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In this examination there are 12 questions each of which is 10
points and you have to solve any 10 of these 12 questions.

Write your solutions neatly and clearly.
You have 3 hours to solve these ten questions.

The INTERVIEW EXAM will start at 13:00.

Goop Luck!

Bu smnavda herbiri 10 puanlik toplam 12 soru vardir ve bu 12
sorunun herhangi 10 tanesini ¢ozmelisiniz.

Coziimlerinizi agikga ve diizgiince yaziniz.
Bu on soruyu ¢dzmek igin 3 saatiniz vardur.

MULAKAT SINAVI saat 13:00’de baglayacaktir.

BASARILAR!

2
1. For n > 1 show that ¥n < 1+E'
2. Let f: X — Y be a function.
(a) Disprove: If f is a surjection, then

Y—f(A)=f(X—A) forall A C X.

(b) Prove: f is a bijection if and only if
Y—f(A)=f(X—A)forall A C X.

3. Suppose that f is an atleast twice differentiable function
satisfying f(0) = —2, f'(0) =11, f(2) = 5, f'(2) = —3 and
also suppose that the function

has a critical point at x = 2.
(a) Find lim g(x).
x—0

2

(b) FindJ f(x) dx.

0
. Suppose that a € (0,00) is fixed. Choose x; > /a and
define

1 a
xn+1:2(xn+x> nezt

n

Show that x,, — /a.

5. Find the radius of convergence and interval of conver-
gence of the power series

o n

X
4 lnn’

="

n=1

2
n > ligin ¥/n <1+ = oldugunu gosteriniz.
n

f: X — Y bir fonksiyon olsun.

(a) Ciiriit: Eger f orten bir fonksiyon ise her A C X
icin Y —f(A) =f(X—A) dir.

(b) Kanitla: f birebir érten fonksiyon ancak ve ancak
her A C Xigin Y —f(A) =f(X—A) dir.

f, en az iki kez tiirevlenebilen ve f(0) = —2, f/(0) = 11,
f(2) = 5, f'(2) = —3 kosullarin saglayan bir fonksiyon
olsun ve

fonksiyonu da x = 2 de kritik noktaya sahip olsun.

(a) lir% g(x) limitinin degerini bulunuz..
x—

2
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a € (0, 00) sabit bir say1 olsun. Bir x; > \/a say1s1 sege-

f(x) dx integralinin degerini hesaplayiniz.

lim ve
1 a
an:Q(xn—i—),neZ+

Xn

ozyineleme bagntisii tamimlayalm. x, — +/a

oldugunu gosteriniz.

fo S
4 In
n=1

m kuvvet serisinin yakinsaklik yaricapini

ve yakinsaklik araligimi bulunuz.
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10.

11.

12.

Let D = {(x,y) € R? :
define f: D — R by

x > 2yand x? +y? < 1} and

fx,y) = (x +y)e ¥ V",

Find all extremum values of f.

. Let A1, Aq, ..., Ay be n distinct real numbers. Show that

the functions eM*, e*2* ... e*X are linearly indepen-

dent.

. Let T be the linear transformation from the vector space

of real polynomials of degree < 2 to the vector space of
2 x 2 real matrices satisfying

Tl—x+x%) = (—ab ;)

T(—14+x+3x%) = (b _2>

w - (0)

Find a,b,c and d.

. Let G be a group which has no proper non-trivial sub-

group. Prove that G is a cyclic group.

Let R be a ring with unit. Show that the quotient ring
R[x]/(x) is isomorphic to R.

Find the general solution of the initial value problem

{y” — 2y’ — 3y = 30 cos(3t)
y(0) =3, y'(0) = 4.

Find the general solution of the Riccati differential equa-
tion

;Y Yy

=2 4+ 2
Y t2+t

after verifying that @ (t) := t is one of its particular so-
lution.

D := {(x,y) € R? : x > 2y and x?> + y? < 1} olsun ve
f: D — R fonksiyonu

fx,y) = (x +y)e ¥V

kuraliyla tanumlansin. f fonksiyonunun tiim ug deger-
lerini bulunuz.

A1, A2, ..., An birbirinden farkli n tane real sayr olsun.

ehx ghax | eAnx fonksiyonlarinin dogrusal bagimsiz

oldugunu gosteriniz.

T, derecesi 2 veya daha kiigiik olan polinomlarin uza-
yindan 2 x 2’lik reel matrislerin uzayma

a a
b 2
T(—14+x+3x?) =

- )

dontisim  olsun.

Tl—x+x%) =

esitliklerini saglayan bir dogrusal
a,b, ¢ ve d bilinmeyenlerini bulunuz.

G, asikar olmayan 6z alt grubu olmayan bir grup olsun.
G'nin devirli bir grup oldugunu kanitlaymiz.

R birimli bir halka olsun. R[x]/(x) boliim halkasinin R
halkasina izomorf oldugunu gosteriniz.

{y” — 2y’ — 3y = 30 cos(3t)
y(0) =3, y'(0) =4.

baslangi¢ deger probleminin genel ¢6ziimiinii bulunuz.

@1(t) := t fonksiyonunun bir 6zel ¢oztim oldugunu
gostererek
2
Yy
=2 4+
Y 12 + t
Riccati diferansiyel denkleminin genel ¢oztimiinii bu-

lunuz.
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