˆËË Â¯‡˛ÚÒfl Ú‡ÌÒÔÓÚÌ˚Â Á‡-
‰‡˜Ë Ë ÓÔÂ‰ÂÎflÂÚÒfl ÎÓÍ‡Î¸ÌÓ-ÓÔÚËÏ‡Î¸ÌÓÂ Â¯ÂÌËÂ ËÒıÓ‰ÌÓÈ Á‡‰‡˜Ë. àÒÔÓÎ¸ÁÛfl ÔÓÎÛ˜ÂÌÌÓÂ
ÎÓÍ‡Î¸ÌÓ-ÓÔÚËÏ‡Î¸ÌÓÂ Â¯ÂÌËÂ ÔË·ÎËÊÂÌÌÓÈ Á‡‰‡˜Ë, ÏÓÊÌÓ ÓÒÛ˘ÂÒÚ‚ËÚ¸ ÔÓÍÓÓ‰ËÌ‡ÚÌÓÂ
‰‚ÛıÒÚÓÓÌÌÂÂ ÒÛÊÂÌËÂ Ó·Î‡ÒÚË ‰ÓÔÛÒÚËÏ˚ı Â¯ÂÌËÈ ËÒıÓ‰ÌÓÈ Á‡‰‡˜Ë. ë ÔÓÏÓ˘¸˛ ÓÔÚËÏ‡Î¸-
ÌÓ„Ó Â¯ÂÌËfl Á‡‰‡˜Ë ‡ÁÏÂ˘ÂÌËfl Ò Ó„‡ÌË˜ÂÌÌ˚ÏË ÏÓ˘ÌÓÒÚflÏË ÒÛÊ‡ÂÚÒfl Ó·Î‡ÒÚ¸ ‰ÓÔÛÒÚËÏ˚ı
Â¯ÂÌËÈ Á‡‰‡˜Ë ‡ÁÏÂ˘ÂÌËfl Ò Ó„‡ÌË˜ÂÌËflÏË Ì‡ ÏÓ˘ÌÓÒÚË ‚ ‚‡Ë‡ÌÚÌÓÈ ÔÓÒÚ‡ÌÓ‚ÍÂ. éÔÂ-
‰ÂÎflÂÚÒfl ÔÎ‡Ì, ÔËÌ‡‰ÎÂÊ‡‚¯ËÈ ÌÓ‚ÓÈ Ó·Î‡ÒÚË, ÔÓÎÛ˜ÂÌÌÓÈ ÔÛÚÂÏ ËÒÍÎ˛˜ÂÌËfl ËÁ ÏÌÓÊÂÒÚ‚‡
‰ÓÔÛÒÚËÏ˚ı Â¯ÂÌËÈ ÌÂÍÓÚÓ˚ı ÌÂÓÔÚËÏ‡Î¸Ì˚ı ÔÎ‡ÌÓ‚, ‰ÓÒÚ‡‚Îfl˛˘ËÈ ÏËÌËÏÛÏ ˆÂÎÂ‚ÓÈ
ÙÛÌÍˆËË ËÒıÓ‰ÌÓÈ Á‡‰‡˜Ë. éˆÂÌË‚‡ÂÚÒfl ÒÌËÁÛ ÁÌ‡˜ÂÌËÂ ˆÂÎÂ‚ÓÈ ÙÛÌÍˆËË, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÂ
ÔÓÎÛ˜ÂÌÌÓÏÛ Â¯ÂÌË˛. èË‚Ó‰flÚÒfl ÓÔËÒ‡ÌËÂ ‡Î„ÓËÚÏ‡ Â¯ÂÌËfl Á‡‰‡˜Ë ‡ÁÏÂ˘ÂÌËfl Ë ‡Ì‡-
ÎËÁ ˝ÙÙÂÍÚË‚ÌÓÒÚË ÏÂÚÓ‰‡ ÔÓ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Ï ‡Ò˜ÂÚ‡Ï.

1. ÇÇÖÑÖçàÖ

ê‡ÒÒÏ‡ÚË‚‡ÂÚÒfl Ó·Ó·˘ÂÌÌ‡fl Á‡‰‡˜‡ ‡ÁÏÂ˘ÂÌËfl. Ç ÓÚÎË˜ËÂ ÓÚ ÍÎ‡ÒÒË˜ÂÒÍÓÈ ÔÓÒÚ‡ÌÓ‚ÍË
ÏÌÓ„Ó˝ÍÒÚÂÏ‡Î¸Ì‡fl Á‡‰‡˜‡ ‡ÁÏÂ˘ÂÌËfl ËÏÂÂÚ Ó„‡ÌË˜ÂÌËÂ Ò‚ÂıÛ ÔÓ ÏÓ˘ÌÓÒÚflÏ ÔÂÂ‡·‡Ú˚-
‚‡˛˘Ëı ÔÂ‰ÔËflÚËÈ Ë ÌÂÎËÌÂÈÌ˚Â ÙÛÌÍˆËË ÔÓËÁ‚Ó‰ÒÚ‚ÂÌÌ˚ı Á‡Ú‡Ú ‚ ÌÂÔÂ˚‚ÌÓÈ Ë ‚‡Ë-
‡ÌÚÌÓÈ ÙÓÏÂ. ÑÓÔÛÒÍ‡ÂÚÒfl ÒÎÛ˜‡È, ÍÓ„‰‡ ÙÛÌÍˆËfl ϕj(yj) = fj(yj)/yj („‰Â fj(yj) – ÔÓËÁ‚Ó‰ÒÚ‚ÂÌÌ˚Â
ÙÛÌÍˆËË, yj – ÏÓ˘ÌÓÒÚË) ÌÂ ‚ÓÁ‡ÒÚ‡ÂÚ ‰Îfl ‚ÒÂı yj > 0. ó‡ÒÚÓ ‚ ̋ ÍÓÌÓÏË˜ÂÒÍËı Á‡‰‡˜‡ı Û‚ÂÎË˜ÂÌËÂ
ÏÓ˘ÌÓÒÚË ÔÓËÁ‚Ó‰ÒÚ‚‡ ÔË‚Ó‰ËÚ Í ÛÏÂÌ¸¯ÂÌË˛ ÔÓËÁ‚Ó‰ÒÚ‚ÂÌÌ˚ı ËÁ‰ÂÊÂÍ Ì‡ Â‰ËÌËˆÛ ÔÂÂ-
‡·‡Ú˚‚‡ÂÏÓ„Ó Ò˚¸fl. Ç Á‡‰‡˜‡ı Ò ·ÓÎ¸¯ËÏË ‡ÁÏÂ‡ÏË ÔËıÓ‰ËÚÒfl ÒÚÓËÚ¸ ËÚÂ‡ˆËÓÌÌ˚È ÔÓ-
ˆÂÒÒ, „‰Â Ì‡ Í‡Ê‰ÓÈ ËÚÂ‡ˆËË ÌÂÓ·ıÓ‰ËÏÓ ËÒÒÎÂ‰Ó‚‡Ú¸ ÎÓÍ‡Î¸Ì˚Â Á‡‰‡˜Ë ‰Îfl ÓÔÂ‰ÂÎÂÌËfl ÎÓ-
Í‡Î¸ÌÓ-ÓÔÚËÏ‡Î¸ÌÓ„Ó Â¯ÂÌËfl. èË ˝ÚÓÏ ËÒÔÓÎ¸ÁÛ˛ÚÒfl Ò‚ÓÈÒÚ‚‡ ÙÛÌÍˆËË fj(yj). Ç ÍÎ‡ÒÒË˜ÂÒÍËı
Á‡‰‡˜‡ı ‡ÁÏÂ˘ÂÌËfl ‰ÓÔÛÒÍ‡ÂÚÒfl, ˜ÚÓ ÙÛÌÍˆËË fj(yj) ËÏÂ˛Ú ‚Ë‰ fj(yj) = Ajsign(yj) + gj(yj), „‰Â gj(yj) –
ÒÚÓ„Ó ‚Ó„ÌÛÚ˚Â ËÎË ÎËÌÂÈÌ˚Â ÌÂÓÚËˆ‡ÚÂÎ¸Ì˚Â Ë ‚ÓÁ‡ÒÚ‡˛˘ËÂ ÙÛÌÍˆËË ÚÂÍÛ˘Ëı ÔÓËÁ‚Ó‰-
ÒÚ‚ÂÌÌ˚ı Á‡Ú‡Ú, ‡ Aj – ÔÓÎÓÊËÚÂÎ¸Ì˚Â ÙËÍÒËÓ‚‡ÌÌ˚Â ÔÓËÁ‚Ó‰ÒÚ‚ÂÌÌ˚Â Á‡Ú‡Ú˚ (Í‡ÔËÚ‡ÎÓ-
‚ÎÓÊÂÌËfl). ÑÎfl Ú‡ÍÓ„Ó ÍÎ‡ÒÒ‡ ÙÛÌÍˆËÈ fj(yj) ÙÛÌÍˆËfl ϕj(yj) ÌÂ ‚ÓÁ‡ÒÚ‡ÂÚ ÔË yj > 0. ëÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓ, Ì‡¯Â ‰ÓÔÛ˘ÂÌËÂ ÌÂ ÒÛÊ‡ÂÚ, ‡ ‡Ò¯ËflÂÚ ÍÎ‡ÒÒ Â¯‡ÂÏ˚ı Á‡‰‡˜. 

