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Tatung University maintains a powerful mainframe computer for research use by its faéulty. During all
working hours, an operator must be available and maintain the computer, as well as to perform some
programming services. John Lee, the director of the computer facility, oversees the operatjon. It is now
the beginning of the spring semester, and John is confronted with the problem of assigning different
wbrking hours to his operators. Because all the operators are currently enrolled in the university, they

are available to work only a limited number of hours each day, as shown in the following table.

Maximum hours availability

Operators Wage rate Monday Tuesday Wednesday -~ Thursday. Friday
(in $/per hour) :

B.W. 10.10 6 0 6 0 8

! N.C. 9.9 0 7 0 4 0
W.Z. 9.8 3 5 7 0 4
C.L. 10.90 3 . 0 3 - 8 0
GXK. 8.7 5 5 5 0 4
D.H. 11.0 0 0 0 5 3

b

There are six operators (four undergraduate students and two postgraduate studénts) . They all have
different wage rates because of differences in their experience with Computers and in their programming
skills. The above table shows their wage rates, along with the maximum number of hours that each can
work each day. Each operator is guaranteed a certain minimum number of hours per week that will
maintain an adequate knowledge of the operation. This IéVel is set arbitrarily at 8 hours per week for the
undergraduate students (B.W., N.C., W.Z. and D.H.) and 7 hours per week for postgraduate students
(C.L. and G.K.). The computer facility is to be open for operation from 8 A.M. to 10 PM. Monday
through Frlday with exactly one operator durmg these hours. On weekends, the computer facility is to
be opcmtcd by other stafl.. Because of budget, John has to minimize costs. He needs to decide the

number of hours he should assign to each operator on each day. Please formulate a linear programming

model to solve the problem.

2. Solve the following linear problem using simplex method (20%)
Minimise 2 =-2x +x, —4x; +3x,
subject to ,
X, +x, +3x, +2x, <4
: X =X +x, 21
i 2x, +x, <2
X, +2x, +xy, +2x, =2 .
Xy Xg5%5,%, 20
3. Find optimum for the following transportation problem.(20%) )
From ' To ' ’ supply
1 2 3 i
A $6 $9 $7 130
B $12 $3 $5 _ ‘ 70
C . $4 $8 $11 - 120
Demand 80 o ‘ 60
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4. Determine the shortest conveyor route from the distribution/inventory at node 3 to each of the
other plants (nodes 2-10) (measure in meters) (20%)

5. Solve the following integer linear program with the initial solution
(x, =2.22,x, = 5.56,z =1056) (20%) : '

 Max  z=100x, +150x,
subject io
' 8000x, +4000x, < 40000
15x, +30x, <200
- xpx, 20 |
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