Primar - standardni oblik sa < Dual - standardni oblik sa >

'z — max bTy — min
Az <D ATy > ¢
x>0 y=>0

Primar - standardni oblik sa = Dual - standardni oblik sa =
'z — max bTy — min
Ar+w="> ATy — 2 =¢
z>0,w>0 y>0,22>0

Formati matrica: Amxna bm><1> Cnx1s; Tnx1l,; Wmx1l,; Ymx1l, Znxl-
Slaba teorema dualnosti: za dopustive vrednosti primara z i duala y: ¢’z < b'y.
Jaka teorema dualnosti: za optimalna re$enja primara z i duala y: ¢’z = b"y.

Complementary slackness: dopustiva reSenja = i w za primar i dopustiva y i z za
odgovarajuci dual su optimalni akko z;z; = 0,7 =1,...n, yw; =0,0=1,...m.

Dat je problem linearnog programiranja

( = 6x1 + dry — max

—2$1 + T2 < 1
—1.’171 + 21’2 < 5
Ty + T2 S 7
2[)’)1 + T S 11
ry — 21}2 S 3

$1ZO> mZZO

Od datog problema napraviti standardni oblik sa =

CI 6x1 + Sy — max

—2$1 + To + wi = 1
—1lxy + 2x9 + wo = 95
Ty + T2 + ws = 7
2!171 + T2 + wy = 11
T — 2x9 + ws = 3

QUlZO, x2207 w1207 w2207 ’LU3207 w4207 w520



Za dati problem postaviti dual, resiti primar i dual
Dual
62 Y1 +5y2 + 7y3 + 11y4 +3y5 — min

=2y — Y+ oys + 2+ oy 2 6
o+ 2y + oys + ys — 2ys =05
Y120 y2>20 y320 y4 >0 y; >0
Resenje primara
0 T To W1 W2 W3 W4 Wy 3 1 T W1 W2 W3 W4 Ws
wp|—-2 1 1 0 0 0 0] 1 6
wp|—=1 2 0 1 0 0 0] 5 3
wsg| 1 1 0 0O 1 0 0] 7 5
wg| 2 1 0 0 O 1 011 3
ws| 1 =2 0 0 0 0 1] 3 4
-6 -5 0 0 0 0 0] 0
1 I T wp Wy W3 W4 Ws
w0 -3 1 0 0 0 2|7
we | 0 0 0O 1 0 0 1|8
ws| 0 3 o 0 1 0 —-1| 4
wg| 05 0O 0 0 1 =2| 5
rxn|1 =2 0 0 0 0 1 3
0O —-17 0 0 0O 0 6 |18 optimalne tabele
2 Tr1 T W1 Wy W3 Wy Wy
w0 0 I 0 0 3/5 4/5 10
w0 0 0 1 0 0 1 8
wy|O 0 0 0 1 =3/5 1/5 | 1 ¢ — 39
2|0 1 0 0 0 1/5 —2/5| 1 -
|1 0 0 0 0 2/5 1/5
0 0 0 0 0 17/5 —4/5|35

Uputstvo: dualne promenljive o¢itavamo: y ispod w, z ispod =

Drugi nacin: resSicemo dual i ocitati reSenje primara

1|y Y ys Ys Ys 1 Z2 Yo

2] 2 1 -1 =2 =1 1 0 —-1|-6

2ol—-1 -2 =1 =1 2 0 1 —-1|-5
1 5 7 11 3 0 0 0 0
o 0 0O 0O 0 0 0 1 0




wl—2 -1 1 2 1
-3 =3 0 1 3 -1
3

o o|lo ~|E

o
o Ol O
Ol O

Ly v ys ya Y5 21 2z Yo
| 4 5 1 0 -5 1 =2 1 4
ya|—3 =3 0 1 3 -1 1 0 1
34 38 7 0 =30 11 —-11 O |—-11
-4 -5 -1 0 5 -1 2 0| -4

