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1. Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt any five questions.

3. Use of non-programmable calculator is allowed.

1)   (a) Find cxtrcma of the given function by gradient searcli method:
F(Xi, X2)  = 4Xi + 6X2 -2X2 -2Xix2 -2XZ

The initial point is xo  =  (1,1).

(10)

(b)   Discuss   the   I-Icssian   matrix   and   second-order   tests.   Differentiate   local   and   global
minima/maxima.

2)          (a) Dcflnc saddle point and how to identify it
f(x, y)  = x2 -y2 has a saddle at (0,0).

(b) I)cscribe multi-variable Newton-Raphson method. Two itcrations .for

f(x, y) = x2 + y2 + 2x + 4y

(8)

(9)

(9)

3)    (a) Suminarizc convcrgcncc criteria for iterative methods. Check whether the following
•functions are convex, concave or neil.her by using Hassian matrix :

/(X)  = 3X3 + 2XZ  + 2Xi + 4X2 -2Xix2

(b) Dcfinc convexity in single-variable functions. Verify convexity o.f
f(x) = 3x2 - 2x + 1

4)   (a) I)cfine convex and concave functions. Prove fl(x)=cX is convex.

(9)

(b)  Explain the di.ffcrencc bctwecn wcightcd and pro-cmpt.ivc goal prograinming. methods.
(9)

5)   (a)  Solve the following integer programming problcin by graphical method:
Min Z =  {d±, di, di, d£}

Subject to constraint

(10)



Xi + X2 + dl-d| = 50
X1 + dz - 6

X2  + CZ5.  =  8

dI + di - dI - 10
Xi,X2,dF,dI,d£,d£,d:,dI,d*>_0

(b)  Distinguish between pure ILPP, Mixed ILPP, and o-1 ILPP. Provide examples.           (8)

6)   (a) Formulate the following problem as a goal programining problem.                                    (10)
ABC Furniturc's produce three products -tables, desks, and chairs. The .fumiturc  is produced

In the central plant.  The production of the desk requires  3  hours  in the plant, the table 2  hours
And  the  chair  only  1  hour.  The  rcg.ular  plant  capacity  is  40  hours  a  wcck.  According. t.o  the
Marketing department, the maximum number o.f desks, tables and chairs that can bc sold Wcckly
are 10,10 and  12, respectively. The president of the firm has cstablishcd the following
Goals, according. to their importance:

P 1 : Avoid any underutilization of production capacity.
P2: Meet the order of XYZ Store .for seven desks and .five chairs.
P3 : Avoid overtime operation of the plant beyond 10 hours.
P4: Achieve sales goal of 10 desks,10 tables, and  12 chairs.

P5: Minimize overt`imc operation as much as possible.

(b) What is meant by 0-1  Integer linear programming problem?  Explain various methods .for.
solving. 0-1 Integer linear programming problem.                                                                         (8)

7) (a) I,imitations of intcgcr programming and overcoming them.                                                     (9)

(b) Discuss the importance of integer programming in real-li.fe decision-making problems.
Explain the dominance method for solving a two-person zero-sum game and use the same

to solve the following two-person zero-sum game.                                                                            (9)
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