
 

VOLUTIONARY algorithm is a kind of intelligent 
search or optimization algorithm, which simulates the 
biological evolutionary procedure and problems solving 

mechanism [1]. In this field, a broad range of methods are 
proposed such as genetic algorithm (GA), evolutionary 
strategy (ES), evolutionary programming (EP), genetic 
programming (GP) and gene expression programming 
(GEP). The fundamental differences of these algorithms are 
in the aspects of individual representation and particular 
evolutionary operators [2]. For special, GP and GEP provide 
creative techniques for automatically generating computer 
programs [2-4].  
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1) Initialization. Set the size of the common population as 
. The initial common population is generated 

randomly. The elitist population and the self set are 
empty initially. Set the current evolutionary generation 
number = . 

2) If the current generation num  reaches the maximum 
generation number, go to step 8. 

3) Affinity Evaluation on the common population. 
Calculate the affinities of the antibodies in the common 
population. If the optimal solution is achieved, go to step 
8. 

4) Update three populations. The antibodies whose 
affinities are no less than a threshold η  in the common 
population are inserted into the elitist population, and the 
antibodies whose affinities are no more than a 
thresholdη  are inserted into the self set. And these 
antibodies in the common population are replaced by 
new antibodies randomly generated. The new antibodies 
should suffer the negative selection process, i.e., the new 
antibodies should not match any individual in the self 
set. In addition, the updating strategies of both the elitist 
population and the self set are first-in-first-out (FIFO). 

5) Generate the next generation of the elitist population by 
hypermutation. Every antibody in the elitist population 
will generate several antibodies with hypermutation until 
a better one is generated. And this better antibody will 
replace the original one. In order to save computation 
time, the hypermutation is retried no more than 
predefined times and then ignored, leaving the original 
antibody in the elitist population. If the optimal solution 
is achieved, go to step 8. 

6) Generate the next common population.  
6.1) One operator is selected from four operators 

(recombination, clone, mutation and crossover), and 
used to generate one antibody in the next common 
generation. 

6.1.1) Recombination. A new antibody is randomly 
generated and added into the next common 
population.  

6.1.2) Clone. An antibody is selected from the common 
population according to the tournament selection, 
and added into the next common population. 

6.1.3) Mutation. An antibody is selected from the 
common population according to the tournament 
selection. And this antibody mutates to a new 
antibody. This new antibody is added into the next 
common population.  

6.1.4) Crossover. One antibody is randomly selected 
from the common population; the other is 
randomly selected from the elitist population. With 
the crossover operation on these selected two 
antibodies, two new antibodies are generated. 
Randomly select one from these two new 
antibodies, and add it into the next common 
population.  

6.1.5) All new generated antibodies by recombination, 
mutation and crossover should suffer the negative 
selection process. If one antibody can not pass the 

negative selection process, it should be 
regenerated.  

6.2) If the size of the next common population does not 
reach , go to step 6.1. 

7) += , go to step 2. 
8) End. 
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