














H* Group 18 *L

H* The system of coupled equations *L

Wc = 0.95;

Wm = 1;

Wb = 0.05;

h = 0.5;

Α = SqrtA21.5 * Wm h2E;

y@x_D := HΑ xL2
+ 2 Α x;

yc@x_D := y@xD Wc � Wm;

yb@x_D := 1.68 y@xD Wb � Wm;

Η @x_D := 2 Α HΑ x + 1L HΑ ^2 x^2 + 2 Α xL;

x0 = 0.001;

Κ0 = 0.001;

y0 := HΑ * x0L^2 + 2 Α * x0;

Η0 := 2 Α HΑ x0 + 1L � HΑ ^2 x0^2 + 2 Α x0L;

Syst :=

9
D@∆c@x D, xD == -Κ vc@xD + 3 D@Φ@xD, xD,

D@∆Γ@xD, xD == -

4

3
Κ vΓ@xD + 4 D@Φ@xD, xD,

D@vc@xD, xD == - Η@xD vc@xD + Κ Φ@xD,

D@vΓ@xD, xD ==

- Η@xD yb@xD vΓ@xD + Κ ∆Γ@xD � 3

4 � 3 + yb@xD
,

D@Φ@xD, xD == - Η@xD Φ@xD +

3 Η@xD2 HvΓ@xD H4 � 3 + y@xD + yc@xDL + yc@xD vc@xDL
2 H1 + y@xDL Κ

,

∆c@x0D �

3

4
∆Γ@x0D,

∆Γ@x0D � -2 1 +

3 y0

16
,

vc@x0D �

Κ

Η0

∆Γ@x0D
4

+

2 Κ
2 H1 + y0L

9 Η02 H4 � 3 + y0L
,

vΓ@x0D � vc@x0D,

Φ@x0D � 1

=;

H* A definition for the dots in the plots -- not very pretty but necessary *L

solution =

880, 0, 0, 0, 0<, 80, 0, 0, 0, 0<, ... and so on ..., 80, 0, 0, 0, 0<, 80, 0, 0, 0, 0<<;

H*At time x=0.1*L



For@i = 1, i < 721, i++,

8
sol = NDSolve@Syst �. Κ ® i � 3, 8∆c, ∆Γ, vc, vΓ, Φ<, 8x, x0, 1<D,

solutionPi, 1T = Evaluate@∆c@0.1D �. solDP1T,

solutionPi, 2T = Evaluate@∆Γ@0.1D �. solDP1T,

solutionPi, 3T = Evaluate@vc@0.1D �. solDP1T,

solutionPi, 4T = Evaluate@vΓ@0.1D �. solDP1T,

solutionPi, 5T = Evaluate@Φ@0.1D �. solDP1T
<

D
8ListPlot@Table@8Log@n � 1.5D, solutionPnTP1T<, 8n, 1, 720, 1<DH*,Joined®True*LD,

ListPlot@Table@8Log@n � 1.5D, solutionPnTP2T<, 8n, 1, 720, 1<DH*,Joined®True*LD,

ListPlot@Table@8Log@n � 1.5D, solutionPnTP3T<, 8n, 1, 720, 1<DH*,Joined®True*LD,

ListPlot@Table@8Log@n � 1.5D, solutionPnTP4T<, 8n, 1, 720, 1<DH*,Joined®True*LD,

ListPlot@Table@8Log@n � 1.5D, solutionPnTP5T<, 8n, 1, 720, 1<DH*,Joined®True*LD<
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H*At time x=0.5*L
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For@i = 1, i < 721, i++,

8
sol = NDSolve@Syst �. Κ ® i � 3, 8∆c, ∆Γ, vc, vΓ, Φ<, 8x, x0, 1<D,

solutionPi, 1T = Evaluate@∆c@0.5D �. solDP1T,

solutionPi, 2T = Evaluate@∆Γ@0.5D �. solDP1T,

solutionPi, 3T = Evaluate@vc@0.5D �. solDP1T,

solutionPi, 4T = Evaluate@vΓ@0.5D �. solDP1T,

solutionPi, 5T = Evaluate@Φ@0.5D �. solDP1T
<

D
8ListPlot@Table@8Log@n � 1.5D, solutionPnTP1T<, 8n, 1, 720, 1<DH*,Joined®True*LD,

ListPlot@Table@8Log@n � 1.5D, solutionPnTP2T<, 8n, 1, 720, 1<DH*,Joined®True*LD,

ListPlot@Table@8Log@n � 1.5D, solutionPnTP3T<, 8n, 1, 720, 1<DH*,Joined®True*LD,

ListPlot@Table@8Log@n � 1.5D, solutionPnTP4T<, 8n, 1, 720, 1<DH*,Joined®True*LD,

ListPlot@Table@8Log@n � 1.5D, solutionPnTP5T<, 8n, 1, 720, 1<DH*,Joined®True*LD<
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