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Course Objectives :

The objective of this course is to develop problem solving skills of

linear programming problems using Two-Phase method, Duality theory, Revised Simplex
method, Game theory and Dynamic Programming.

COURSE Upon successful completion of this course, students will be able to:
OUTCOME
COl1 Solve a linear programming problem using Two-phase simplex method
CO2 Solve a linear programming problem using duality.
CO3 Solve a linear programming problem using Revised simplex method
CO4 Find the solutions of games and related problems.
CO5 formulate and solve dynamic programming problems related to the industry.

Mapping of Course Outcomes:

PO1 PO2 PO3 PO4 POS | PO6 PO7
CO1 0 0 3 0 0 0 0
CO2 0 0 0 0 0 0 3
CO3 0 0 0 0 0 2 0
CO4 0 0 0 0 0 0 3
CO5 3 0 0 0 0 0 0




UNIT -1

Further Discussion of the Simplex Method: The two phase Method for Artificial variables,
phase-I, Phase-1I, Numerical examples of the two phase method.
(Sections 5.1 to 5.4 of Chapter -5 of [1] ]

UNIT 11

Duality theory and its Ramifications: Alternative formulations of linear programming
problems, Dual linear programming problems, Fundamental properties of dual problems,
Other formulations of dual problems, Unbounded solution in the primal, The dual simplex
algorithm —an example. Post optimality problems, Changing the price vector, Changing the
requirements vector, Adding variables or constraints

(Sections 8.1 to 8.7 & 8.10 of Chapter 8 of [1]).

UNIT -11I

The Revised simplex method: Introduction, Revised simplex method: Standard form I,
Computational procedure for standard form I, Revised simplex method: Standard form II,
Computational procedure for standard form II, Initial identity matrix for phase—I, Comparison
of the simplex method and Revised simplex method.

( Sections 7.1 to 7.6 &7.8 of Chapter 7 of[ 1] ).

UNIT -1V

Theory of Games: Introduction, Basic definitions, Min- Max criterion, Saddle point,
Solution of games with saddle points, Rectangular games without saddle points, 2x2 games
without saddle points, Graphical method for 2xn and mx2 games.

(Selected topics of Chapter 24 of [2])

UNIT V

Dynamic Programming: Introduction, Characteristics of Dynamic Programming problem,
Deterministic Dynamic Programming: Dynamic Programming approach to Shortest Route
Problem, Dynamic Programming approach to Resource Allocation: Equipment, Replacement,
Cargo loading, and capital budgeting. Dynamic Programming approach to linear
programming, Stochastic Dynamic Programming.

( Sections 6.1 to 6.4 of chapter 6 of [3])
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SECTION - A

Answer all questions. All questions carry equal marks. (5x4=20)

1 (a)Explain the procedure of solving a L.P.P. if the variables are unrestricted in sign.

(CO1, L2)
(OR)
(b) Explain the procedure of finding the inverse of a matrix using simplex method.
(COl1, L2)
2 (a) Show that the dual of the dual is the primal in linear programming problems. (CO2, L3)
(OR)
(b) Find the dual of the following linear programming problem. (CO3, L3)
Max z = x1+2x2
2x1—3x2<3
4x1+ x2 <-4, X1, x2>0
3 (a) Explain briefly the revised simplex method standard form — I. (CO3, L2)
(OR)
(b) Compare Simplex method and Revised Simplex method. (CO3,L2)
4 (a) Explain how to find the solution of a 2x2 rectangular game. (CO4,L2)
(OR)
(b) Explain the difference between pure strategy and mixed strategy. (CO4, L2)

5 (a) Discuss the relationship between linear programming and dynamic programming.
(COs, L3)
(OR)

(b) Define dynamic programming problem. Explain its essential characteristics. (COS5, L3)



SECTION - B
All questions carry equal marks. (5X10 =50M)
6. (a) Solve the following L.P.P using Two-phase method (CO1, L3)

max z = 5x, —4x, +3x;,
sub:2x,+x, —6x; =20
6x, +5x, +10x, <76
8x, —3x, +6x; <50

X,%,,%, 20
(OR)
b) Explain the procedure of Two-Phase simplex method. (COl1, L3)
7 (a)Use duality to solve the following L.P.P (CO2,L3)
max z = 2x, +x,
sub:x, +2x, <10
X +x,<6
X —x,<2
x,—2x, <1
X%, 20
(OR)
(b) Explain dual simplex algorithm. (CO2, L3)
8 (a) Use revised simplex method to solve the following L.P.P. (CO3,L4)
max z = 2x, + X,
sub:3x,+4x,<6
6x,+x, <3
X;,%x, 20
(OR)
(b) Explain the computational procedure of revised simplex method standard form- II,
(CO3, L4)
9. (a) Solve the following game graphically. (CO4, L4)

Players B1 Bz B3 B4
Al 2 1 0 -2
Ao 1 0 3 2

(OR)



(b) For the game with the following payoff matrix, determine the optimum strategies and

B

51
the value of the game AL 4} (CO4,L4)

10 (a) BST Road lines has 4 types of packages A,B,C, and D to be carried in their parcel van.
The bulk density of each package is different. As per the company’s rules, the
packages fall under different categories of freight classification, and therefore, the

revenue for each package are available:

Type of | Wt. per | Expected

package unit(kg) unit
revenue(Rs)

A 2000 200

B 4000 425

C 5000 550

D 3000 350

Determine the number of units of each package that would maximize the revenue, given

that the capacity of van is limited to 10,000 kg. (CO5,L3)

(OR)
(b) Solve the following linear programming problem by applying dynamic programming

procedure.

MaxZ = 2x, + 5x,
sub:2x, +x, <43
2x, <46

X;,Xx, 20

(CO5, L3)

*kk



