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A2 CHA| TGS 22 Of2H et ZCt.

Maximize Z —3z; —4xy — 5253 =0

Subjectto z, = 150 — 32, — x5 — 524
r5 =120 — 2y — 4wy — T3
rg = 105 — 22, — 224

T, T, Ty, Ty, Ts, Tg > 0

>

reduce cost & 7H& A2 U2 x5. WEtM 23 E pivot variable= MEIBHITY,

$4:150_5$320 ZC3§30
2 =105 —23, >0 x4 <525

1 1
5 =Ly

x4XHE—'1.x3:30—%x1— To—

ChAl =42 M 4SHH of2fef ZLTf.

Z —3x,+x,—150 =0

3 1 1
2 19 1
4 2

reduce cost & x4 7t 7H& ALt [2tM 25 E pivot variable2 MEHOICY,

CIA] $HH min ratio test TISH.

1

19

2



EH — 450 _ 2 1. _ 5
T M. 1y = T3 — 7521 + 1974 — 1975

ChAl =42 M7 SHE XL

;o 6, 16 15 1500
1971 T 1974 T 1975 T 19

B0 2 1 .

= — —.’IE — —
2779 T 1971 T 19" 1978
480 11 41
37 79 T 19717 1974 T 1975
6= 79 T 1971 T 1974 1975

O|H| reduced costE &Rl EMH R E Hx0| A7t F474 OtL| B2 A&l =EHFICE

et £ &8 = o2t ZLt.

o.’L‘lzo
__ 450
* T2 = 9
__ 480
* T3 = 79
OZC4:O
01‘5:0
_ 630
*Te = 719
__ 1500
*Z =y



4.3-6

a

4|2 CHA X7 go 2 of2fiet ZTt.
Maximize Z —5x; —3xy —4x3 =10
Subjectto x, = 20 — 2z — 1y — x4

X1, Lo, Ty, Ty, Ty >0

T2 7|1K HItOIL B2, X7 enter H4-E HE W 1, T2 235 MEHHA iterationS 2|2 3}StCt.

b

Z|xy |2y | x5 | Ty | x5 | RHS
1/-5[{-3|—-4,0]0| 0
0
0

2|01 1|1 |1]0]20

Ts

x1 O MY ZX|2, 7| H4-7} OfLIE 2, g MEY,

b —

min{z—lo, %}:15. X L1EH,

Z| x| Ty |Tg | Ty | x5 | RHS
111 |-=1]0]0| 2|60
1] 1 1
3 | 1 1
Ty ME,
min{10, 30} = 10. -, AEH,
Z|xy |9 | T3 | Ty | T5 | RHS
170}0]0 2| 1/|70
20| =110} 2 |—1|10
x50 2 (0|1 |-1]11]10

OpA
ll



4.3-7

a

4|3 CRA| T ol 2 Of2H 9t 2T,

Maximize Z — 2z, —4x9 — 325 =0

Subjectto x + 3xy + 225 + x4, = 30
T+ Xy + T3+ 15 = 24
3r, + 5xy + 313 + x5 = 60

T, Ty, Ty, Ty, T, Tg > 0

To= 7| It OIL|E 2, £ 7| enter HRE Fe Wl 1y T2 158 MBS A iterationS XA 3totCt

b
Z|lxy | xy | X5 | Ty | x5 | Tg | RHS
1/-2]—-4|-3/0[0|0] O
x, |01 |32 ]110]0)30
x5 0| 1 0|1 0] 24
26| 0] 3 | 5 0]0]1]60

ToZb MY X2 7| KHETH OB R, g A1EH,

—

min{3Y, 24 60y=15 g, Mef,

271773
| x| Ty | T3 | Ty | X5 | Tg | RHS
1|—3] 3|03 ]0]|0]45
x50 53 | 2|15 ]0]0]15
5|0 2 |—3|0|—=3|1]0] 9
6|0 3 | 3 |[3[=3]0]1]15

min{30, 18, 10} =10. xg A&,
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4.4-6

a

4|3 CRA| T ol 2 Of2H 9t 2T,

Maximize Z — 3z, —5x9 — 625 =0

Subjectto x, =4 — 2z, —x9 — T3
Ty =4 —x — 229 — T3
Tg=4—x — Ty — 214
Ty =3 — T — Ty — T3

X1, Tg, T3, Ty, T, LTg, Ty >0
reduce cost & 7H& &2 2 x4. MH2tM 255 pivot variableZ MEstCt,
O|Z min ratio testS XI&stct.