2 hn Y2 Ys Ys Ys Z1 Z2
y2 | 4/5 1 1/5 0 -1 1/5 =2/5 4/5
ys| =3/ 0 3/5 1 0 =2/5 —1/5 17/5
18/5 0 =3/5 0 8 17/5 21/5|—207/5

31yt Y2 Ys Ya Ys 21 2
y30 4 5 1 0 -5 1 =2 4
ya|—3 =3 0 1 3 -1 1 1
6 3 0 0 &5 4 3 ]-39

y =1[0;0;4;1;0], 2 = [0;0],& = 39

Resenje primara ocitano iz optimalne tabele duala

x = [4;3],w = [6;3;0;0;5], =39

Problem prodavnice zdrave hrane

Prodavnica zdrave hrane pravi smesu dve vrste mizli. U Sport mizlima ima 20%
pSenic¢nih pahuljica, a u Tropic mizlima ima 32% pSeni¢nih pahuljica. Tropic mizle
kostaju 60 pfeniga kg a Sport mizle 80 pfeniga kg. Koliko kojih mizli treba staviti u
1 kg smese pa da se koli¢ina pSeni¢nih pahuljica odrzi do 25%, a da smesa bude $to
jeftinija?

Uvodimo veli¢ine x; = koli¢ina Sport mizli u 1 kg smese, x5 = kolic¢ina Tropic mizli u 1 kg
smese, ( = cena 1 kg smese.

C = 801’1 + 60.772 — min

0.20z; + 032z, < 0.25
x|y + Ty = 1

2120, 1220



Da bi dobili standardni oblik sa <, jednakost x; + x5 = 1 razdvajamo u dve nejednakosti:
x1+ 29 < 11z + 29> 1, poslednju mnozimo sa (—1) i ona postaje —x; — zg < —1.

—1 T ) w; W2 W3 Xy
w |1/5 8/25 1 0 0 —1]|1/4
wy | 1 1 0O 1 0 -1 1
wy|—-1 -1 0 0 1 —-1| -1
80 60 O O O O 0
0 0 0 0 0 1 0
0 T i) w1, Wy W3 Xo
wy |6/5 33/25 1 0 —1 0 |5/4
wy | 2 2 0O 1 -1 0 2
xo| 1 1 0 0 -1 1 1
80 60 0O 0 0 O 0
-1 -1 o 0 1 0| -1
1 T ) w1 Wy Wj
w, | 0 3/25 1 0 1/5/1/20
wy | 0 0 0 1 1 0
1| 1 1 0o 0 -1 1
0 =20 0 0 80| —80

2|z X9 w1 Wy  Ws
2| 0 1 25/3 0 5/3 5/12
wy | 0 0 0 1 1 0
1
0

1 0 —25/3 0 —8/3| 7/12
0 500/3 0 340/3|—215/3

x = [7/12;5/12],w = [0;0;0],¢ = 215/3 = 71 +2/3

Resenje duala:

y = [500/3;0;340/3], z = [0;0], & = 71+ 2/3

Resi¢emo isti problem na drugi nacin, preko duala

Primar Dual
—( = —80z; — 60zy — max —£ =0.25y; + y2 — min
0.20z; + 0.32z, < 0.25 020y, + w2 = —80
r + Ty = 1 032y, + w2 = —60
120, 2920 y1 >0



Za promenljivu y, se ne zahteva nenegativnost, zato uvodimo smenu y, = y) — 4, uz uslove

Yy >0, y5 > 0.

0 w1 ¥y ¥y 21 2

z2|—-1/5 -1 1 1 0]80

2 |—8/25 -1 1 0 160

/4 1 -1 0 0] 0

L oy b vy 2 2|

2| 3/25 0 0 1 —1]20

yy| —=8/25 -1 1 0 1 |60
—7/100 0 0 0 1 [60

20 Wy Yy z

p|1 0 0 25/3 —25/3]500/3

yy |0 -1 1 8/3 —5/3 |340/3
0 0 0 7/12 5/12 |215/3

y = [y1; 95 y5] = [600/3;0;340/3], yo = y5 — y5 = —340/3, z = [0; 0]

