
 

 

 

 

QUESTION BANK  

            SUBCODE &NAME: CS6704 RESOURCE MANAGEMENT AND TECHNIQUES                              

           YEAR/SEM: IVCSE/VII 

UNII –I 

LINEAR PROGRAMMING 

PART-A 

1. What is OR? Give some applications. 
2. What do you mean by general LPP? 
3. Give the standard form and canonical form of a LPP  
4. Specify the components of a LPP (OR) Specify the basic assumptions of LPP 
5. Write any two situations where LPP is applied. 
6. Graphical solution is not possible for LPP problem with more than two constraints          

True or False? Justify your answer 

7. What is the use of artificial variable in LPP 
8. Define Slack, Surplus variables 
9.  What do you mean by degenerate solution in LPP 
10.   Define a feasible region in graphical method 
11. What is meant by an optimal solution? 
12.   What is the difference between feasible solution and basic feasible solution? 
13. Define non-degenerate solution  
14. Define unbalanced solution and infeasible solution  
15. Which are decision variables in the construction of OR problems? 
 

PART-B 

  PROBLEMS BASED ON PRINCIPAL COMPONENTS OF  DECISION PROBLEM 

 

    1.Write the principal components of  decision problem. 

    2. Specify the basic assumptions of LPP 

    3. Write the Formulation of LPP. 

                                       PROBLEMS BASED ON LPP 

    1.A  Firm Manufactures two types of products A &B any sells them at a profit of Rs .2 on type A &  

     Rs .3on type B each product is processed on two machine M1 & M2  Type A  requires 1 minutes of    

      Processing  machine M1 &  2 minutes of  Processing  machine M2 Type B  requires 1 minutes of M1   

     & 1 minutes of M2 . M1  is available for not more than 6 hrs & 40 minutes machine M2 is a available   

      for 10 hrs during any working day . Formulate the problem as a LPP so as to Maximize the profit. 

   

2. A manufactured produces two types of models M1,M2 .Each M1 model requires 4 hrs of grinding and 2    

     hrs polished where as each M2 model requires 2 hrs of grinding& 5 hrs of polishing .The  

     manufacturing has two grinder & three polishers each grinder works for 40 hrs  a week &each    

    polishers work for 60  hrs a week.profit on M1 model is Rs .3 & on M2 is Rs.4 Whatever in product in a    

    sold in themarket.   How should the manufactured allocate his production capacity to the two types of     

     models so as to   maximize profit in a week. 

 

 3 .A person requires 10,12,12 units of chemicals A,B,C for his garden. A liquid product contains 5,2,1  

    units of A,B,C  per jar a dry product contains 1,2,4 units of  A,B,C per carbon if the liquid product sells  

    for Rs.3  per jar & the dry product sells for  Rs.2 per carbon . How of each should be purchased in   

    order  to minimize the cost & meet the requirements. 
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4. A firm can produced three types clothes A,B,C .Three types of wools are required for it (say) Red,   

    green,blue. 1 unit length of type  A  needs 2 yards of red wool,3 yards of blue wool,1 units length of  

    type B needs 3 yards of red wool, 2 yards of green wool  and  2 yards of blue wool , 1 units length of  

   type C needs 5 yards of green wool, 4 years of blue wool. The firm has only a shock of 8 yards of red     

   wool. 10  yards of 6 green wool  15 yards blue wool. It is assumed that the income obtained from 1  

   units length of type A needs Rs .3 type B needs Rs.5 type C is Rs.4.Evaluate the about problem as a  

   LPP to maximize the total income.   

 

5.  A person wants to design the constituent of a diet which  will fulfill his daily requirements of proteins,  

    fats & carbohydrate the minimum cost . The choice is to be made from  four different types of foods.   

     The yields per units of these foods are given in the following tables. 

 

Food Type Yield/Unit Cost/Unit in 

Rs Protenis Fats Carbohydrate 

1 3 2 6 45 

2 4 2 4 40 

3 8 7 7 85 

4 6 5 4 64 

Maximum 

requirement 

800 200 700  

 

           Formulate the LPP model. 

 

6.A manufactured has three machines A,B,C with which he produces 3 different articles P,Q,R . The    

    different types of machine requires per articles, the amount of time available in any week on each   

     machine & the estimated profit per articles are give in the table. 

         

Articles Machines Profit/articles 

in Rs A B C 

P 8 4 2 20 

Q 2 3 0 6 

R 3 0 1 8 

Available 

time in 

hrs 

250 150 50  

 

           Formulate the LPP model. 

                                     

PROBLEMS BASED ON  GRAPHICAL METHOD 
 

1.  Solve Graphically: Maximize Z = 3x1 +4x2 

                                     sub to        x1 + x2  450 

            2x1 +2x2 600  &  x1, x2  0 

2. Solve Graphically: Maximize Z = 3x1 +4x2 

                                     sub to        4x1 + 2x2  80 

             2x1 +5x2 180  &  x1, x2  0 

3. Solve Graphically: Maximize Z = 3x1 +2x2 

                                     sub to        -2x1 +x2  1 

                                                                  x1  2 

              x1 +x2  3  &  x1, x2  0 

4. Solve Graphically: Minimize Z = 20x1 +10x2 

                                     sub to        x1 +x2 40 

                                                       3x1 +x2 30 
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                                                       4x1 +3x2 60 

5. Solve Graphically: Minimize Z = -x1 +2x2 

                                     sub to        -x1 +3x2  10 

                                                         x1 +x2    6 

                x1 -x2   2  &  x1, x2  0 

6. Solve Graphically: Maximize Z = 3x1 +2x2 

                                     sub to         x1 –x2   1 

                                                        x1  + x2  3 

                                                        x1, x2  0 

7. Solve Graphically: Maximize Z =x1 +x2 

                                sub to         x1 + x2  1 

                                              - 3x1  + x2  3 

                                                   x1, x2  0 

8..Solve Graphically: Maximize Z = 3x1 +2x2 

                                     sub to         x1 + x2   1 

                                                        x1  + x2  3 

                                                        x1, x2  0 

 

PROBLEMS BASED ON  SIMPLEX METHOD 

 

1.Solve by Simplex Method : Maximize Z = 3 x1 + 2x2 

        Sub to      x1 +x2  4 

           x1 - x2    2 

  & x1, x2  0 

 

2.Solve by Simplex Method : Maximize Z = 3 x1 + 2x2 

        Sub to      4x1 +3x2 12 

           4x1+ x2   8 

                                                                                 4x1- x2   8 

                                                            & x1, x2  0 

 

3.Solve by Simplex Method : Maximize Z = x1 + x2+ 3x3 

        Sub to     3x1 +2x2+x3 3 

           2x1+ x2 +2x3  2 

                                                                    & x1, x2 , x3  0 

 

4. Solve by Simplex Method : Maximize Z =15 x1 +6 x2+9x3+2x4 

        Sub to     2x1 + x2+ 5x3 + 6x4     20 

           3x1+ x2 +3x3+ 25x4  24 

                                                                                                     7x1 +x4  70 

                                                                    & x1, x2 , x3 , x4  0 

 

UNIT-I-PART-A 

1. What is OR? Give some applications. 

Operations Research has been variously described as the “ Science of Use”, “Quantitative 

Common sense” “Scientific approach to decision –making problem”etc. But only a few are 
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(i) Operations Research is the application of scientific methods techniques and tools to 

problems involving operations of a system so as to provide those in control of the 

system with optimum solutions to the problem. 

(ii) Operations Research is the art of giving bad answers to problems which otherwise have 

worse answers. 

(iii) O.R. is a scientific method of providing executive department with a quantitative basis 

for decisions regarding the operations under this control. 

(iv) O.R. is applied decision theory. It use any scientific mathematical or logical means to 

attempt to cope with the problems that confront the executive when he tries to achieve a 

thorough going rationality in dealing with his decision problems. 

(v) O.R. is a scientific approach to problems solving for executive management. 

(vi) O.R. is a scientific knowledge through interdisciplinary team effort for the purpose of 

determining the best utilization of limited resources. 

