FINAL EXAM ME Gos Sofia lonmcelt

The water depth (ordinate of the water free surface) is hxti=ulxity+n,
where he represents the depth in the undisturbed state, and the variable u(x,t) is described by the following

IBVP:
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A. Differential Operator L in the x-variable (Construct the Inteqrol Transform)

w= w8 2%

AL. Pnawysis of L n'; n the x-variable a
X t 2 (Y
“- * %*l p(XY’ QotX"cS%max = TeSde :"i'e\os‘ =%x1=x

o (X)X G, (X)=2  @,(x)=0
Px)=%

. q(x)= G (x)pIX)= O P(x)=0

write In SC\G'M:)O\Y\‘\' form T (%)= %o L) PIX) = x(x)= X2
Luixy = —'P-' [ truy +qu]
Lulxy = + [Oeuw)']

A2. Supplemental E:'\scvwo.\\xe Prololem

Ly=2ny, 4Y(x)
“;1[(7.‘\4'3'] Ny
Sturm-Liowille Form
(ry') + (q->ply=0
(Ry' )+ (-3xy=0 Let A= -m?

(*y') + (M x)y=0

Boundary conditions lhowwgenous)
yloy <o , YlL=0

Ky’ 2xy’ + Y0
Wy e dy=0
(ENERAULED BESSEL EQUATION
g 2y e, 2
I-Im=2 “24=0  29.3..y  glolsyd wi-ptut =0 ptax xe2, _L_ /4’
'y

2m=-: =0 2_‘): |‘ L\‘ z=ﬂ2 -&1,1:0
- '

ms= /’. P:-i Az=\‘}‘1. -q.u\ _._%

az2 =l

v=|



The Solution +akes Hhe form
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Characteristic €quation for ua:
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INNER PRODUCT VECTOR SPACE
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Fourier Series Representation of f(x)=x/L
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— 3 term Fourier Series

— 20 term Fourier Series
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Final Expression for wix.t):
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Visualize the solution fo; the case
ulx,0=£(x)= <, §(t)=0, w=0.2, and 7=0.0§
Sketch the profiles of uiy,t) ab £=6,14,and 13, USL 20 terms in the Series Solution.
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