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B.Tech.
HSSM4301(0ld)
Fifth Semester Examination — 2011
OPTIMIZATION ENGINEERING
Time: 3 Hours
Max. Marks: 70
Answer question No.1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.
1.  Answer the following questions : (2x10)
(a) Define objective function and decision variables of linear programming.
(b) Give two examples linear programming problem.
(c) Define degenerate basic solution and optimal basic feasible solution.
(d) Write two applications of balanced transportation problem.
(e) Write the mathematical formulation of assignment problem.
(f) Explain primal programme and dual programme.
(g) Define parametric programming and give an example.
(h) Explain goal integer programming problem.
(i)  Writé two applications of dynamic programming problem.
(j)  Write two differences between linear programming and dynamic programming.

2. Find the basic feasible solution of the following transportation problem by north-west corner -
method. Also find the optimal transportation plan.

Required 60 6

1 2 3 45 Available
Al4 3 1 2 6|80
B|5 2 3 4 5]60
C|3 5 6 3 2(40 (10)
D2 4 4 5 3|20
0 30 40 10
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3. (a) Afarmcanmanufacture three types of cloth namely A, B and C. Three types of wool
are required for it - red, green and blue. One unit length of type A cloth needs 2 yards
of red wool and 3 yards of blue wool, one unit length of type B cloth needs 3 yards of
red, 2yards of green wool and 4yards of blue wool while one unit length of type C
needs Syards of green wool and 4yards of blue wool. The firm has a stock of 8yards
ofred wool, 10yards of green wool and 15yards of blue wool. The income obtained
by the farm from one unit length of cloth of type 4 is Rs.3 , of the type B is Rs. Sand
that of the type C is Rs. 4. How should the farm allocate the available material so as
to maximize total income from the finished cloth? Formulate the linear programming
problem. )

(b)  Solve the following linear programming problem graphically:

Minimize = z=2x +x,
subject to
X, +x,21,
x, +2x,<10,x,<4
and x 20, x,20 Q]
4. Solve the following linear programming problem by simplex method:
Maximize z=2x,+5x,+6x,
subject to the constraints
Sx; #0606 —%,<3;
=2x, +x, +4x; <4,
X, —5x,+3x,<1
=3x,—3x,+7x,<6

and x,, x,, x,>0 10)

5. Solve the travelling salesman problem given by the following data to minimize the cost per
cyele: €, =16,C;=4,C; =12,C,; =6,C;, =5, =8,C;5=6,C,; =20,C; =C;, and C,=x for
ali values of 7and; not given in the data, i.e., there is no route between cities i and j ifa value for C,
is not shown. - (10)

6. A manisengaged in buying and selling identical items. He operates from a warehouse that
can hold 500 items. Each month he can sell any quantity that he chooses up to the stock at
the beginning of the month. Each month he can buy as much as he wishes for delivery at the
end of the month so as his stock does not exceed 500 items. For the next four months he
has the following error free forecasts for cost sales prices.

Month T i 1 2 3 4

Cost E C, 27 24 26 28

Sale price : P, 28 25 25 2
Ifhe currently has a stock of 200 units, what quantities should he sell and buy in next four
months? Find the solution using dynamic programming. (10)
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7.  Solve the following integer programming problem using branch and bound method:
Maximize z=6x, +8x,

subject to the conditions
4x,+16x,<32,

14x, +4x, <28, x, x,>0and are integers. (10)

8. (a) Twoplayers A and B match coins. Ifthe coins match then A wins 2 units of value.
If the coins do not match then B wins 2 units of value. Determine the optimum
strategy for the players and the value of the game. )

(b) Atwhataverage rate a clerk at a super market has to work in order to ensure a probability
of 0.9 that the customers will not wait longer than 12 minutes? It is assumed that
there is only one counter at which customers arrive in Poisson fashion at an average
rate of 15 per hour. The length of service by the clerk has an exponential distribution.

(C))
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