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ABSTRACT 

The thesis entitled "Flow and Convex-Concave Ratio Problems: Some Aspects 

of Optimization" deals with certain aspects of optimization arising in the flow and 

the convex-concave ratio problems. The subject matter has been arranged in the 

thesis in five chapters. 

Chapter I consisting of two sections is an Introductory chapter. In the Section 

I, a brief survey of the work carried out by various authors in the relevant fields is 

given, while the Section II gives a brief summary of the work carried out in the 

subsequent four chapters of the thesis. 

Chapter II consisting of two sections deals with the flow problems wherein 

the flow of goods and services are carried out in a transportation network, from one 

node to the other. The sufficient conditions for the existence of a paradox in the 

transportation problem with mixed constraints have been evolved in the Section I. 

Section II discusses the 'paradoxical solutions' in the minimal cost network flow 

problems with bounded variables. 

Another important class of transportation problems linked with the supply of 

material from different sources to various warehouses with the constrain: that each 

warehouse will draw its total supply from only one source-commonly termed as Bulk 

Transportation Problem, is dealt with in Chapter III. Algorithm for ranking 

techniques has been demonstrated for solving the quadratic bulk transportation 

problem in Section II. Section III develops the methodology to solve the fractional 

bulk transportation problem. 

(i) 



Chapter IV is devoted to studying another facet of the bulk transportation 

problem that involves simultaneous study of the two conflicting criteria. In Section 

I, an algorithm for solving the general bicriteria bulk transportation problem is 

developed, while in Section II a technique of trading-off cost against time in the bulk 

transportation problem is developed. 

Chapter V, the last chapter, discusses a non-concave fractional programming 

problem of convex-concave type. It consists of two sections. In Section I, a 

non-concave fractional objective function is optimized over the set of linear 

constraints whereas in Section II different algorithm is developed for optimizing the 

same problem under the transportation constraints. 

Numerical examples are given to illustrate the various techniques discussed 

in the thesis. 

The work in the thesis is presented as follows : 

References to paper/books mentioned in the thesis are given at the end and 

number in the brackets [ ] refer to these reference. 

The numbering of various results is such that first number represents the 

chapter, second the section of that chapter and third the serial number of the result 

in that section. 

Problems are numbered as P.a.b.c. which refers to the problem number c of 

the section b of the chapter a. Equations/inequations are represented by the 

numbers such that the first number represents the chapter and the second the serial 

number of the equation/inequation. 
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