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ABSTRACT

The propagation of water waves in the variable-coefficient Korteweg-de Vries (KdV)
(U ot D\/B ) 3 D’

equation, 28-———=—"1p0y + 4 Noogee =
) 3(U,+ DVD)

described. The coefficients of the KdV equation is particular for the equation. This equation was

0, is

transformed from Euler’s equation , together with the equation of mass conservation and
suitably boundary conditions. Double asymptotic expansion , a part of singular perturbation
method , is used. This expansion is introduced two small parameters that are & , amplitude of
the wave and o scale of the depth variation into the problem. Terms O(1) and O(g) are only
retained in this research. Finally , KdV equation , mentioned above , is obtained to describe the

water waves increases in depth and in height as decreases in width in the river.
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2.1.4 YouluA1veVIVA (The Boundary Conditions)
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P =P = fnef vu 2 = H(x',t) (2.9)

2.14.2 lﬁau'lmdweuwnﬁanh (The Bottom Boundary Condition)
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2.1.6 3o Fme s uuuuiong 1M (Singular Perturbation)
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Hadsu g(e) auuiumenves “Sadduimd (Gauge Function)” wavesilandunidii
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aolihh £, (e)y, (%) nahaaesdisvosnuns 2.17) udmsaaw 1, (s) waxld Afindi
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Y(x,8) = £, (€)Y, (&)

(2.:20)
fi(e)

»1(x) =lim

Q’l o/ 1 0‘: 4 Qo = Qi LY -
dupsuminanlniudunoulaassuaadedurlseinsvoaileddu ¥, () Tueynsuis

Y o w

a o3|
umnuansaeutiy

J-1
y(x,8)= Y £, (&)y,(€)
=i n=0 ., j=123,... 221
yj(x) .‘:1—13 fj(é‘) J (2.21)

o o ﬂ{ o= o o o o L4 4 -3 4 tar o o 4
dudlssing lusynsuFadumdudmsvilinduidmualtfiuegiumsidonvosdvy 4

A o w o @ a n(w
uaRrdwuzimuauly dulse@nidnuasmmzinnlasaums (2.20) uag (2.21) lu

[ F 4 ¥
Pymiidmualfdndinlins i yx,e) hidudaszuu & daiunaluaumsmanil

b4
Y

"oy .'I o - QJ o U
arsinsan Insldunioumi llvesduilseansvoaflansumniv

2.1.6.3 manfampius

wsaunlfenpius I(e) lgduuudiu

o
1(e) = jli —dt

0

(2.22)

\ NN AL
135 usndau By Part) ionmlfompiug daezld

ol

) —t o0

1 - T o 2¢&
=! (;[l+at) - g[(l+8t)2 e }] —oj{"e }{_(l+8t)3}dt

0

S+ @ [——ar 223
(e + (e J(l+a‘t)3 (2.23)



33

4
14335 usnaunidnasaldidy

@ 1
I(e)=1- e + (2N — ..+ (D" (n-1])e"" + (=1)"(n)e" Ja:i?dt
(2.29)
Fegtuuuiidtoramnsedouiivoynsuoiud1dde
1(5)=3 (=1 (n)e" (225)
n=0

& 4 o J J o A 9/ o
Fa9zQoondmiunng Aweds uadmsue Alinnlosq synsuluaums (2.25) wzviins

damouniianiosq Tasldnsyssunafimmezauvesmsnnlfongius

2.1.6.4 auMSITI0YTUE

WO UAUNTITIDYRUT y+ey=0 (2.26)
4y 2
RouluFudufe y(0)=1 (2.27)
unzfmouitiu y=e* (2.28)

o

& a a ° i o
FunamsnsznoFudumiuinld y(x,e) awsadon1didy

y=2"y,(x) (2.29)

k=0

v
unumsnsewil lusunis (2.26) Tawaidiu

Dty 4 eMy, =0 (2.30)
k=0 k=0

L4

sagUaumsiny dail

D +y,)=0 (2.31)

k=0



34

1y y,, =0 uazld lime — 0 o'l yi =0 (2.32)
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2.1.6.5 Yoajluazdofaiu
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1uﬂﬂ.ﬁ. 1972 R.S. Johnson [10] "lﬁ’]'l?muﬂu"iﬁuﬁm “Some numerical solutions of a
variable-coefficient Korteweg—de Vries Equation (with application to solitary wave
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il)fj!’udz—.s‘u +u @+(77 +sun,)-u @—0
ax ; s”x b ax ] s'{x b ax

gatoudrr s 18y

on, o _
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Tas @= J' u(x,z,0)dz  Wusumdsnituesmlsznevesnuga
b

4 4 1 - J o
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1
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+H dz

=1 4.8)
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unuaums 4.23) luaunis (4.22) insenuu z=1+ H o'ld
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Stox|C* ] L gy Uy J
5 U-C) U, -0)

4 ,p2
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