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e The exam consists of 4 questions of equal weight.

e Please read the questions carefully and write your answers under the corresponding ques-
tions. Be neat.

e Show all your work. Correct answers without sufficient explanation might not get full
credit.

e Calculators are not allowed.

GOOD LUCK!

Please do not write below this line.
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Question 1.

) Evaluate ¢ dz where C = {z: |z — 1| = 1}. (12.5 points)
62
c

(b) Evaluate [ coshzdz where C is the contour which connects 7 and im as shown in the

OQ\

figure below (12.5 points)

C
A N\

Answer 1.
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Question 2. Evaluate

d
(a) % 5 -IZ- : where C' is the contour shown below. (12.5 points)
z
C

Ca *

e* _
g Yg @229 e O = e =2 (125 points)
C

Answer 2.
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Question 3.
(a) Prove the minimum modulus theorem: Let f(z) be analytic inside and on a simple closed

curve C. Prove that if f(z) # 0 inside C, then |f(z)| must assumc its minimum valuc on
C. (12.5 points)

(b) Give an cxample to show that if f(z) is analytic inside and on a simple closed curve C

and f(z) = 0 at some point inside C, then |f(z)| nced not assume its minimum valuc on
C. (12.5 points)

Answer 3.
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Question 4.
(a) Find the Taylor series centered at 2 for

2—-2z
and statc where it converges to f(2). (12.5 points)
(b) What is the largest circle within which the Maclaurin series for the function tan 2 converges
to tan 27 Write the first two nonzero terms of that series. (12.5 points)
Answer 4. "
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e The exam consists of 5 questions of equal weight.

e Please read the questions carefully and write your answers under the corresponding ques-
tions. Be neat.

e Show all your work. Correct answers without sufficient explanation might not get full
credit.

e Calculators are not allowed.

GOOD LUCK!

Please do not write below this line.
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Question 1. Expand f(z) = Z 556 in a Laurent series valid for

(a) |2| < 2. (5 points)
(b) 2 < 2| < 3. (5 points)
(c) |z| > 3. (5 points)
do<|z—2] <1 (5 points)
Answer 1. ®
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Question 2. Find and classify all the zeros and singularities of f and calculate the residue of f
at cach singular point.
1
(a) f(z) =sin-—.
z

(b) f(2) = tanz. (10 points)

(10 points)

z
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Question 3. Evaluate
27 de
(8) /0 3+ sing’

dz
(b) 9§ JE where C = {z: |z| =1}.

(10 points)

(10 points)
C
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Question 4. Evaluate

e dz i
(a) /_oo 2022 Az £ 1 (10 points)
* rsing )
(b) /_oo e dz. (10 points)
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dz (20 points)

oQ
Question 5. Use residucs to evaluate the principal value of /
0

22(1+1z)
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tions. Be neat.
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credit.
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COS 2
22

Question 1. Let f(2) =

(a) Find the Laurent serics representation of f which is valid in 2| > 0. (8 points)
(b) Determine the type of the isolated singularity of f at z = 0 and find the corresponding

residuc. (6 points)
(¢) Determine the type of the isolated singularity of f at z = oo and find the corresponding
residuc. (6 points)
Answer 1.
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Question 2. Evaluatc.

27 do ‘ ‘
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Question 3.

(a) Determine the value of Ag arg f(z) if C is the circle |z| = 2, described in the positive scnse
( (2 +2)(z — 1) -
and f(Z) = —23(—22-+—T (10 pomts)

(b) Prove that all the zeros of the polynomial 2® + 2% + 3 lic in the annulus 1 < |z]| < 2.

(10 points)
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Question 4. Show that

:Z_ 1 = wcothn
(20 points)
Answer 4.
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Question 5. Evaluate

(a) §l§ (z_‘lz;—i? dz

(10 points)

|z|=2
1 -
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CANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis I1

Make-up for the first midterm
June 9, 2008, 10:00-11:50

QUESTIONS
Evaluate — (b — 2% i@z where C' = {z: |2 = 1 2.5 points
(1) (a) Evaluate A PG z where C = {z: |z| = 1}. (12.5 points)
c
(b) Evaluate /(1222 — 4iz) dz where C is the curve y = 2?2 joining points (1,1) and (2,4), (12.5 points)
c
(2) Evaluate
2+z+1 . . . .3 . .
(a) P Py pe where C' is the the circle with radius 5 centered at the origin. (12.5 points)
(b) 7§ C(Q)S ﬂi dz where C is the rectangle with vertices at i, —i,2 + 4,2 — i. (12.5 points)
22 _
C
(3) (a) Find all functions f(z) which are analytic in |z| < 1 and which satisfy the conditions (a) f(0) = 1, (b)
|f(2)] > 1 for |z| < 1. (12.5 points)
(b) Find all functions f(z) which are analytic everywhere, satisfy the conditions |f(z)| < 6|z for all z, f(0) =0
and f(i) = —1. (12.5 points)
4) (a) If z were expanded into its Maclaurin series, what would be the region of convergence? Do not perform
z + 1
e
the expansion (12.5 points)
1—=2
(b) Find the Taylor series centered at o = 1 and state where it converges for f(z) = . (12.5 points)

z—3



CANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis I1

Make-up for the second midterm
June 9, 2008, 10:00-11:50

QUESTIONS
1
(1) Expand f(z) = PP in a Laurent series valid for
((a§ |1 |< |z| < 3. E5 pointsg
z| > 3. 5 points
(c) 0<|z+1] <2 (5 points)
) |z < 1. (5 points)

