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Metoda uméla baze

Metoda umélé baze

@ Pomoci doplitkovych proménnych Ize prevést na soustavu LR
v kanonickém tvaru pouze nerovnice typu ,, <"
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Metoda uméla baze

Metoda umélé baze

@ Pomoci doplitkovych proménnych Ize prevést na soustavu LR
v kanonickém tvaru pouze nerovnice typu ,, <"

@ U nerovnice typu ,,>" a u rovnic ,,=" je tfeba pouZzit tzv.
pomocnych proménnych — metoda umélé baze
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Metoda umélé baze

e Pomoci doplitkovych proménnych x/ > 0 pfevedeme SLN na
SLR.
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Metoda umélé baze

e Pomoci doplitkovych proménnych x/ > 0 pfevedeme SLN na
SLR.

@ Pokud soustava LR neni v kanonickém tvaru, pak do rovnic,
které neobsahuji zakladni proménnou priddme nezdpornou
pomocnou proménnou x> 0.
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Metoda umélé baze

e Pomoci doplitkovych proménnych x/ > 0 pfevedeme SLN na
SLR.

@ Pokud soustava LR neni v kanonickém tvaru, pak do rovnic,
které neobsahuji zakladni proménnou priddme nezdpornou
pomocnou proménnou x> 0.

@ Ulohu rozsifime o pomocnou Gcelovou funkci
Z=x{ +x§ + -+ x| — min,

kde k < m.
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Metoda umélé baze

e Pomoci doplitkovych proménnych x/ > 0 pfevedeme SLN na
SLR.

@ Pokud soustava LR neni v kanonickém tvaru, pak do rovnic,
které neobsahuji zakladni proménnou priddme nezdpornou
pomocnou proménnou x> 0.

@ Ulohu rozsifime o pomocnou Gcelovou funkci
Z=x{ +x§ + -+ x| — min,

kde k < m.

Dostavame tak rozsifenou tlohu LP (obsahuje navic pomocné
proménné a pomocnou Gcelovou funkci).
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Metoda umélé baze

Véta

Ke kazdému reseni rozsitené Glohy odpovida reseni pivodni Glohy
pravé tehdy, kdyz vSechny pomocné proménné jsou rovny 0, tj.

/
z'=0.
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Reéte Glohu LP:

1

o

2x1 + X0
—2x1 + 3x0
2x1 + 4xo

X1207X220

<
<
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© ©

z = 2x3 — 3xp — max
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Priklad

Reéte Glohu LP:
1

o

2x1 + X0
—2x1 + 3x0
2x1 + 4xo

X1207X220

<
<

vV
© ©

z = 2x3 — 3xp — max

1
2x1 + X + xq =10
-2 +3x + X = 9
2x1 + 4xo — Xé = 8
z — 2x1 + 3x =0

x1>0,% >0,x; >0,x >0,x3>0
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INET

@ soustava neni v kanonickém tvaru, ve 3. rovnici chybi zakladni
proménnd — pfiddme pomocnou proménou x5 > 0

ifi Neubauer Zaklady operacniho vyzkumu



Metoda uméla baze

INET

@ soustava neni v kanonickém tvaru, ve 3. rovnici chybi zakladni
proménnd — pfiddme pomocnou proménou x5 > 0

@ ulohu doplnime o pomocnou Gcelovou funkci

7z =x§ — min
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INET

@ soustava neni v kanonickém tvaru, ve 3. rovnici chybi zakladni
proménnd — pfiddme pomocnou proménou x5 > 0

@ ulohu doplnime o pomocnou Gcelovou funkci

7z =x§ — min

2x1 + xo + X{ =10
—2x1 + 3 + X =9
2x1 + 4x2 —x3+x3= 8
z —2x1 + 3x = 0 — max
z —x§ = 0 — min

x1 > 0,x > O,X{ > O,Xé > O,Xé > O,Xé,/ >0
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INET

@ tato soustava neni opét v kanonickém tvaru
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INET

@ tato soustava neni opét v kanonickém tvaru

@ selteme proto rovnice obsahujici pomocné proménné
s pomocnou ucelovou funkci
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INET

@ tato soustava neni opét v kanonickém tvaru

@ selteme proto rovnice obsahujici pomocné proménné
s pomocnou ucelovou funkci

2x1 + xo + X{ =10
—2x1 + 3x + X =9
2x1 + 4xo — x5+ x4 = 8
z —2x1 + 3x = 0 — max
Z 2x1 + 4xo — X4 = 8 — min

x1 > 0,x > O,Xi ZO,Xé ZO,Xé 20,X§/ >0
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Priklad

bize | x1 x2 x3 x5t x5 x§ | Bi O%
X |2 1 1 0 0 010
X, |2 3 0 1 0 0]09
X, |2 4 0 0 -1 18
z -2 3 0 0 O 0 | 0 | max
4 2 4 0 0 -1 0| 8 | min
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Priklad

bize | x1 x2 x3 x5t x5 x§ | Bi O%
X |2 1 1 0 0 010
X, |2 3 0 1 0 0]09
X, |2 4 0 0 -1 18
z -2 3 0 0 O 0 | 0 | max
4 2 4 0 0 -1 0| 8 | min
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Priklad