2. What do you mean by general LPP? 

Linear Programming is a mathematical technique for choosing the best alternative from a set of 

feasible alternatives, in situations where the objective function as well as the restrictions or 

constraints can be expressed as linear mathematical function. 

3. Give the standard form and canonical form of a LPP  

Canonical Form:  The general linear programming problem can always be expressed in the 

following form. 

   Max. Z  = C1X1 + C2X2 + C3X3 + ………. + CnXn 

 

    Subject to Constraints   

                      a11x1 +a12x2 + a13x3 + ………… + a1nxn     b1 

                      a21x1 +a22x2 + a23x3 + ………… + a2nxn     b2 

                     a31x1 +a32x2 + a33x3 + ………… + a3nxn     b3 

                      ……………………………………………….. 

                      ……………………………………………….. 

                      ……………………………………………….. 

                     am1x1 + am2x2 + am3x3 + …………. + amn xn  bm 

 and non-negativity restrictions  x1 , x2, x3 …………xn   0 

 This form of LPP is called Canonical form of LPP. In matrix notation the Canonical form of LPP 

can be expressed as  

              Max. Z = CX (Objective Fn.)  

              Subject to    AX  b(Constraints) 

              And X  0 (Non – negativity restrictions) 

              Where C  = (C1, C2, C3, C4 ……………….  Cn)  
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             A =         a11         a12            a13   ………………………. a1n             

                                           

                                          a21         a22            a23   ………………………. a2n              

                                           

                            a31         a32            a33   ………………………. a3n             

                                           .                                                                                                                  

                                   am1         am2            am3   ………………………. amn              

                                                             . 

                                           .                                                                                                                   .                     

                                   .                                                                                                                           

 

Standard form: The general linear programming problem in the form  

 

      Max. Z  = C1x1  + C2x2 + C3x3  +  ………….. + Cnxn 

 

Subject to the constraints 

     c 

              And x1 , x2, x3 , …….. >= 0   is known as standard form. 

4. Specify the components of a LPP (OR) Specify the basic assumptions of LPP 

(i) Proportionality (ii) Additively (iii) Divisibility (iv) Certainty (or) Deterministic 

(iv) Finiteness (vi) Optimality. 

5. Write any two situations where LPP is applied. 

Linear Programming technique is used in many industrial and economic problems. They are 

applied in product mix, blending, diet, transportation and assignment problems. Oil refineries, 

airlines, railways , textiles, industries , Chemical industries, steel industries, food processing 

industries and defense establishments.    

6. Graphical solution is not possible for LPP problem with more than two constraints          

True or False? Justify your answer 

Which is false. We can solve the LPP by graphical solution with more than two constraints. 

7. What is the use of artificial variable in LPP 

The purpose of introducing artificial variables is just to obtain an initial basic    

 feasible solution. 

8.  Define Slack, Surplus variables 

 Slack Variable: If the constraints of a given LPP be  aij xj  bi   then the non-  

 negative variable Si which are introduced to convert the inequalities to equalities  

   aij xj  + Si  =   bi      are called slack variables. 

  Surplus variable: If the constraints of a given LPP be  aij xj  bi    then the   

  nonnegative variable Si which are introduced to convert the inequality    

  constraints to the equations  aij xj  -  Si   =   bi   are called surplus variables. 
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  A basic solution is said to be a degenerate basic solution if one or more of the    

   basic variables are zero 

10.   Define a feasible region in graphical method. 

  A region or a set of points is said to be convex (or) feasible region if the line  

              joining any two of its points lies completely within the region  

11.   What is meant by an optimal solution? 

  Any feasible solution, which optimizes (maximizes or minimizes) the objective    

   function of the LPP is called its optimum solution or optimal solution. 

12.   What is the difference between feasible solution and basic feasible solution? 

   Feasible solution:  Any solution to a LPP, which satisfies the non-negativity    

   restrictions of the LPP is called its feasible solution. 

   Basic solution: A basic solution is said to be a degenerate basic solution   if one    

   or more of the basic variables are zero. 

   Basic feasible solution: A feasible solution, which is also basic, is called a basic    

   Feasible solutions. 

13. Define non-degenerate solution  

A basic solution is said to be a non-degenerate basic solution if none of the basic variables is zero. 

14. Define unbalanced solution and infeasible solution  

Let there exists a basic feasible solution to a given LPP if for at least one j, for which aij  0 Zj – 

Cj is negative, and then there does not exists any optimum solution to this LPP 

Infeasible solution: If some values of the set of values x1,x2,x3,x4 ……..xn 

 are negative which satisfies the constraints of the LPP is called its infeasible solution 

15. Which are decision variables in the construction of OR problems? 

Linear programming problem deals with the optimization ie maximization or minimization of a 

function of decision variable. The variables whose values determine the solution of a problem are 

called decision variables of the problem. 

 

       

 

  

 
UNII –II 

DUALITY AND NETWORKING 

PART-A 

 

 1.  What do you understand by Transportation problem ? 

 2.  Write the mathematical form of Transportation Problem 

3.  What is an unbalanced transportation problem ? How to solve it? 

4.   Define (i) Feasible solution (ii) Basic feasible solution (iii) Non-degenerate solution 

5.   What do you  understand by degeneracy in a transportation problem Get useful study materials from www.rejinpaul.com
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6.   When does a TP have a unique solution ? 

7.   What is the purpose of MODI method ? 

 8.  List any three approaches used with TP for determining the starting soloution (or) the initial   

      basic  feasible solution 

 9.  How will you identify that a TP has got an alternate optimal solution ? 

 10. When do you say that the occupied cell is in independent position ? 

 11. What is maximization type transportation problem and how these problems are solved? 

 12.  Write down the basic steps involved in solving a transportation problem 

 13. State the necessary and sufficient condition for the existence of  a feasible     

       solution to a transportation problem? 

14. What is an assignment problem ? Give two applications ? 

15.What do you mean by an unbalanced AP? 

16. Write the mathematical formulation of an assignment problem 

 17. State the difference between TP & AP 

 18. How do you convert the maximization problem in to a minimization one ? 

 19. Give the linear programming form of A.P. 

 20. What is the name of the method used in getting the optimum assignment ? 

 21. What is the indication of an alternate  solution in an assignment problem ? 

 22. What do you inderstand by resticted assignments ? Explain how should one overcome it ? 

 23. Write two theorems that are used for solving assignment problems 

 24. Why assignment problem will always provide degeneracy ? 

 25. Why a transportation technique or the simplex method cannot used to solve an assignment   

        Problem 

 26. State fundamental theorem of duality 

 27. State the existence theorem of duality  

 28. What are the advantages of dual simplex method 

 29. What is the advantage of dual simplex method? 

 30. What are the advantages of duality? 

31.What is key column and how is it selected ?  

32. What is key row and how is it selected? 

33.  How will you find whether a LPP has got an alternative optimal solution or not, from the optimal simplex table? 

 34. Define Forward recursion. 

 35. Define Backward recursion 

                                                    

PART-B 
PROBLEMS BASED ON TRANSPORTATION  PROBLEM 

     1.Obtain the initial solution for the following TP using NWCR, LCM, VAM  

 

 

 

 

     2.Solve the TP where the cell entries denote the unit transportation costs. 

 

 

 

 

 

 

     3. Solve the following TP. 

S
o

u
rc

e 

Destination 

 1 2 3 Capacity 

1 2 2 3 10 

2 4 1 2 15 

3 1 3 1 40 

Demand 20 15 30  

S
o
u
rc

e
 

Destination 

 A B C Supply 

1 2 7 4 5 

2 3 3 1 8 

3 5 4 7 7 

4 1 6 2 14 

Demand 7 9 18 34 

S
o

u
rc

e 

Destination  

 A B C D Supply 

P 5 4 2 6 20 

Q 8 3 5 7 30 

R 5 9 4 6 50 

Demand 10 40 20 30 100 
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     4.Find the minimum transportation cost. 

