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2.2 | Use the simplex method to describe all the optimal solutions of the following problem
C maximize 2xy + 3x, + 5x3 + 4x,4

subject to X1+ 2%, F 3x3 + X3 <5 < Wy
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5.6 Solve the following linear program: V’?d‘ e @4%-
e

maximize —xi — 2To

subjectto —2x1 +7x2 < 6

—3r1+ 9 < —1

91 — 42 < 6

r1— o < 1

Tx1 —3x9 < 6

Orpn 1 7”@@;@../ Tomi AT = =
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6.1 Consider the following linear programming problem:

maximize —6x1 + 32x5 — 93

subject to —2x1 + 10z2 — 323 < —6
1 — T(xo+2x3 <
X1, T2, T3 =

Suppose that, in solving this problem, you have arrived at the following

dictionary:
C = —18 — 3 Ty =F 2 i)
r3 = 2 — g4 + 4 Ty — 2 i
r1 = 0+ 2 Tg4 — To + 3 Is

(a) Which variables are basic? Which are nonbasic?

(b) Write down the vector, x5, of current primal basic solution values.
(c) Write down the vector, 2}/, of current dual nonbasic solution values.
(d) Write down B~!N.

(e) Is the primal solution associated with this dictionary feasible?

(f) Is it optimal?

(g) Is it degenerate?
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6.6 Find the dual of the following linear program:

T

maximize ctx
subjectto a < Ax < b
< r < u.
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7.1 The final dictionary for

maximize x1+2x9+ T3+ T4

subjectto 2z1 + x2+5x3+ x4 < 8
2x1 + 29 +4xy < 12

3r1 4+ To+ 2x3 < 18

r1, T2, T3, T4 = 0

1S

¢ (12d-[120 — 0225 — 09w — 28 x4

5132:6— 1 —0.55[36—2 Iq

r3 = 04102 21 — 0.2 z5 + 0.1 g + 0.2 24
z7 ={11.211.6 21 + 04 25 + 0.3 ¢ + 1.6 x4

(the last three variables are the slack variables).

(a) What will be an optimal solution to the problem if the objective func-
tion is changed to

3x1 + 2x9 + x3 + 247
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¢ =124~ 17 01 — 02 25 — 0.9 5 — 2.8 x4

Ty = 6 — T1 — 09 g — 2 x4
r3 = 04— 0.2(x1)— 0.2 5 + 0.1 g + 0.2 x4
ry =11.2—- 1.6 1 + 04 x5 + 0.3 g + 1.6 x4
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(b) What will be an optimal solution to the problem if the objective func-
tion is changed to

r1 + 229 + 0.523 + 247

Cg Wf%ﬂgrwi + oL
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(c) What will be an optimal solution to the problem if the second con-
straint’s right-hand side 1s changed to 26?
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7.2 For each of the objective coefficients in the problem in Exercise 7.1, find the
range of values for which the final dictionary will remain optimal.
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6.7 (a) Let A be a given m X n matrix, c a given n-vector, and b a given m-
vector. Consider the following max—min problem:

b,
masmin (¢7x " 4z {(677) ZZM I b

By noting that the inner optimization can be carried out expllcltly, show
that this problem can be reduced to a linear programming problem.
Write it explicitly.

(b) What linear programming problem do you get if the min and max are
interchanged?
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[CT#9.2

What is the dual of: maximize cx subject to Ax < b? The dual of: maximize

AX = b.x > (?
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9.5 Generalize Theorems 5.2 and 5.3 to the context of general LP problems. Use your result to
./ findoutif

XF=3 x3=-1. x¥=0, xt1 =2

is an optimal solution of the problem

maximize 6x; + X5, — X3 — Xy
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X3, Xy 2> 0.
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