bize | x1 x2 x3 x5t x5 x§ | Bi O%
X |2 1 1 0 0 0]10] 10
X, |2 3 0 1 0 0|9 3
Xé 2 4 0 0 -1 1 8 2
z -2 3 0 0 O 0 | 0 | max
4 2 4 0 0 -1 0| 8 | min
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Priklad

bize | x1 x2 x3 x5t x5 x§ | Bi O%
X |2 1 1 0 0 0]10] 10
X, |2 3 0 1 0 0|9 3
Xé 2 4 0 0 -1 1 8 2
z -2 3 0 0 O 0 | 0 | max
4 2 4 0 0 -1 0| 8 | min
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Priklad

bize | x1 x2 x3 x5t x5 x§ | Bi O%
X |2 1 1 0 0 0]10] 10
X, |2 3 0 1 0 0|9 3
Xé 2 4 0 0 -1 1 8 2
z -2 3 0 0 O 0 | 0 | max
4 2 4 0 0 -1 0| 8 | min
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Priklad

bize | x1 x2 x4 X, X} x5 | Bi o%
X | 2 1 1 0 0 0 |10] 10
X | -2 3 0 1 0 0 | 9| 3
x4 2 4 0 O -1 1 8 2
z -2 3 0 O 0 0 0 | max
z 2 4 0 0 -1 0 8 | min
X |32 0 1 0 1/4 -1/ 8
X, | -7/2 0 0 1 3/4 -3/4|3
x» | 1/2 1 0 0 -1/4 1/4 | 2
z |(-7/2 0 0 0 3/4 -3/4|—6| max
7 0 0 0 O 0 -1 0 | min
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Priklad

bize | x1  x2 x4 X5 X} Bi O%
X | 32 0 1 0 1/4 ] 8

X, | =72 0 0 1 3/4 |3

x | 1/2 1 0 0 -1/4]| 2

z | —7/2 0 0 0 3/4 | —6 | max
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Priklad

bize | x1  x2 x4 X5 X} Bi O%
X | 32 0 1 0 1/4 ] 8

X, | =72 0 0 1 3/4 |3

x | 1/2 1 0 0 -1/4]| 2

z | —7/2 0 0 0 3/4 | —6| max
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Priklad

bize | x1  x2 x{ X5 X} Bi O%
x | 32 0 1 0 1/4 | 8 |16/3
X, |-7/2 0 0 1 3/4 | 3| —
x | 1/2 1 0 0 -1/4a| 2 | 4
z | —7/2 0 0 0 3/4 | —6| max
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Priklad

bize | x1  x2 x{ X5 X} Bi O%
x | 32 0 1 0 1/4 | 8 |16/3
X, |-7/2 0 0 1 3/4 | 3| —
x | 1/2 1 0 0 -1/4a| 2 | 4
z | —7/2 0 0 0 3/4 | —6| max
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Priklad

bize | x1  x2 x{ X5 X} Bi O%
x | 32 0 1 0 1/4 | 8 |16/3
X, |-7/2 0 0 1 3/4 | 3| —
x | 1/2 1 0 0 -1/4a| 2 | 4
z | —7/2 0 0 0 3/4 | —6| max
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Priklad

bize | x1 X2 Xp  Xb x5 Bi O{i,'k
X |32 0 1 0 1/4 | 8 |16/3
X, [ -72 0 0 1 3/4 |3 | —
2 | 1/2 1 0 0 -1/4| 2| 4
z |-7/2 0 0 0 3/4 | —6| max
X | 0 -3 1 0 1 |2
X | 0 7 0 1 -1 |17
xi | 1 2 0 0 -1/2| 4
z 0 7 0 O -1 8 max

Jiti Neubauer Zaklady operacniho vyzkumu



Metoda uméla baze
Priklad

bize | x1 X2 Xp  Xb x5 Bi O{i,'k
X |32 0 1 0 1/4 | 8 |16/3
X, [ -72 0 0 1 3/4 |3 | —
2 | 1/2 1 0 0 -1/4| 2| 4
z |-7/2 0 0 0 3/4 | —6| max
X | 0 -3 1 0 1 |2
X | 0 7 0 1 -1 |17
xi | 1 2 0 0 -1/2| 4
z 0 7 0 O -1 8 max
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Priklad

bize | x1 X2 Xp  Xb x5 Bi O{i,'k
X |32 0 1 0 1/4 | 8 |16/3
X, [ -72 0 0 1 3/4 |3 | —
2 | 1/2 1 0 0 -1/4| 2| 4
z |-7/2 0 0 0 3/4 | —6| max
X | 0 3 1 0 1 |2] 2
X | o 7 0 1 -1 |17| —
xi | 1 2 0 0 -1/2| 4| —
z 0 7 0 O -1 8 max
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Priklad

bize | x1 X2 Xp  Xb x5 Bi O{i,'k
X |32 0 1 0 1/4 | 8 |16/3
X, [ -72 0 0 1 3/4 |3 | —
2 | 1/2 1 0 0 -1/4| 2| 4
z |-7/2 0 0 0 3/4 | —6| max
X | 0 3 1 0 1 |2] 2
X | o 7 0 1 -1 |17] —
xi | 1 2 0 0 -1/2| 4| —
z 0 7 0 O -1 8 max
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Priklad

