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1.      (a[)  ±Discuss  the  first  and  se.cond  order  necessary  conditions  for  finding
'''

extrema in  single-variable  o.ptimizatiori problem.                                       8

(a)   Consider the problem of mininization of f(#i, #2) =  4#f + 6#2 -8#i'#z:

over (#i, #2)  € R2.  Solve this given problem by Newton's method starting

with #(0)  -(-5,1o,.                                                                                                1o,.
t
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2.     (a)`   Deternrine  the  local ¢maximum  or  miriimum  point  of  the  given

froction :

f(%i? #2. #3) = #£ + 2#2 + #3 + qap2 -?#3 -7q + 12.

(a)    Define quadratic form. Test the definiteness of the foHowing flinctiqu :   8
'-           r`        .I                              i        I.                                                                               I       .

f(¥)=p2%£j+2#2-E%3 -6%i#2 +¥i%3+6#£ffa.,        ,f     i

3.      (c[)   .Explain  the  following  terms  :                  `    ,*

(i)     Unconstrained optimization with  example

(a.i)    Hessian matrix.

(a)    Define  Convex  and  Concave  functions.j, Check. whether  the  following

functions  are  convex,  concave .or neither  :
?,

(Z)      f(X)=#f  +f2+#3-2%i#2               `T

¢i)    f (X) -- xf `+ 2x2 I 2x.
1,
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4..     (c[)    Why are all goal,linear programming problems minimiza+ion problems?

Can  a goal programming problem be infeasible?  Discuss.                      8

(a)   Forqulate  the  following  goal  pTogramming  prEoblem  and. solve  it

graphically  :                                                                                                           10
`'

A ,Firm produces two products A and 8. Each, product must be, processed

through 2 departments. Department 1 has 30 hours of prodrction `capacity
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per day and Department 2 has 60 hours of production capacfty per day.

Each unit of product A requires 2 hours in  department 1  and 6 hours

in department 2. Each unit of product 8 requires 3 hours in department
/

1 and 4 hours in department 2.` Managepent has ranked the fonowing

goals in order of priority.+

It .would like to  achieve the following goals in `its dafty proddrck, min :

P1  : REninize the under achievement of joint total prodHction of 10; umfts.

P2 : Mininize the under achievement of producing 7 nits of product a.

P3, : REniriize the ilpder achievement of prodHcing 8 units of product A.
I

5.     Solve  the  following  goal  programming  problem  using  modified  sinplex

method?

Min

Subject to

Z  =  i)iczi-  +  P2CZ2-  +  P3CZ3+  +  P4CZ4-
j,

7#i + 6#2 + Czi - di+ = 30

2#i + 3a;2 + di - cZ£ = 12

i

6#i  + 5#2  + CZ3- - CZ3+ = 30

#2 + di - a; - 7

Xi>X2.d=>dIld:29#z.d=8.d+89d-4.d+4>=O-
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6.     (g)    Explain the pure, Mixed and o-1 integer programming problem. Discuss
their formulation with examples .,.,. f                   8

(a)    The Live wright, Medical Supplies Company has a total oi 12. saleapeople
it wants to assign to three .re.8i.uns-the South, .the East, and the REdwest.
A  salesperson- in  the. -'So.nth  earns .$60d  in,  profit  per  month  for  the
company, a salesperson in the East earns $5{40, and a saleaperson in the
Midwest  earns  $375.  The  southern  region  can  have  ,a  maximum
assignment of 5  salespeople.  The company has  a tota`1'!Of -$750  per day

available for expenses for `all 12 salespeople. A saleap?rson in the South
has  average  expenses  ;'f $80  per  day,  a  sal;sperson  in  the  East has'
average .ex-penses `of $70 per day,, and a salesperson tin the Midwest has

average  daily  ekyenses  of $50.  The  company wan,ts  to  determine  the
number  of Salespeople  to  assign  to  bach  region  to  maximize  profit.
Formulate  an integer programrtyg model for the problem.   ,.             10

7.   ` (cb)    Discuss the real-life applications of integer linear programming p.roblem.

8
+

'                (a)    Solve  the  following  nrixed  integer  program by  the branch  and bound

algorithm :                                                                                     '                     10

Minimize  :  Z  =  1Ori  +  9%2

Subject to  : #i i 8

#2 i  10

7#i .+  .4a;2  2  45

q 2 09 #2 2 0  and #2 is  an integer.