 F
ac

to
ry

 

Warehouse 

 D1 D2 D3 D4 Supply 

F1 19 30 50 10 7 

F2 70 30 40 60 9 

F3 40 8 70 30 18 

Demand 5 8 7 14  

PROBLEMS BASED ON OPTIMAL SOLUTION 
        1.Find the optimal solution 

 

 

 

 

 

 

 
         2.Find the optimal solution 

 

 

 

 

          3.Find the optimal solution 

 

 

 

 

PROBLEMS BASED ON 

ASSIGNMENT PROBLEM 

1.Using the following cost matrix determine optimal job assign and the cost of the assign .      

Jo
b

s 

 Machine 

 1 2 3 4 5 

A 10 3 3 2 8 

B 9 7 8 2 7 

C 7 5 6 2 4 

D 3 5 8 2 4 

E 9 10 9 6 10 

 

          2. A company has 5 jobs to be done 5 machines,any job can be done on any machine the  

              cost of doing the jobs in different are given below. Assign the jobs for different machine  

              so as to minimize the total cost. 

 

Jo
b

s 

 Machine 

 A B C D E 

1 13 8 16 18 19 

S
o

u
rc

e
 

Destination  

 A B C D Supply 

P 6 1 9 3 70 

Q 11 5 2 8 55 

R 10 12 4 7 70 

Demand 85 35 50 45  

S
o

u
rc

e 

Destination  

 A B C D Supply 

P 3 3 4 1 100 

Q 4 2 4 2 125 

R 1 5 3 2 75 

Demand 120 80 75 25 300 

S
o

u
rc

e 

Destination 

 A B C Supply 

1 2 7 4 5 

2 3 3 1 8 

3 5 4 7 7 

4 1 6 2 14 

Demand 7 9 18 34 
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2 9 15 24 9 10 

3 12 9 4 4 4 

4 6 12 10 8 13 

5 15 17 8 12 20 

 

PROBLEMS BASED ON DUAL SIMPLEX METHOD 

1.Solve by Dual Simplex Method: 

      Maxmize Z = -3x1 - x2  

      Sub to     x1 + x2 1  

                   2x1 + 3x2 2 

                     x1,x2  0. 

 Solution : Min Z = 12/5, x1 = 3/5, x2 = 6/5. 

 

2. Solve by Dual Simplex Method: 

      Minimize Z = x1 + x2 

      Sub to     2x1 + 2x2   2 

                    -x1 - x2    1 & x1, x2   0. 

Solution : Infeasible solution  

 

3.Use duality to solve the following LPP 

      Maximize Z = -3x1 -  2x2  

      Sub to  x1 + x2  1 

                 x1 + x2  7 

               x1 +2x2   10 

                        x2  3      & x1, x2   0. 

Solution: Max Z = -18, x1 = 4, x2 =3. 
        

4.Use duality to solve the following LPP 

     Minimize Z =6x1+4x2+4x3 

     Sub to   3x1+ x2+2x3   2 

               2x1+x2- x3       1 

          – x1+  x2 + 2x3  1 & x1, x2,x3   0. 

   Solution: Infeasible solution. 

 
PROBLEMS BASED ON SHORTEST ROUTE PROBLEM 

1. Suppose that you want to select shortest highway route between two cities. The highway in  

    figure gives the possible routes between the starting city at node 1. & distribution city at node7.   

   The route crosses through intermediate cities defined by the node 2 to 6. Find the shortest  

     distance  using forward recursion  

 

 

              

                                                                                                                 
1 

2 

3 

5 

7 

9 

7 

8 

8

7 

12

32

12 

7 

9 
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2.Assume that following routes d(1,2) = 5,d(1,3) =9, d( 1,4) =5, d(2,5) =10, d(2,6) =17, d(3,5)=4    

    ,d(3,6)=10,d(4,5)=9,d(4,6)= 9, d(5,7)=8,d(6,7)=9. Find the shortest route & distance. 

 

3.Solve the following using forward recursive equation d(1,2) = 7,d(1,3) =5, d( 1,4) =4, d(2,5) =8,  

   d(2,6) =8,d(2,7)=9, d(3,5)=10 ,d(3,6)=7,d(3,7)= 6,d(4,5)=4,d(4,6)=5,d(4,7)=6,   

   d(5,8)=6,d(5,9)=8,d(6,8)=7,d(6,9)=4,d(7,8) =3,d(7,9)=6,d(8,10)=5,d(9,10)=4 

 

4.For the network in figure, it is desired to determine the shortest route between cities 1 to 7.Define the  

   stages and the states using forward & backward recursion and then solve the problem. 

 

 

 

 

 

              

                                                                                                                 

                                                                                       

 

 

 

 

UNII –II 

DUALITY AND NETWORKING 

1 .  What do you understand by Transportation problem ? 

        It is a special type of linear programming model in which th goods are shipped from    

        various origins to different destinations. The objective is to find the best possible     

        allocations of goods from various origins to different destinations such that the total  

         transportation cost is minimum. 

2.  Write the mathematical form of Transportation Problem 
                      m     n 

        Min Z =            Cij xij    subject to the constraints  

                    i=1     j=1 

                    n 

7 
3 1 

4 
6 

4 6 

6 

13 

5 

4

9 

4 

2 

1

4 

 

6 

5

7 

3

2 

5

6 

2

6 
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                      xij   = ai    i = 1,2,  …………….., m  

                   j=1 

                    m 

                      xij   = bj    j = 1,2,  …………….., n  Where  

                   i=1 

           ai = Number of units available in iththe origin 

           bj = Number of units required in jth destination 

           Cij = transportation cost from iththe origin to jth destination 

3.   What is an unbalanced transportation problem ? How to solve it? 
     A transportation problem is said to be unbalanced if the total supply is not equal to      

       the total demand ie  

                   m             n              

                      ai       bj 

                   i=1          j=1 

the unbalanced transportation problem is converted in to a balanced one by adding a dummy row or dummy 

column whichever is necessary. The unit transportation cost for the dummy row or column elements are 

assigned zero. Then the problem is solved by the usual procedure. 

4. Define (i) Feasible solution (ii) Basic feasible solution (iii) Non-degenerate solution 

Feasible solution : A set of non-negative values xij satisfies the constraint equation is called a feasible 

solution. 

Basic feasible solution : A basic feasible solution is said to be basic, if the number of positive allocations 

are m+n-1 . If the number of allocations are equal to m+n-1, it is called non-degenerate basic feasible 

solution. 

5. What do you  understand by degeneracy in a transportation problem 
If the number of occupied cells in a m x n transportation problem, is less than (m+n-1) , then the problem 
is said to be degenerate.When does a TP have a unique solution ? 

While doing optimality test, if a empty cell evaluations ie ij = Cij – (ui + vj) are positive, then the problem 
is said to be have an unique solution. 

6. When does a TP have a unique solution ? 

While doing optimality test, if a empty cell evaluations ie ij = Cij – (ui + vj) are positive, then the problem 
is said to be have an unique solution. 

7. What is the purpose of MODI method ? 
MODI method is the test procedure for optimality involves examination of each unoccupied cell to 
determine whether or not making an allocation in it reduce the total transportation cost and then 
repeating this procedure until lowest possible transportation cost is obtained. 

8. List any three approaches used with TP for determining the starting soloution (or) the initial basic feasible 
solution. 

a. North – West corner rule (ii) Least cost entry method (iii) Vogel’s approximations method. 
9. How will you identify that a TP has got an alternate optimal solution ? Get useful study materials from www.rejinpaul.com
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While doing optimality test, if any empty cell evaluation ie 

 ij = Cij – (ui + vj) = 0 then the problem is said to have an alternate optimal solution. 

10. When do you say that the occupied cell is in independent position ? 
When it is not possible to draw a closed loop from the allocations, the occupied cell is in independent 
position . 

11. What is maximization type transportation problem and how these problems are solved? 
The main objective of transportation problem is to minimize the transportation cost. In maximization type 
problems, the objective is to maximize the profit or maximize the total sales. To solve these problems, we 
have to convert all the cell entries by multiplying –1. Then the problem is solved by the usual method. 

