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ABSTRACT

In this paper we solved the Korteweg-de Vries-Burger's equation numerically by
finite difference methods, using two different schemes which are the Fully Implicit scheme
and the Exponential finite difference scheme, because of the existence of the third
derivative in the equation we suggested a treatment for the numerical solution by parting
the mesh grid into five regions, the first region represents the first boundary condition, the

second one at the grid point X, while the third represents the grid points x,,X,,..., X, ,, the
fourth represents the grid point X, , and the fifth is for the second boundary condition .

We also studied the numerical stability, using Fourier (Von-Neumann) method for
the two schemes which used in the solution on all mesh points to ensure the stability of the
point which had been treated in the suggested style. Numerical results obtained by using
these schemes are compared with existing analytical results. Excellent agreement was found
between the exact solution and approximate solutions obtained by these schemes. The
obtained approximate numerical solutions maintain good accuracy compared with exact
solution specially for small values of the viscosity parameter.

Keywords: finite difference methods; Fully Implicit scheme; Exponential finite
difference scheme; Fourier (Von-Neumann) method; Korteweg-de Vries-Burger's equation.
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u(x,0) =

12v?2

2vX
Loy 24

1—
(e

e
VX

H 4 E)?

12v?
wW =
25u

s n) L,

oall 35k k = 0.02 003l 83had gapr =2,V =16 = 6, E =1000 Sibabaall 03 331 sy
) JCally Jsal) (3 Qi) gl e Joanil . =44

dall e Baua) dayhally ALIS) Lpiacall Akl (e JSI Uadll lakeg Lpaaed) Jolall gy (1) Jgaad
£=0.78 a3l xie llail

X Exact Fully Implicit Error Exponential Error
0 0.999999032624044 | 0.999998712256139 | 3.20368E-07 | 0.999998766149803 | 2.66474E-07
4.4 0.999997987668127 | 0.999997903333935 | 8.43342E-08 | 0.999998083519912 | 9.58518E-08
8.8 0.999995815566631 | 0.999995619471871 | 1.96095E-07 | 0.999997913418975 | 2.09785E-06
13.2 0.999991303736930 | 0.999990899159164 | 4.04578E-07 | 0.999996101408924 | 4.79767E-06
17.6 0.999981941505814 | 0.999981102419637 | 8.39086E-07 | 0.999991974194164 | 1.00327E-05
22 0.999962543185285 | 0.999960806129813 | 1.73706E-06 | 0.999983337163270 2.0794E-05
26.4 | 0.999922435654783 | 0.999918848682515 | 3.58697E-06 | 0.999965416131520 | 4.29805E-05
30.8 0.999839762871690 | 0.999832382743685 | 7.38013E-06 | 0.999928315649784 | 8.85528E-05
35.2 0.999670094545501 | 0.999654989381921 | 1.51052E-05 | 0.999851703686165 | 0.000181609
39.6 0.999324053347861 | 0.999293369216703 | 3.06841E-05 | 0.999694066765786 | 0.000370013
44 0.998624533375440 | 0.998562873571399 | 6.16598E-05 | 0.999371365235314 | 0.000746832
484 | 0.997228080288785 | 0.997106077750193 | 0.000122003 | 0.998715529918503 0.00148745
52.8 0.994488864716713 | 0.994252712185175 | 0.000236153 | 0.997396222016609 | 0.002907357
57.2 0.989244681920124 | 0.988801447843384 | 0.000443234 | 0.994779941663109 0.00553526
61.6 0.979530965685836 | 0.978733580239306 | 0.000797385 | 0.989693377210444 | 0.010162412
66 0.962311166706003 | 0.960955626911133 | 0.00135554 0.980068196775228 0.01775703
704 | 0.933465525563381 | 0.931322774493811 | 0.002142751 | 0.962509472310757 | 0.029043947
74.8 0.888425167385377 | 0.885326039328458 | 0.003099128 | 0.932015622444632 | 0.043590455
79.2 0.823719042351667 | 0.819672787187269 | 0.004046255 | 0.882431483828123 | 0.058712441
83.6 0.739056639779843 | 0.734325942167770 | 0.004730698 | 0.808501284421371 | 0.069444645
88 0.638699687922964 | 0.633749477963090 | 0.00495021 0.709641986135487 | 0.070942298
92.4 0.530834559717686 | 0.526164098674638 | 0.004670461 | 0.593029910539086 | 0.062195351
96.8 0.425000681730879 | 0.420971787502659 | 0.004028894 | 0.472101626572020 | 0.047100945
101.2 | 0.329144067201218 | 0.325909541872948 | 0.003234525 | 0.360496367454479 0.0313523
105.6 | 0.247920354282644 | 0.245458662542005 | 0.002461692 | 0.266676463794935 0.01875611
110 0.182653772630981 | 0.180848198952491 | 0.001805574 | 0.192946414345514 | 0.010292642
114.4 | 0.132305894441087 | 0.131012793240828 | 0.001293101 | 0.137558342374382 | 0.005252448
118.8 | 0.094632924363880 | 0.093720186414245 | 0.000912738 | 0.097133669509687 | 0.002500745
123.2 | 0.067065926261973 | 0.066427049747052 | 0.000638877 | 0.068162379881568 | 0.001096454
127.6 | 0.047215517392239 | 0.046770407654858 0.00044511 0.047637229124000 | 0.000421712
132 0.033084341541377 | 0.032775005747224 | 0.000309336 | 0.033202776582897 | 0.000118435
136.4 | 0.023105613565871 | 0.022890919326204 | 0.000214694 | 0.023100262471113 | 5.35109E-06
140.8 | 0.016099047410125 | 0.015950141414386 | 0.000148906 | 0.016051999473230 | 4.70479E-05
145.2 | 0.011198895369784 | 0.011095655132758 | 0.00010324 0.011145017300485 | 5.38781E-05
149.6 | 0.007781383240044 | 0.007709817541510 | 7.15657E-05 | 0.007733672986539 | 4.77103E-05
154 0.005402503514222 | 0.005352899354652 | 4.96042E-05 | 0.005364405805103 | 3.80977E-05
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198 0.000138643935011 0.000137375736548 1.2682E-06 0.000137383255941 1.26068E-06
202.4 | 0.000096088945770 | 0.000095210016775 8.78929E-07 0.000095213615223 8.75331E-07
206.8 | 0.000066595015765 | 0.000065986251834 6.08764E-07 0.000065987937233 6.07079E-07
211.2 | 0.000046153758633 | 0.000045738860362 | 4.14898E-07 | 0.000045739270743 | 4.14488E-07
215.6 | 0.000031986769380 | 0.000031646727393 | 3.40042E-07 | 0.000031647132589 | 3.39637E-07

220 0.000022168293733 | 0.000020016028352 2.15227E-06 0.000020028812713 2.13948E-06

t Lovie sl Jall aa opiahall (e JST Uadd) jlakes dpasal) il (1) Jsaall s

Ly (0m8lim) aa®i dadea Lage iy 31 (saaal) Jall S50 Sgld) mmsy (1) <5 .= 0.78
cJall e il ) ded el (1« (Monotonically)
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