£=T1+2/3

Ocitavamo i resenje primara, koji je dual od duala:

r=[7/12;5/12],w = [0;0;0],{ = 71 +2/3

Za problem linearnog programiranja postaviti dual, resiti primar i dual

( =3z +4xs
J:.I'| — To
:)).1‘1 + -’),1'2

I + To
r1 >0 9 =

— T3 — max

N

IAIA IV
y O

=

—_

§ = —4y1 + 15y2 + 6y3 — min

4y + 3y + yz = 3
vi + 9y + y3 = A4
2y - y3 = —1

y1 >0, 13220, y3 >0

Uvodimo smenu z3 = zf — %, dodajemo x5 > 0 i x% > 0.

1|z x f 25 w we ws xp
wy | —4 1 2 -2 1 0 0 -—-1|-4
wy | 3 5 0 O 0 1 0 -1} 15
ws | 1 1 -1 1 o 0 1 -1 6
-3 -4 1 -1 0 0 0 O 0
0 0 0 O 0 0 0 1 0




0| x1 @y % 2% w we ws o
ol 4 -1 =2 2 -1 0 0 1] 4
we | 7 4 -2 2 -1 1 0 01|19
ws | 5 o -3 3 -1 0 1 0/ 10
-3 -4 1 -1 0 0 0 0 0
—4 1 2 =2 1 0O 0 0|—4
1] T xh xh wp Wy W3
z |1 —1/4 —1/2 1/2 —1/4 0 0 1
wy | 0 23/4  3/2 —3/2 3/4 1 0 |12
wy| 0 5/4 —1/2 1/2 1/4 0 1|5
0 —19/4 —1/2 1/2 -3/4 0 0| 3
2| x1 w9 xh xh wy Wy W3
s |1 0 —10/23 10/23 —5/23 1/23 0 | 35/23
2| 0 1 6/23  —6/23 3/23 4/23 0 | 48/23
wy| 0 0 —19/23 19/23 2/23 —5/23 1 | 55/23
0 0 17/23 —17/23 —3/23 19/23 0 |297/23
3|z xe af xf  wn Wy ws
201 0 0 0 —5/19 3/19 —10/19| 5/19
2|0 1 0 0 3/19 2/19 6/19 54/19
20 0 -1 1 2/19 —5/19 23/19 | 55/19
o 0 0 0 -1/19 12/19 17/19 |286/19
4z wy  xh Th ow wy  ws
x| 1 5/3 0O 0 0 1/3 0 5
wil0 193 0 0 1 2/3 2|18
2000 —2/3 -1 1 0 -1/3 1] 1
0 1/3 0O 0 0 2/3 1|16

Resenje duala ocitavamo iz optimalne tabele: y = [0;2/3; 1],z = [0;1/3;0;0],£ = 16.

Resiti problem linearnog programiranja

¢ =10xy — 57z — 923 — 2424 — max

1/2371
1/2%1
I

11/2x9 — 5/2z3 + 9x4

3/21‘2 —

1/2 +

'1'1207 $2207 xSZoa 1’420

Xyq

IA TN IA
o



U ovom zadatku imamo problem degeneracije, moguce je da se desi ciklicno kruzenje od
tabele do tabele. Da bi se to sprecilo, pri izboru radne kolone i pivota ¢emo koristiti pravilo
Blanda.

