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Lecture 1: Introduction

Problem 1: Insurance Advertising

The Great Benefit insurance company sells automobile and house insurance. In order to increase the number of new policies written, the firm plans to advertise on TV and to send letters to new area residents. Earlier experience shows that each $1000 spent on TV ads results in 25 new automobile insurance policies and 6 new house insurance policies. Each letter to a new resident has an 0.3% chance of yielding a new house insurance policy and an 0.4% chance of generating a new automobile insurance policy. The letters cost $0.25 each.  Great Benefit wants to generate at least 3000 expected new insurance contracts via the advertising campaign, under the condition that at least 30% of them are for house insurance.

Formulate a linear programming model to minimize the cost of Great Benefit’s promotion.  Define clearly all your variables.

Solution:

Decision variables:

    T = number of  units of TV advertising. Each unit is $1000

    L = number of letters to be mailed

Objective function:

    Total cost = 1000 T + 0.25 L (to be minimized)

Constraints:

1. (6+25) T + (0.003+0.004) L  ( 3000   (expected new contracts)

2. 6 T + 0.003 L  (  0.3 ( (6+25) T + (0.003+0.004) L(   (house contracts at least 30% of total)

3. T, L ( 0

The mathematical model:

        Min  1000 T + 0.25 L

        s.t.

(1) 31 T + 0.007 L  (  3000 (expected new contracts)

(2) (3.3 T + 0.0009 L ( 0 
(3) T, L ( 0 

Problem 2: Computer Assembly

Garden State Computers (GSC) makes PC’s. The demand for the next four months is

Month
Demand

1
500

2
600

3
700

4
800

The PC's can be assembled in two factories, Factory 1 and Factory 2. Assembling a single PC in Factory 1 requires 2 hours of labor and costs $400. A PC assembled in Factory 2 requires 3 hours of labor and costs $300. For each month, the number of available labor hours is 800 in Factory 1 and 600 in Factory 2. It costs $100 to hold a PC in inventory for a month. At the beginning of Month 1, GSC has 200 PC’s on hand.

Formulate a linear programming model to minimize the cost of meeting demand.  Define clearly all your variables.

Solution:

Decision variables:

    X[kj] = number of PC’s produced in factory k, month j (k=1,2, j= 1,2,3,4)

    I[j] = inventory at end of month j = 1,2,3,4

    I[0] = 200, the initial inventory is given

Objective function:

    Total cost = 400 (X[11] + X[12] + X[13] + X[14]) + 

                           + 300 (X[21]  + X[22] + X[23] + X[24] ) +

                                       + 100 (I[1] + I[2] + I[3] + I[4])     (to be minimized)

Constraints:

    2 X[1j] ( 800, j=1,2,3,4 (hours available in factory 1)

    3 X[2j] ( 600, j=1,2,3,4 (hours available in factory 2)

    I[1] = 200 + (X[11] + X[21]) (500 (ending inventory, month 1)

    I[2] = I[1] + (X[12] + X[22]) (600 (same, month 2)

    I[3] = I[2] + (X[13] + X[23]) (700 (same, month 3)

    I[4] = I[3] + (X[14] + X[24]) (800 (same, month 4)

    All variables nonnegative

