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Table 1 The simulation values of u with disturbance term aexp( — 0.5z)

z 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
u(a = 1) 1.00 1.00 1.00 1.01 1.03 1.05 1.10 1.17 1.27 1.37 1.40
u(a = 0.5) 1.00 1.00 1.00 1.00 1.01 1.01 1.03 1.05 1.07 1.12 1.21
u(a = 0.1) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.01 1.03 1.04
Rz 2 WHTH 0.5exp( — bz) B u BYBHIEUE
Table 2 The simulation values of u with disturbance term 0.5exp( — bz)
z 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
u(b =1) 1.00 1.00 1.00 1.00 1.01 1.02 1.04 1.07 1.13 1.21 1.32
u(b = 0.5) 1.00 1.00 1.00 1.00 1.01 1.01 1.03 1.05 1.07 1.12 1.21

u(b =0.1) 1.00 1.00 1.00 1.00 1.01 1.01 1.02 1.04 1.06 1.09 1.12
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B4 Hshmih 0.5exp( — bz) B u Y EEDNIIESS

Fig. 4 The simulation curves of u with disturbance

term 0.5exp( — bz)

FATIE T w WU U AT s TS SR, Pl s B AR 2 u 1 SR
LT 2 X R B 26 FIEUE S UL S, 6 FiEk 3, 4 Pk,
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z z
5 PETH aexp( - 0.52) I du/d (IR B 6 LENTUH 0.5exp( = be) M du/dz FUBLHIILL
Fig. 5 The simulation curves of du/dz with Fig. 6 The simulation curves of du/dz with
disturbance term aexp( = 0.5z) disturbance term 0.5exp( — bz)
R 3 ITH aexp( - 0.52) B} du/dz BIBHIEUE
Table 3  The simulation values of du/dz with disturbance term aexp( — 0.5z)

z 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
du/dz(a = 1) 0.00 0.00 0.00 0.02 0.05 0.10 0.18 0.28 0.41 0.59 0.80
du/dz(a = 0.5) 0.00 0.00 0.00 0.01 0.03 0.05 0.09 0.14 0.21 0.30 0.42
du/dz(a = 0.1) 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.03 0.05 0.07 0.08
R4 ARIHTA 0.5exp( - bz) I du/dz FIFILEL(E
Table 4 The simulation values of du/dz with disturbance term 0.5exp( - bz)

z 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
du/dz(b = 0.1) 0.00 0.00 0.01 0.02 0.04 0.08 0.14 0.22 0.33 0.46 0.62
du/dz(b = 0.5) 0.00 0.00 0.00 0.01 0.03 0.05 0.09 0.14 0.21 0.30 0.42

du/dz(b = 1) 0.00 0.00 0.00 0.01 0.02 0.04 0.07 0.11 0.15 0.21 0.25

I 5, 6 fiZe 3, 4, WTLIA W ST aexp( - bu) X du/dz B9Z2A0A BRI SCEL , Jf5¢
A PRI O
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Abstract: A class of nonlinear diffusion equation initial value problems about dust plasma diffu-
sion in atmosphere were investigated. Firstly, the exact solution to the non-disturbed dust plas-
ma diffusion equation was obtained with the Fourier transformation method. Then a homotopic
mapping was introduced and an initial approximate function was chosen to find out successively
the arbitrary-order approximate analytic solutions to the disturbed initial value problems accord-
ing to the homotopic mapping theory again. Next, the fixed point theory was applied to make
clear validity of the approximate analytic solutions and determine their respective degrees of ap-
proximation. In the 2 examples, simulation curves and tables were given to make comparison
between the exact solution and the various-order approximate ones. Finally, the physical sense

of the approximate solutions obtained with the homotopic mapping method was analyzed simply
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