0] = To T3 T4 Wi Wy W3
wy | 1/2 —=11/2 =5/2 9 1 0 0|0
wy | 1/2 =3/2 —=1/2 1 0 1 010
ws | 1 0 0 0O 0 0 1|1
—10 57 9 24 0 0 010
1z 29 T3 T4 Wi Wy W3
z7|1 —-11 -5 18 2 0 010
wy | 0 4 2 -8 —1 1 0|0
wg | 0 11 5 =18 =2 0 1|1
0 =53 —41 204 20 O 01O
2|z X9 T3 T4 Wi Wa W3
z111 0 /2 -4 -3/4 11/4 0 |0
zo| 0 1 /2 -2 —1/4 1/4 010
w3 |0 0 —=1/2 4 3/4 —-11/4 1|1
0 0 —=29/2 98 27/4 53/4 0|0
3| x1 T2 T3 X4 wq Wy W3
3| 2 0 1 -8 =3/2 11/2 0 |0
zo|—1 1 0 2 1/2 —=5/2 0|0
wg| 1 0 0 0 0 0 111
29 0 0 —18 -—15 93 010
4 T To T3 X4 w1 Wo Ws
T3 | —2 4 1 0 1/2 -9/2 0 |0
xy | —1/2 1/2 0 1 1/4 —=5/4 00
w3 1 0O 0 0 0 0 11
20 9 0 0 -—21/2 141/2 0 |0
5| a1 To T3 T4 Wp Wy W3
wy | —4 8 2 0O 1 =9 010
xy| 1/2 =3/2 —-1/2 1 0 1 010
wg | 1 0 0 0 0 0 1|1
—22 93 21 0 0 =24 0|0

Biranje radne kolone po pravilu izbora nejnegativnijeg elementa bi nas dovelo u tabelu
broj 0. Treba izbeéi ciklicno kretanje kroz tabele. Zato po pravilu Blanda biramo radnu




kolonu z7.

6 1 T2 XT3 Ty W1 Wo W3
wpy |0 -4 -2 8 1 -1 010
x|l -3 -1 2 0 2 010
wy | 0 3 1 -2 0 -2 1|1
0 27 —1 44 0 20 0 [0
Tlx1 o T3 T4 W Wy wWs
wpy |0 2 0 4 1 =5 2|2
z|1 0 0 0 0 0 1|1
z3| 0 3 1 =2 0 -2 1]1
0 30 0 42 0 18 1|1

x = [1;0;1;0],w = [2;0;0],{ = 1

Problem snabdevacda studentskog restorana

Snabdeva¢ studentskog restorana treba da spremi barem 500 litara egzotika od pet
sokova iz skladista. Egzotik treba da sadrzi barem 20% dusa od narandze, 10 % dusa
od grejpfruta i 5% dusa od kupine. Koliko kojeg soka treba da smesa u egzotik pa

da postigne minimalnu cenu?

Uveséemo velicine:
dinarima.

Jedna postavka

orange | grejpfrut | kupina | zaliha cena

sok | juice (%) | juice (%) | juice (%) | (litara) | din / lit
1 40 40 0 200 1.50
2 5) 10 20 400 0.75
3 100 0 0 100 2.00
4 0 100 0 20 1.75
D 0 0 0 800 0.25

x; = koli¢ina soka 7 u litrama u isporuci egzotika i cena isporuke: ¢ u

¢ = 1.50z1 + 0.75x9 + 2.00z5 + 1.7524 + 0.25x5 — min

x1207 xQZoa x3207 x4207 x520

Ogranicenja za kolicinu isporuke, sadrzaj dusa od narandze, dusa od grejpfruta i dusa od

kupine:

T1+ o+ T3+ T4+ Ty
0401‘1 + 0051‘2 + 3

0.40z1 + 0.10z
020172

+ x4

500

VIV IV IV

8

0.20 (z1 + 2o + 23 + 24 + 25)
0.10 (l’l + T9 + T3+ x4 + 1'5)
0.05 (:L‘l + Xy + X3+ x4 + 1‘5)




Prebacimo sve promenljive na levu stranu i dodajmo ogranic¢enja zaliha:

0.20x1 — 0
0.3021

—0.0521 + 0
Z1

Prelazimo na dual:

T1+ To+ T3+ T4+ Ty
1525 + 0.80z3 — 0.2024 — 0.20z5
—0.1025 + 0.9024 — 0.10x5
1529 — 0.0523 — 0.0524 — 0.0525
T2
T3
L4
Ts