2. éèêÖÑÖãÖçàü èêàÅãàÜÖççéÉé éèíàåÄãúçéÉé êÖòÖçàü áÄÑÄóà 
êÄáåÖôÖçàü ë éÉêÄçàóÖççõåà åéôçéëíüåà

ùÍÓÌÓÏËÍÓ-Ï‡ÚÂÏ‡ÚË˜ÂÒÍ‡fl ÙÓÏÛÎËÓ‚Í‡ Á‡‰‡˜Ë ‡ÁÏÂ˘ÂÌËfl ËÏÂÂÚ ‚Ë‰ (ÄÎË·ÂÍÓ‚, 1975): ‚ ÌÂ-
ÍÓÚÓÓÈ Ó·Î‡ÒÚË (ÂÒÔÛ·ÎËÍÂ, ‡ÈÓÌÂ Ë Ú.‰.) ËÏÂ˛ÚÒfl m ÔÛÌÍÚÓ‚ ÔÓËÁ‚Ó‰ÒÚ‚‡ Ò˚¸fl Ë n ÔÛÌÍÚÓ‚ Â„Ó
ÔÂÂ‡·ÓÚÍË. ä ÔÛÌÍÚ‡Ï ÔÂÂ‡·ÓÚÍË ÓÚÌÓÒflÚÒfl ‰ÂÈÒÚ‚Û˛˘ËÂ ÔÂ‰ÔËflÚËfl Ë ÔÂ‰ÔËflÚËfl, ÍÓÚÓ˚Â
ÔÎ‡ÌËÛÂÚÒfl ÒÚÓËÚ¸ ËÎË ‡Ò¯ËËÚ¸. áÌ‡fl Ó·˙ÂÏ ÔÓËÁ‚Ó‰ÒÚ‚‡ Ò˚¸fl ai > 0 ‚ Í‡Ê‰ÓÏ ÔÛÌÍÚÂ i, ÒÂ·Â-
ÒÚÓËÏÓÒÚ¸ Ú‡ÌÒÔÓÚËÓ‚ÍË Â‰ËÌËˆ˚ Ò˚¸fl cij, ÙÛÌÍˆË˛ ‡ÒıÓ‰‡ fj(yj) ÔÂÂ‡·ÓÚÍË Ò˚¸fl yj Ë Ï‡ÍÒË-
Ï‡Î¸ÌÓ ‰ÓÔÛÒÚËÏÛ˛ ÏÓ˘ÌÓÒÚ¸ vj ÔÂ‰ÔËflÚËÈ, Ì‡‰Ó ÓÔÂ‰ÂÎËÚ¸ ÔÎ‡Ì x = ||xij||m × n ‡ÒÔÂ‰ÂÎÂÌËfl Ò˚¸fl
ÏÂÊ‰Û ÔÂ‰ÔËflÚËflÏË Ú‡Í, ˜ÚÓ·˚ ÒÛÏÏ‡Ì˚Â Á‡Ú‡Ú˚ Ì‡ Ú‡ÌÒÔÓÚËÓ‚ÍÛ Ë ÔÂÂ‡·ÓÚÍÛ ·˚ÎË ÏË-
ÌËÏ‡Î¸Ì˚ÏË, Ú.Â. Ì‡ÈÚË ÔÎ‡Ì x = ||xij||m × n, ÏËÌËÏËÁËÛ˛˘ËÈ ÙÛÌÍˆË˛
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ÄÎË·ÂÍÓ‚

ÔË ÛÒÎÓ‚Ëflı

(2)

(3)

(4)

ÑÎfl Â¯ÂÌËfl Á‡‰‡˜Ë (1)–(4) ‡‚ÚÓ ÔÂ‰Î‡„‡ÂÚ ‰‚ÛıÒÚÓÓÌÌËÈ ËÚÂ‡ˆËÓÌÌ˚È ÏÂÚÓ‰ ÓÔÂ‰ÂÎÂ-
ÌËfl ÔÎ‡Ì‡, ·ÎËÁÍÓ„Ó Í ÓÔÚËÏ‡Î¸ÌÓÏÛ. ÄÌ‡ÎÓ„Ë˜Ì˚È Ó‰ÌÓÒÚÓÓÌÌËÈ ËÚÂ‡ˆËÓÌÌ˚È ÏÂÚÓ‰ ÔË‚Ó-
‰ËÚÒfl ‚ (ÄÎË·ÂÍÓ‚, 1975), Ó·˘‡fl ÒıÂÏ‡ ÏÂÚÓ‰‡ ËÁÎÓÊÂÌ‡ ‚ (ÄÎË·ÂÍÓ‚, 2002), ‡ ÙÓÏ‡Î¸ÌÓÂ ÓÔË-
Ò‡ÌËÂ ‰‚ÛıÒÚÓÓÌÌÂ„Ó ÏÂÚÓ‰‡ ÓÔÂ‰ÂÎÂÌËfl ÓÔÚËÏ‡Î¸ÌÓ„Ó ÔÎ‡Ì‡ ÏÌÓ„Ó˝ÍÒÚÂÏ‡Î¸ÌÓÈ Á‡‰‡˜Ë ÚË-
Ô‡ ‡ÁÏÂ˘ÂÌËfl – ‚ (ÄÎË·ÂÍÓ‚, 1979).

é·ÓÁÌ‡˜ËÏ ˜ÂÂÁ

ÏÌÓÊÂÒÚ‚Ó ÔÎ‡ÌÓ‚, Û‰Ó‚ÎÂÚ‚Ófl˛˘Ëı ÒÓÓÚÌÓ¯ÂÌËflÏ (2)–(4). àÏÂÂÚ ÏÂÒÚÓ ÒÎÂ‰Û˛˘‡fl ÚÂÓÂÏ‡.

íÂÓÂÏ‡ 1. ÖÒÎË Hx ÌÂÔÛÒÚÓÂ ÏÌÓÊÂÒÚ‚Ó Ë  = max{yr : yr = ; T1(x*) = T1(x)}},

 = max{yr : yr = ; T2(x*) = T2(x)}}, „‰Â T1(x) = xij + xir + fr(yr),

T2(x) = xij + xir + fr(yr),  ≥ ; i = 1, …, m; j = 1, …, r – 1, r + 1, …, n,

ÚÓ ËÏÂÂÚ ÏÂÒÚÓ ÌÂ‡‚ÂÌÒÚ‚Ó  =  ≥  = .

åÓ˘ÌÓÒÚ¸ Î˛·Ó„Ó ÔÂ‰ÔËflÚËfl Ó„‡ÌË˜ÂÌ‡ ÒÌËÁÛ ÌÂÍÓÚÓÓÈ ‚ÂÎË˜ËÌÓÈ. èÓ˝ÚÓÏÛ ËÒÒÎÂ‰ÛÂÏ
ÙÛÌÍˆË˛ fj(yj), j = 1, …, n, Ì‡ ËÌÚÂ‚‡ÎÂ 0 < δ ≤ yj ≤ β = vj}, ÔÓÎ‡„‡fl fj(yj) = +∞ ÔË 0 < yj < δ Ë

yj > β, fj(yj) = 0 ÔË yj = 0. èÂ‰ÔÓÎÓÊËÏ, ̃ ÚÓ ÙÛÌÍˆËfl fj(yj) – ÍÛÒÓ˜ÌÓ-ÌÂÔÂ˚‚Ì‡fl, ‡ ϕj(yj) = fj(yj)/yj – ÌÂ
‚ÓÁ‡ÒÚ‡˛˘‡fl ‰Îfl ‚ÒÂı yj ËÁ ËÌÚÂ‚‡Î‡ δ ≤ yj ≤ β. Ç ËÌÚÂ‚‡ÎÂ δ ≤ yj ≤ β ‚˚·ÂÂÏ p ÚÓ˜ÂÍ Ú‡Í, ˜ÚÓ-
·˚ δ = b1 < … < bp < bp + 1 = β + ε, „‰Â ε > 0 – Ï‡ÎÓÂ ˜ËÒÎÓ. îÛÌÍˆËfl fj(yj) ÌÂÔÂ˚‚Ì‡ Ì‡ Í‡Ê‰ÓÏ
ÓÚÂÁÍÂ [bk, bk + 1]. 

