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1. Consider the following linear programming problem,

Maximize Z=2x -x,+x,
Subject to
3, —2x,+2x, =15
=X bx tx, 53
Xy=%, tx =4

X, %% =0

If we let x,,Xx,,% be the slack variables for the 1%, 2" and 3™ constraints respectively,
the simplex method vields the following optimal tableau.

BV iz %, Xs ] e s e *; | RES
i I 0 0 2 1 1 0 i
% 0 0 1 5 I 3 0 24
X o 0 2 0 1 | 7
X, 0 1 0 4 1 2 |

Apply sensitivity analysis to answer the following questions, (DO NOT solve the new
problems from scratch.)

(a) Find the range of b, (resource of the 3" consiraint; 4) so that the optimal basis
remains the same? (10 points)
(b) What is the new optimal sclution if the coefficients of x, is changed to

¢ 4
tdy 2 3
o T
[ 1
(10 points)

(e} What is the new optimal solution if an addition constraint 2x,+x, +3x, <60 is
added to the original problem? (10 points)

- {d) What is the new optimal solution if the objective function is changed to
Z =5z +x,+3x, (10 points)
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2, The NTUST library must build shelving to store 400 4-inch high books, 200 8-inch high
books, and 100 12-inch high books. Bach book is 2-inch thick. The library has several
ways to store the books. For example, an 8-inch high shelf may be build to store all
books of height less than or equal to 8 inches, and a 12-inch high shelf may be built for
the 12-inch high books. Alternatively, a 12-inch high shelf may be built to store all books,
It costs $5000 to build a shelf and that a cost of $3 per square inch is incurred for book
storage. (Assume that the area required to store a book is given by height of storage arca
times book's thickness.) Formulate and solve a shortest path problem that could be used
ta help the library determine how to shelve these books at minimum cost, (10 points}

3. A job shop consists of three machines and two repairmen. The amount of time a
machine works before breaking down is exponentially distributed with mean 10, If

the amount of time it takes a single repairman to fix a machine is exponentially
distributed with mean 8, then

(a) what is the average number of machines not in use? (13 points)
(b) what proportion of time are both repairmen busy? (12 points)

4. Consider a taxi station where taxis and customers arrive in accordance with
Poisson processes with respective rates of one and two per minute, A taxi will
wail no matter how many other taxis are present, However, an arriving customer
that does not find a taxi waiting leaves. Find

(a) the average number of taxis waiting. (13 points)
(b) the proportion of arriving customers that get taxis. (12 points)
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