INININININIV IV IV IV

200
0

0

0
200
400
100
20
800

& =500y, — 200y5 — 400y — 100y7 — 50ys — 800y9 — max
y1 + 020y, + 0.30y3 — 0.05ys — ys < 1.50
y1 — 0.15y9 + 0.15y4 — Ys < 0.75
y1 + 0.80y2 — 0.10y3 — 0.05y4 - yr < 2.00
y1 — 020y + 0.90y3 — 0.05y4 — Ys < 1.75
y1 — 020y, — 0.10y3 — 0.05y4 — Y < 0.25
y1 20, y220, y32>20, Y12 >0, y5 20, y6 >0, y7 >0, ys >0, yg >0
0 Y1 Y2 Y3 Yq Ys Ye Y. Ys Yo Z1 22 Z3 24 %5
21 1 1/5 3/10 —-1/20 -1 0 0 0 0 1 0 0 0 0]3/2
29 1 -3/20 0 3/20 0 -1 0 0 0 0 1 0 0 0]3/4
Z3 1 4/5 —1/10 -1/20 0 0 -1 0 0O 0 0O 1 0 O 2
24 1 -1/5  9/10 —-1/20 0 0 0O -1 0 0 0 0O 1 0]7/4
| 1 -1/5 -1/10 -1/20 0 0 0 O -1 0 0 0 0 1|1/4
—500 0 0 0 200 400 100 50 80 O O O O O 0
Tlyr e Y3 Y4 Ys Yo Yr Ys Yo 21 22 23 Z4 25
2110 2/5 2/5 0 -1 0 0 0 1 1 0 0 0 -—-1/|5/4
%»|0 1/20 1/10 1/5 0 -1 0 0 1 0 1 0 0 —1]1/2
z3 | 0 1 0 0 0 0 -1 0 1 0 0 1 0 -1]|7/4
z4| 0 0 1 0 0 0 0o -1 1 0 0 0 1 -11]3/2
n|1l -1/ —-1/10 —-1/20 0 0 0 0 -1 0 0 O O 1 |1/4
0 —-100 =50 —25 200 400 100 50 300 O O O O 5001125
21y1 Y2 Y3 Ya Ys Yo Y7 s Yo 2z 22 23 24 25
2110 0 2/5 0 -1 0 2/5 0 3/5 1 0 -2/5 0 =3/5 |11/20
%»|0 0 1/10 1/5 0 -1 1/20 0 19/20 0 1 -1/20 0 —19/20| 7/17
y2 | 0 1 0 0 0 0 -1 0 1 0 0 1 0 -1 7/4
z2] 0 0 1 0 0 0 0 -1 1 0 0 0 1 -1 3/2
vww| 1 0 —-1/10 —-1/20 0 0 -1/5 0 —-4/5 0 0 1/5 0 4/5 3/5
0 O —50 —25 200 400 0 50 400 0 O 100 0 400 300




3|y Y2 Y3 WYa Ys Ys Y7 Ys Yo 21 22 23 24 %5
w10 0 1 0 52 0 1 0 372 5/2 0 -1 0 —3/2| 1/8
»|0 0 0 1/5 1/4 -1 -1/20 0 4/5 —1/4 1 1/20 0 —4/5| 11/40
y2| 0 1 0 0 0 0 —1 0 1 0 0 1 0 -1 7/4
40 0 0 0 52 0 -1 -1 -1/2 -52 0 1 1 1/2 1/8
vw|1 0 0 —-1/20 —-1/4 O -1/10 0 -—-13/20 1/4 0 1/10 0 13/20 14/19
0 0 O —25 75 400 50 50 475 125 0 50 0 325 1475/4