é·ÓÁÌ‡˜ËÏ djk = (bk + 1 – bk)–1 (t)dt, dj1 = ϕj(δ). íÓ„‰‡ (1)–(4) ÏÓÊÌÓ ‡ÔÔÓÍÒËÏËÓ‚‡Ú¸ ÒÎÂ-

‰Û˛˘ÂÈ Á‡‰‡˜ÂÈ: Ì‡ÈÚË ÔÎ‡Ì x = ||xij||m × n, ÏËÌËÏËÁËÛ˛˘ËÈ ÙÛÌÍˆË˛ 

(5)

ÔË Ó„‡ÌË˜ÂÌËflı (2)–(4) Ë ÛÒÎÓ‚ËË, ˜ÚÓ λjk = 1, ÂÒÎË yj ∈  [bk, bk + 1), ‚ ÓÒÚ‡Î¸Ì˚ı ÒÎÛ˜‡flı λjk = 0.
ç‡ Ô‡ÍÚËÍÂ fj(yj) Á‡‰‡ÂÚÒfl ÌÂ ‚ ‡Ì‡ÎËÚË˜ÂÒÍÓÈ ÙÓÏÂ, ‡ ‚ ‚Ë‰Â Ú‡·ÎËˆ˚. í‡ÍËÏ Ó·‡ÁÓÏ, ÔÓÒÚÓ-
ÂÌÌ‡fl Ì‡ÏË ÔË·ÎËÊÂÌÌ‡fl Á‡‰‡˜‡ – ˝ÚÓ Â‡Î¸Ì‡fl ˝ÍÓÌÓÏË˜ÂÒÍ‡fl Á‡‰‡˜‡, ‚ ÍÓÚÓÓÈ ÔÓËÁ‚Ó‰-
ÒÚ‚ÂÌÌ˚Â Á‡Ú‡Ú˚ Ì‡ Â‰ËÌËˆÛ ÔÂÂ‡·‡Ú˚‚‡ÂÏÓ„Ó Ò˚¸fl Á‡‰‡Ì˚ ‚ Ú‡·ÎË˜ÌÓÏ ‚Ë‰Â. ä Ú‡ÍÓÈ Á‡-
‰‡˜Â ÔËÏÂÌËÏ ÏÂÚÓ‰ ‰ËÌ‡ÏË˜ÂÒÍÓ„Ó ÔÓ„‡ÏÏËÓ‚‡ÌËfl, ÒÓ„Î‡ÒÌÓ ÍÓÚÓÓÏÛ ‰Îfl Í‡Ê‰Ó„Ó yj, ‰Îfl

ÍÓÚÓÓ„Ó  = , 0 ≤ yj ≤ vj, Â¯‡ÂÚÒfl ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘‡fl Ú‡ÌÒÔÓÚÌ‡fl Á‡‰‡˜‡. óËÒÎÓ
Ú‡ÌÒÔÓÚÌ˚ı Á‡‰‡˜ ·Û‰ÂÚ Ó˜ÂÌ¸ ‚ÂÎËÍÓ, ÔÓ˝ÚÓÏÛ ˝ÚÓÚ ÏÂÚÓ‰ Ô‡ÍÚË˜ÂÒÍË ÌÂ ÔË„Ó‰ÂÌ. çËÊÂ
ÓÔËÒ‡Ì ÔË·ÎËÊÂÌÌ˚È ÏÂÚÓ‰ Â¯ÂÌËfl Á‡‰‡˜Ë (2)–(5), „‰Â ̃ ËÒÎÓ Ú‡ÌÒÔÓÚÌ˚ı Á‡‰‡˜ ÌÂ ÔÂ‚˚¯‡-
ÂÚ n × p. ÖÒÎË ·˚ Á‡‡ÌÂÂ ·˚ÎË ËÁ‚ÂÒÚÌ˚ ÓÔÚËÏ‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl ÏÓ˘ÌÓÒÚÂÈ yj, ÏÓÊÌÓ ·˚ÎÓ ·˚
Á‡ÏÂÌËÚ¸ fj(yj) ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏË ÎËÌÂÈÌ˚ÏË ‡ÔÔÓÍÒËÏ‡ˆËflÏË Ë, Â¯Ë‚ ÔÓÎÛ˜Ë‚¯Û˛Òfl Ú‡ÌÒ-
ÔÓÚÌÛ˛ Á‡‰‡˜Û, ÔÓÎÛ˜ËÚ¸ ÚÓ˜ÌÓÂ Â¯ÂÌËÂ (2)–(5).

èÂ‰Î‡„‡ÂÚÒfl ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ÒÎÂ‰Û˛˘ËÈ ÔÓˆÂÒÒ. èÛÒÚ¸  – ÓÔÚËÏ‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl ÏÓ˘ÌÓ-

ÒÚÂÈ yj, j = 1, …, n;  – ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ ËÏ ÎËÌÂ‡ËÁÓ‚‡ÌÌ˚Â Ú‡ÌÒÔÓÚÌ˚Â ÍÓ˝ÙÙËˆËÂÌÚ˚

xij

j 1=

n

∑ ai, i 1 … m;, ,= =

xij

i 1=

m

∑ y j v j, j≤ 1 … n;, ,= =

xij 0; i≥ 1 … m; j, , 1 … n., ,= =

Hx x: xij

j 1=

n

∑




ai; xij

i 1=

m

∑ v j; xij 0; i≥≤ 1 … m; j, , 1 … n, ,= = = =




yr
1( ) xir*i 1=

m∑ {
x Hx∈
min

yr
2( ) xir*i 1=

m∑ {
x Hx∈
min cij

1( )
i 1=
m∑j 1= j r≠,

n∑ ciri 1=
m∑

cij
2( )

i 1=
m∑j 1= j r≠,

n∑ ciri 1=
m∑ cij

1( ) cij
2( )

yr
1( ) xir

1( )
i 1=
m∑ yr

2( ) xir
2( )

i 1=
m∑
{

j
max

ϕ jbk

bk 1+∫

ẑ x( ) cij d jkλ jk

k 1=

p

∑+
 
 
 

xij

j 1=

n

∑
i 1=

m

∑=

y jj 1=
n∑ aii 1=

m∑

y j

cij
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ÙÛÌÍˆËË (5):  = cij + , „‰Â  ÓÔÂ‰ÂÎfl˛ÚÒfl ÛÒÎÓ‚ËflÏË  ≤  ≤ ; j = 1, …, n. èÓÒÎÂ‰Ó-

‚‡ÚÂÎ¸ÌÓ ‰Îfl r = 1, …, n ‚˚˜ËÒÎfl˛ÚÒfl ÁÌ‡˜ÂÌËfl ÏÓ˘ÌÓÒÚÂÈ yr ÓˆÂÌË‚‡˛˘ËÂ  Ò‚ÂıÛ Ë ÒÌËÁÛ.
Ç ˝ÚËı ˆÂÎflı ‰Îfl j = 1, …, n; j ≠ r ‚˚·Ë‡ÂÏ ÔÂ‚Û˛ ‡ÔÔÓÍÒËÏ‡ˆË˛ ÙÛÌÍˆËË fj(yj), Ú.Â. ·ÂÂÏ γ = 1
(γ = 1, p – 1, 2, p – 2, …, [p/2], p – [p/2], „‰Â γ – ÌÓÏÂ ‡ÔÔÓÍÒËÏ‡ˆËË, [p/2] – ˆÂÎ‡fl ˜‡ÒÚ¸ ˜ËÒÎ‡ p/2,
ÚÂÏ Ò‡Ï˚Ï Ï˚ ÒÚÓËÏ ÙÛÌÍˆË˛, „‰Â ÍÓ˝ÙÙËˆËÂÌÚ˚ ÔË ÌÂËÁ‚ÂÒÚÌ˚ı xij ÙËÍÒËÓ‚‡Ì˚, ‡ ÔË xir

ÏÓ„ÛÚ ÏÂÌflÚ¸Òfl), Ë ÏËÌËÏËÁËÛÂÏ ÙÛÌÍˆË˛ 

(6)

Ì‡ ÏÌÓÊÂÒÚ‚Â

á‡ÚÂÏ ‚˚·Ë‡ÂÏ ÂÂ ÔÓÒÎÂ‰Ì˛˛ ‡ÔÔÓÍÒËÏ‡ˆË˛, Ú.Â. γ = p – 1, Ë Â˘Â ‡Á Â¯‡ÂÏ Á‡‰‡˜Û ÏËÌËÏË-
Á‡ˆËË ÙÛÌÍˆËË (6) (ÒÏ. (ÄÎË·ÂÍÓ‚, 2002)) Ì‡ ÏÌÓÊÂÒÚ‚Â Hx. êÂ¯Ë‚ Ô‡Û Á‡‰‡˜, ÓÔÂ‰ÂÎflÂÏ ÔÎ‡Ì˚
x(γ, r), x(p – γ, r) ∈  Hx, ‰ÓÒÚ‡‚Îfl˛˘ËÂ ÏËÌËÏÛÏ ÙÛÌÍˆËË (6), γ = 1, …, [p/2]. é˜Â‚Ë‰ÌÓ, ˜ÚÓ ËÏÂÂÚ
ÏÂÒÚÓ ÌÂ‡‚ÂÌÒÚ‚Ó cij + dj1 ≥ cij +  ≥ cij + djp – 1, Ú‡Í Í‡Í ϕj(yj) = fj(yj)/yj – ÌÂ‚ÓÁ‡ÒÚ‡˛˘‡fl ÙÛÌÍˆËfl

‰Îfl ‚ÒÂı yj ËÁ ËÌÚÂ‚‡Î‡ δ ≤ yj ≤ β. ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ËÁ ÚÂÓÂÏ˚ 1 ÒÎÂ‰ÛÂÚ ÌÂ‡‚ÂÌÒÚ‚Ó

Ç (6) ÌÂÎËÌÂÈÌÓÈ fl‚ÎflÂÚÒfl ÎË¯¸ ÒÓÒÚ‡‚Îfl˛˘‡fl Ò ÌÓÏÂÓÏ r. åËÌËÏÛÏ (6) Ì‡ ÏÌÓÊÂÒÚ‚Â Hx

