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Answer all questions. (Explain the symbols explicitly, which you are
using to answer the theoretical questions.)

1. (a) Derive the condition for incoming variable into the basis in sim-
plex table.

(b) Derive the condition for the existence of alternate basic optimum
solution in simplex table.

(c) Prove that dual of the dual of a LPP is itself. [10]

2. (a) Derive the condition for incoming variable into the basis in a
balanced transportation table.

(b) Suppose 5 is the set of column vectors of the transportation
problem, whose corresponding cells in the transportation table
contains a loop. Prove that 5 is a linearly dependent set.

(c) Explain three differences between simplex method and dual sim-
plex method. [10]

3. (a) Prove that. if z" is an optimum solution to the primal problem
max cT x s.to Ax ~ b, x, e e te;bE u-, A = Omxn, Rank(A) ~ m, x ~
o then there exists a feasible solution ui" of its dual such that
cTx'" = bTw"'.

(b) Consider the following LPP

max 30Xl + 23x2 + 29x3

subject. to 6Xl + 5X2 + 3X3 ~ 26

4Xl + 2X2 + 6X3 ~ 7, Xl, X2, X3 ~ 0

S1 and S2 are the slack variables for the first and second con-
straints respectively. The optimal simplex table for this problem
is given below. Using the information from this table find the
dual optimal solution.

BasicVar CB XB Xl X2 X3 51 52
Sl 0 17/2 -4 0 -19/2 1 -5/2
·'r2 23 17/2 2 1 5/2 0 1/2

6.
j -7 16 0 57/2 0 23/2
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4. (a) Derive the general equation of the Gomory cutting plane for the
integer programming problem, max cT x s.io Ax:S b, x, cERn,
bERm, A = Omxn, Rank(A) = m, x ~ 0 are integers.

(b) Consider the LPP

max l Iz , + 4X2

subject to -Xl + 2X2 :S 4

5XI + 2X2 :S 16
2XI - X2 :S 4,

Xl, X2 are positive integers.

1. Solve this problem by Gomory cutting plane method.
n. Derive the equivalent form of Gomory constraints in Xl and

X2· [5+5]

5. (a) Solve the following Transportation problem to minimize total
transportation cost:

Dl D2 D3 D4
SI 2 3 11 7 6
S2 1 0 6 1 1
S3 5 8 15 10 10

7 5 3 2

(b) A company is faced with the problem of assigning five different
machines(Ml,M2,M3,M4,M5) to five differentjobs(Jl,J2,J3,J4,J5).
Costs are estimated as follows in hundreds of rupees. Decide an
assignment strategy so that the total cost is minimum.

Jl J2 J3 J4 J5
Ml 45 30 65 40 55
M2 50 30 25 60 30
M3 25 20 15 20 40
M4 35 25 30 30 20
M5 80 60 60 70 50
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