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ABSTRACT

Transportation within large ard complex systems is itself
a complex process involving the interaction of men and machines
directed to the excﬁange/delivery of commodities among consumers
within the complex system; This thesis is mainly devoted to the
study and analysis of certain transportation techniques in
fractional ard related programming problems . Transportétion
problems with fractional objecEive functions arise in many real
life situations of Management Science ard Operations Research,
where an individpal, a grou§ or a comminity is faced with the
problem of maintainiﬁg good ratios between some very important
crucial parameters concerned with the transportation of

commodities .

An algorithm is developed to solve a linear fractional
transportation problem with impurities in the commodity parameter.
The algorithm developed to solve such real life problems of
coal, armd iron industries, deperds heavily on the optimality
corditions which have been derived here by using the fractional
programming dual as well as by expressing the objective

function in terms of the nonbasic variables.

A fractional transportation problem with impurities
ard excess total demard along with varying penalty costs for
not meeting the individual demards is formulated ard solved

in linear plus the linear fractional programming set up.



ii

A reoptimization procedure is developed for solving
shipping cost ratio ard shipping completion-date tradeoffs
in a linear fractional transportation problem ard also for
shipment completion-date - total shipping cost tradeoffs

in a fractional transportation problem with penalty costs.

Two different algorithms have been developed for
solving impurity constrained transportation problem with
respect to the time objective as well as cost-time obj;ctives
by relating them to a lexicographic transportation problem

and solving by the use of lexicographic primal code.

A multi objective transportation problem having
additional capacity armd impurity restrictions is converted
into a synthesis fractional objective function amd using
simplex multipliers technique, the optimality criteria are

derived.

An initial efficient basic solution is determined for
a multiple objective linear fractional transportation problem
with additional impurity constraints by solving the related

lexicographic minimum fractional transportation problem.



ABSTRACT
LIST OF TABLES

LIST OF FIGURES

CONTENTS

CHAPTER I INTRODUCTION TO THE STUDY AND LITERATURE

REVIEW
1.1 GENERAL INTRODUCTION
1.2 FRACTIONAL PROGRAMMING PROBLEM
1.3 CLASSIFICATIONS OF FRACTIONAL
PROGRAMMI NG
1.4 FRACTIONAL PROGRAMMING :ALGORITHMS
AND DUALITY
1.5 APPLICATIONS OF FRACTIONAL PROGRAMM-
ING
1.5.1 Economic applications
1.5.2 Non-economic applications
1.5.3 Irdirect applications
1.6 REVIEW OF RELATED WORK
1.6.1 Fractional Transportation
Problem:Algorithms ard
Duality
1.6.2 Time Minimizing Transporta-
tion Problem
1.6.3 Time-Cost Tradeoff in
Transportation Problem
1.6.4 Transportation Problem with
Additional Constraints
1.6.5 Multiple Objective Transpor-
tation Problem
1.7 AN OVERVIEW OF THE THESIS

vi

Page

iii

1 - 35

11

11

12

12

13

13

17

22

25

27

32



CHAPTER II FRACTIONAL TRANSPORTATION PROBLEM WITH

vii

WITH ADDITIONAL RESTRICTIONS 36-814
2,0 INTRODUCTION 36
2.1 FRACTIONAL TRANSPORTATIGN PROBLEM
WITH IMPURITIES 37
2.1.1 Mathematical Formalation 38
2.1.2 Simplex Multipliers and
Optimality Conditions 40
2.1.3 Fractional Dual ard Optima-
lity Corditions 46
2.1.4 Executing the Basis Exchange 49
2.1.5 The Algorithm 50
2.,1.6 Illustration 53
2.1.6.1 Computational
exXperience 57
2.2 FRACTIONAL TRANSPORTATION PROBLEM
WITH PENALTY COSTS AND IMPURITIES 66
2.2.1 Problem Statement 69
2.2.2 Simplex Multipliers ard
Optimality Corditions 72
2.2.3 Solutian Algorithm 78
2.4 CONCLUDING REMARKS 82
CHAPTER III OPTIMAL SHIPPING COST VERSUS COMPLETION-
DATE TRADEOFFS IN THE FRACTIONAL TRANS-
PORTATION PROBLEM AND ITS VARIANTS 85-113
3.0 INTRODUCTION 85
3.1 OPTIMAL SHIPPING COST RATIO VERSUS
COMPLETION-DATE TRADEOFFS IN THE
FRACTIONAL TRANSPORTATION PROBLEM 87
3.1.1 Statement of the Problem 88
2.1.2 Methodology ard Descrip-~
tion of the Algorithm 30