ÏÓÊÌÓ ÔÓÎÛ˜ËÚ¸ Á‡ ÍÓÌÂ˜ÌÓÂ ˜ËÒÎÓ ËÚÂ‡ˆËÈ, Í‡Ê‰‡fl ËÁ ÍÓÚÓ˚ı ÒÓÒÚÓËÚ ‚ Â¯ÂÌËË Ú‡ÌÒÔÓÚ-
ÌÓÈ Á‡‰‡˜Ë. ëÌ‡˜‡Î‡ j = r ‰Îfl fr(yr) ‚˚·Ë‡ÂÚÒfl τ-‡ÔÔÓÍÒËÏ‡ˆËfl, „‰Â τ = min(θ, p – 1), ‡ θ ÓÔÂ‰Â-

ÎflÂÚÒfl ËÁ ÛÒÎÓ‚Ëfl bθ ≤ vr < bθ + 1. èÛÒÚ¸ (γ), j = 1, …, n, – ÁÌ‡˜ÂÌËfl ÏÓ˘ÌÓÒÚÂÈ, ÔÓÎÛ˜ÂÌÌ˚Â ‚
ÂÁÛÎ¸Ú‡ÚÂ Â¯ÂÌËfl ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÈ Ú‡ÌÒÔÓÚÌÓÈ Á‡‰‡˜Ë. èË γ = 1 Ú‡ÌÒÔÓÚÌ˚Â ËÁ‰ÂÊÍË
Ì‡ıÓ‰flÚÒfl ËÁ ÙÓÏÛÎ: 

 =  = cir + drτ, τ = min(θ, p – 1), ‡ θ ÓÔÂ‰ÂÎflÂÚÒfl ËÁ ÛÒÎÓ‚Ëfl bθ ≤ vr < bθ + 1. éÒÚ‡‚Ë‚ ‰Îfl ‚ÒÂı

j ≠ r ÔÂÊÌ˛˛ ÎËÌÂÈÌÛ˛ ‡ÔÔÓÍÒËÏ‡ˆË˛, ‰Îfl j = r ‚ÓÁ¸ÏÂÏ ‡ÔÔÓÍÒËÏ‡ˆË˛ Ò ÌÓÏÂÓÏ  (ÌÓÏÂ

ËÌÚÂ‚‡Î‡, ÍÓÚÓÓÏÛ ÔËÌ‡‰ÎÂÊËÚ ). êÂ¯Ë‚ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Û˛ Ú‡ÌÒÔÓÚÌÛ˛ Á‡‰‡˜Û, ÔÓÎÛ˜ËÏ

, ÔË˜ÂÏ  ≥ . íÂÔÂ¸ ‰Îfl j = r ‚ÓÁ¸ÏÂÏ ‡ÔÔÓÍÒËÏ‡ˆË˛ , „‰Â  ≤  ≤ , Ë

Â¯ËÏ ÌÓ‚Û˛ Ú‡ÌÒÔÓÚÌÛ˛ Á‡‰‡˜Û Ë Ú.‰. èÓˆÂÒÒ Á‡Í‡Ì˜Ë‚‡ÂÚÒfl, Í‡Í ÚÓÎ¸ÍÓ  („‰Â s – ÌÓÏÂ

ËÚÂ‡ˆËË) Ë  ÔÓÔ‡‰ÛÚ ‚ Ó‰ËÌ Ë ÚÓÚ ÊÂ ËÌÚÂ‚‡Î. Ç ˝ÚÓÏ ÒÎÛ˜‡Â Ú‡ÌÒÔÓÚÌ˚Â Á‡‰‡˜Ë ‰‚Ûı ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚ı ËÚÂ‡ˆËÈ s Ë s + 1 ·Û‰ÛÚ Ë‰ÂÌÚË˜Ì˚ Ë Ëı ÓÔÚËÏ‡Î¸Ì˚Â Â¯ÂÌËfl ÒÓ‚Ô‡‰ÛÚ. í‡ÍËÏ
Ó·‡ÁÓÏ, ˜ËÒÎÓ ËÚÂ‡ˆËÈ, ÌÂÓ·ıÓ‰ËÏ˚ı ‰Îfl ÏËÌËÏËÁ‡ˆËË (6) Ì‡ ÏÌÓÊÂÒÚ‚Â Hx, ÌÂ ÔÂ‚ÓÒıÓ‰ËÚ p.

èË ÏËÌËÏËÁ‡ˆËË (6), ËÒÔÓÎ¸ÁÛfl ÚÂÓÂÏÛ 1, ÏÓÊÌÓ ÒÛÊ‡Ú¸ Ó·Î‡ÒÚ¸ Hx, ‚‚Ó‰fl ÔÓÒÎÂ Â¯ÂÌËfl
Ó˜ÂÂ‰ÌÓÈ Á‡‰‡˜Ë Ë ÔÓÎÛ˜ÂÌËfl ÁÌ‡˜ÂÌËfl yr = yr(γ, r), yr = yr(p – γ, r), r = 1, …, n Ó„‡ÌË˜ÂÌËfl ‚Ë‰‡

í‡ÍËÏ Ó·‡ÁÓÏ, ·Û‰ÛÚ Â¯‡Ú¸Òfl Á‡‰‡˜Ë:

(7)

cij d jθ j
θ j bθ j

y j bθ j 1+

yr

Fγr x( ) cij d jγ+( )xij

i 1=

m

∑
j 1= j r≠,

n

∑ cir drkλ rk

k 1=

p

∑+
 
 
 

i 1=

m

∑ 
 
 

xir+=

Hx x : xij

j 1=

n

∑ ai; xij

i 1=

m

∑ v j; xij 0; i 1 … m; j 1 … n, ,=, ,=≥≤=
 
 
 

.=

d jθ j

yr 1 r,( ) xir 1 r,( )
i 1=

m

∑ yr≥ xir

i 1=

m

∑ yr p 1– r,( )≥ xir p 1– r,( ).
i 1=

m

∑= = =

y j
1( )

cij
1( ) γ( ) cij

1( ) 1( ) cij d j1, j r; cij
1( ) p γ–( )≠+ cij

1( ) p 1–( ) cij d jp 1– , j r,≠+= = = =

cij
1( ) γ( ) cij d jγ, cij

1( ) p γ–( )+ cij d jp γ– ,+= =

cir
1( ) cir

1( )

ωr
1( )

yr
1( )

y j
2( ) yr

1( ) yr
2( ) ωr

2( ) b
ωr

2( ) yr
2( ) b

ωr
2( ) 1+

yr
s( )

yr
s 1+( )

xir

i 1=

m

∑ yr γ r,( ), xir

i 1=

m

∑ yr p γ– r,( ), γ≥≤ 1 … p/2[ ] ., ,=

Fτ r x τ r,( )( ) Fτ r x( ); τ
H r( )
min γ; p γ,–= =

8
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„‰Â H(r) = {x : x ∈  Hx,  ≤ yj(γ, j),  ≤ yj(p – γ, j), j = 1, …, r + 1}; γ = 1, …, [p/2]; yr(τ, r) =

= (τ, r); ||x(τ, r)||m × n(τ, r), τ = γ, p – γ, – ÓÔÚËÏ‡Î¸Ì˚Â ÔÎ‡Ì˚ Á‡‰‡˜ (7). 

ÖÒÎË ·˚ ·˚ÎË ËÁ‚ÂÒÚÌ˚ ÚÂ j, ‰Îfl ÍÓÚÓ˚ı ( ) = 1 ËÎË ( ) = p – 1 (ÌÓÏÂ ËÌÚÂ‚‡Î‡, ÍÓ-

ÚÓÓÏÛ ÔËÌ‡‰ÎÂÊËÚ ÓÔÚËÏ‡Î¸ÌÓÂ ÁÌ‡˜ÂÌËÂ ), ÚÓ, Û‚ÂÎË˜Ë‚ ÌÓÏÂ ‡ÔÔÓÍÒËÏ‡ˆËË γ ËÎË ÛÏÂÌ¸-
¯Ë‚ p – γ Ì‡ Â‰ËÌËˆÛ ‰Îfl ÓÒÚ‡Î¸Ì˚ı j Ë ÔËÏÂÌË‚ ÒÌÓ‚‡ ÓÔËÒ‡ÌÌ˚È ‚˚¯Â ÔÓˆÂÒÒ, Ï˚ ÔÓÎÛ˜ËÎË
·˚ ·ÓÎÂÂ ÚÓ˜ÌÛ˛ ÓˆÂÌÍÛ ÒÌËÁÛ Ë Ò‚ÂıÛ ‰Îfl ÓÔÚËÏ‡Î¸Ì˚ı ÁÌ‡˜ÂÌËÈ ÏÓ˘ÌÓÒÚÂÈ yj. ì‚ÂÎË˜Ë‚‡fl γ
Ì‡ Â‰ËÌËˆÛ ‰Îfl j, Û ÍÓÚÓ˚ı γ <  < p – γ, ÏÓÊÌÓ ·˚ÎÓ ·˚ Á‡ ÍÓÌÂ˜ÌÓÂ ˜ËÒÎÓ ˆËÍÎÓ‚ ÔÓÎÛ˜ËÚ¸
ÓÔÚËÏ‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl  Ë Â¯ËÚ¸ Á‡‰‡˜Û (2)–(5). èË ˝ÚÓÏ ‰Îfl Í‡Ê‰Ó„Ó r, r = 1, …, n, Ì‡‰Ó Â-
¯ËÚ¸ ÌÂ ·ÓÎÂÂ p Á‡‰‡˜ ‚Ë‰‡ (7), Ú‡Í Í‡Í ÔË Û‚ÂÎË˜ÂÌËË ÁÌ‡˜ÂÌËfl γ ‰Îfl fr(yr) ‚ Í‡˜ÂÒÚ‚Â ËÒıÓ‰ÌÓÈ
‡ÔÔÓÍÒËÏ‡ˆËË ÒÎÂ‰ÛÂÚ ·‡Ú¸ ωr (ÌÓÏÂ ËÌÚÂ‚‡Î‡, ÍÓÚÓÓÏÛ ÔËÌ‡‰ÎÂÊËÚ yr, ÔÓÎÛ˜ÂÌÌ˚È Ì‡
ÔÂ‰˚‰Û˘ÂÏ ˆËÍÎÂ). 