12.      Write down the basic steps involved in solving a transportation problem. 
a. To find the initial basic feasible solution 
b. To find an optimal solution by making successive improvements from the initial basic feasible 

solution. 
13.       State the necessary and sufficient condition for the existence of  a feasible     
       solution to a transportation problem? 

The necessary and sufficient condition for the existence of feasible solution is  a solution that satisfies all 
conditions of supply and demand. 
What is an assignment problem ? Give two applications ? 
It is a special type of transportation problem in which the number of jobs allocated for different machines 
or operators. The objective is to maximize the overall profit or minimize the total cost for a given 
assignment schedule.  
a. It is used in production environment in which the number of jobs are assigned to number of workers 

or machines in such a way that the total time to complete all the jobs will be minimum. 
b. It is used in traveling salesman. 

 
 
 
 
14. What is an assignment problem ? Give two applications ? 

It is a special type of transportation problem in which the number of jobs allocated for different machines 

or operators. The objective is to maximize the overall profit or minimize the total cost for a given 

assignment schedule.  

a. It is used in production environment in which the number of jobs are assigned to number of workers 
or machines in such a way that the total time to complete all the jobs will be minimum. 

b. It is used in traveling salesman. 
15. What do you mean by an unbalanced AP? 

Since the assignment is one to one basis the problem have a square matrix. If the given problem is not a 
square matrix ie the number of rows and columns are not same then it is called unbalanced assignment 
problem. To make it a balanced assignment add a dummy row or dummy column and then convert it into 
a balanced one. Assign zero cost values for the dummy row or column and solve it by usual assignment 
method. 

16. State the difference between TP & AP 

       Assignment Transportation 

Allocations are made one to one More than one allocation is possible in each 
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basis.Therefore only one occupied cell will 

be Present in each row and each column. 

Hence the table will be a square matrix. 

row and each column . Hence it neet not be a 

square matrix. 

It will always provide degeneracy It will not provide degeneracy 

 

The supply at any row and demand at any 

column will be equal to 1 

The supply and demand may have any positive 

quantity. 

 

17. How do you convert the maximization problem in to a minimization one ? 

To solve the maximization problem in to minimization assignment problem, first convert the given 

maximization matrix in to an equivalent minimization matrix form by multiplying –1 in all the cost 

elements. Then the problem is a maximization one and can be solved by the usual assignment method. 

18. Give the linear programming form of A.P. 

Objective is to minimize the total cost involve. 

 

                            n         n 

      Min Z        =              Cij xij    subject to the constraints  

                           i=1     j=1 

 

x11 +x12 + x13 + ………… + x1n   =  1  

           x21 +x22 + x23+ ………… + x2n     =  1 

           x31 +x32 + x33 + ………… + x3n     =  1 

           …………………………………… 

…………………………………… 

           ……………………………………                         
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xn1 + xn2 + xn3 + …………. +  xnn   =  1 

19. What is the name of the method used in getting the optimum assignment ? 

Hungarian method. 

20. What is the indication of an alternate  solution in an assignment problem ? 

If the final cost matrix contains more than the required number of zero for assignment at independent 

position then it indicated that the problem has an alternate optimal solution. 

21. What do you inderstand by resticted assignments ? Explain how should one overcome it ? 

In assignment problems, it is assured that the performance of all the machines and operators are same. 

Hence any machine can be assigned to any job. But in practical cases, a machine cannot do all the 

operations of a job and operator cannot do all kinds of tasks. Therefore a high processing time is assigned 

to the impossible cell (M or ) and then it will be solved by the usual assignment method. In the final 

assignment the restricted cell will not be present. 

22. Write two theorems that are used for solving assignment problems 

Theorem 1 :  The optimum assignment sschedule remains unaltered if we add or subtract a constant to / 

from all the elements of the row or column of the assignment cost matrix.  

Theorem 2 : If for an assignment problem all Cij  0, then an assignment schedule (xij) which satisfies   

Cij xij = 0 , must be optimal. 

23. Why assignment problem will always provide degeneracy ? 

In assignment problem, the allocation is one to one basis therefore, the number of occupied cells in each 

row and each column will be exactly equal to 1. Hence assignment problem will always provide 

degeneracy. 

24. Why a transportation technique or the simplex method cannot used to solve an assignment problem 

The transportation technique or simplex method cannot be used to solve the assignment problem 

because of degeneracy . 

25.      State fundamental theorem of duality 
              If either the primal or dual problem has a finite optimal solution, then the  

             other problem also has a finite optimal solution and also the optimal values of  

             the objective function in both the problem are the same. I.e., Max Z = Min Z’ 

 26.      State the existence theorem of duality  
             If either problem has an unbounded solution then the other problem has no  

             Feasible solution Get useful study materials from www.rejinpaul.com
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27.     What are the advantages of dual simplex method?  
              The dual simplex method is used to solve the problems, which start dual  

              Feasible ie the primal is optimal but infeasible. The advantages of this  

             Method is avoiding the artificial variables introduced in the constraints along  

             With the surplus variables as all “ >= “ constraints are converted into “<= “    

             Type. 

28.What is the advantage of dual simplex method? 

  The advantage of dual simplex method is to avoid introducing the artificial  

       variables along with the surplus variable as the  type constraint is converted into  

        type. 

29.   What are the advantages of duality? 

(i) If the primal problem contains a large number of rows (Constraints) and a smaller number of 
columns (Variables), the computational procedure can be considerably reduced by converting 
it into dual and then solving it. Hence it offers advantages in many applications. 

(ii) It gives additional information as to how the optimal solution changes as a result of the 
changes in the coefficients and the formulation of the problem. 

(iii) Duality in LP has certain far-reaching consequences of economic nature. 
                   Calculations of the dual checks the accuracy of the primal solution 

  30.     What is key column and how is it selected ?  

          By performing the optimality test we can find whether the current feasible   

          solution can be improved or not. This can be done by performing Cj – Ej. If  

          Cj – Ej is positive under any column, at least one better solution is possible. To   

          find the incoming variable take the highest positive integer in the row Cj – Ej,  

          the variables belongs to highest positive integer column is the incoming       

          variable   and that column is a key column K 

31.   What is key row and how is it selected? 
          To find the outgoing variable divide the elements of the column  “b” by the  

          element of the key column. The row containing the minimum positive ratio is  

          marked. The variable belongs to that row is the outgoing variable. That row is  

          called key row. 

32.    How will you find whether a LPP has got an alternative optimal solution or    
          not, from the optimal simplex table ? Get useful study materials from www.rejinpaul.com

www.rejinpaul.com



 

          If Cj – Ej is positive under any column, the profit can be increased ie the    
          current basic feasible solution is not optimal and a better solution exists. When   
          no more positive values remain in the Cj – Ej row, the solution becomes    
         Optimal. 

33. Define Forward recursion. 

                   

                     Let fi(xi) be the shortest distance to the node xi and stage i and define d(xi-1, xi) as the distance from xi-1       

        to xi then fi(xi) is computed fi-1(xi-1) using the following recursive equation. 

                                 fi(xi)=min )(),( 111   iiii xfxxd  

 

   34. Define Backward recursion 

 

                 Let fi(xi) be the shortest distance to the node xi and stage i and define d(xi1, xi) as the distance from xi-1       

        to xi then fi(xi) is computed fi+1(xi+1) using the following recursive equation. 

                                 fi(xi)=min )(),( 111   iiii xfxxd  

 

 

 

 

 

 

 

 

 

 

 
 

UNII –III 

INTEGER PROGRAMMING PROBLEM 

PART-A 

1.  What do you understand by Integer programming  problem ? 

2.  Define  a  mixed  integer programming  problem ? 

3.  Differentiate between Pure and  Mixed IPP? 

4.  What are the methods used in solving IPP? 

5.  Explain Gomorian  constraint or Fractional constraint. 

6.  Where is Branch and Bound  method  is used? 

7.  Explain the importance  of  IPP. 

8.  What is dynamic programming? 

9.  Define the terms in dynamic programming :  Stage, State, State variables. 

10. Give a few applications of dynamic programming problem. 

11. What are the advantages of DPP? (or) Explain the importance of DPP?   

12. State the Bellman’s principle of optimality. 

PART-B 
PROBLEMS BASED ON  INTEGER PROGRAMMING PROBLEM 

1.   Suppose the owner of the readymade garments decide to make X1 Zee-shirts and X2 Button- down 

shirts. Then the availability of time to tailors has the following restrictions:  

2X1 + 4X2 ≤ 7 
5X1 + 3X2 ≤ 15 and X1, X2 ≥ 0 and are integers. 

