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Miniinize z -~ P±dF + P2dI + P3dt + P4dI + 4P5d€ + 5P5dt

Subject to

#i + 2 %2 + di - df = 40

40 Xi + 50#2 + dJ -d£ = 1600

4 Xi + 3X2 + d3- -dJ = 1.20

dt + di - dt = 10

#1 + dg' -Czg- -30

#2 + dJ - dJ - 20

Xi.x2,df,dt,di,dt,d€,dt,d=,dI,dE,dt,di,dt>_0..
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1.      (a)  What do you mean.by definiteness of the quadratic

form? Write the following quadratic expression in

XTQX  form  and  test  definiteness

f(x[, x2, x3)  =  x3  -  7X2  +  5x3  +  4x]x2  +  2x[x3  -

6X2X3.                                                                                                                (7)

(b)  Define  Convex  and  Concave  functions  and  show

graphically  how   they   determine  Maxima   and

Minima  of  a  given  function.  Check  whether  the

following functions are convex, concave or neither.

(i)  f(x)  =  2x?  +  6x2

(ii)   f(x)  =  2x3  +  x2  +  3x[  +  4X2  -  2Xix2.

(8)

2.       (a)  Let  X]  =  (-1,0,2),  X2  =.(0,1,2)  and  X3  =  (0,1,1).

Is X = (-1/2,  1/2, 7/4) a convex linear combination

(clc)  of X[,  X2,  X3?  Find  the  values  of constants

also.                                                                                                  (7)
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P3:     Avoid overtime operation of the plant beyond

10  hours.

P4:     Achieve  sales  goal  of  10   desks,   10  tables,

and  12  chairs.

P5:     Minimize   overtime   operation   as  much   as

possib.1e.

(a)  Define  the  following  terms :

(i)  Deviational variables

(ii)  Pre-emptive  priority  factors

(7)

(b)  Solve  the  following  goal  programming  problem

graphically :                                                                             (8)

P.T.O.
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ABC  Furniture's  produce  three products  -tables,

desks, and chairs. The furniture 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 regular plant capacity is 40

hours   a   week.   According   to   the   marketing

department, the maximum number of desks, tables

and  chairs  that  can be  sold weekly  are  10,10  and

12,   respectively.  The  president  of  the  firm  has

established the following goals,  ace.ording to their

importance:.

Pl:     Avoid   any  underutilization   of  production

capacity.

P2:     Meet the order ofxYZ  store for seven desks

and  five  chairs.
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(b)  Using  the  concept  of  Hessian  matrix,  determine

the relative maximum and minimum (if any) of the

following function

I(x) = 4x? + 3x2 + x3 -6x,x2 + k]x3 -8x, -  12x3 + 5.

(8)

3.      (a)  Define  the  following  terms

(i)  Constrained optimization problems

(ii)  Bordered  Hessian  matrix.

(7)

(b)  Find  the  critical  points  by  Lagrange  multiplier

method,  Hessian matrix of Lagrange function and

nature  of  Hessian  matrix   at  one  of  the  critical

points for the following problem

Min.  f(X)  =  2X]  +  X2

Sub.ject  to  the  constraint :

x?  +  x2 -  25

x,'  x2  2  0. (8)

P.T.O.
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4.      (a)  Explain  non-linear  programming  problem  with

examples.   Give  a  mathematical  formulation  for

the  general non-linear programming problem.

(7)

(b)  Solve   the   following   non-linear  programming

problem us'ing  the Kuhn-Tucker conditions

Min  f(X)  =  2x]  -  x]2  +  3x2  -  2x22

Subject  to  th.e  constraints :

x,   +  3X2  S  6

5x,  +  2x2  S  10

xl,  X2  2  0. (8)

5.      (a)  Describe  a  quadratic  programming problem.  How

is   it   different   from   non-linear  programming

problem?                                                                               (7)
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(b)  Solve the following quadratic programming problem

using  Beale's  method.                                                    (8)

)

Max  f(X)  =  -10x]2-x22  +   10x[  +  25x2  -4x]X2

Subject  tc)  the  constraints :

xl  +  x2  <  9

Xi   +  2X2  S   10

x,,  x2  2  0.

6.      (a)  What is goal programming? What are the different

types of goal programming problems, describe. them

briefly? (7)

(b)  Formulate   the   following'  problem   as   a   goal

programming problem.                                                   (8)

P.T.O.


