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Stre: 60 dk.

Bu sorulardan 2
tanesini secerek

IMZA:

cevaplayiniz.

Do not open the exam until you are told that you may begin. |
* Sinavin bagladig: yiiksek sesle soylenene kadar sayfayi cevirmeyin.

. You will have 60 minutes to answer 2 questions from a

choice of 3. If you choose to answer more than 2 ques-
tions, then only your best 2 answers will be counted.

The points awarded for each part, of each question, are
stated next to it.

All of the questions are in English. You may answer in
English or in Turkish.

You must show your working for all questions.
‘Write your student number on every page.

This exam contains 8 pages. Check to see if any pages
are missing.

If you wish to leave before the end of the exam, give
your exam script to an invigilator and leave the room
quietly. You may not leave in the first 20 minutes, or
in the final 10 minutes, of the exam.

Calculators, mobile phones and any digital means of
communication are forbidden. The sharing of pens,
erasers or any other item between students is forbid-
den.

All bags, coats, books, notes, etc. must be placed away
from your desks and away from the seats next to you.
You may not access these during the exam. Take out
everything that you will need before the exam starts.

Any student found cheating or attempting to cheat will
receive a mark of zero (0), and will be investigated ac-
cording to the regulations of Yiiksekdgretim Kurumlar:
Ogrenci Disiplin Yonetmeligi.

10.

Sinav siiresi toplam 60 dakikadir. Sinavda 3 soru
sorulmustur. Bu sorulardan 2 tanesini segerek cevap-
layimmiz. 2’den fazla soruyu cevaplarsamz, en yiiksek
puanm aldiginiz 2 sorunun cevaplari gegerli olacaktir.

Sorularin her boliimiiniin ka¢ puan oldugu yanlarinda
belirtilmistir.

Tiim sorular ingilizce’dir. Cevaplarinizi ingilizce yada
Tiirkge verebilirsiniz.

Sonuca ulagmak i¢in yaptiginiz iglemleri ayrintilariyla
gosteriniz.

Ogrenci numaranizi her sayfaya yaziniz.

Simav 8 sayfadan olugmaktadir. Liitfen eksik sayfa olup
olmadigini kontrol edin.

Sinav stresi sona ermeden smmavinmizi teslim edip
cikmak isterseniz, smmav kagidinizi gbézetmenlerden
birine veriniz ve sinav salonundan sessizce c¢ikiniz.
Sinavin ilk 20 dakikasi ve son 10 dakikas1 i¢cinde sinav
salonundan ¢ikmamz yasaktir.

Simav esnasinda hesap makinesi, cep telefonu ve dijital
bilgi aligverisi yapilan her tiirlii malzemelerin kullanimi
ile diger silgi, kalem, vb. aligveriglerin yapilmasi kesin-
likle yasaktir.

Canta, palto, kitap ve ders notlariniz gibi egyalariniz
siralarin  lizerinden ve yanimizdaki sandalyeden
kaldirilmalidir. Sinav siiresince bu tiir egyalar: kullan-
maniz yasaktir, bu nedenle ihtiyaciniz olacak herseyi
sinav baslamadan yaniniza aliniz.

Her tiirli sinav, ve diger ¢aligsmada, kopya ¢eken veya
kopya gekme girisiminde bulunan bir 6grenci, o sinav
ya da ¢aligmadan sifir (0) not almig sayilir, ve o 6grenci
hakkinda Yiiksekogretim Kurumlar: égrenci Disiplin
Yonetmeligi hitkiimleri uyarinca disiplin kovusturmasi
yapilir.
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Canonical Forms:

Augy + Bugy + Cuyy + Duy + Euy + Fu =G
A* = A&} + B&:&, + CE
B* = 2A8,m, + B(&eny + &yna) +2CE,m,
C* = An? + Bunany + Cn,
D* = A&yy + BEyy + C&yy + DE, + EE,
E* = Anjgy + Bijoy + Cnyy + Dy + Eny
F*=F

