U —Uxx =0

2

X7,
u(x,0) =
b
X,
ut(x,O) = {O,

x=0
x<0
x=0
x<0

baslangi¢ deger probleminin ¢éziimiinii (x, ) = (0, %)’de hesaplayin.

) Jle FINAL SINAV KAGIDI
Ad Soyadz: Boliimii: Matematik NOTU
Numarasi: Dersin Adi: Kismi Tiirevli Denklemler
Imza: Sinav Tarihi: 19 Ocak 2024
Siire 75dk.
1 x+ct
d’Alambert ¢oziimii: u(x, 1) = 5 (fx+et)+ fx—cn)+ Z—f g dé.
CJx—ct
e s e ee _ee X . nix —k(nn/L)zt L . nmwx
Is1 denkleminin ¢6ziimii: u(x, 1) = A, sin(—)e y Ap=—=| fx)sin(——)dx.
n=1 L LJo L
. (20 puan)

u(0,1/2) =

Coziim: u(O,%) :%(f(0+%)+f(

1 1 [0+1/2 1/(1 2 1 rl/2 1 1 3
0——))+—f g(s)ds:—(—) +—f sds=—+—=—
2 2 Jo-1/2 2\2 2J-1/2 8 16 16




2. (30 puan) zyy+zyy=x y* +8e~2* denkleminin 6zel bir ¢oziimiinii ters goriintii yontemiyle elde edin.

zZ(x,y) =

Goziim: L= D+ Dj, Lz1 = xy*, Lzp =8e™>*. zp = Ae™", Lzp =4Ae™ ", A=2, zp = 2e7*".

2 2\2
11 2 » Dy Dy 2 1 o X)Xy X
z21==——=xy) =[xy -=S@)+|=| N+ =S|l - =—-=
Dngz D2 D? D? 3 6 60
3,2 .5




3. (20 puan)
ur = zuxx

u(x,0) =4sin(x) —sin(4x)
u©,)=u(r,t)=0

baglangi¢ sinir deger probleminin ¢6ziimiinii (x, £) = (3, 1) degeri i¢in bulun.

u(z, )=

Coziim: u(x,1) = 4sin(x)e 21t —sin(dx)e > Yt u(m/2,1) = 4e~2




4. (30 puan)
Uxx +4Uxy +4Uyy =0,

denklemini (a) siniflandirin ve (b) kanonik forma donistiiriin.

Kanonik Formu:

Coziim: (a) A=1,B=2,C=4, B2 - AC = 0. Denklem paraboliktir.

-B

/11:)L2—7:—2
d
—y+7L1:0:£:y—2x
dx

1 = x secelim.
a5, m)
= - =-1#0
(%, 7) ExMy = SyMx o

Ux = —2Ug + Uy, Uxx = dUgE —AUgy + Upy, Uy = Ug, Uyy = Uge, Uxy = —2ugs + Ugy-
0= [4u55 — 4u5n + u,m) +4 (—21/[55 + ugn) +4uge
Kanonik form:

Upy =0




