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ABSTRACT

The Fisher Equation had been solved numerically by using two
Methods of Finite Differences Methods. The First is Explicit Scheme
Method and the Second is Crank—Nicholson Method. A Comparison had
been made between these two methods and we find that the Crank—
Nicholson Method converges towards saturation state u=1 faster than the
Explicit Scheme Method (Table 1). Also the numerical stability for both
Methods had been made, the Explicit Scheme Method is conditionally stable

and the condition is K< 2 while Crank—Nicholson Method has the

4D —rh?
condition |- . 4D for step size(h), but time step (k) is unconditionally
r

stable.

Keywords: Numerical Analysis, numerical stability, Finite Differences
Methods, Explicit Scheme Method, Crank—Nicholson Method, Fisher
Equation.
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EXPLICIT Crank-Nicholson EXPLICIT Crank-Nicholson
D=1 , r=1 D=1 , r=1 D=1 , r=1 D=1 , r=1
h=0.05 h=0.05 h=0.05 h=0.05
k=0.00125 k=0.00125 k=0.00125 k=0.00125
t=0.005 t=0.005 t=0.035 t=0.035

n(x'0) = coz (W) u(x,0) = cos?(7x) | u(x,0) =cos?(zx) | u(x,0) = cos? ()

0.9094 0.9115 0.6298 0.6341
0.8894 0.8914 0.6238 0.6279
0.8315 0.8332 0.6064 0.6099
0.7413 0.7425 0.5793 0.5819
0.6274 0.6280 0.5452 0.5465
0.5011 0.5011 0.5073 0.5073
0.3746 0.3740 0.4694 0.4681
0.2604 0.2590 0.4352 0.4326
0.1696 0.1680 0.4080 0.4045
0.1113 0.1095 0.3905 0.3864
0.0912 0.0893 0.3845 0.3801
0.1113 0.1095 0.3905 0.3864
0.1696 0.1680 0.4080 0.4045
0.2604 0.2592 0.4352 0.4326
0.3746 0.3740 0.4694 0.4681
0.5011 0.5011 0.5073 0.5073
0.6274 0.6281 0.5452 0.5466
0.7413 0.7425 0.5793 0.5819
0.8315 0.8332 0.6064 0.6099
0.8894 0.8914 0.6238 0.6279
0.9094 0.9115 0.6298 0.6341

(1) Jsasl
Crank-Nicholson iy dasyall dahll (gasad) dall 455l uase

Laphall o) mitied (1)dsaal) 4 Lede Jouanll o ) ilal) 45 DA e

s N Jsasl 3 Crank-Nicholson dayh e gyl Fisheriabes da b dasyall

il a8 U(X,T) G\l A86S L 05 Al Al ag (Equilibrium) ol
1) 5 (X)) a8 U9 Al
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tle dhans 2 dalud) Aaled) Cpan

e'¥
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— o(t + k) — (t) = —2aD(L— cos(h) Jp(t) + rkep(t)
= o(t+k) = —2aD{1— (1— 2sin 2(%))%0 + rko(t) + o(t)

= opt+k)= [— 4aDsin 2(%) +rk + 1}(p(t)
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o) |
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toh L e dians (20) Aaladl (ga oY)

1+rk —4aDsin2(@j <
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jg
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t ) e deans (-1) 2 (21) Aolaall oy

rks4aDsin2(%j§2+ rk
wwﬂ»uwsw@j 055 ¢ b e
rk <4eD <2 +rk
ok 2+ s
4D 4D +(22)

.D>0 uiﬁ:\;
«f . - R k .
P e e o (20) Bl B 6= e e

rk k 2+rk
<<

<K .(23)
4D h? 4D
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(4D-rh*)k _ 1
4Dh?* 2D
2h®
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4D —rh® (24)
sshadll ,lial a3 13) (Stable) sygiwe (s< Fisher ddalee Jal dayall daylall 1)

- (24) Aslaall 3 2@l 38a3 ums () Dokl s5haay (K) el
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Fisher dlslaa Jal Crank-Nicholson 4isl & ),&uy) Jalas.5
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D

W[(Um,m —2U; 0tV )+ U —2U +Ui—1,j)]+
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1
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i, j+1

1 D
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[(U i — i U ) U — 20 +Ui—1,j)]+

+ru ..(26)

i
P ol aai (26) Al 3 @(t)e” LU e s
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+olt+K)PO 1 ()N~ 20(t)e + ()P |+ rolt)e”
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= p(t+k)-olt)= ?(cos(ﬂh) +isin( ) — 2+ cos(Bh) —isin( 4n))
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1—2aDsin2[%j+ kr <1+ 2aDsin2(%J
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san Gl aalg g sinz(%j i ad and

kr
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