(d
(2) Find and classify all the zeros and singularities of f and calculate the residue of f at each singular point.
(a

) £(2) = (2~ B)sin —

T3 (10 points)

2z

e
= . 1 . .
(b) f(z) G_1p (10 points)
(3) Evaluate
27 do |
(@) /0 5—3sinf’ (10 points)
dz .
©) P rmny vhere O={z: el =11 (10 points)
c

(4) Evaluate

(a) /700 P (@@ 21 (10 points)

& 2
(b) / 7;(2)8_'_? dx. (10 points)
0
dzx

(5) Use residues to evaluate the principal value of / ﬁ (20 points)
5(1+



CANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis I1

Make-up for the final
June 9, 2008, 10:00-11:50

QUESTIONS
z—sinz
(1) Let f(z) = 3
(a) Find the Laurent series representation of f which is valid in |z| > 0. (8 points)

(b) Determine the type of the isolated singularity of f at z = 0 and find the corresponding residue. (6 points)
(c) Determine the type of the isolated singularity of f at z = co and find the corresponding residue. (6 points)

(2) Evaluate.

27 de |
@) /0 5—3sinf’ (10 points)
> dx .
(b) /*oo (22 +1)(2%2 + 22+ 1) (10 points)

(3) (a) Determine the value of Agarg f(2) if C is the circle |z| = 2, described in the positive sense and f(z) =
(22 +2)(z—1)
25(22+5)

(b) Prove that all the zeros of the polynomial 23 + 22 + 3 lie in the annulus 1 < |z] < 2.

(10 points)

(10 points)
(4) Show that

o0

1 s

(20 points)

(5) Evaluate

(z—1)3 .

(a) 5& 2GT2p dz (10 points)

|z|=3

190 1
(b) Evaluate % © S dz. (10 points)
(z—=1)(z—2)(z—3)--- (2 —19)

35
|z|=3



CANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis I1

Make-up for the first and second midterms
June 9, 2008, 10:00-11:50

QUESTIONS
1 t
(1) (a) Evaluate — %ﬁ dz where C = {z: |z] = 1}. (10 points)
c
(b) Evaluate /(1222 — 4iz) dz where C is the curve y = 2?2 joining points (1,1) and (2,4), (10 points)
c
(2) (a) Find all functions f(z) which are analytic in |z| < 1 and which satisfy the conditions (a) f(0) = 1, (b)
[f(2)| > 1 for |2]| < 1. (10 points)
(b) Find all functions f(z) which are analytic everywhere, satisfy the conditions |f(z)| < 6]z| for all z, f(0) =0
and f(i) = —1. (10 points)
(3) Evaluate
2m
df
—_—. 1 int
(a) /0 E35m0 (10 points)
) =L where € = {=: |2| =1} (10 points)
Rsinhz L ooC Y T EEIE A points
c
(4) Evaluate
o dz
. 1 int
(2) /_OO (22 4+ 1) (22 + 22+ 1) (10 points)

o 2

(b)/ %dw. (10 points)
0

dz

(5) Use residues to evaluate the principal value of / —_. (20 points)
o z3(l+x)



CANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis I1

Make-up for the first and second midterms
June 13, 2008, 10:00-11:50

QUESTIONS
1 t
(1) (a) Evaluate — %ﬁ dz where C = {z: |z] = 1}. (10 points)
c
(b) Evaluate /(1222 — 4iz) dz where C is the curve y = 2?2 joining points (1,1) and (2,4), (10 points)
c

(2) (a) Find all functions f(z) which are analytic in |z| < 1 and which satisfy the conditions (a) f(0) = 1, (b)
[f(2)| > 1 for |2]| < 1. (10 points)
(b) Find all functions f(z) which are analytic everywhere, satisfy the conditions |f(z)| < 6]z| for all z, f(0) =0
and f(i) = —1. (10 points)

(3) Evaluate

2m

df
—_—. 1 int
(&) /0 5 3sin (10 points)
(b) %2367% dz, where C = {z: |z| = 2}. (10 points)
c
(4) Evaluate
o dx

TP RER Y S 10 points
@ [ wres 0 pomts)

o0 ‘2

(b) / 7;‘2’:”1 dx. (10 points)
0

dx

(5) Use residues to evaluate the principal value of / —_ . (20 points)
o z3(1+x)
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QUESTIONS
1 t
(1) (a) Evaluate — %ﬁ dz where C = {z: |z] = 1}. (10 points)
c
b) Evaluate 1222 — 4iz) dz where C is the curve y = z2 joining points (1,1) and (2,4), 10 points
(
c
(2) Evaluate.
2m
de .
(a) /0 vyt (10 points)
*° dx
b . 1 int
O [ wrne s (10 points)

(3) (a) Find all functions f(z) which are analytic in |z| < 1 and which satisfy the conditions (a) f(0) = 1, (b)
[f(z)| > 1 for |2]| < 1. (10 points)

(b) Prove that all the zeros of the polynomial 2% + 2% + 3 lie in the annulus 1 < |z| < 2.
(10 points)

(4) Show that

> 1 s
Z m = 5 COth(Qﬂ')
(20 points)
(5) Evaluate
(z —1)3 .
(a) yg mdz (10 points)
|z|=3

(b) ygzgscfﬁ where C'= {2 |2| = 1}. (10 points)
C





