International Journal of Science, Engineering and Technology Research, Volume 3, Issue 9, September 2014

Solving Optimization Problem using Compact
Genetic algorithm
Neelu Sahu, Prateek kumar Singh


Abstract—An optimization problem is the problem of finding
the best solution from all feasible solutions. Optimization
problems can be divided into two categories depending on
whether the variables are continuous or discrete. An
optimization problem with discrete variables is known as
a combinatorial optimization problem. In this paper we
introduce the compact genetic algorithm (CGA) to solve an
optimization problem. The cGA represent the population as a
probability distribution over the set of solution. These paper
show only research work for solving optimization problem
using compact genetic algorithm.
Index Terms—compact genetic algorithm, optimization
problem.

I. INTRODUCTION
An optimization problem is the problem of finding
the best solution from all feasible solutions. Optimization
problems can be divided into two categories depending on
whether the variables are continuous or discrete. An
optimization problem with discrete variables is known as
a combinatorial optimization problem. In a combinatorial
optimization problem, we are looking for an object such as an
integer, permutation or graph from a finite set. Optimization
problem is handled by heuristic methods which provide
reasonable solution of the problem [6]. Many of the
techniques for this problem, such as Abraham et al and
Braun et al presented three basic heuristics implied by Nature
for namely Genetic Algorithm (GA), Simulated Annealing
(SA) and Tabu Search (TS), and heuristics derived by a
combination of their three algorithms. GA and SA are
powerful stochastic optimization methods, which are
inspired form the nature. This paper starts with the
description of various compact genetic algorithm and GA
operators in
Section 2. Section 3 gives the outline of the compact genetic
algorithm. In section 4, we introduce optimization and
Discuss how compact genetic algorithm can be used to
achieve optimization. The discussion ends with a conclusion
and future trend.
II.

GENETIC ALGORITHM

GA is an efficient searching tool that was invented by John
Holland [19].The genetic algorithm has great application for
Optimization of complicated problems particularly in where
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Isn‘t adequate information about search space? Although,
considering that, genetic algorithm isn't guarantee best
possible solution, but normally, would provide optimum or
partly optimum solution by suitable approximate at short
time. For solving any problem by genetic algorithm, eight
components must be defined :
Representation (definition of individual):
Represents each chromosome in the real world. A
chromosome is a set of parameters which define a proposed
solution to the problem that the genetic algorithm is trying to
solve.
Fitness function:
These function shows the fitness of each chromosome. It is
used to evaluate the chromosome and also controls the
genetic operators.
Population:
The role of the population is to hold possible solution.
Parent selection mechanism:
The role of parent selection is to distinguish among
individuals based on their quality, in particular, to allow the
better individuals to become parents of the next generation.
Reproduction:
The reproduction operator is based on the Darwinian notion
of "survival of the fittest". Individuals taking part in
successive generations are obtained through a reproduction
process or evolution operation. Individual strings are copied
into a mating pool according to their respective fitness
values. The higher the fitness values of the strings, the higher
the probability of contributing one or more offspring in the
next generation.
Crossover operators:
Recombination operator selects two or more chromosomes
and then produces two new children from them. It aims at
mixing up genetic information coming from different
chromosomes to make a new individual.
Mutation operators:
Mutation operator selects one chromosome and then
produces one new child from it by a slight change over the
parent.
Survivor selection mechanism:
The role of survivor selection is to distinguish among
individuals based on their quality. This mechanism survives
the individual among the passing from one generation to the
next generation.
Termination Condition:
The condition to ending the running of genetic algorithm.
III.

OPTIMIZATION PROBLEM

An optimization problem is the problem of finding
the best solution from all feasible solutions. Optimization
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problems can be divided into two categories depending on
whether the variables are continuous or discrete. An
optimization problem with discrete variables is known as
a combinatorial optimization problem. In a combinatorial
optimization problem, we are looking for an object such as
an integer, permutation or graph from a finite (or possibly
countable infinite) set.
 Continuous optimization problem
 Combinatorial optimization problem
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What is a model:
Model: A schematic description of a system, theory, or
phenomenon that accounts for its known or inferred
properties and maybe used for further study of its
characteristics.
Mathematical models: are abstract models describe the
mathematical relationships among elements in a system.
What is discreet optimization?
Discrete Optimization is a field of applied mathematics,
combining techniques from combinatory and graph theory,
linear programming, theory of algorithms,
to solve
optimization problems over discrete structures.
IV.

COMPACT GENETIC ALGORITHM

The Compact Genetic Algorithm (CGA) proposed by Harik,
Lobo and Goldberg represents the population as a probability
distribution over the set of solutions; thus, the whole
population needs not to be stored. At each generation, CGA
samples individuals according to the probabilities specified
in the probability vector. The individuals are evaluated and
the probability vector is updated towards the better
individual. The CGA mimics the order-one behavior of
Simple Genetic Algorithm (SGA) with uniform crossover
using a small amount of memory, and achieves comparable
quality with approximately the same number of fitness
evaluations as the SGA. First step, the probability vector is
initialized with 0.5. Each dimension in the vector represents
the probability of each bit happened to be one [5]. Two
candidate solutions are sampled from this vector. After
evaluating, the winner and loser are specified. The winner is

