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1. (3á.) Íàéòè äåðåâî êðàò÷àéøèõ ïóòåé ñ êîðíåì â óçëå 1 â ñëåäóþùåì
ãðàôå:
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Äåðåâî êðàò÷àéøèõ ïóòåé: parent =

2. (3á.) Íåêîòîðûé ïðîåêò ñîñòîèò èç ðàáîò, óêàçàííûõ â ñëåäóþùåé òàá-
ëèöå:

Ðàáîòà a b c d e f g h i j

Ïðîäîëæ. 7 6 5 7 6 7 8 9 12 9
Íåïîñð.
ïðåäø. � � � a,c a,b,c b f j,e,d a,c f

Ïåðå÷èñëèòå êðèòè÷åñêèå ðàáîòû:

3. (4á.) Ðåøèòå ñåòåâóþ òðàíñïîðòíóþ çàäà÷ó, ïðåäñòàâëåííóþ íà ñëåäó-
þùåì ðèñóíêå:
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l l-(u(v, w), c(v, w))
v w

d(v) d(w)

Îïòèìàëüíûé ïîòîê:
(f(1, 2), f(1, 3), f(2, 4), f(2, 5), f(3, 4), f(3, 5), f(4, 5)) =

Áàëëû:

Îòâåòû:



3

Ðåøåíèå çàäàíèé

Ðåøåíèå çàäàíèÿ: Ïîñêîëüêó â äàííîì ïðèìåðå åñòü îòðèöàòåëüíûå äëè-
íû äóã, òî èñïîëüçóåì àëãîðèòì Ôîðäà�Áåëëìàíà. Ðàáîòà àëãîðèòìà ïî
èòåðàöèÿì ïðåäñòàâëåíà â ñëåäóþùåé òàáëèöå.

Iò. S d parent
0 {1} (0,∞,∞,∞,∞,∞,∞) (1,−,−,−,−,−,−)
1 {2, 3, 4} (0, 4, 2, 5,∞,∞,∞) (1, 1, 1, 1,−,−,−)
2 {5, 6, 7} (0, 4, 2, 5, 2, 8, 8) (1, 1, 1, 1, 4, 3, 4)
3 {2, 6, 7} (0, 3, 2, 5, 2, 7, 6) (1, 5, 1, 1, 4, 7, 5)
4 {∅} (0, 3, 2, 5, 2, 7, 6) (1, 5, 1, 1, 4, 7, 5)

Ýòàï èíèöèàëèöàöèè åñòü èòåðåöèÿ 0. Äåðåâî êðàò÷àéøèõ ïóòåé çàäà-
åòñÿ ôóíêöèåé parent íà ïîñëåäíåé 5-é èòåðàöèè. Îíî òàêæå ïðåäñòàâëåíî
íà ñëåäóþùåì ðèñóíêå.
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Ðåøåíèå çàäàíèÿ: Ñåòåâîé ãðàôèê ïðîåêòà ñ ðàñ÷èòàííûìè ïàðàìåòðàìè
ïðåäñòàâëåí íà ñëåäóþùåì ðèñóíêå, ãäå êðàñíûì öâåòîì âûäåëåíû êðèòè-
÷åñêèå ðàáîòû.
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Ðåøåíèå çàäàíèÿ: ×òîáû íàéòè íà÷àëüíûé äîïóñòèìûé ïîòîê, ðàñøèðèì
ïîòîêîâóþ ñåòü, äîáàâëÿÿ äîïîëíèòåëüíóþ âåðøèíó 6 è äóãè (2, 6), (4, 6),
(5, 6) i (6, 1), (6, 3) (ïî îäíîé äóãå äëÿ êàæäîé âåðøèíû ñåòè). Ñòîèìîñòè
âñåõ íîâûõ äóã îïðåäåëèì ðàâíûìè 10 (∞), à ïðîïóñêíûå ñïîñîáíîñòè è
ïîòîêè ïî äóãàì (6, v) è (v, 6) � ðàâíûìè |d(v)|.
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Íà÷àëüíîå áàçèñíîå äåðåâî T ïðåäñòàâëåíî íà ñëåäóþùåì ðèñóíêå, ãäå
÷èñëà íà äóãàõ � ýòî ñòîèìîñòè, à ÷èñëà ðÿäîì ñ âåðøèíàìè � ýòî öåíû.
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Äàëåå ìû ïðèâîäèì èòåðàöèè ñåòåâîãî ñèìïëåêñ-ìåòîäà. Èçìåíèåíèÿ
äóãîâûõ ïîòîêîâ ïîñëå êàæäîé èòåðàöèè ïðåäñòàâëåíû â òàáëèöå 1. Äóãà,
êîòîðàÿ äîáàâëÿåòñÿ ê áàçèñíîìó äåðåâó, îáîçíà÷àåòñÿ ÷åðåç (v, w), à äóãà,
êîòîðàÿ óäàëÿåòñÿ èç äåðåâà, îáîçíà÷àåòñÿ ÷åðåç (x, y).

1. cp(1, 2) = −10 + 5 − 10 = −15 < 0, (v, w) = (1, 2), C = (1, 2, 6, 1),
δ = min{3, 1, 1} = 1, (x, y) = (2, 6). Íîâîå áàçèñíîå äåðåâî è ôóíêöèÿ
öåí ïðåäñòàâëåíû íà ðèñ. 1.a).