41y1 Y2 Y3 Ya Y5 Yo Yyr Y Yo 21 2o 23 24 25
%10 0 1 0 52 0 1 0 372 5/2 0 -1 0 —372] 118
ye|O 0 0 1 5/4 -5 -1/4 0 4 -5/4 5 1/4 0 -4 11/8
y2/ 0 1 0 O 0 0 —1 0 1 0 0 1 0 -1 7/4
40 0 0 0 52 0 -1 -1 -1/2 -5/2 0 1 1 1/2 1/8
w1 0 0 0 —3/16 —1/4 —1/9 0 -9/20 3/16 1/4 1/9 0 9/20 | 129/160
0 0 0 0 425/4 275 175/4 50 575 375/4 125 225/4 0 225 3225/8

y = [129/160;7/4;11/8;11/8;0;0;0;0;0], 2 = [0;0;0; 1/8; 0]
= [375/4, 125,225 /4,0,225], w = [0; 0; 0; 0; 425 /4; 275; 175/4; 50; 575; 375/4; 125; 225 /4]
¢ = 3225/8 = 403.125

Treba nam reSenje primara, ono daje recept i cenu najjeftinije smese:

x = [93.75; 125; 56.25; 0; 225], ¢ = 403.125

Druga postavka

¢ = 1.50z1 + 0.7529 + 2.00x3 + 1.7524 + 0.2525 — min
x1207 x2207 x3207 I‘420, [E5ZO

Iz tabele sa cenama mozemo uociti da ni jedna sirovina nije besplatna, a da su ogranicenja
za sadrzaj data u procentima. Jasno je da u optimalnom resenju koje daje minimalnu cenu
mora biti koli¢ina isporuke tacno 500 litara.

Zaliha soka broj 5 je veca od isporuke (800 > 500), to ograni¢enje mozemo ignorisati. Sok
broj 4 je 100% kupina dus, njegova zaliha je veéa od 5% isporuke (100 > 0.05 - 500 = 25),
slicno za sok broj 3, ogranic¢enja za njihove zalihe mozemo ignorisati.

Koristedi ova razmatranja mozemo postaviti jednostavnija ogranicenja za sadrzaj i izbaciti
pomenuta ogranicenja za zalihe:

T1+ To+ T3+ T4+ Ty Z 500
0.40z1 4 0.0522 + x3 > 0.20- 500 = 100
0.40z1 + 0.10z- + x4 > 0.10- 500 = 50
0.20z > 0.05-500 = 25
1 < 200
T < 400

10



Prelazak na dual daje jednostavniju tabelu nego u prethodnoj postavci. ReSenje je isto za
primar, reSenje duala se, naravno, razlikuje.

0] wn Y2 Ys  Ya  Ys Y6 21 22 23 24 25
2] 1 2/5 2/5 0 -1 0 1 0 0 0 0]32
»| 1 1/20 1/10 1/5 0 -1 0 1 0 0 0]3/4
23 1 1 0 0 0 0 0O 0 1 0 O 2
24 1 0 1 0 0 0 0 0 0 1 0]|7/4
25 1 0 0 0 0 0 0 0 0 0 1]1/4
—-500 —100 =50 —25 200 400 O O O O O 0
iyt y Ys Y4 Ys Ye 21 22 23 24 25
z11 0 2/5 2/5 0 —1 0 1 0 0 0 -1 5/4
»| 0 1/20 1/10 1/5 0 -1 0 1 0 0 —1]|1/2
z3 ] 0 1 0 0 0 0 0 0 1 0 —-1|7/4
z4 ] 0 0 1 0 0 0 0 0 0 1 —1/3/2
y1 | 1 0 0 0 0 0 0O 0 0 O 1 |1/4
0 —100 —-50 —25 200 400 O O O O 500|125
21y Y2 Y3 Y4 Ys Y 21 22 23 24 25
2]0 0 2/5 0 -1 0 1 0 -2/5 0 —3/5 [11/20
z| 0 0 1/10 1/5 0 -1 0 1 —1/20 0 —19/20 7/17
y2 | 0 1 0 0 0 0 0 O 1 0 —1 7/4
z4|1 0 O 1 0 0 0 0 O 0 1 -1 3/2
y1] 1 0 0 0 0 0 0 O 0 0 1 1/4
0 0 —-50 —25 200 400 0 O 100 0 400 300
3yt v2 Y3 W Yys  Ye 21 Z2 23 Z4 25
3]0 0 1 0 —5/2 0 5/2 0 -1 0 -3/2| 11/8
%»|0 0 0 1/5 1/4 -1 —1/4 1 1/20 0 —4/5| 11/40
2| 0 1 0 0 0 0 0 0 1 0 —1 7/4
4|0 0 0 0 52 0 -5/2 0 1 1 1/2 1/8
vy 1 0 O 0 0 0 0 0 0 0 1 1/4
0O 0 0 -25 75 400 125 O 50 0 325 | 1475/4
dlyi y2 Y3 Ya  Ys Y6 21 29 23 24 25
»10 0 1 0 —572 0 52 0 -1 0 -3/2| 11/8
ye|0 0 0 1 5/4 -5 -5/4 5 1/4 0 -4 | 11/8
|0 1 0 0 0 0 0 0 1 0 -1 7/4
4]0 0 0 0 52 0 -52 0 1 1 1/2 1/8
y| 1 0 0 O 0 0 0 0 0 0 1 1/4
0 0 O 0 425/4 275 375/4 125 225/4 0 225 | 3225/8