11100101 and the loser is 10001100. The probability vector
is updated according to the winner. The different bit between
the winner and loser guides the probability to come closer to
the better solution. Therefore, each dimension in the
probability vector is updated toward the better solution by
adding or subtracting the probability with an updating step
size (1!). In a different bit, we add probability when the
winner is 1, and subtract the probability when the winner is
0. E.g. updating step size is 0.1, the probability vector
becomes as in step 4. The process of the CGA is repeated
until the probability vector has converged. The concept of the
CGA is simple and it has been proved that it performs like the
SGA with population!, when the updating step size in the
CGA is 1 ! [7]. the CGA reduces the size and power
requirements of the system by representing the population as
a probability vector rather than a collection of bit strings. The
compact(cGA) as an estimation of distribution algorithm
(EDA) that generates offspring population according to the
estimated probabilistic model of parent population instead of
using traditional recombination and mutation operators [3].
The cGA initializes a probability (distribution) vector (PV)
over the set of solutions and two solutions are randomly
generated by using this PV. The generated solutions are
ranked based on their fitness values. The cGA represents the
population as a PV over a set of solutions and operationally
mimics the order-one behaviour of simple GA (sGA) with
uniform crossover using a small amount of memory. When
confronted with easy problems (e.g., continuous-unimodal
problems involving lower order BBs), the cGA achieves the
performance of the SGA (with the uniform crossover) in
terms of the number of fitness evaluations. That the cGA may
not be effective in solving real-world problems. In order to
obtain better solutions to such difficult problems, the cGA
should exert a higher selection pressure. This, in turn,
increases the survival probability of higher order BBs,
thereby preventing loss of the best solution found so far [12].
In other words, higher selection pressure may play the role of
memory. Therefore, it can take care of a finite number of
decision errors and some linkage information of genes.
Selection pressure of the cGA can be increased by creating a
larger tournament size in a simple manner. Goldberg and
Miller analyzed the growth and of a particular gene in the
population as a one-dimensional random walk. As the GA
progresses, genes fight with their competitors, and their
number in the population can go up or down, depending on
whether the GA makes good or bad decision. These decisions
are made implicitly by the GA when selection takes place.
The next section explores the effects of this decision making.
Selection
Selection gives to more copies to better individuals. But it
does not always do so for better genes. This is because genes
are always evaluated within the context of a larger
individual. For example, consider the onemax problem (that
counting ones). Suppose individual a competes with
individual b.
Individual chromosome fitness
a. 1011 3
b. 0101 2
When these two individuals compete, individuals a will win.
However, at the level of the gene, a decision error is made on
the second position. That is, selection incorrectly prefers the
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schema 0 to 1. The role of the population is to buffer against
a
finite number of such decision errors. Imagine the following
selection scheme: pick two individuals randomly from the
population and keep two copies of the better one. This
scheme is equivalent to a steady-state binary tournament
selection. In a population of size n, the proportion of the
winning alleles will increase by 1/n. For instance, in the
previous example the proportion of 1's will increase by 1/n at
gene position 1 and 3, and the proportion of 0‗s will also
increase by 1/n at gene position2. At gene position 4, the
proportion will remain the same. This thought experiment
suggests that an update rule increasing a gene‗s proportion
by 1/n simulates small steps in the action of a GA with a
population of size n. The next section explores how the
generation of individuals from probability distributions
mimics the effects of crossover.
Crossover
The roll of crossover in the GA is to combine bits and pieces
from fit solutions. A repeated application of most commonly
used crossover operators eventually leads to a decorrelation
of the population‗s genes. In this decorrelation state, the
population is more compactly represented as a probability
vector. Thus the generation of individuals from this vector
can be seen as a shortcut to the eventual aim of crossov
V.

PROPOSED METHODOLOGY

For solving any problem we have to first consider task and
resources into matrix form.

Pseudo code of the cGA
Compact GA (n, N, fitness)
P= allocate vector of n real number;
For i: =1 to n
do p [i]:= 0.5;
t=0;
Generate two solutions from probability vector
a:= generate p[i]; b := generate p[i];
Compete both solutions
if (fitness (a)> fitness (b)) then
W = a;
Else
L = b;
t= t+1;
(Where W is winner and L is loser)
Update the probability vector
d=1/n;
For i: = 1 to n do
If( W [i] >L[i] )then
p[i]:=p[i] +d;
else
p[i]:= p[i] -d;
Check if the probability vector has converged.
Go to Step2, if it is not satisfied.
The probability vector represents the final solution.
cGA manage its population as a probability vector is PV,
Probability vector is initialized with parameter 0.5 to

represent a randomly generated population. In each
generation (i.e. iteration), generate the individuals from the
probability vector and find out the best one and then the
position vector is updated to favour the better chromosome
(i.e. winner).
Let the best individuals are ‗a‗ and ‗b‗ then compete both
individuals, if both individuals fitness value is same then we
assign ‗ a‗ is winner and update the probability vector along
the way. Clearly the best individual wins all the competition.
The cGA terminates when all the probabilities converge to
zero or one.
VI.

CONCLUSION

In this paper we present compact genetic algorithm, an
algorithm that mimics the order one behavior of simple
genetic algorithm with a given population size and selection
rate, but that reduce its memory requirement. In this paper
we
explained of the compact algorithm. I am showing the
research work in this paper. I will show my final paper which
is represent implementation part for solving optimization
problem and it will show the minimum cost and time.
VII.
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