   The problem of the owner is to find the values of X1  and X2 to maximize the profit Get useful study materials from www.rejinpaul.com
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     Z = X1 + 4X2. 

2.  Solve the following ILPP using Gomary’s Cutting Plane Method 

Maximize Z = X1 + 2X2 

Subject to the constraints 

2 X2   ≤ 7 

X1 +  X2≤7 
2X2 ≤ 11 
X1, X2 ≥ 0 and are integers. 

3. Solve the following ILPP 

Maximize Z = 11X1 + 4X2 

Subject to the constraints 

-X1 + 2X2 ≤ 4 

5X1 + 2X2 ≤ 16 
2X1 - X2   ≤ 4 
X1, X2 ≥ 0 and are non negative integers. 

4. Solve the integer programming problem.                                                               

Maximize Z = 2X1 + 20X2 - 10X3 

Subject to the constraints 

2X1 + 20X2 + 4X3 ≤ 15 

6X1 + 20X2 + 4X3 ≤ 20 
X1, X2, X3 ≥ 0 and are integers. 

PROBLEMS BASED ON MIXED  INTEGER PROGRAMMING PROBLEM 

1. Solve the following mixed integer linear programming problem using Gomarian’s    

   cutting plane method. 

Maximize Z = x1 +x2 

Subject to the constraints 
3 x1 + 2 x2 ≤ 5 

                                             x2 ≤ 2 

   x1, x2 ≥ 0 and x1 is an integer. 

2. Solve the following mixed integer programming problem 

Maximize Z = 7x1 + 9 x2 

Subject to the constraints 
-x1 + 3x2 ≤ 6 

7x1 + x2 ≤ 35 
and x1, x2, ≥ 0,xX1 is an integer. 

3. Solve the following mixed integer programming problem.                                    

Maximize Z = 4x1 + 6x2  + 2x3 

Subject to the constraints 
4x1 – 4x2 ≤ 5 

-x1 + 6x2 ≤ 5 
-x1 + x2 + x3 ≤ 5 

and x1, x2, x3 ≥ 0, and x1 , x3 are integers. 

PROBLEMS BASED ON  BRANCH AND BOUND METHOD 
1. Use Branch and bound algorithm to solve the following ILPP                              

Maximize Z = 3x1 + 4x2 

Subject to the constraints 
7x1 + 16x2 ≤ 52 

3x1 – 2x2 ≤ 18 
x1, x2 ≥ 0 and are integers. 

2.  Apply Branch and bound algorithm to solve the following ILPP                         Get useful study materials from www.rejinpaul.com
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Maximize Z = x1 + 4x2 

Subject to the constraints 
2x1 + 4x2   ≤ 7 

5x1 + 3x2 ≤ 15 

x1, x2 ≥ 0 and are integers. 

3. Apply Branch and bound algorithm to solve the following ILPP                       

Maximize Z = 2x1 + 2x2 

Subject to the constraints 

5x1 + 3x2   ≤ 8 

x1 + 2x2 ≤4 
x1, x2 ≥ 0 and are integers. 

4. Apply Branch and bound algorithm to solve the following ILPP                       

Maximize Z = 2x1 +3x2 

Subject to the constraints 

                                   6x1 + 5x2   ≤25 

                                      x1 + 3x2 ≤10 
x1, x2 ≥ 0 and are integers. 

5. Apply Branch and bound algorithm to solve the following ILPP                       

Maximize Z = x1 +x2 

Subject to the constraints 

                                   2x1 + 5x2   ≤16 ,6 x1 +5x2 ≤30,x1, x2 ≥ 0 and are integers. 

 

 

PROBLEMS BASED ON   DYNAMIC PROGRAMMING 

1. Derive the positive quantity c into n parts in such a way that the products is max (or) maximize  

             
nyyyz ..... 21  subject to cyyyy n  ....321

, & 0iy ni ,...2,1    
 

2. . Derive the positive quantity b into n parts in such a way that the sum is minimum (or) minimize  

             
nyyyz  ....21

 subject to byyyy n ..... 321
, & 0iy ni ,...2,1    

  

3.Factorise the positive quality c into factor in such a way that the sum of the square is  Minimum   

(or) 

    Solve the dynamic problem find minimum z =   
22

2

2

1 .... nyyy   such that   1 cyyyy n  ....321
, & 

0iy ni ,...2,1              

1.Use dynamic programming to solve following LPP  21 53max xxz    subject to constraints   

                0,&1823,6,4 212121  xxxxxx .                                                                      

  2.    Use dynamic programming use of following LPP 21 52max xxz   subject to constraints   

               0,&462,432 21221  xxxxx . 

3.  Use dynamic programming use of following LPP 21 78max xxz   subject to constraints   

               0,&1525,82 212121  xxxxxx . 

 Get useful study materials from www.rejinpaul.com

www.rejinpaul.com



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1.  What do you understand by Integer programming  problem ? 

      A linear programming problem in which all or some of the decision variables are constrained to   

      assume   non- negative values is called an  Integer programming problem. 

 

2.  What are the applications of zero-one integer programming? 

     Captial budgeting problem , Carter problem , Fixed cost problem.  

 

3. Define  a  mixed  integer programming  problem ? 

     A linear programming problem if only some of the variables in the optimal solution are restricted to    

    assume   non-negative  values, while the remaining are free to take any non-negative values is called   

    mixed intger   programming  problem. 

 

4.  Differentiate between Pure and  Mixed IPP? 

     In a pure IPP all variables in the optimal solution are restricted to assume non-negative integer   

     values.Whereas in  mixed IPP only some of the variables in the optimal  solution are restricted to   

     assume non-negative integer values. 

 

5.  What are the methods used in solving IPP? 

        Methods to solve IPP 

         (i)  Cutting plane method  (ii)  Branch and bound technique 

 

6.  Explain Gomorian  constraint or Fractional constraint. 

     If the solution so obtained is integral then the solution is optimum. However if some of the basic   

     variables are  integer vaued then an additional linear constraint called Gomorian  constraint or   

     Fractional cut constraint. 

 

7.  Where is Branch and Bound  method  is used? 
Get useful study materials from www.rejinpaul.com
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      This method is an enumeration method, which is used when not all feasible integer points are   

      enumerated. 

 

8.  Explain the importance  of  IPP. 

      In LPP,all decision variables were allowed to take any non-negative real variables real values as it is   

     quite    possible and appropriate to have fractional values in many solution and which are meaningless   

      in the context of    the actual decision problem. This is the reason why IPP is so important  for  

     marginal decision. 

 

9.  What is dynamic programming? 

     Many decision –making  problems involve a process that takes place in several stages in such a way  

     that at  each  stage, the process is dependent on the strategy chosen. Such types of  problems are called   

     Dynamic programming   problems. 

 

10.  Define the terms in dynamic programming :  Stage, State, State variables. 

     Stage :  A  stage may be defined as the portion of the problem that possesses set of mutually exclusive    

                  alternatives from  which the best alternative is to be selected. 

     State :  States are various possible conditions in which the system  may find  itself at that stage of the  

                  problem. 

     State variables :  The current situation (state) of the system at a stage is described by a set of variables                  

                                   are called  State variables. 

 

11. Give a few applications of dynamic programming problem. 

        (i)  It is used to determine the optimal combination of advertising media and the frequency of  

              advertising. 

        (ii)  Spare part level determination to guarantee high efficiency of utilization of expansive  

               equipment. 

        (iii)  It has been used to determine the inventory level, and for formulating the inventory recording. 

