Linear Programming Problems

1. Maximize z = 6x1 + 4x2 subject to

T § 700
ro < 900

3r1 + o < 2400
r1 + 2z < 1600
o, T2 2 0

Solution: (640, 480) , zner = 5760

2. Maximize z = x; + xo subject to

A Ty > 1
51 + 10x9 < 50
X9 < 4

4 Ty 2 0

Solution: (10, 0) , zmae = 10

3. Maximize z = 3x1 + 222 subject to

r1 +
—5x1 +
—xr1 +
A
X1 ’
Solution: (5, 1), zZmaee = 17
4. Maximize z = 4x1 + 3x2 subject to
T + T2
2%1 + 2%2
X1 3 Z2
Solution: Infeasible.
5. Maximize z = —3x1 + 4x9 subject to
I — X9
21 4+  2z9
rr T2

Solution: (2, 2) , Zmar = 2

6. Maximize z = 2x1 + z9 subject to

11z + 3xa > 33
8:171 + 53)2 S 40
Ty + 10z < 70

T s X9 Z 0

Solution: (5, 0) , Zmaezr = 10
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7. Minimize z = bx1 4 8xy subject to

z1 <
T2 2>
1 + X2 =
rp o, T2 2
Solution: (300, 200) , zmnim = 3100
8. Minimize z = 22z + 622 subject to
11y + 329 > 33
8r1 + Sryg < 40
Tr1 + 10xy < 70
rr o, 2 = 0
Solution: (3, 0) or (g—?, @) s Zmin = 66
9. Minimize z = —2x;1 + 6x9 subject to
3r1 + 2x9 <
rn - T2 =
2p; — 19 =
1, To =
Solution: (2, 0) zmin = —4
10. Maximize z = 8x1 + bxo subject to
10x; 4+ 920 < 90
41 4+ 3x0 > 12
rr o, 2 = 0
Solution: (9, 0) 2pmer = 72
11. Maximize z = 6x1 + 222 subject to
51 + 6z >
7:171 + 83)2 S
1, Ty =
Solution: (8, 0) zper = 48
12. Maximize z = x1 — 2xy subject to
I — 2%2 <
r1 + T2 2
T, Ty =
Solution: (13—0, %) s Zmaz = 2
13. Maximize z = 3x1 + 2x2 subject to
1 + x2 <
3:171 + X2 2
xp — x2 <
o, x2 2

Solution: (8, 2) , Zmaezr = 28
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14.

15.

16.

17.

18.

19.

20.

Minimize z = 3x1 4+ 4z subject to
3r1  + )
T + T2
1 + 2z
rr o, T2
Solution: (1, 6) zmim = 27
Minimize z = 30x; + 40x2 subject to
2%1 — X9
ry +  x2
I + 3%2
T 3 Z2
Solution: (%, 1—78) s Zmin = @
Maximize z = 2z1 + 8zo subject to

T + Z9
3:171 + T2
I ) {5

Solution: unbounded case
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Minimize z = 8x1 4+ 9x3 + bxs subject to

221 4+ 3zo + T3 > 2
501 + 2x9 — 3x3 > 4
Tty + 6xg + 4dx3 > 5
rn o, x2 , x3 = 0
2 82

cone (8 —
Solution: (&, &, 0) , zZmin = 3

-

Minimize z = 20x; + 20x2 + 40x3 subject to

2x1 + bry + 6zz > 6
6xy + 2z2 + 123 > 9
51 4+ 4dxe + 8rz3 > 8

1 ) xo ) €3 Z 0
Solution: (%, %, %) s Zmin = 37

Minimize z = 65x1 + 12029 + 70x3 subject to

r1 + To + 2x3 > 5
e + 2%2 + 2%3 > 6
2¢7 4+ 4xz2 4+  z3 > 8
I N ) N I3 > 0

Solution: (%, 1, %) s Zmin = 300

Maximize z = 3z1 + 4z subject to

21 + 32
2x1 + T9
rr o, T2

Solution: (%, 1) Zmaee = 53
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Maximize z = 2z1 + 4xo subject to