çÂ‚ÓÁÏÓÊÌÓÒÚ¸ ÔÓ‚ÂÍË ÛÒÎÓ‚ËÈ  = γ ËÎË  = p – γ ÚÂ·ÛÂÚ ‰Îfl Â‡ÎËÁ‡ˆËË Ú‡ÍÓÈ ÒıÂÏ˚
Â¯ÂÌËfl ·ÓÎ¸¯Ó„Ó ˜ËÒÎ‡ Ú‡ÌÒÔÓÚÌ˚ı Á‡‰‡˜. çËÊÂ ·Û‰ÂÚ ÓÔËÒ‡Ì ÔË·ÎËÊÂÌÌ˚È ÏÂÚÓ‰, „‰Â ‰Ó-
ÒÚ‡ÚÓ˜ÌÓ ıÓÓ¯ËÈ ÔÎ‡Ì ÔÓÎÛ˜‡ÂÚÒfl ‚ ÂÁÛÎ¸Ú‡ÚÂ ÔÓˆÂÒÒ‡, ÚÂ·Û˛˘Â„Ó Â¯ÂÌËfl ÌÂ ·ÓÎÂÂ n × p
Ú‡ÌÒÔÓÚÌ˚ı Á‡‰‡˜. ùÙÙÂÍÚË‚ÌÓÒÚ¸ ˝ÚÓ„Ó ÏÂÚÓ‰‡ ·˚Î‡ ÔÓ‰Ú‚ÂÊ‰ÂÌ‡ ÂÁÛÎ¸Ú‡Ú‡ÏË ‚˚˜ËÒÎË-
ÚÂÎ¸ÌÓ„Ó ˝ÍÒÔÂËÏÂÌÚ‡ (‡Á‰. 3). Ç ˝ÚÓÏ ÏÂÚÓ‰Â ÁÌ‡˜ÂÌËfl γ Û‚ÂÎË˜Ë‚‡˛ÚÒfl Ì‡ Â‰ËÌËˆÛ ‰Îfl ‚ÒÂı j
Ú‡ÍËı, ˜ÚÓ bγ + 1 ≤ yj(γ, j) ËÎË bp – γ > yj(p – γ, j). èÓÒÍÓÎ¸ÍÛ  ≤ yj(γ, j) ËÎË  ≤ yj(p – γ, j), ÚÓ ‰Îfl fj(yj)
Ì‡‰Ó ÓÒÚ‡‚ËÚ¸ ‡ÔÔÓÍÒËÏ‡ˆËË Ò ÌÓÏÂ‡ÏË γ Ë p – γ. ÑÎfl Û‚ÂÎË˜ÂÌËfl ÚÓ˜ÌÓÒÚË ‚ ÏÂÚÓ‰ ‚ÍÎ˛˜ÂÌ
ÔÓˆÂÒÒ ÎÓÍ‡Î¸ÌÓ„Ó ÛÎÛ˜¯ÂÌËfl ÔÎ‡Ì‡. 

èÛÒÚ¸ x(τ, r) – ÓÔÚËÏ‡Î¸Ì˚È ÓÔÓÌ˚È ÔÎ‡Ì Á‡‰‡˜Ë (7), „‰Â τ = γ, p – γ. ê‡ÒÒÏÓÚËÏ Ú‡ÌÒÔÓÚ-
Ì˚È ÏÌÓ„Ó„‡ÌÌËÍ 

Ç˚˜ËÒÎËÏ ÁÌ‡˜ÂÌËfl ˆÂÎÂ‚ÓÈ ÙÛÌÍˆËË (5) ‚ ÌÂÍÓÚÓ˚ı ÓÔÓÌ˚ı ÔÎ‡Ì‡ı Hx(τ, r), ÒÏÂÊÌ˚ı Ò x(τ, r).
ÖÒÎË ÒÂ‰Ë ÌËı Ì‡È‰ÂÚÒfl Ú‡ÍÓÈ, „‰Â ÁÌ‡˜ÂÌËÂ (6) ÏÂÌ¸¯Â, ˜ÂÏ (x(τ, r)), ÚÓ ÙËÍÒËÛÂÏ ˝ÚÓÚ ÔÎ‡Ì
Ë ‡ÒÒÏÓÚËÏ ÓÔÓÌ˚Â ÔÎ‡Ì˚, ÒÏÂÊÌ˚Â Ò ÌËÏ, Ë Ú.‰. èË Í‡Ê‰ÓÏ ÔÂÂıÓ‰Â ‚ ÌÓ‚˚È ÓÔÓÌ˚È
ÔÎ‡Ì ˆÂÎÂ‚‡fl ÙÛÌÍˆËfl (5) ÒÚÓ„Ó Û·˚‚‡ÂÚ, Ú‡Í ˜ÚÓ Ú‡ÍÓÈ ÔÓˆÂÒÒ ÓÍÓÌ˜ËÚÒfl ˜ÂÂÁ ÍÓÌÂ˜ÌÓÂ ˜ËÒ-
ÎÓ ¯‡„Ó‚. èÎ‡Ì, ÔÓÎÛ˜‡ÂÏ˚È ‚ ÔÓˆÂÒÒÂ ÎÓÍ‡Î¸ÌÓ„Ó ÛÎÛ˜¯ÂÌËfl, Ó·ÓÁÌ‡˜ËÏ x*(τ, r), „‰Â τ = γ, p –
γ. àÁ ‚ÒÂı ÒÏÂÊÌ˚ı ÓÔÓÌ˚ı ÔÎ‡ÌÓ‚ ÔÓ‚ÂflÂÚÒfl ÎË¯¸ ÌÂÁÌ‡˜ËÚÂÎ¸Ì‡fl ˜‡ÒÚ¸. 

èÛÒÚ¸  ={i : xij(τ, j) > 0}, j = 1, …, n. Ç ÔÎ‡ÌÂ x(τ, r) ÏÓ„ÛÚ ËÏÂÚ¸Òfl ÌÛÎÂ‚˚Â (x – ÌÂ‚˚·‡ÌÌ˚Â,

Ú.Â. ÌÂ·‡ÁËÒÌ˚Â) ˝ÎÂÏÂÌÚ˚ ÏÌÓÊÂÒÚ‚‡ , j = 1, …, n; j ≠ r. ì‚ÂÎË˜ÂÌËÂ Ó‰ÌÓ„Ó ËÁ Ú‡ÍËı ˝ÎÂÏÂÌÚÓ‚
Ò ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏ ËÁÏÂÌÂÌËÂÏ ÔÓ ˆÂÔÓ˜ÍÂ x(κ, r) ‚˚·‡ÌÌ˚ı ˝ÎÂÏÂÌÚÓ‚ ÓÔÂ‰ÂÎflÂÚ ÒÏÂÊÌ˚È
ÓÔÓÌ˚È ÔÎ‡Ì Ò ÌÓÏÂÓÏ k, ‡ÒÒÏ‡ÚË‚‡ÂÏ˚È ‚ ÔÓˆÂÒÒÂ ÎÓÍ‡Î¸ÌÓ„Ó ÛÎÛ˜¯ÂÌËfl. á‡ÏÂÚËÏ, ˜ÚÓ

(κ, r) ≡ (κ, r) = yr(γ, r), Ú‡Í Í‡Í (κ, r) ∈  Hx(τ, r). ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, (γ + 1, r) ≤ (γ, r) = yr(γ, r).

àÏÂ˛Ú ÏÂÒÚÓ ÒÎÂ‰Û˛˘ËÂ ÛÚ‚ÂÊ‰ÂÌËfl: ‰Îfl ÔÂ‰ÔËflÚËfl r, ÂÒÎË yr(γ, r) = 0, ÚÓ ËÁ Ó„‡ÌË˜ÂÌËfl

 = yr ≤ yr(γ, r) ÒÎÂ‰ÛÂÚ yr(γ1, r) = 0 ‰Îfl ‚ÒÂı γ1 > γ; ‡ ÂÒÎË yr(p – γ, r) > 0, ÚÓ ËÁ Ó„‡ÌË˜ÂÌËfl

 = yr ≥ yr(p – γ, r) ÒÎÂ‰ÛÂÚ yr(p – γ1, r) > 0 ‰Îfl ‚ÒÂı γ1 > γ. ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ÂÒÎË ‰Îfl ÌÂÍÓÚÓÓ„Ó
ÔÂ‰ÔËflÚËfl r ÔÓÎÛ˜ËÎ‡Ò¸ ÌÛÎÂ‚‡fl Ï‡ÍÒËÏ‡Î¸Ì‡fl ÏÓ˘ÌÓÒÚ¸, Ú.Â. yr(γ, r) = 0, ÚÓ ÏÓ˘ÌÓÒÚ¸ ‰Îfl ÌÂ„Ó
ÓÒÚ‡ÂÚÒfl ÌÛÎÂ‚ÓÈ Ë ‚ ÔÓÒÎÂ‰Û˛˘Ëı ˆËÍÎ‡ı. Ä ÂÒÎË ÊÂ ‰Îfl ÌÂÍÓÚÓÓ„Ó ÔÂ‰ÔËflÚËfl r ÔÓÎÛ˜ËÎ‡Ò¸
ÔÓÎÓÊËÚÂÎ¸Ì‡fl ÏËÌËÏ‡Î¸Ì‡fl ÏÓ˘ÌÓÒÚ¸, Ú.Â. yr(p – γ, r) > 0, ÚÓ ÏÓ˘ÌÓÒÚ¸ ‰Îfl ÌÂ„Ó ÓÒÚ‡ÂÚÒfl ÔÓÎÓ-
ÊËÚÂÎ¸ÌÓÈ Ë ‚ ÔÓÒÎÂ‰Û˛˘Ëı ˆËÍÎ‡ı. 

