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Abstract 
This paper studies the existence and stability of the artificial equilibrium 
points (AEPs) in the low-thrust restricted three-body problem when both the 
primaries are oblate spheroids. The artificial equilibrium points (AEPs) are 
generated by canceling the gravitational and centrifugal forces with conti-
nuous low-thrust at a non-equilibrium point. Some graphical investigations 
are shown for the effects of the relative parameters which characterized the 
locations of the AEPs. Also, the numerical values of AEPs have been calcu-
lated. The positions of these AEPs will depend not only also on magnitude 
and directions of low-thrust acceleration. The linear stability of the AEPs has 
been investigated. We have determined the stability regions in the xy, xz and 
yz-planes and studied the effect of oblateness parameters ( )1 10 1A A< <  and 

( )2 20 1A A< <  on the motion of the spacecraft. We have found that the sta-
bility regions reduce around both the primaries for the increasing values of 
oblateness of the primaries. Finally, we have plotted the zero velocity curves 
to determine the possible regions of motion of the spacecraft.  
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1. Introduction 

Generally, the restricted three-body problem is one of the most important 
problem in the field of celestial mechanics. In the Restricted Three-Body Problem 
(R3BP), the mass of the third body (i.e., the spacecraft) is assumed to be 
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                A Technique for Fractional Programs with Restriction on 

Variables  

 

Anuradha Sharma 
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Abstract : This research study deals with very special class of single ratio fractional programs.The objective function considered in 

tjhis study  is ratio of  non linear functions each  separable in nature..Numerator as well as denominator both are transformed to 

linear function by incorporating/using.the piecewise linear approximation method via grid point and thereby a linear fractional 

progam is determined which is converted/formulated into a linear program by making use of Charne's and Cooper transformation 

method. In the course of action, the variables associated being assumed to be bounded i.e. are finite valued. The procedure is 

explained stepwise by an algorithm and is explained with help of an illustrative example..  

Index Terms: Piecewise linear approximation,;Optimization.Grid points search method.;Separability.;Affine Functios,;Linear 

programming. 

                                                                        I.  INTRODUCTION  

Consider the separable fractional programming problem 

(SFPP) . 

  

where  and  are separable non-linear functions of x with the condition that either pj and rj are both zero or non-zero;  

are linear functions of ,  is positive on the constraints set 

 

Fractional Programminghas been dealt by many authors [1.2.4.5.6.7] Charne's et al. reformulated linear fractional programming 

problem into a linear programming problem by applying. the transformation. Fractional programs arise in various 

circumstances/cases: in management science as well as other areas. Maximization of productivity, maximization of return on 

investment, maximization of cost/time give rise a fractional program.  

                                    Nonlinear programming problems have gained great importance since they arie in many fields like financial 

analysis of firms,selection problem;cutting stock problem; stochastic processing.Single ratio fractional programs generally appeared 

in the literature in 1960s. Much work has been carried out on theory,classification and applications in this regard. Single ratio 

fractional programs have been stated in the monographs by Craven[6].A model has been presented by Chang[4] in which auxilliary 

constraints have been used to linearize the mixed 0−1 fractional programming problem. Here we use approximation technique for 

finding the solution so as to overcome the complexities/infeasibility of the problem. For solving large scale problems, approximation 

techniques are employed.The problem presented in this paper is non-concave fractional program.A number of methods of concave 

programming are available for finding solution by transforming a non-concave fractional program into concave program. Portfolio 

selection problems and stochastic decision making problems [3.8,9,10] are non-concave fractional programs. 

 

                                                             2. METHODOLOGY AND THEORETICAL FRAMEWORK 

 

The following definitions are employed: 

Definition 1: “Non-linear programs where the objective functions and the constraint functions can be expressed as the sum of 

functions, each involving only one variable, are called Separable Programs.”  

Definition 2:” Let f be a real valued function defined on a convex set S in . The function f is said to be strictly convex on S if 
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S is assumed to be a non-empty convex polyhedron.  

m

ix ( ) , 1 , 1ij j ig x b i m j n 1 2( , ,...., ) n

nx x x x

m

1 2 1 2 1 2( (1 ) ) ( ) (1 ) ( ) ,f x x f x f x x x S

(0, 1)

http://www.jetir.org/

	Artificial Equilibrium Points in the Low-Thrust Restricted Three-Body Problem When Both the Primaries Are Oblate Spheroids
	Abstract
	Keywords
	1. Introduction

