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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:

L(g)u a—“ —(q(x)g—Z) = f(60), (x,0)€ (0,)X(0,T)
u(x,0)=u (x), xe (0,1)
u(0,1) =u(l,t) =0, te (0,7)

Parameters identification is the process to find the potential solution g*(x) that
makes U o (x,¢) match the observed data of u(x, ) as optimally as possible.
The interval [0,1] is divided equally into n parts, the step size h= 1/n, and mesh

(0)

point x, =ih (i=0, 1,2,...,n). Suppose we have the observed values #;” at points (x,

D, wo = (u!”,ul”,...,u’”)) . We consider the case in which g(x) is continu-

5.

ous and smooth. We adopt Hat Functions ¢, (x),®,(x),...,@, (x)as the basis of

q(x), then g¢(x) can be expressed as ¢, (x) = Z :lzoqi(pi(x). .Denote

q=(4,.9,,---,q,) - The parameters identification problem can be transferred to the

optimization problem: min fitmess(§) = min(h | i, ~,, H Z<q, g0
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2 Description of Algorithm

Step 1. N individuals g G®,..., " are randomly and uniformly produced in the

search space to form initial population P(0), evaluate P(0). Set t=0;

Step 2. While > Max-Generation go to Step 5.

Step 3. Select M individuals g",G®,...,g""" randomly from P(#) to form a sub

=

i=1

space Vz{q/qe D’”1 z }, where a, satisfies the condition

M
Zai =1, a,€[-0.5,1.5] produce a new individual " randomly in V, for

i=1l
i=l to n-l do g™ = (g +q") + g3 i

— (new)
q

q

Step 4. Select an individual § randomly from the population and an element ql.*

— (worst)

, then substitute C_j ") for q

— (worst )

is better than ¢ , where

(orst) s the worst individual in P(f);

randomly from §°, conduct ¢, = ¢, + (&, — ) ® rand(), where rand()is a

— (mutatiom) If q(mutatwm)

random number in [0,1], get a new individual ¢ is better

— (mutatiom) for —(worst)

than ¢, then substitute ¢ r g ; 1=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), u,, = (14 ®rand (x))®ii(x), where rand(x) is an uniformly distrib-

uted random function in [-1,1], and O is the noise level parameter. Parameters set:
N=200, M=10, Max-Gen=100000, [ = 107%, o= 0.001, a,= 10.0
Test Problem: u(x)=sin(27x),q(x) =3+2x> —2sin(27x).

We conducted three experiments for noise level parameter 6=1%,5% and 10%.
The result of the experiments is given as follows.

Fig. 1. 6=1% Fig. 2. 8 =5% Fig. 3. §=10%
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