x = [93.75;125; 56.25; 0; 225], ¢ = 403.125
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Problem angaZovanja u supermarketu

Supermarket pravi raspored radnika na kasi po smenama. Smene traju po 8 sati.
Poceci smena i dnevnice (€) su dati u tabeli.

00h | 04h | 08h | 12h | 16h | 20n

30 ‘ 30 ‘ 20 | 20 ‘ 25 ‘ 30
U sledecoj tabeli su date potrebe za radnicima na kasi u periodima dana.
0-4 ‘ 4-8 |8-12 12—16‘16—2() 20-24
ST2 5674

Naci najjeftiniji plan angazovanja radnika na kasi uz zadovoljenost datih potreba.

Uveséemo velicine: x; = broj radnika koji poc¢inju i-tu smenu. Promenljive x; moraju
pripadati skupu celih brojeva. Cena dnevnog angazovanja je (.

¢ = 30x; + 302y + 2023 + 2024 + 2525 + 3026 — min

Ty + X2
T2 + X3
T3 + T4
T4 + s
Ts + g
T Te

VIV IVIVIVIV
WA 1O Ut

'T1207 $220, x3207 I4207 ,T5ZO7 mﬁZO

Prelazimo na dual i reSavamo ga simplex metodom.

Ol vi Y2 Ys Ys Ys Ye¢ 21 22 23 24 25 Z6
z1] 1 0 0 0 0 1 1 0 0 0 0 0130
29| 1 1 0 0 0 0O 0 1 0 0 0 0130
z3 | 0 1 1 0 0 O O O 1 0 0 0120
za| O 0 1 1 0 O 0 0 O 1 0 0120
z5| O 0 0 1 1 0O 0O 0O 0O 0 1 0125
ze| O 0 0 0 1 1 0 0 0 0 0 1130
-2 -5 -6 -7 -4 -3 0 0 0 O O 0] O
Liyn Y2 Ys Ys Ys Yo 21 22 23 24 25 %
z1] 1 0 0O 0 0 1 1 0 0 O O 0 30
29| 1 1 0O 0 0 O 0 1 0 0 0 0] 30
z3 | 0 1 1 0 0 O 0 0 1 0 0 0] 20
ya | O 0 1 1 0 O 0o 0 0 1 0 0] 20
zs| O O -1 0 1 O 0 0 0O -1 1 0 5
26| O 0 0O 0 1 1 0 0 0 O O 1/ 30
-2 -5 1 0 -4 -3 0 0 0 7 0 01140
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[0; 5;0; 0;0; 0].

= [5;20;0;20; 5; 25], z =

Resenje duala je: y

345

2;0;5;4;3; 1], w = [0;0;3;0;0;0],¢ =

xr =

Dnevna

Plan angazovanja po smenama je u x. U trecoj smeni ¢e biti tri radnika viska.

dnika je 385€.

Dobili smo celobrojno resenje.

cena angazovanja ra
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