e + 2%2
r1 + T2
x1 ; €2

Solution: (1, 1) zper =6

Maximize z = 2x1 — x9 subject to

1 + 3%2
rr - T2
I ) Z2

Solution: (3, 1) Zmae =5

Maximize z = x1 + 2x2 subject to

2%1 + 29
T+ X2
x1 ) Z2

Solution: (0, 3) Zpmer =6

Minimize z = 12z + 16z subject to

1+ X2
T

x2
T, @

Solution: (30, 20) z, = 680

Minimize z = 6x1 4+ 10x2 subject to

€1
€2
31 + 2x9
x1 ) )
Solution: (6, 18) zy, = 216
Maximize z = x1 + xo subject to
T + X2
2%1 + 29
2:171 + X2
rr o, X2

Solution: (0, 2) 2Zmee = 2

Maximize z = 4x; + 1229 subject to

3x1 + T9
1+ 2z
—2x1 + 2z9
T s T2

Solution: (20, 40) zpnae = 560
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28.

29.

30.

31.

32.

Minimize z = x1 + x subject to

z1 + x2 <
2:171 + 29 <
2:171 + T2 =
1 o, X2 2=

Solution: (1, 0) zym =1

Maximize z = bx; + 1529 subject to

4x1 + T

T + 33)2

—I1 + 31’2

x ) €2

s . (450 800 __ 14250
Solution: (W’ W) Zmaxr — 3

Maximize z = 6x1 + 4z subject to

3r1 + 2x9
2:171 + 3:172
r + )
rr o, z2

Solution: (10, 15) zpee = 120

Minimize z = x1 + 4x9 + x3 subject to

—x1 + To + x3 = 2

-1 + 2z > 1
1, r2 o, X3 2

Solution: (O, %, %) s Zmin = 3.9
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Minimize z = 4x71 4 3z + x3 subject to

r1 + ro + 3 = 9
4%1 — 5%2 — 51'3 > 0
-1 + x3 < 0

T, T2 3 = 0

Solution: (5, 0, 4) , zmin = 24
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. Maximize

2:171
T
r1
L1

+ 4+

Solution:

Maximize

Solution:
Minimize

8r1 +
3:171 —
X )

Solution:
Minimize

T —
31 +
X1 )

Solution:
Minimize
T —

4%1 —
x1 ’

Solution:

Minimize

Solution:
Minimize

2r; +
rr +
X ’

Solution:

z

z = Tx1 + 229 + bxs subject to

T2 + w3 < 50
ro + 2x3 < 40
3y + T3 = 35
T2 3 = 0
135 15 65 __ 1300
(. 2. F) s Zmax = 477
z = 2x1 + 3z9 subject to
207 + T2 = 2
—xr; + 22 = 1
xr o, x2 = 0
B 9) e = 4
= 3x1 + 2x9 + 3x3 + x4 subject to

2%2 + 21’3 — 41’4 = 4
3T+ xr3 — ry = 18
T2 o, r3 o, ry =2 0

(17,0, 0, 33) , Zpmin = 54

z = 4x1 + 229 + 3 — D4 subject to

To + 2x3 — bdry = 13
9%2 — 6%3 — 3%4 = 3
€2 5 €3 5 Ty 2 0
(0, 7, 10, 0) , Zmin = 24
z = —x1 — 3xg — 14x3 — 4x4 subject to
200 + 23 — 2x4 = 4
6xs + 923 — 3xy = 17
€2 5 €3 5 Ty 2 0
(27 0,1, 0) y Zmin = —16
z = —2x1 + 6x9 subject to
3r1 + 2x9 < 6
I — xI9 > -1
2%1 — xI9 > 2
o,  x2 2 0

(27 0) s Zmin = —4

z = 2x1 + 3x9 + 4x3 subject to

ro + 3x3 > 12
2x9  + r3 > 18
T2 o, xzz =2 0

(2, 8,0), Zmin =28