Ñ‡‰ËÏ ÚÂÔÂ¸ ÙÓÏ‡Î¸ÌÓÂ ÓÔËÒ‡ÌËÂ ÔÓˆÂÒÒ‡. èÛÒÚ¸ s = (τ – 1)n + r, „‰Â τ = γ, p – γ (Ú.Â. τ ÔËÌË-

Ï‡ÂÚ ÁÌ‡˜ÂÌËfl γ Ë p – γ). èÓÎÓÊËÏ  = {1, …, m}, r = 1,…, n Ë H(1) = Hx. èÛÒÚ¸ ÔÎ‡Ì x(l)(τ, r) ∈  H(s)
ÏËÌËÏËÁËÛÂÚ ÙÛÌÍˆË˛

(8)

xiji 1=
m∑ xiji 1=

m∑
xiri 1=

m∑
θ j y j θ j y j

y j

θ j

y j

θ j θ j

y j y j

Hx τ r,( ) x : xij

j 1=

n

∑ ai; xij

i 1=

m

∑ y j τ r,( ); xij 0; i 1 … m; j 1 … n, ,=, ,=≥= =
 
 
 

, τ γ , p γ.–= =

ẑ

I j
τ( )

I j
τ( )

ẏr ẋiri 1=
m∑ ẋ ẏr ẏr
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m∑
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m∑

Ir
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Fγr' x( ) cij d jθ j τ( )+( )xij

i 1=

m

∑
j 1= j r≠,

n

∑ cir drk τ( )+( )xir,
i Ir∈
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„‰Â k(r) ÓÔÂ‰ÂÎflÂÚÒfl ÛÒÎÓ‚ËflÏË bk(r) ≤ yr ≤ bk(r) + 1, yr ≡ yr(l – 1), Ë k ÏÂÌflÂÚÒfl Ò ËÁÏÂÌÂÌËÂÏ τ, ‡ θj(τ) = τ,

ÂÒÎË (τ – 1, j) ≥ bτ, ËÎË θj(τ) ÓÔÂ‰ÂÎflÂÚÒfl ËÁ ÛÒÎÓ‚Ëfl  ≤ (τ – 1, j) < .

èÎ‡Ì x(τ, r) = ||xij(τ, r)|| ÏËÌËÏËÁËÛÂÚ (6) Ì‡ H(s). èÎ‡Ì (τ, r) ∈ H(s) ‰ÓÒÚ‡‚ÎflÂÚ ÎÓÍ‡Î¸Ì˚È ÏËÌË-
ÏÛÏ ÙÛÌÍˆËË (5) ‚ ÓÍÂÒÚÌÓÒÚË x(τ, r). èÎ‡Ì x(τ, r) ÒÚÓËÚÒfl ÔÓ ÒÎÂ‰Û˛˘ÂÏÛ ‡Î„ÓËÚÏÛ.

ÄÎ„ÓËÚÏ Ä1. 

1. èË l = 0 ÔÓÎ‡„‡ÂÏ  = (τ – 1, r) = (τ – 1, r) Ë Ì‡ıÓ‰ËÏ k(l) ËÁ ÛÒÎÓ‚Ëfl bk(l) ≤ yr(l) < bk(l) + 1.

èË τ = γ = 1 (τ = p – γ = p – 1) (0, r)) Ë (p, r) ÌÂ ÓÔÂ‰ÂÎÂÌ˚, ‚ ̋ ÚÓÏ ÒÎÛ˜‡Â k(l) ·ÂÂÚÒfl ËÁ ÛÒÎÓ‚Ëfl
bk(l) ≤ νr < bk(l) + 1. 

2. ëÚÓËÏ ÓÔÓÌ˚È ÔÎ‡Ì || ||m × n, ÏËÌËÏËÁËÛ˛˘ËÈ ÙÛÌÍˆËÓÌ‡Î (6) Ì‡ H(s). éÔÂ‰ÂÎËÏ kr(l) ËÁ

ÛÒÎÓ‚Ëfl  ≤  < . ÖÒÎË ‚˚ÔÓÎÌflÂÚÒfl Ó‰ÌÓ ËÁ ÛÒÎÓ‚ËÈ kr(l) = kr(l – 1), yr(l) =  = 0

ËÎË yr(l) =  = yr(γ – 1), τ = γ(yr(l) =  = yr(p – γ + 1), τ = p – γ), ÚÓ ÔÎ‡Ì x(τ, r) ≡ x(l)

ÓÔÚËÏËÁËÛÂÚ (6) Ì‡ H(s) Ë ‡Î„ÓËÚÏ Ä1 Á‡‚Â¯ÂÌ. Ç ÔÓÚË‚ÌÓÏ ÒÎÛ˜‡Â Û‚ÂÎË˜Ë‚‡ÂÏ l Ì‡ Â‰ËÌËˆÛ
Ë ÔÓ‚ÚÓflÂÏ ÔÛÌÍÚ 2.

èË·ÎËÊÂÌÌÓÂ Â¯ÂÌËÂ Á‡‰‡˜Ë (2)–(5) Ì‡ıÓ‰ËÏ ÔÓ ÒÎÂ‰Û˛˘ÂÏÛ ‡Î„ÓËÚÏÛ.
ÄÎ„ÓËÚÏ Ä2.
1. èË s = 1 ÔÓÎÓÊËÏ H(1) = Hx.
2. ë ÔÓÏÓ˘¸˛ ‡Î„ÓËÚÏ‡ Ä1 ÒÚÓËÏ ÔÎ‡Ì˚ x(γ, r), x(p – γ, r), ‡ Á‡ÚÂÏ ÎÓÍ‡Î¸ÌÓ-ÓÔÚËÏ‡Î¸Ì˚Â

ÔÎ‡Ì˚ (γ, r), (p – γ, r).
3. éÔÂ‰ÂÎËÏ H(s + 1) = {x: x ∈ H(s); (p – γ, r) ≤  ≤ (γ, r)}, „‰Â γ, r Ó‰ÌÓÁÌ‡˜ÌÓ Ì‡ıÓ-

‰flÚÒfl ËÁ ÛÒÎÓ‚Ëfl s = (γ – 1)n + r.
4. ÖÒÎË ‚˚ÔÓÎÌflÂÚÒfl Ó‰ÌÓ ËÁ ÛÒÎÓ‚ËÈ:

‡) (γ, j) = ; ·) bγ ≥ yj(γ, j)}; ‚) (p – γ, j) = ; 

„) bp – γ ≤ yj(p – γ, j); ‰) (p – γ, j) ≥ (γ, j),

ÚÓ ‚ Í‡˜ÂÒÚ‚Â ÔË·ÎËÊÂÌÌÓ„Ó Â¯ÂÌËfl (2)–(5) ‚˚·Ë‡ÂÚÒfl Ì‡ËÎÛ˜¯ËÈ ËÁ ÔÓÎÛ˜ÂÌÌ˚ı ‡ÌÂÂ ÎÓ-
Í‡Î¸ÌÓ-ÓÔÚËÏ‡Î¸Ì˚ı ÔÎ‡ÌÓ‚. Ç ÔÓÚË‚ÌÓÏ ÒÎÛ˜‡Â Û‚ÂÎË˜Ë‚‡ÂÏ s Ì‡ 1 Ë ÔÂÂıÓ‰ËÏ Í ÔÛÌÍÚÛ 2. 