CHAPTER IV

3.2

3.3

LINEAR BOTTLENECK TRANSPORTATION PROBLEM

3.1.3

Improving the Algorithm

3.1.4 Computational Experience

TOTAL SHIPPING COST/COMPLETION-DATE
TRADEOFFS IN FRACTIONAL TRANSPORTA-

TION PROBLEMS WITH PENALTY COSTS

3.2.1
3.2.2

3.2.3

The model
The algorithm

Computatianal Experience

CORCLUDING REMARKS

@

WITH ADDITIONAL IMPURITY RESTRICTIONS

4.0

INTRODUCTION

4.1 TIME MINIMIZING TRANSPORTATION
PROBLEM WITH IMPURITIES

4.2

Statement of the Problem

‘The Related Linear Lexi-

cographic Transportation
Problem with Impurities

Solution Methodology

Duality and Optimality
Corditions

Altering a Basic Feasible
Solution

The Algorithm
Illustration

4.1.7.1 Computational
Experience

COST-TIME TRANSPORTATION PROBLEM
WITH ADDITIONAL IMPURITY RESTRIC-

TIONS

4.2.1 Mathematical Formulation

93

95

99
101

104

viii

107

112

114

116

117

118

119

121

123
124

126

129

114-150

138

140



4.2.2 The Related Lexicographic Trans-
portation Preblem with Addi-
tional Impurity Restrictions 142

4,2.3 The Bicriteria Transporta-
tion Problem with Addi-
tional Impurity Restrictions 143

4,2.4 The algorithm ' 144

4.3 CONCLUDING REMARKS 148

CHAPTER V MULTIPLE OBJECTIVE FRACTIONAL TRANS-
PORTATION PROBLEMS WITH ADDITIONAL
RESTRICTIONS 151-181

P

5.0 INTRODUCTION 151
5.1 THE MULTIPLE OBJECTIVE TRANSPORTA-
TTON PROBLEM WITH ADDITTONAL
RESTR ICTIONS , 152
5.1.1 Mathematical Model 153

5.1.2 The Three-Dimensional
Fractional Transportation

Problem 156
5.1.3 Simplex Multipliers ard

Optimality Comditions 160
5.1.4 Solution Algorithm - 164
5.1.5 Further Modification i66

5.2 THE MULTIPLE OBJECTIVE LINEAR
FRACTIONAL, TRANSPORTATION PRCBLEM
WITH IMPURITIES ' 169
5.2.1 Mathematical Formilation 170

5.2.2 ¥Fractional Dual ard Optima~
lity Corditions 172

5.2.3 Lexicogrpahic Minimum
Fractional Transportation
Problem with Impurities 174
5.2.4 The Algorithm 176

5.3 CONCLUDING REMARKS : 179



CHAPTER VI CONCLUSiONS AND SUGGESTIONS FOR
FURTHER WORK 182-192

6.0 INTRODUCTION : 182

6.1 SUMMARY OF RESEARCH CONTRIBUTIONS 182

6.2 LIMITATIONS OF THE PRESENT WORK - 185
6.3 SCOPE FOR FURTHER WORK ‘ 186
BIBLIOGRAPHY 193

CURRICULUM VITAE : 215



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