2. cp(1, 3) = −10 + 1 + 10 = 1, cp(2, 4) = −5 + 4− 10 = −11, (v, w) = (2, 4),
C = (2, 4, 6, 1, 2), δ = min{3, 2, 4, 2} = 2, (x, y) = (1, 2). Íîâîå áàçèñíîå
äåðåâî è ôóíêöèÿ öåí ïðåäñòàâëåíû íà ðèñ. 1.b).

3. cp(1, 2) = −10 + 5 − 6 = −11, cp(1, 3) = −10 + 1 + 10 = 1, cp(2, 5) =
6 + 1− 10 = −3, (v, w) = (2, 5), C = (2, 5, 6, 4, 2), δ = min{1, 3, 6, 2} = 1,
(x, y) = (2, 5). Äàííàÿ èòåðàöèÿ íå ìåíÿåò áàçèñíîå äåðåâî.
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Òàáëèöà 1: Ïîòîêè â êîíöå èòåðàöèé

0 1 2 3 4,5 6 7,8 9,10

(1,2) 0 1 3 3 3 3 2 2
(1,3) 0 0 0 0 0 2 3 3
(2,4) 0 0 2 1 1 1 0 0
(2,5) 0 0 0 1 1 1 1 1
(3,4) 0 0 0 0 1 1 2 3
(3,5) 0 0 0 0 0 2 2 1
(4,5) 0 0 0 0 0 0 0 1
(1,6) 5 4 2 2 2 0 0 0
(6,2) 1 0 0 0 0 0 0 0
(3,6) 1 1 1 1 0 0 0 0
(6,4) 2 2 0 1 0 0 0 0
(6,5) 3 3 3 2 2 0 0 0
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Ðèñ. 1: Áàçèñíûå äåðåâüÿ ïîñëå èòåðàöèé 1,2 è 3
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Ðèñ. 2: Áàçèñíûå äåðåâüÿ ïîñëå èòåðàöèé 4,5
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Ðèñ. 3: Áàçèñíûå äåðåâüÿ ïîñëå èòåðàöèé 6,7
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Ðèñ. 4: Áàçèñíûå äåðåâüÿ ïîñëå èòåðàöèé 8,9
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4. cp(3, 4) = −10 + 2 − 10 = −18, (v, w) = (3, 4), C = (3, 4, 6, 3), δ =
min{3, 1, 1}, (x, y) = (4, 6). Íîâîå áàçèñíîå äåðåâî è ôóíêöèÿ öåí ïðåä-
ñòàâëåíû íà ðèñ. 2.a).

5. cp(3, 5) = −10 + 4 − 10 = −16, (v, w) = (3, 5), C = (3, 5, 6, 3), δ =
min{2, 2, 0} = 0, (x, y) = (6, 3). Íîâîå áàçèñíîå äåðåâî è ôóíêöèÿ öåí
ïðåäñòàâëåíû íà ðèñ. 2.b).

6. cp(1, 3) = −10 + 1 − 6 = −15, (v, w) = (1, 3), C = (1, 3, 5, 6, 1), δ =
min{3, 2, 2, 2} = 2, (x, y) = (3, 5). Íîâîå áàçèñíîå äåðåâî è ôóíêöèÿ
öåí ïðåäñòàâëåíû íà ðèñ. 3.a).

7. cp(1, 2) = −10 + 5 + 16 = 1, (v, w) = (2, 1), C = (2, 1, 3, 4, 2), δ =
min{3, 1, 2, 1} = 1, (x, y) = (1, 3). Íîâîå áàçèñíîå äåðåâî è ôóíêöèÿ
öåí ïðåäñòàâëåíû íà ðèñ. 3.b).

8. cp(1, 3) = −10 + 1 + 3 = −6, cp(2, 5) = −5 + 1 − 10 = −14, cp(3, 5) =
−3 + 4 − 10 = −9, cp(4, 5) = −1 + 1 − 10 = −10, (v, w) = (4, 5), C =
(4, 5, 6, 1, 2, 4), δ = min{2, 0, 6, 1, 3} = 0, (x, y) = (5, 6). Íîâîå áàçèñíîå
äåðåâî è ôóíêöèÿ öåí ïðåäñòàâëåíû íà ðèñ. 4.a).

9. cp(1, 3) = 0+1−7 = −6, cp(2, 5) = 5+1−10 = −4, cp(3, 5) = 7+4−10 = 1,
(v, w) = (5, 3), C = (5, 3, 4, 5), δ = min{2, 1, 2} = 1, (x, y) = (3, 4). Íîâîå
áàçèñíîå äåðåâî è ôóíêöèÿ öåí ïðåäñòàâëåíû íà ðèñ. 4.b).

10. cp(1, 3) = 0+1−6 = −5, cp(2, 5) = 5+1−10 = −4, cp(3, 4) = 6+2−9 =
−1. Ïîñêîëüêó ïðèâåäåííûå ñòîèìîñòè âñåõ äóã ãðàôà îñòàòî÷íûõ
ïðîïóñêíûõ ñïîñîáíîñòåé íåîòðèöàòåëüíû, òî òåêóùèé ïîòîê îïòè-
ìàëåí.
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	 Решение заданий



