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Answer any five questions : [5x10]
1. Consider the following problem
Maximize z = —Xx;+X,
Subjectto  x,+2x,<10
2X, +X,<11
X, —2X,<3
X, X, >0
a) Solve the problem by the simplex method [5]

b) Suppose that theost vector c=(-1,1)is replaced by(-1,1)+A (1,0where A >0. Find the
optimal solutions for all values of. [5]

2. a) Consider the following problem
Maximize z = 2x,+ 3X,+ 5X,
Subjectto X, +X,+2X,<8

X, =X, +X,<4

X1, X5, X320
i) Find the optimal solution. [3]
i) Find the new optimal sation if the cost coefficientxachanges from 3 te 4. [2]

b) Solve the following problem bthe simplex method for bounded variables
Maximize z = 6x, + 4X, + 2X,
Subjectto 4x, —3X,+ X;< 8
3X, + 2%, + 4%, < 1C
0<x,<3
0<x,<2
0< X, [5]
3. Solve the following problem by Cuttirglane Algorithm
Minimize z=4x + 5%,
Subject to X, +4X,>5
3X, +2X,>27
X;,X, =0, both are integers. [10]
4. a) Consider the inventory situation in which the stock is replenished uniformly at the

ratea. .Consumption occurs at the congteate D. The set up cosstk per order, and holding cost
is h per unit item per unit time. If y is the order size and no shortage is allowed, show that

i)  The maximum inventory level 'ys(l— Ej
o
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b)

i) The total cost per unit timeTCU(y) = k—D+g(1—Ej y.
y o
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A company can produce an item or buy it from a contractor.idfgtoduced, it will cost Rs. 20
each time the machines aet sip. The production rate is 100 units per day. If it is bought from a
contractor, it will cost Rs. 15 each time an order is placed. The cost of maintaining the item in
stock, whether bought or produced is Re 0-02 per unit perTdi@ycompany's usage iém is
estimated at 26,000 unit annually. Assuming no shortage is allowed, sheatwmpany buy or
produce? [4]

iii) The economic order quantity i8° = ,D<a [6]

A 6-ton vessel can be loaded with one or more of three items. The folldabiey gives the unit
weight w, in ton and unirevenue inhlousand of rupees;, for item i. Obtain the maximum total

return. [10]
Item i Wi f
1 4 70
2 1 20
3 2 40
a) Suppose that f(x) has continuous first partial derivatives on a convex set'D3hdwv that the

b)

function f(x) is convex if and onlif
f(x) +VE(x) (y —x) <f(y)

forall x,yeD. [6]
Let f(x) be a continuously differentiable function ohh Bhow that if f(x) is strictly convex, then
Vi(x) =Vf(y) ifand only if x = y. [4]

Suppose thafx ™} is the Newton's method sequence for minimizing a function f(x). If the
Hessian Hix®) of f(x) at X¥ is positive definite andvf(x®) =0, prove that the direction

p® = —[Hf (x )] VE (x ) from x® to xX**Vis a descent direicin for f(x). [4]
Compute the first two iterates™ x® in the Stepest Descent sequence ®x for
f(X,,X,) =2% +X,2 — X X, starting withtheinitial point x© = (1,4). [6]

Apply the KaruskKuhn-Tucker Theorem to locatehe solution of the following convex
programming problem :

Maximize z =4x? + 2x,
Subjectto  3x’+4x,< 24
X, 20
X, >0 [5]

At a public telephone booth arrivals arensidered to be Poisson with an average -iateval
time of 12 minutes. The length of a phone call may be assumed to be distributed exponentially
with an average of 4 minutes. Calculate the following :

i)  What is the probability that a fresh arrivallmot have to wait for the phone? [1]

i) What is the probability that an arrival will have to wait more than 10 minutes before the
phone is free? [2]

i) What is the average length of queues that form from time to time? [2]
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