Metex| o

rlo

o
_0'_|-
[l

-

2, 2= 02 CHelSt D 7

1

1

CHAl =212 T -5HEH of2Het Z Lt

Z — 22y + 3w —12 =0

1 1 1

1 1
x4:2—§l’1—§$2+§3}6

1 3 1

1 1 1

HA| Bt HHOfl ELEX] §4QUCE. CHS pivot variable z,. £ HHE 10| Al TIs = ZC.



O

« min ratio test

1
373:2—556220 I’2§4
1
3 4
1
o{L‘5
44 7 4
1 1 2
1 4 1
4 1 1
CU4 — - gCL‘l + §$6 + §x5
1 1 1
ZU‘? — - §ZE1 + §$6 + 5375
la:l:O
on %
.'CBS:%
ca’/‘4:%
'.CC5 0
ox6:0
.LE,?_%
-z =4
Z|xy | Xy | T3 | Ty | X5 | x5 | Ty | RHS
1/ -3/ —5|—-6[0]0,0]0] 0
g0l 211 |1]0]0 0] 4
2|0l 1|2 1]o|1]0 0] 4
rg | 0] 1 1 210011101 4
2.0 1|1 /1]0]0|0]|1] 3




min{1, 2,2, 3}=2. x4 M=
Z|xy| 2y | T3 | Ty |Xs5| g | Ty | RHS
1/0|—2/0|0|0|3]0]12
z 022 loj1l0[-3]0)| 2
x50 22001 |—=3]0]| 2
zg |0 3| 5|10/ 0] 3]0 2
2|0 51 53]0/0[0]—5/1]|1
min{4, 3, 4,2} = 3. x5 M=,
Z|xy | Ty |Ts|Ty| X5 | Tg | T | RHS
2 4 7 44
1 2jo0(o0j0| 35| f]of%
/0131001 |—3|—3]|0] 3
|03 1]0]0] 2 |—3]|0] 3
3|0 21010 |—%|2]0] 3
7|0 3]0]0]0|—3|—3|1] 3
=
C

gurobiZ O|8dli A £ X3 E Foli 24t

from gurobipy import *

model = Model("ex4.4-6")

model .setParam('OutputFlag', 0)

Restricted license - for non-production use only - expires 2026-11-23
CPUZ OS HE7t £3E(M 2O = HESLICH

x1 = model.addVar (vtype=GRB.CONTINUQOUS, name="x1")
x2

model.addVar (vtype=GRB.CONTINUOUS, name="x2")

x3 = model.addVar (vtype=GRB.CONTINUOUS, name="x3")

model.setObjective(3 * x1 + 5 * x2 + 6 * x3, GRB.MAXIMIZE)

model.addConstr(2 * x1 + x2 + x3 <= 4)

model.addConstr(xl + 2 * x2 + x3 <= 4)



model.addConstr(xl + x2 + 2 * x3 <= 4)

model.addConstr(xl + x2 + x3 <= 3)

model.optimize()

for var in model.getVars():
print (f"{var.varName}: {var.x}")

print("0Obj: ", model.objVal)

x1: 0.0

x2: 1.3333333333333335
x3: 1.3333333333333333
Obj: 14.666666666666668

LA U= 2.
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60
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200
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—|©
0[O — | — | _
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o —H O O

Ly | Ly
Ty | Ly

o O +H O

Lo
Lo

Slen <t r=lon =l

Ty
Ty

o o O

A

— O O O

}=30. x5 ME.

4.4-8

min{

10

66.666666666667

—

—

=34

=
=)
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