        (iv)  Other areas of application : Scheduling methods, Markovian decision and  decision models  

                 infinite stage  system, probabilistic decision problems.   

  

12. What are the advantages of DPP? (or) Explain the importance of DPP? 

      The decision making process consists of selecting a combination  of  plans  from  large number of  

       alternatives  combination, which also need of  combinations is very large. These drawbacks can be  

        avoided by using DPP as  it divides the given problem into  sub-problem  or stages. Only one stage is  

        considered at a time and various   infeasible combinations are eliminated by reducing thr volume of  

        computations.   

 

12. State the Bellman’s principle of optimality. 

       An optimal policy has the property that whatever may be the intial state and intial decisions, the  

       remaining decisions must be   constitute on  optimal policy for the state resulting from the first    

       decision. 
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UNIT-IV   -    CLASSICAL OPTIMIZATION  THEORY 

PART-A 

 

1. Define general non – linear programming problem 

2. Define convex and concave functions 

3. Define local and global optimum 

4. Verify whether the following function is concave or convex f(x1,x2) = 2x1
3-6x2

2 

5. Show that the functions whether it is concave ,  convex  or neitheir : f(x)= 10-x2      

6. Show that the functions whether it is concave ,  convex  or neitheir : f(x)= x4+x2   

7.   Show that  (0,0) is the  saddle point to the function f(x1 , x2) =18 x1x2+5x2
2                                         

8. Define Kuhn-Tucker conditions 

9. Define Quadratic programming 

10. Define Hessian matrix 

PART-B 

                            PROBLEMS BASED ON UNCONSTRAINED EXTERNAL PROBLEMS 

1.     Find the maxima or minima of the function f(x)= x1+2x3+x2x3-x1
2-x2

2-x3
2                                            

2.       Verify whether the following function is convex or concave  and find the maximum or  

                  minimum solution point : f(x)= 4x1
2+3x2

2+x3
2-6x1x2+ x1x3-x1/ 2-2x2

  +15      

                                       

PROBLEMS BASED ON NEWTON RAPHSON METHOD 

      1. Explain the Newton-Raphson method, determining the stationary points of the function  

             g(x)=(3x-2)2(2x-3)2 Get useful study materials from www.rejinpaul.com
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      2. Minimize f( x1 , x2) =  x1-x2+2x1
2+2x1x2+x2

2 by taking the starting point as X1=  








0

0
     

      3. . Minimize f( x1 , x2) =  
)2(

1
2

2

2

1 



xx
  from the starting point X1=  









0

4
     

PROBLEMS BASED ON EQUALITY CONSTRAINS-JACOBIAN METHOD 

     1.  Consider the linear program Maximize  z = 2x1+3x2 subject to 

                                                                      x1+x2+x3  = 5    

                                                                      x1 -x2+x4  = 3  

     2.   Consider the linear program Minimize  z = 
2

1x + 
2

2x  +
2

3x  subject to 

                                                                      x1+x2+3x3  - 2 = 0    

                                                                      5x1 +  2x2+x3-5 = 0  

 

PROBLEMS BASED ON LAGRANGIAN METHOD WITH ONE EQUALITY CONSTRAINS 

  1. Solve  : Maximize Z = 4x1-
2

1x + 8x2 -
2

2x    Subject  to the constraint x1 + x2 =2 ,  x1 , x2,≥0 

  2. Solve  : Maximize Z = 5x1+ x2 –  2

2xxx 
  Subject  to the constraint x1 + x2 = 4 ,  x1 , x2,≥0 

  3. Solve  : Maximize  Z =
2

1x + 
2

2x  +
2

3x  subject to 4x1+
2

2x +2x3 =14 , x1 , x2,≥0 

  4. Obtain the necessary and sufficient conditions for the optimal solution of  the following  

      problem. What is the optimal solution? 

            Maximize 3213 212



xx

eez  Subject  to the constraint x1 + x2 =5 ,  x1 , x2,≥0 

 5. Use the method of Lagrangian  multipliers to solve the following non-linear programming  

     Problem. Does the solution maximize or minimize Z = 2 x1
2 + x2

2 + 3 x3
2 + 10x1+8 x2 +6 x3  

      – 100 subject to the constraints  x1 + x2 + x3  = 20, x1 , x2, x3 ≥0 

 
PROBLEMS BASED ON LAGRANGIAN METHOD WITH MORE THAN ONE EQUALITY CONSTRAINS 

  1. Solve the non-linear programming problem Optimize  Z = x1
2 +  x2

2 +  x3
2 subject to the  

        constraints x1 + x2 + 3x3 =2 ,5 x1 + 2 x2 + x3 = 5 , x1,x2,x3 ≥0 

  2. Solve the non-linear programming problem Optimize Z = 4 x 1
2 + 2x2

2 + x3
2 - 4x1x2  Subject  

        to the constraints x1 + x2 + x3  = 15 ,2 x1 - x2 + 2x3  = 20, x1,x2,x3 ≥0 

 

PROBLEMS BASED ON KUHN-TUCKER CONDITION WITH ONE EQUALITY CONSTRAINS 

  1. Use the Kuhn-Tucker conditions to solve the following NLPP  

      Maximize Z =2 x 1
2 +12x1x2 -7 x2

2   Subject  to the constraint 2x1 +5 x2  ≤ 98, x1,x2,x3 ≥0  

  2. Use the Kuhn-Tucker conditions to solve the following NLPP 

       Maximize f(x) = 10x1+ 4 x2 -2x1
2 - x2

2   Subject  to the constraint2x1 + x2  ≤5,  x1 , x2≥0 

 
PROBLEMS BASED ON LAGRANGIAN METHOD WITH MORE THAN ONE EQUALITY CONSTRAINS 

  1.  Solve the  NLPP Maximize Z = 7x1
2 +6x1+5x2

2   Subject  to the constraints x1 +2x2  ≤ 10,  

 x1 -3x2  ≤ 9 ,  x1 , x2,≥0 

  2. Use the Kuhn-Tucker conditions to solve the following NLPP  

 Maximize Z = 2x1 + x2 -  x 1
2    Subject  to the constraints 2x1 +3 x2  ≤ 6,  

 2x1 +  x2  ≤4 ,  x1 , x2,≥0 
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1. Obtain the necessary and sufficient conditions for the optimum solution of the following NLPP 

