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6.      (a)     (i)  Write   short   notes   on   Slack   and   Surplus

variables.

e

(ii)  Justify  the  statement  `Graphical  solution  is

Pot  possible   for  LPP   with  more   than  two
variables'.

(b)  Explain Hungarian method for solving assignment

problem.

(c)  Give  a  brief outline  of the procedure  for  solving
transportation problem.                                          (6,6,6)
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1.      Answer  the  following :

(a)  An optimal solution of an assignment problem can
be .obtained  if  the  number  of  assigned  cells  is

to  the  number  of rows/column.            (1)

(b)  In   a  balanced  transportation  problem  with  in
sources and n destinations, the number of non basic
feasible  variables  are mE

(c)  Slack  variables  in  a  LPP   convert  a  constraint
into  an  equation  when  the  con.stra.int  is

type.

(d)  Assignment problem is  a special  case  of
problem.

qA

(1)      r+                      th

(e)  In  a minimization problem  of a  simplex  table,  if
Zj-Cj=0foratleastonenon-basicvariable,then

1\
solution.                                   (1)there will be

(D  The cost coefficient of surplus variable in objective
function  is

(g) Explain  the  graphical  method  of  solving  a  LPP
involving two variables.                                              (3)

(h)  Explaifi  transportation  problem  and  show  that  it
can  be  mathematically  formulated  as. an  LPP.

(3)
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demand of 5,15,15  and  15  truckloads respectively.

The unit  transportation  cost per truckload  on the
different  routes  is  given  below :

Mills®i
1 2 3 4

A8 10 2 20 11

12 7 9 20

C 4 14 16 18

Solve the problem to get the optimal transportation

schedule  in  order  to  maximize  the  transportation
cost.

(b)  Find  the   initial  basic   feasible   solution   of  the
following transportation problem using north west

comer   method   and   least   cost   method.   Also,

compute  the  transportation  cost  on  the  basis  of

initial  basic   feasible   solution   and  compare  the

results.

FactoryJ Warehouse
W1 W2 W3 W4 Factorycaaci

F1` 1970 3030 5040707 10602014 79183

F2
F3 40 88

Warehouse requirement 5

(9,9)
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4.      (a)  Solve  the  following  LPP  using  Big-M method :

Maximize  Z  =  6x]  +  4X2

subject  to  constraints:

2x]  +  3X2  <  30

3x[  +  2x2  i  24

Xi   +  X2  2  3

xl,  X2  2  0

(b)  Describe  assignment problem  an+d  also,  for.mulate
it mathematically.

A company wis.hes  to  assign 3 jobs  to  3  machines

in  such  a  way  that  each job  is  assigned  to  some    ,,

machine  and no machine works  on more  than  one

job.  The  cost  of assigning job  i  to  machine j  is

given by the following matrix :

Cost  matrix :

Formulate  the  given  problem  as  LPP.              (9,9)

5.      (a)  A  transport  company  ships  truckloads  of  grains

from  three  warehouses  with  supply  capacity  of
25,  2.5   an.d   10  truckload.s  to  four  mills  with  the
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(i)   Reduce  the  following  LPP  into  its  standard  form

Maximize  Z  =  3X]  +  4X2  +  6X3

Subject  to  the  constraints  :

2X]   +  X2  +  2X3  a  6,

7X[  -  3X2  +  5X3   2  9,

3x]  +  2X2  =  8,

x[   2  0,  X2  2   0.  and  X3

unrestricted  in  size.
(3)

0.)   Compute  all  the  basic  solutions  to  the  following
system  of linear  equations :

4Xi   +  2X2  +  X3  =  7

-X]  +  4X2  +  2X3  =   14
(3)

2.      (a)  A company that produces soft drinks has a contract
that requires a minimum of 80 units of chemical A

and  60  units  of chemical 8  to  go  into  each bottle

of  the  drink.   The   chemicals   are   available  in   a

prepared mix from two different suppliers.  Supplier
X[  has  a mix  of 4 unit of A  and 2  units  of 8  that
costs  Rs.10,  and  supplier  X2  has  a  mix  of  1  unit

of A  and  1  unit  of 8  that  costs. Rs.4.  How  many

mixes  from  company  X]  and  company  X2  should
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the   company   purchase   to   honour   contract
requirements and yet minimize the cost? Formulate
the  problem  as  LPP  and  solve  it  graphically.

(b)  A department head ha.s four tasks to be performed
and three  subordinates,  the  subordinates  differ in
efficiency.   The   estimates   of  the   time,   each
subordinate would take to perform the task is given
below.  How  should  he  allocate  the  tasks  one  to
each subordinate, so  as to minimize the total man-

hours?

•Subordinate+Taskl 1 2 3

913 26 15

27 6Task2Task3Task4
35 20 15

18 30 20

3.       (a)  Consider  the  following  L.P.P.  :

Max.  Z  =  4x]  +  10X2

subject  to  constraints:

2x]  +  X2    i  ai

2x]  +  5X2  S  a2

2x]  +  3X2  S  a3

xl, x2  2  0

9736 5

where   a],   a2   and   a3   are   constants.   For   specific

values  of a„  a2  and  a3  the  optimal  solution  is :

Basis XB #1 X2 #3 X4 #5

#3 30 bl 0 1

-1T
0

#2 20 b2 1 0
15

0

#5 30 b3 0 0

-3-5
1

Zj  -cj           z=2oo             o 0 0 c'e

rf`                                i.

'JI                    a;`                      Evaluate the following :

(i)  The  values  of  a]  a2  and  a3  that  yield  the

given optimal solution.

(ii)  The values  of b„ b2 and b3,  d  and  e in t-he

above  given optimal table.

(b) Explain Two phase  simplex method  for solving  a
LPP.                                                                                       (9,9)
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