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Siire 75dk. Her soru 25 puandur.

1 1
d’Alambert ¢6ziimii: u(x, y) = > (fx+en)+ fx—cn)+ z—f

xX+ct

. g)ds

X—C

L uyy=2ux+ 2e**3 denkleminin genel coziimiinii elde edin.

D,up = uy, (Dy—Z)ul =0.

u, = e?Yh(x).

U=up+up= eV f(x) + g(y) +2e*+3Y

Coziim: Ozel ¢6ziim: u, = Ae**>/. Denklemde yerine koyarsak: 3A=2A+2, A=2.

Homojen denklemin ¢6ztimii: (Dyy —2Dy)up = (Dy —2)Dyxup =0

u, = e f(x)+g(y). (Burada f(x) = f h(x)dx keyfi bir fonksiyondur.)

2.
uxx_xzuyyzo, x#o
denklemini siniflandirin ve kanonik forma doniistiiriin.
Coziim: B%2 - AC = x%* > 0, denklem hiperboliktir.
2_ .2 _ _ dy _
A°=x"=0,A=%x, 7 =%x
2 2

C=y-Tn=y+7g.

Ux = Uy — Ug + X° (= Upg + Uy + Uss — Ugp)

Uyy = Ugg + Uy + Ung + Unpy.

x? =n—¢ olur.

Denklemin kanonik formu: u; — us —4(n—¢)ugy = 0.
3.

1

2Xx
U ——Uxx =€,
4

—o0< X <00

u(x,0)=x—e**, u/(x,0) =1

denklemini ¢6ziiniiz.

Coziim: Ozel ¢oziim: u, = Ae**.

1
—J4A=1= A=-1.
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1 ou
Wrr—zlwxxzo’ w(x,0) = u(x,0) - up(x,0) = x, w(x,0) = ut(x,O)—a—tp(x,O) =L
d’Alambert
1 xX+ct
w(x,t):—((x+ct)+(x—ct))+—f ldé=x+t
2 2¢Jx—ct

ulx,t) =x+t—e**

U —2tUyx =0, (t>0,0<x<m),
u(x,0)=sinx—-2sin2x, 0<x<nmn), 1)
u0,t)=u(m,t) =0, (t=0)

baslangic sinir deger problemini degiskenlerin ayristirilmasi (Fourier) yontemiyle ¢oziin.

Coziim: u(x, ) = X(x)T(1).
T X(x)-2tX"(x)T(t) =0

Tl XII
26T X
X"+ 21X =0, X0)=X@m) =0

-1

Derste
X, (x) =sinnx, A, =n?, n=12,...

oldugunu gérmiistiik.

dT
T'() = —2n2tT(1) = T:—2nzmr — InT=-n?2+C = T=Ce """,

o0
ulx,t) = Ay sin(nx)e”
n=1

n?r?

[e.0]
sinx—2sin2x = u(x,0) = ) Apsinnx
n=1

Al =1, Ay =-2, A,=0,n=3.

=t 412 .
ulx,t)=e * sinx—2e sin2x