Minimize   Z = f(x1, x2) =3 

2.  Obtain the set of necessary conditions for the non-linear programming problem               Maximize  

Z = x1
2 + 3 x2

2 + 5 x3
2 subject to the constraints x1 + x2 + x3 = 0 ,  

5 x1 + 2 x2 + x3 = 5 , x1,x2,x3 ≥0 

3. Use the method of Lagrangian  multipliers to solve the following non-linear programming problem  

Minimize Z = 2 x 1
2 + x2

2 + 3 x3
2 + 10x1 + 8 x2 + 6 x3 – 100 subject to the constraints x1 + x2 + x3  = 

20, x1 , x2, x3 ≥0 

4. Solve the non-linear programming problem Minimize Z = 2 x 1
2 + 2x2

2 + 2x3
2 - 24x1 - 8 x2 -12 x3  + 

100 subject to the constraints x1 + x2 + x3  = 11, x1 , x2, x3 ≥0 

5. Solve the non-linear programming problem Optimize Z = 4 x 1
2 + 2x2

2 + x3
2 - 4x1x2  Subject to the 

constraints x1 + x2 + x3  = 15 ,2 x1 - x2 + 2x3  = 20 

6. Using the method of Lagrangian multipliers, solve the non-linear programming problem Maximize 

Z = 6x1 + 8 x2 -  x 1
2 - x2

2   Subject  to the constraints 4x1 +3 x2 + x3  = 16,   

7. Solve the non-linear programming problem Minimize Z = 2 x 1
2 + 2x2

2 + 2x3
2 - 24x1 - 8 x2 -12 x3  + 

100 subject to the constraints x1 + x2 + x3  = 11, x1 , x2, x3 ≥0 

8. Solve the non-linear programming problem Minimize Z = 2 x 1
2 + 2x2

2 + 2x3
2 - 24x1 - 8 x2 -12 x3  + 

100 subject to the constraints x1 + x2 + x3  = 11, x1 , x2, x3 ≥0 

9. Use the method of Lagrangian  multipliers to solve the following non-linear programming problem  

Minimize Z =  x 1
2 + x2

2 +  x3
2  subject to the constraints x1 + x2 + 3x3  = 2, 5 x1 + 2 x2 + x3 = 5 , 

x1,x2,x3 ≥0 

10. Solve the non-linear programming problem  using the method of Lagrangian multipliers Minimize 

Z = 6 x 1
2 + 5x2

2
  Subject to the constraints x1 +5x2   = 3  x1,x2,≥0 

11. Solve the non-linear programming problem Minimize Z = -x 1
2 - x2

2 - x3
2 +4x1 + 6 x2  subject to the 

constraints x1 + x2 ≤ 2, 2 x1 + 3 x2  ≤12 ,  x1 , x2,≥0 

12. Derive the optimum solution from the Kuhn-Tucker conditions for the problem. Minimize Z = 2x1 

+ 3 x2 -  x 1
2 -2 x2

2   Subject  to the constraints x1 +3 x2  ≤ 6,  

 5x1 + 2 x2  ≤10 ,  x1 , x2,≥0 

13. Use the Kuhn-Tucker conditions to solve the following NLPP  

Maximize Z =2 x 1
2 +12x1x2 -7 x2

2   Subject  to the constraint 2x1 +5 x2  ≤ 98,   

14. Minimize Z =  x 1
2 + x2

2
  Subject to the constraints x1 +x2   ≥ 4  2x1 +x2   ≥ 5 , x1,x2,≥0 

15. Use Wolfe’s method to solve the following Quadratic programming problem 

 Maximize Z = 2x1 + x2 -  x 1
2    Subject  to the constraints 2x1 +3 x2  ≤ 6,  

 2x1 +  x2  ≤4 ,  x1 , x2,≥0 

16. Solve the following quadratic programming problem Minimize f(x1,x2) = x 1
2 - x1x2 +2 x2

2  - x1 -  x2  

Subject  to the constraint 2x1 + x2  ≤ 1,  x1 , x2,≥0 Get useful study materials from www.rejinpaul.com
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17. Solve the following quadratic programming problem  by Beale’s method 

Maximize f(x) = 4 x1+ 6 x2 - x 1
2 -3 x2

2  -  Subject  to the constraint x1 + 2x2  ≤ 4,  x1 , x2,≥0 

18. Solve the following quadratic programming problem  by Beale’s method 

Minimize Z =- 4 x1-2x1 x2 +x 1
2 +2 x2

2   Subject  to the constraint 2x1 + x2  ≥ 6,  x1-4  x2  ≥0 ,  x1 , 

x2,≥0 

19. Solve the following quadratic programming problem  by Beale’s method 

Maximize f(x) = 2 x1+ 3 x2  -2 x2
2  -  Subject  to the constraint  x1 + 4x2  ≤ 4,  

x1 + x2  ≤ 2    x1 , x2,≥0 

20. Solve the following quadratic programming problem  by Beale’s method 

Maximize f(x) = 10 x1+ 25 x2 - 10x 1
2 - x2

2 -4x1 x2
 -  Subject  to the constraint x1 + 2x2  ≤ 10,  x1 + 

x2  ≤ 9    x1 , x2,≥0 

Part A 

1. Define general NLPP. 

Let z be a real value functions of n variables designed by, 

(i)z=f(x1, x2 …xn) 
(ii)Let b1, b2 …bn be a set of constraints 

    s.t. g1(x1, x2. . . xn) (<=, =,or ,>=) b1 

    s.t. g2(x1, x2. . . xn) (<=, =,or ,>=) b2 

    . 

    . 

          gm(x1, x2. . . xn) (<=, =,or ,>=) bm 

As in linear programming, f(x1, x2 …xn) is the NLP’s objective function, and             g1(x1, x2. . 

. xn) (<=, =,or ,>=) b1, . . . ,     gm(x1, x2. . . xn) (<=, =,or ,>=) bm 
are the NLP’s constraints. An NLP with no constraints is an unconstrained NLP. 

(iii)Let Xj>=0, j=1, 2…n 

If either f or some g^i’s are non-linear. Then the problem of determining the type which makes z=0 is 

a maximum or minimum satisfies eqn (ii) & (iii). This is called general NLPP. 

 

2. Define convex and concave functions. 

Let f (x1, x2, . . . , xn) be a function that is defined for all points (x1, x2, . . . , xn) in a convex set S.† 

 

Get useful study materials from www.rejinpaul.com

www.rejinpaul.com



From (3) and (4), we see that f (x1, x2. . . xn) is a convex function if and only if                     f (x1,x2, 

. . . , xn) is a concave function, and conversely. 

 

3. Define local and global optimum. 

A local optimum of a combinatorial optimization problem is a solution that is optimal (either maximal 

or minimal) within a neighboring set of solutions. This is in contrast to a global optimum, which is the 

optimal solution among all possible solutions. 

4. Define quadratic programming problem. 

 
 

5. What are the methods used to solve quadratic programming problem? 

The methods to solve quadratic programming problem is by Wolfe’s method and Two phase method. 

 

6. Write the principal of Wolfe’s method 

Wolfe’s method is an extended simplex procedure, which can be applied to QPP in which all problem 

variables are non-negative. 

 

7. What is meant by basic and non basic variables in Beale’s method? 

In Beal’s Method slack variables are the basic variables and are denoted by Xb and the non basic 

variables are denoted by Xnb respectively. 

 

8. Define Hessian matrix 
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PART - A 

 

  1. What do you mean by project?                                                                                                        

  2. What are the three main phases of project?                                                                                     

  3. What are the two basic planning and controlling techniques in a network analysis?                      

  4. Write down the advantages of CPM and PERT techniques.                                                           

  5. Differentiate between PERT and CPM.               

  6. Define network.                                                                                                                      

    7. What do you mean Event in a network diagram?                                                                    

8. Can you write about activity & Critical Activities?                                                                        

9. Define Dummy Activities and duration.                                                                                          

10. Explain Total Project Time & Critical path.                                                                                  

11. What is float or slack?                                                                                                                    

12. Classify Total float, Free float and Independent float?                                                                  

13. Can you list the characteristics of Interfering Float?                                                                     

14. Define Optimistic time.                                                                                                                  

15. Show and define Pessimistic time.                                                                                                 

16. How do you calculate most likely time estimation?                                                                      

17. What is a parallel critical path?                                                                                                      

18. Distinguish standard deviation and variance in PERT network?                                                  

19. Give the difference between direct cost and indirect cost.                                                            

20. What is meant by resource analysis?                                                                                             
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PART-B 

1.   A project schedule has the following characteristics 
 

Activity 0 – 1 0 – 2 1 – 3 2 – 3 2 – 4 3 – 4 3 – 5 4 – 5 4 - 6 5 - 6 

Time 2 3 2 3 3 0 8 7 8 6 

(i). Construct Network diagram.                                                                     
(ii). Compute Earliest time and latest time for each event.                             

(iii). Find the critical path. Also obtain the Total float, Free float and slack  

     time and Independent float.                                                                                                  

 
2.   A project schedule has the following characteristics. 

 

Activity 1 – 2 1 – 3 2 – 4 3 – 4 3 – 5 4 – 9 5 – 6 5 – 7 6 – 8 7 - 8 8 – 10 9 - 10 

Time 4 1 1 1 6 5 4 8 1 2 5 7 

 

(i).  Construct Network diagram                                                                    

(ii).  Compute Earliest time and latest time for each event.                            

(iii). Find the critical path. Also obtain the Total float, Free float and slack  

     time and Independent float.                                                                                               

 3.   A small project is composed of seven activities whose time estimates are listed    

     In the table as follows: 
 
 

Activity A B C D E F G 

Immediate 

Predecessor 

 

--- 
 

--- 
 

-- - 
 

A,B 
 

A,B 
 C,D,E  

C,D,E 

Time 4 7 6 5 7 6 5 
 

(i). Draw the network and find the project completion time.   