bize | x1 X2 Xp  Xb x5 Bi O{i,'k
X |32 0 1 0 1/4 | 8 |16/3
X, [ -72 0 0 1 3/4 |3 | —
2 | 1/2 1 0 0 -1/4| 2| 4
z |-7/2 0 0 0 3/4 | —6| max
X | 0 3 1 0 1 |2] 2
X | o 7 0 1 -1 |17| —
xi | 1 2 0 0 -1/2| 4| —
z 0 7 0 O -1 8 max
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Metoda uméla baze
Priklad

baze | xg X2 Xxg Xy X Bi o%
X | 32 0 1 0 1/4] 8 |16/3
o | =72 0 0 1 3/4 |3 | —
xx | 1/2 1 0 0 -1/4| 2 | 4
z | =7/2 0 0 0 3/4 | —6| max
X | 0 -3 1 0 1 |2] 2
X | 0o 7 0 1 -1 17| —
i | 1 2 0 0 -1/2| 4 | —
z 0 7 0 0 -1 8 | max
X, | 0 -3 1 0 1 |2
X | 0 4 1 1 0 |19
xx | 1 12 12 0 0 |5
z 0 4 1 0 0 10 | max
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INET

Iteracni kroky:

(0,0,10,9,0,8)", 2% = 0 — nepiipustné reseni
(0,2,8,3,0),z! = —6 — pripustné Fedeni
(4,0,2,17,0)', z2 = 8 — pripustné feseni
(5,0,0,19,2)’, z2 = 10 — optimalni reseni

)—eO
)—(1
)—<»2
)—(*3
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Rozsifenou Glohu LP reSime ve 2 fazich

1) minimalizujeme pomocnou G&elovou funkci z', mohou nastat 2
situace

e minz > 0 = pavodni Gloha LP nemd pfipustné feseni
o minz’ = 0 = mdme vychozi pFipustné ¥edeni pivodni Glohy LP
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Rozsifenou Glohu LP reSime ve 2 fazich

1) minimalizujeme pomocnou G&elovou funkci z', mohou nastat 2
situace

e minz > 0 = pavodni Gloha LP nemd pfipustné feseni
o minz’ = 0 = mdme vychozi pFipustné ¥edeni pivodni Glohy LP

2) tesime puvodni dlohu vzhledem k pidvodni G¢elové funkci z
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Pocet reseni tloh LP

Uloha LP

1. nema pripustné reseni
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Pocet reseni tloh LP

Uloha LP
1. nema pripustné reseni
2. ma pfipustné reseni
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Pocet reseni tloh LP

Uloha LP
1. nema pripustné reseni
2. ma pfipustné reseni
2.1 nema optimalni Feseni
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Pocet reseni tloh LP

Uloha LP
1. nema pripustné reseni
2. ma pfipustné reseni
2.1 nema optimalni Feseni
2.2 ma optimalni feseni
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Pocet reseni tloh LP

Uloha LP
1. nema pripustné reseni
2. ma pfipustné reseni
2.1 nema optimalni Feseni
2.2 ma optimalni feseni

2.2.1 pravé jedno optimalni Feseni
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Metoda uméla baze

Pocet reseni tloh LP

Uloha LP
1. nema pripustné reseni
2. ma pfipustné reseni
2.1 nema optimalni Feseni
2.2 ma optimalni feseni
2.2.1 pravé jedno optimalni Feseni
2.2.2 nekonec¢né mnoho reseni
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1. Uloha LP nem3 pripustné reseni

x1+x <1
x| — Xp > 2

x1 > 0,x >0

Z= X1+ X — min

bidze | x1 x X3 X
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2.1 Uloha LP nema optimalni reseni

—x1+ x2 <1
X1—2X2§2

X1207X220

z = 3x1 + 2xp — max

bize | x1 x2 x| x5 | B
X |0 -1 1 1]3
X1 1 -2 0 1|2

z 0 -8 0 3|6
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2.2.1 Uloha LP ma pravé 1 optimalni fefeni

x1+2x <4
X1 SZ

X1207X220

Z = X1 + Xo — max

bize | x1 x X x5 | Bi
x> |0 1 1/2 —1/2]1
X1 1 0 0 1 2
z |0 0 12 1/2 |3
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2.2.2 Uloha LP m4 nekone&n& mnoho optimalnich fedeni A)

x1 +x2 <3
X2§2

X1207X220

Z = X1 + Xo — max

bize | x1 x x| x5 | Bi
X1 1 0 1 -1|1
X2 0O 1 0 1 |2
z 0 0 1 0|3
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2.2.2 Uloha LP m4 nekone&n& mnoho optimalnich fefeni B)

—x1+ x2 <1
X1—2X2§2
X1207X220
Z = —X1 + X0 — max
bize | x1 x2 x| x5 | B
x -1 1 1 01
x| -1 0 2 1] 4
z 0 0 1 o0]1
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