óÚÓ·˚ ÓˆÂÌËÚ¸ ÔÓ„Â¯ÌÓÒÚ¸ ÏÂÚÓ‰‡, ‡ÁÓ·¸ÂÏ ÏÌÓ„Ó„‡ÌÌËÍ Hx Ì‡ pn ˜‡ÒÚÂÈ: Hkr = {X : X ∈ Hx,

b' – bk + 1 ≤  = yr � b' – bk}, „‰Â b' = . íÓ„‰‡ Fkr[X(k, r)] ≤ Fkr(X)}, [X*(k, r] ≤ [X(k,

r)], ‰Îfl ‚ÒÂı k Ë r, „‰Â X(k, r), X*(k, r) – ÔÎ‡Ì˚, ÓÔÂ‰ÂÎflÂÏ˚Â ÔÓ ‡Î„ÓËÚÏÛ A Ì‡ ËÚÂ‡ˆËË s = (k – 1)n + r.
óÚÓ·˚ ÔÓ‚˚ÒËÚ¸ ÚÓ˜ÌÓÒÚ¸ ÏÂÚÓ‰‡, ÌÂÓ·ıÓ‰ËÏÓ Û‚ÂÎË˜ËÚ¸ ̃ ËÒÎÓ ‡Á·ËÂÌËÈ ÓÚÂÁÍ‡ [0, b?] Ú‡Í,

˜ÚÓ·˚ max(bk + 1 – bk) ÒÚ‡Î Í‡Í ÏÓÊÌÓ ÏÂÌ¸¯Â. èË ˝ÚÓÏ ÏÓÊÂÚ Û‚ÂÎË˜ËÚ¸Òfl ˜ËÒÎÓ Â¯‡ÂÏ˚ı
Ú‡ÌÒÔÓÚÌ˚ı Á‡‰‡˜. 

ÖÒÎË ÙÛÌÍˆËË ϕj(yj), yj > 0, ÏÓÌÓÚÓÌÌÓ ÌÂ ‚ÓÁ‡ÒÚ‡˛Ú, ÚÓ ËÏÂ˛Ú ÏÂÒÚÓ ÒÎÂ‰Û˛˘ËÂ ÚÂÓÂÏ˚
(ÄÎË·ÂÍÓ‚, 1975).

íÂÓÂÏ‡ 2. ÖÒÎË X1, X2 ∈  Hkr, Fkr(X1) = Fkr(X)}, (X2) = (X)}, ÚÓ (X1) – (X2) ≤

≤ bk dj[(k + 1)/2] – djk}.

íÂÓÂÏ‡ 3. ÖÒÎË X0 ‰ÓÔÛÒÚËÏ˚È ÔÎ‡Ì Á‡‰‡˜Ë (1)–(4), ÔÓÎÛ˜ÂÌÌ˚È Ò ÔÓÏÓ˘¸˛ ‡Î„ÓËÚÏ‡ A,
ÚÓ ËÏÂÂÚ ÏÂÒÚÓ ÌÂ‡‚ÂÌÒÚ‚Ó (X0) – (X)} ≤ (b'/n) dj[(γ + 1)/2] – djγ}, „‰Â γ ÓÔÂ‰ÂÎflÂÚÒfl

ËÁ ÛÒÎÓ‚Ëfl bγ – 1 ≤ b'/n � bγ.
áÌ‡fl ÚÓ˜ÌÓÒÚ¸ ‡ÔÔÓÍÒËÏ‡ˆËË Ë ËÒÔÓÎ¸ÁÛfl ÚÂÓÂÏÛ 3, ÏÓÊÌÓ ÓˆÂÌËÚ¸ ÔÓ„Â¯ÌÓÒÚ¸ ÏÂÚÓ‰‡

(ÄÎË·ÂÍÓ‚, 1975). 

èË Â¯ÂÌËË ÍÓÌÚÓÎ¸ÌÓÈ Á‡‰‡˜Ë (1)–(2) ÔË n = m = 12, fj(yj) = 100  + 0.25  Ì‡ ÍÓÏ-
Ô¸˛ÚÂÂ Á‡ 5–10 ÒÂÍ. ÔÓÎÛ˜ÂÌ ÚÓÚ ÊÂ ÂÁÛÎ¸Ú‡Ú, Í‡Í Á‡ 1.5 ÏËÌ Ì‡ “åËÌÒÍ-22” ‚ (ÄÎË·ÂÍÓ‚, 1975).
ùÚÓÚ ÏÂÚÓ‰ ÔËÏÂÌflÎÒfl ÔË Â¯ÂÌËË Á‡‰‡˜ ‡ÁÏÂ˘ÂÌËfl, Á‡‰‡˜ ÛÌËÙËÍ‡ˆËË Ë ‰Û„Ëı ÏÌÓ„Ó˝ÍÒ-
ÚÂÏ‡Î¸Ì˚ı Á‡‰‡˜ ÚËÔ‡ ‡ÁÏÂ˘ÂÌËfl. ÄÌ‡ÎËÁ˚ ÌÂÍÓÚÓ˚ı ÂÁÛÎ¸Ú‡ÚÓ‚ ÔË‚Â‰ÂÌ˚ ‚ (ÄÎË·ÂÍÓ‚,
1975, 1979, 2002; ÅÂÎÓ‚, åËÌÍËÌ, ÄÎË·ÂÍÓ‚, 1983; ÄÎË·ÂÍÓ‚, ÜÛÍÓ‚, 1990).

ẋiji 1=
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ÄÎË·ÂÍÓ‚

3. éèêÖÑÖãÖçàü èêàÅãàÜÖççéÉé éèíàåÄãúçéÉé êÖòÖçàü áÄÑÄóà 
êÄáåÖôÖçàü ë ÑàëäêÖíçõåà åéôçéëíüåà

é·ÓÁÌ‡˜ËÏ Ωx = {x:  = ai;  ∈  Mj; xij ≥ 0; i = 1, …, m; j = 1, …, n}, „‰Â Mj = { , …,

}, ÚÓ„‰‡ Á‡‰‡˜‡ (1)–(4) ÔËÏÂÚ ‚Ë‰: Ì‡ÈÚË ÔÎ‡Ì x ∈ Ω x, ‰ÓÒÚ‡‚Îfl˛˘ËÈ ÏËÌËÏÛÏ ÙÛÌÍˆËË (1), Ú.Â.

(9)

Ç‚Â‰ÂÏ ÏÌÓÊÂÒÚ‚Ó Hx = {x:  = ai;  ≤ vj = ; xij ≥ 0, i = 1, …, m; j = 1, …, n}, „‰Â

 = , Ë ‡ÒÒÏÓÚËÏ Á‡‰‡˜Û: Ì‡ÈÚË ÔÎ‡Ì x ∈  Hx, ‰ÓÒÚ‡‚Îfl˛˘ËÈ ÏËÌËÏÛÏ ÙÛÌÍˆËË

z(x), Ú.Â.

(10)

åÌÓÊÂÒÚ‚Ó ‰ÓÔÛÒÚËÏ˚ı ÁÌ‡˜ÂÌËÈ Á‡‰‡˜Ë (10) ‚ÍÎ˛˜‡ÂÚ ÏÌÓÊÂÒÚ‚Ó ‰ÓÔÛÒÚËÏ˚ı ÁÌ‡˜ÂÌËÈ Á‡-
‰‡˜Ë (9) (Ú.Â. Ωx ⊆ Hx), ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ËÏÂÂÚ ÏÂÒÚÓ ÌÂ‡‚ÂÌÒÚ‚Ó 

(11)

áÌ‡fl Â¯ÂÌËÂ Á‡‰‡˜Ë (10), ÏÓÊÌÓ ÓˆÂÌËÚ¸ ÏËÌËÏÛÏ ÙÛÌÍˆËË z(x) ÒÌËÁÛ Ì‡ ÏÌÓÊÂÒÚ‚Â Ωx. á‡‰‡˜Û
(10) ÏÓÊÌÓ ‡ÔÔÓÍÒËÏËÓ‚‡Ú¸ Á‡‰‡˜ÂÈ

(12)

‡ Á‡‰‡˜Û (9) –

(13)

í‡ÍÊÂ ËÏÂÂÚ ÏÂÒÚÓ ÌÂ‡‚ÂÌÒÚ‚Ó 

(14)

ä Á‡‰‡˜Â (13) ÏÓÊÌÓ ·˚ÎÓ ·˚ ÔËÏÂÌËÚ¸ ÏÂÚÓ‰ ‰ËÌ‡ÏË˜ÂÒÍÓ„Ó ÔÓ„‡ÏÏËÓ‚‡ÌËfl, ÔÂÂ·Ë‡fl
ÁÌ‡˜ÂÌËfl yj ∈  Mj ËÁ ‡ÁÎË˜Ì˚ı ËÌÚÂ‚‡ÎÓ‚ Ú‡Í, ˜ÚÓ·˚ ‚˚ÔÓÎÌflÎËÒ¸ ÛÒÎÓ‚Ëfl  =  = b,

yj ∈ Mj = { , …, }, Ë Â¯‡fl ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ Ú‡ÌÒÔÓÚÌ˚Â Á‡‰‡˜Ë. óËÒÎÓ Ú‡ÌÒÔÓÚÌ˚ı
Á‡‰‡˜ ·Û‰ÂÚ Ó˜ÂÌ¸ ‚ÂÎËÍÓ, ÔÓ˝ÚÓÏÛ Ì‡ Ô‡ÍÚËÍÂ ˝ÚÓÚ ÏÂÚÓ‰ ÔÓ˜ÚË ÌÂ ÔËÏÂÌflÂÚÒfl. èË·ÎËÊÂÌ-
ÌÓÂ ÓÔÚËÏ‡Î¸ÌÓÂ Â¯ÂÌËÂ  ∈ Ω x Á‡‰‡˜Ë (9) Ë˘ÂÚÒfl ‚ ÓÍÂÒÚÌÓÒÚË ÔË·ÎËÊÂÌÌÓ„Ó ÓÔÚËÏ‡Î¸ÌÓ„Ó
Â¯ÂÌËfl  ∈  Hx Á‡‰‡˜Ë (10). èÂ‰Î‡„‡ÂÚÒfl ÒÎÂ‰Û˛˘ËÈ ÔÓˆÂÒÒ. 