(ii). Calculate the three floats for each activity.   

4.   Calculate the total float, free float and independent float for the project whose activities 

are given below:                                                                                              
 

Activity 1 –2 1 – 3 1 – 5 2 – 3 2 – 4 3 – 4 3 – 5 3 – 6 4 - 6 5 - 6 

Key 8 7 12 4 10 3 5 10 7 4 

Find the critical path also.                                                                                           

5.   Draw the network for the following project and compute the earliest and latest times for 

each event and also find the critical path.                                                       
 

Activity 1 – 2 1 – 3 2 – 4 3 – 4 4 – 5 4 – 6 5 – 7 6 – 7 7 - 8 

Immediate 

Predecessor 

 

--- 
 

--- 
 

1 – 2 
 

1 – 3 
 

2 – 4 
2 – 4 & 

3 - 4 

 

4 – 5 
 

4 – 6 
6 – 7 & 

5 - 7 

Time 5 4 6 2 1 7 8 4 3 

6.   The following table lists the jobs of a network with their time estimates: 
 

 

 

Job(i, j) 

Duration 
 

Optimistic (to) 
 

Most likely(tm) 
 

Pessimistic (tp) 
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1 – 2 3 6 15 

1 – 6 2 5 14 

2 – 3 6 12 30 

2 – 4 2 5 8 

3 – 5 5 11 17 

4 – 5 3 6 15 

6 – 7 3 9 27 

5 – 8 1 4 7 

7 – 8 4 19 28 
 

(i). Draw the project network.                                                                        (ii). 

Calculate the length and variance of the Critical Path.                            

(iii).What  is  the  approximate  probability  that  the  jobs  on  the  critical  path   

      will  be completed by the due date of 42 days?                                                           

(iv).What due date has about 90 % chance of being met?                              

 
7.   A small project is composed of 7 activities, whose time estimates are listed in the table 

below. Activities are identified by their beginning (i) and (j) node numbers. 

 

 

Job(i, j) 

Duration 
 

Optimistic (to) 
 

Most likely(tm) 
 

Pessimistic (tp) 

1 – 2 1 1 7 

1 – 3 1 4 7 

1 – 4 2 2 8 

2 – 5 1 1 1 

3 – 5 2 5 14 

4 – 6 2 5 8 

5 – 6 3 6 15 
 

(i). Draw the project network and identify all the paths through it.                       

(ii). Find the expected duration and variance for each activity. What is the expected 

project length?                                                                                                 

(iii). Calculate the variance and standard deviation of the project length. What is the 

probability that the project will be completed atleast 4 weeks earlier than expected time?  
 

 

8.   Draw the network and determine the critical path for the given data.                        
 

Jobs 1 – 2 1 – 3 2 – 4 3 – 4 3 – 5 4 – 5 4 – 6 5 – 6 

Duration 6 5 10 3 4 6 2 9 

Find the Total Float, Free Float and Independent float for the given data.                
 

 

9.   For  the  data  given  in  the  table  below,  draw  the  network,  crash  systematically  the 

activities and determine the optimal project duration and cost. Indirect cot Rs. 70 per day.                                                                                                                               
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Activity) 

 

Normal Time 

(days) 

 

 

Cost 

 

Crash Time 

(days) 

 

 

Cost 

1 – 2 8 100 6 200 

1 – 3 4 150 2 350 

2 – 4 2 50 1 90 

2 – 5 10 100 5 400 

3 – 4 5 100 1 200 

4 – 5 3 80 1 100 

10. The following table lists the jobs of a network along with their time estimates. 
 

 

 

Job(I, j) 

Duration 
 

Optimistic (to) 
 

Most likely(tm) 
 

Pessimistic (tp) 

1 – 2 2 5 14 

1 – 3 9 12 15 

2 – 4 5 14 17 

3 – 4 2 5 8 

4 – 5 6 6 12 

3 – 5 8 17 20 
 

Draw the network. Calculate the length and variance of the critical path and find 

the probability that the project will be completed within 30 days.                       
 
 

 

 

 

  

 

 

 

PART - A 
 

1. What do you mean by project? 

A  project is defined as a combination of inter-related activity all of which must be executed in 

certain order for  its completion.  

                                                                                                     

2. What are the three main phases of project? 

               Project are planning, scheduling and controlling  
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3. What are the two basic planning and controlling techniques in a network analysis?   

1.project evaluation review technique (  PERT) 

2.critical path method CPM      

  4. Write down the advantages of CPM and PERT techniques. 

      (i) Construction industry  (ii) Manufacturing (iii) Maintenance planning (iv)   

          Administration(v) Marketing (vi) Inventory planning 

                                                  

5.Differentiate between PERT and CPM 

 

 

  

 

                                                                                          

 

 

 

 

 

 

6.Define network.    

It is a graphical representation of logically and sequentially connected arrows and notes 

representing activities and events of a projects. 

                                                                                                                 

7.What do you mean Event in a network diagram?   

          The beginning   and end parts of an activity are called events or nodes. 

                                                                  

8. Can you write about activity & Critical Activities? 

      Activity   

        An activity represents same action and as such its time consuming effort necessary to   

       complete a particular part of the over all project.  

       Critical   Activity   

       An activity is raid to he critical if delay in its start will cause a further delay in the completion    

        of entire project.                                                           

                                                                

9. Define Dummy Activities and duration.     

    Certain activity neither common time  nor but are used simply to represented a connection  

    are links between the two events are known as dummy activity.  

                                                                                      

10. Explain Total Project Time & Critical path. 

     Path connected the first initial node of latest duration only project network is called critical   

      path.                                                                                

11. What is float or slack?                                                                                                                    

   Float is a difference between the latest and earliest activity time  

   slack is defined as difference between the latest allowable time and earliest  expected  time 

    of an event. 

12. Classify Total float, Free float and Independent float? 

     Total float  -The calculation of time by which the completion of an activity could be   

                         delayed beyond the earliest  expected completion time.  

      Free float – The time by which the completion of an activity can be delayed beyond the  

                          earliest finishing time. 

PERT CPM 

Event oriented Activity oriented 

Probabilistic Deterministic 

Three times estimates 

namely 

Optimistic,Pessimistic and 

Most likely are given. 

Time fixed. 

Resources such as 

labour,equipment,materials 

are limited. 

No limitation of resources. 

Get useful study materials from www.rejinpaul.com

www.rejinpaul.com



     Independent float- The amount of time by which the start of a activity can be delayed   

                                     without affecting the start time of  the preceding activities. 

     Total float =LF-EF  (LF- latest float ,EF- earliest float) 

     Free float = TF-head event slack. 

      Independent float =FF-tail event slack.                                                                

13. Can you list the characteristics of Interfering Float?                                                                     

        Interfering float of an activity i-j is nothing but the slack of the head event j.Obviously,      

        Interfering float of i-j = Total Float i-j –Free Float of i-j. 

14. Define Optimistic time.(least)    

    It is a time estimate if the execution goes extremely good  and it is defined by t0. 

                                                                                                            

15. Show and define Pessimistic time.(greatest)   

    It is a time estimate if the execution goes very badly and it is defined by tp. 

                                                                                              

16. How do you calculate most likely time estimation?    

      It is a time estimate if the execution is normal and it is defined by tm. 

                                                                   

17. What is a parallel critical path?            

       When critical activities are crashed and the duration is reduced other paths may also   

        become critical. Such critical paths are called parallel critical paths. 

                                                                                         

18. Distinguish standard deviation and variance in PERT network? 

     Expected variance  

2

02

6 








 


tt p
 and   is the standard deviation. 

                                                 

19. Give the difference between direct cost and indirect cost.    

     Direct cost 

                    Direct cost  are the costs directly associated with each activity such as machine   

        costs,labour costs etc for each activity. 

     Indirect Cost.    

                     Indirect cost  are costs due to management services,rentals, insurance including     

                 allocation of fixed expenses, cost of security etc.                                           

20. What is meant by resource analysis?                                                                                             
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