G* =G

H* = —D*u¢ — E*uy — F*u+ G*
dy B+ VA

dr ~ 24

Fourier Transforms:
Flw) = F[f](w) = % [ F@)e ™" da

flz) = fﬁl[F] (z) = /00 F(w)e™? dw

— 00

f(x) F(w)
u(z,t) Uy (w, t)
ug(z,1) iwU (w, t)
U (7, 1) ~w2U (w, t)
e’ L%
2 7o [(Qg(x =) d§ Fw)G(w)
d(x — x0) L g=iwro
flz—=pB) e~ Wl F(w)
zf(x) iF,(w)
T ello
o-fi s e

Famous PDEs:
Uy = kgy heat equation
Ut — Cugy =0 wave equation

Vu=0 Laplace’s Equation

Fourier Series:

a > kw km
f(z) = 50 + ;ak cos - + by, sin T

1 L
ao—z/_Lf(x)da?

1t k
ay = Z[Lf(x)cos%x dx

1 L
b, = z/_Lf(x)sinkfﬂ-x dx

If f(z) = > pe; an cos 2% then

f(z) = i (%) a, sin %

k=1

If f(z) = > 5", bysin 272 then

1

J@) = 7 [ 1) = ()]

+ i {"Lﬁbn + %((-1)”]"@) - f(O))] cos “7
k=1

ODEs:
The solution of ¢’ = u¢ is

$(z) = Ael®,

The solution of ¢" = u?¢ is
¢(x) = Aet® + Be™H*
= C cosh px + D sinh px.
The solution of ¢ = —u2¢ is

¢(x) = Acos px + Bsin pz.

The solution of z(z¢') — u?¢ =0 (u # 0) is

¢(x) = Ax™" + Bat.

The solution of x(z¢’) =0 is

¢(z) = Alogz + B.
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Soru 1 (Canonical Forms) Consider the partial differential equation
Uy + Uy, = 27 (1)

(where u, means % ete).
(a) [1p] Equation (1) is a

I:] 1% order PDE; I:] 224 order PDE; I:] 3'4 order PDE; I:] 4™ order PDE.
(b) [1p] Equation (1) is a

I:] homogeneous PDE; I:] non-homogeneous PDE.

(¢) 1p] Equation (1) is a

I:] linear PDE; I:] quasilinear PDE; I:] non-linear (and not quasilinear) PDE.

(d) [6p] For each (z,y) € R?, classify (1) as hyperbolic, parabolic or elliptic.

For parts (e), (f) and (g), suppose that = > 0.

(e) 110p] Find the characteristic equation of (1).

3/s




2
TUzy + Uyy = T

(f) [1op] Find the characteristic curves of (1).

(g) [21p] Find a canonical form for (1).

[HINT: I don’t want to see x or y in your final answer.]

(soru 1’in devama)
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Soru 2 (The method of characteristics) Consider

o) 20u _
G — 3 g = —u
u(z,0) = 2e”.

(a) [40p] Use the method of characteristics to solve (2).

OG&RENCI NoO.
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(2)

D/s




(soru 2’nin devama)

ou Ou __
u(z,0) = 2e”.

(b) [10p] To check your answer to part (a), calculate ug, ugz, (u; — 3t?u,) and u(z,0).
u(z,t) =
ug(x,t) =
Ug(x,t) =

ug(z,t) — 3t2u, (z,t) =

O/s
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Soru 3 (General Solution) Suppose that { =y — 92 and n =y — z.
(a) [20p] Use the chain rule (e.g. u; = ugéy + uyny, ete.) to show that

Ugz + 10Uy + Yuyy = —64uey,.

(b) [5p] Show that

OG&RENCI NoO.
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Now consider the second order partial differential equation
Uy + 10Uy + YUy, =y
(where u, means % ete).
(¢) [5p] Equation (3) is a

I:] hyperbolic PDE; I:] parabolic PDE;

(d) [20p] Find the general solution of (3).

[HINT: I don’t want to see £ or n in your final answer.]

| ]elliptic PDE.

(soru 87in devama)