èÛÒÚ¸  = { , …, }, „‰Â  =  ÓÔÚËÏ‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl ÏÓ˘ÌÓÒÚÂÈ yj, j = 1, …, n, Á‡-
‰‡˜Ë (12), ÓÔÂ‰ÂÎflÂÏ˚Â ÔÓ ‡Î„ÓËÚÏÛ Ä. éÔÂ‰ÂÎËÏ ÏÌÓÊÂÒÚ‚Ó

Θx = {x:  = ai;  = yj ∈ { , }, xij ≥ 0; i = 1, …, m; j = 1, …, n}, „‰Â  = ,

 = , ‡  Ë  ÓÔÂ‰ÂÎfl˛ÚÒfl ËÁ ÛÒÎÓ‚Ëfl  ≤  <  (ÂÒÎË j0 = kj, ÚÓ  =

= ,  = ), j = 1, …, n. 

èË ˝ÚËı Ó·ÓÁÌ‡˜ÂÌËflı Á‡‰‡˜Û (13) ÏÓÊÌÓ Á‡ÏÂÌËÚ¸ ÔË·ÎËÊÂÌÌÓÈ Á‡‰‡˜ÂÈ: Ì‡ÈÚË ÔÎ‡Ì  ∈  Θx,
‰ÓÒÚ‡‚Îfl˛˘ËÈ ÏËÌËÏÛÏ ÙÛÌÍˆËË (11), Ú.Â.

(15)

ç‡ ÏÌÓÊÂÒÚ‚Â Θx ÒÛ˘ÂÒÚ‚Û˛Ú ‚ÒÂ„Ó 2n ‚ÓÁÏÓÊÌ˚ı ‚‡Ë‡ÌÚÓ‚ y = {y1, …, yn}, Ú‡Í Í‡Í yj =  ËÎË

yj = . í‡Í Í‡Í ‰ÓÔÛÒÚËÏ˚È ÔÎ‡Ì y = {y1, …, yn} Û‰Ó‚ÎÂÚ‚ÓflÂÚ ÛÒÎÓ‚Ë˛  =  = b,

ÔÓ˝ÚÓÏÛ ˜ËÒÎÓ ‰ÓÔÛÒÚËÏ˚ı ‚‡Ë‡ÌÚÓ‚ y = {y1, …, yn} „Ó‡Á‰Ó ÏÂÌ¸¯Â, ˜ÂÏ 2n. àÁ ÏÌÓÊÂÒÚ‚‡ ‰ÓÔÛ-
ÒÚËÏ˚ı ‚‡Ë‡ÌÚÓ‚ Θx ˆÂÎÂÒÓÓ·‡ÁÌÓ ‚˚·Ë‡Ú¸ ÚÓÎ¸ÍÓ ÚÂ ÁÌ‡˜ÂÌËfl, ÍÓÚÓ˚Â ‰ÓÒÚ‡‚Îfl˛Ú Ì‡ËÏÂÌ¸-
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¯ÂÂ ÁÌ‡˜ÂÌËÂ ÙÛÌÍˆËË R( , y) =  ËÎË ÙÛÌÍˆËË (5), Â¯Ë‚ Á‡‰‡˜Û (2)–(5). ÖÒÎË ÏÌÓ-

ÊÂÒÚ‚Ó Θx ÔÛÒÚÓ, ÚÓ ‡Ò¯ËflÂÏ Â„Ó ÒÔÂˆË‡Î¸Ì˚Ï ÒÔÓÒÓ·ÓÏ: ÂÒÎË  – ÓÔÚËÏ‡Î¸ÌÓÂ Â¯ÂÌËÂ Á‡‰‡˜Ë

(9),  – ÓÔÚËÏ‡Î¸ÌÓÂ Â¯ÂÌËÂ Á‡‰‡˜Ë (12), ‡  – ÓÔÚËÏ‡Î¸ÌÓÂ Â¯ÂÌËÂ Á‡‰‡˜Ë (13), ÚÓ ËÏÂÂÚ ÏÂÒÚÓ

ÌÂ‡‚ÂÌÒÚ‚Ó ( ) ≤ ( ) ≤ ( ) (˝ÚÓ ÒÎÂ‰ÛÂÚ ËÁ ÛÒÎÓ‚ËÈ:  ∈  Hx,  ∈  Ωx,  ∈  Ωx, Θx ⊆  Ωx ∈  Hx). 

àÒÔÓÎ¸ÁÛfl ÌÂ‡‚ÂÌÒÚ‚Ó ( ) ≤ ( ) ≤ ( ), ÏÓÊÌÓ ÓˆÂÌËÚ¸ ÚÓ˜ÌÓÒÚ¸ ÔÓÎÛ˜ÂÌÌÓ„Ó Â¯ÂÌËfl.
èË Â¯ÂÌËË ÍÓÌÚÓÎ¸ÌÓÈ Á‡‰‡˜Ë (ÒÏ. (ÄÎË·ÂÍÓ‚, 1975; ï‡˜‡ÚÛÓ‚, 1967)) ÒÓ ÒÎÂ‰Û˛˘ËÏË ÁÌ‡-
˜ÂÌËflÏË ËÒıÓ‰Ì˚ı ‰‡ÌÌ˚ı: n = m = 12, a = {a1, …, am} = {12; 16; 57; 26; 17; 38; 28; 22; 194; 18; 42;

30}, fj(yj) = 100  + 0.25 , Mj = {0; 10; 20; 30; 40; 50; 60; 70; 80; 100}, j = 1, …, n, Ì‡ ÒÓ‚ÂÏÂÌÌ˚ı
èä Á‡ 3 ÒÂÍ., ÔÓÎÛ˜ÂÌ ÚÓÚ ÊÂ ÂÁÛÎ¸Ú‡Ú, Í‡Í Á‡ 1.5 ÏËÌ. Ì‡ “åËÌÒÍ-22” ‚ (ÄÎË·ÂÍÓ‚, 1975). êÂÁÛÎ¸-
Ú‡ÚÓÏ ‡·ÓÚ˚ ‡Î„ÓËÚÏ‡ fl‚Îfl˛ÚÒfl ÒÎÂ‰Û˛˘ËÂ ÔÎ‡Ì˚:  = { , …, } = {0; 0; 57; 26; 100; 80; 28; 0;

100; 29; 80; 0},  = { , …, } = {0; 0; 60; 30; 100; 80; 30; 0; 100; 20; 80; 0}, ( ) = (x)) = 18842,

( ) = (x)) = 18932, R( , ) = 10.5, ( ( ) – ( ))/ ( ) = (1893.2 – 18842)/18842 = 90/118842 ≈

≈ 0.0048 ≈ 0.48%. 
ùÍÒÔÂËÏÂÌÚ, ÔÓ‚Â‰ÂÌÌ˚È ‡‚ÚÓÓÏ Ì‡ ÒÓ‚ÂÏÂÌÌ˚ı ÍÓÏÔ¸˛ÚÂ‡ı, ÔÓÍ‡Á‡Î ‚˚ÒÓÍÛ˛ ̋ ÙÙÂÍ-

ÚË‚ÌÓÒÚ¸ ÔÂ‰ÎÓÊÂÌÌÓ„Ó ÏÂÚÓ‰‡. àÒÔÓÎ¸ÁÛfl ˝ÚÓÚ ÏÂÚÓ‰, ÏÓÊÌÓ Â¯‡Ú¸ Á‡‰‡˜Ë ‡ÁÏÂ˘ÂÌËfl, Á‡-
‰‡˜Ë ÛÌËÙËÍ‡ˆËË Ë ‰Û„ËÂ ÏÌÓ„Ó˝ÍÒÚÂÏ‡Î¸Ì˚Â Á‡‰‡˜Ë ÚËÔ‡ ‡ÁÏÂ˘ÂÌËfl. Ç ÓÒÌÓ‚ÌÓÏ ‚ÒÂ ÔÓÎÛ-
˜ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ ·˚ÎË ÓÔÚËÏ‡Î¸Ì˚ÏË ËÎË ·ÎËÁÍËÏË Í ÓÔÚËÏ‡Î¸Ì˚Ï.
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15.12.2004 „.

Two-Side Iterative Process of Definition of the Approximate Optimum Decision 

of a Task of Allocation with the Limited Capacities

B. I. Alibekov

The multiextreme task of allocation with nonlinear function of the purpose and linear restrictions is con-
sidered. Convex upwards initial function of the purpose is replaced with piece-linear function, and the
initial task is reduced to a partially integer-approached task. For the decision, the author offers a two-
side iterative method of definition of the plan close to the optimum. On each iteration, the transport tasks
are solved, and the local optimum decision of an initial task is defined. Using the received locally opti-
mum decision of the approached task is carried out until coordinate two sides narrowing of area of the
acceptable decisions of an initial task. Using the received optimum decisions of a task of allocation with
the limited capacities, the area of the acceptable decisions of a task of allocation with restrictions on ca-
pacity in alternative production is narrowed. The plan belonging to new area giving a minimum of cri-
terion function of an initial task is defined. The value of the criterion functions appropriate to the re-
ceived decision is estimated from below. The description of algorithm of the decision of a task of allo-
cation and analysis of efficiency of a method on experimental accounts is resulted. 
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ẑ ẋ ẑ ẋ


