
Homework 1

Due: September 4, 2009

Exercise 1:
For each of the following problems, determine whether the problem is a linear pro-
gram or not, and justify your answer.

(a)

maximize x1x2

subject to x1 + x2 = 2

(b)

maximize x1

subject to x1 + x2 = 2
x2

1 − x2
2 ≤ 0

(c)

minimize x1 + x2

subject to x1 − x2 ≤ 1
x1 + x2 − x3 ≥ 5

(d)

maximize x1 + x2

subject to x1 − x2 ≤ 1
x1 and x2 are integers

(e)

minimize x1 − x2 + x4

subject to x1 − x2 ≥ 3
x4 ≤ 4
x1, x2 ≥ 0
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Exercise 1, page 15:
For the Reddy Mikks model, construct each of the following constraints and express
it with a linear left-hand side, and a constant right-hand side:

(a) The daily demand for interior paint exceeds that of the exterior paint by at
least 1 ton.

(b) The daily usage of the raw material M2 is at most 6 and at least 3.

(c) The daily demand for interior paint cannot be less than the demand for the
exterior paint.

(d) The minimum quantity that should be produced of both interior and exterior
paint is 3 tons.

(e) The proportion of interior paint to the total production of both interior and
exterior paint must not exceed 0.5.

Exercise 2, page 15:
Determine the best feasible solution among the following points for the Reddy Mikks
model:

(a) x1 = 1, x2 = 4.

(b) x1 = 2, x2 = 2.

(c) x1 = 3, x2 = 1.5.

(d) x1 = 2, x2 = 1.

(e) x1 = 2, x2 = −1.

Exercise 3, page 15:
For the feasible solution x1 = 2, x2 − 2 of the Reddy Mikks model, determine the
unused amounts of the raw materials M1 and M2.

Exercise 12, page 21:
Wild West produces two types of cowboy hats. A type 1 hat requires twice as much
labor time as a type 2. If the all available labor time is dedicated to Type 2 alone,
the company can produce a total of 400 Type 2 hats a day. The respective market
limits for the two types are 150 and 200 hats per day. The profit is $8 per Type 1
hat and $5 per Type 2 hat.
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(a) Model the problem as linear programming (LP) problem.

(b) Determine the number of hats of each type that would maximize profit (use
the graphical solution).
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