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Abstract. In this paper we construct a novel evolutionary algorithm. It yields
good performance on a collection of parabolic parameter identification prob-
lems. The algorithm has a good tolerability for the noise in the observed data.
Even when the noise level is up to 10% we can also get such a good result.

1   Description of Problem

Let’s consider the following parabolic problem:
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Parameters identification is the process to find the potential solution q*(x) that

makes ),(* txuq  match the observed data of u(x, t) as optimally as possible.

The interval [0,1] is divided equally into n parts, the step size h= 1/n, and mesh

point xi =ih (i=0, 1,2,…,n). Suppose we have the observed values )(o
iu  at points (xi,

T), ),,,( )(
1

)(
2

)(
1

o
n

oo
ob uuuu −= … . We consider the case in which q(x) is continu-

ous and smooth. We adopt Hat Functions )(),...,(),( 21 xxx nϕϕϕ as the basis of

q(x), then q(x) can be expressed as .)()(
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),,,( 10 nqqqq …G = . The parameters identification problem can be transferred to the

optimization problem: ))(
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2   Description of Algorithm

Step 1. N individuals )()2()1( ,,, Nqqq
G…GG

are randomly and uniformly produced in the

search space to form initial population P(0), evaluate P(0). Set t=0;
Step 2. While t> Max-Generation go to Step 5.
Step 3. Select M individuals )()2()1( ,,, Mqqq

G…GG
 randomly from P(t) to form a sub

space 
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, then substitute  
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 for 

)(worstq
G

, where
)(worstq

G
 is the worst individual in P(t);

Step 4. Select an individual *q
G

randomly from the population and an element *
iq

randomly from *q
G

, conduct (),)(* randq luli •−+= ααα  where ()rand is a

random number in [0,1], get a new individual )(mutatiomq
G

. If )(mutatiomq
G

 is better

than )( worstq
G

, then substitute )(mutatiomq
G

for )(worstq
G

;  t=t+1;

 Step 5. Output the best individual.

3   Numerical Experiments

In the experiments, we get observed values of u(x) by adding some noise to the func-
tion u(x), )())(1( xuxranduob

GG ••+= δ , where rand(x) is an uniformly distrib-

uted random function in [-1,1], and δ is the noise level parameter. Parameters set:

N=200, M=10, Max-Gen=100000, 610−=β , 001.0l =α , 0.10=uα
Test Problem: )2sin(223)(),2sin()( 2 xxxqxxu ππ −+== .

We conducted three experiments for noise level parameterδ=1%,5% and 10%.
The result of the experiments  is given as follows.

  
Fig. 1. δ=1%                         Fig. 2. δ=5%                         Fig. 3. δ=10%
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