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Q1// A// Define the following terms :
arc , simple arc , simple closed curve , simple connected domain , positively oriented ,

differentiable arc .

-z

B// Evaluate the integrals fc E—Ziz- ; fc L
2T

2

= dz ;where cis the squarex = 2, y = +2

********************************************************** (12 marks)

. S T do
Q2// Use residues to evaluate the definite integral f_n pyes o7

********************************************************** (6 marks)

03// Prove that by using contour integral fowfﬁ(axl—_zcos(b—x)dx = g(b —a);a=0,b=0,

)
- v 0 Sin“Xx Vs

Then with 1 — cos(2x) = 2sin®x show that fo —dx=z.

********************************************************** (6 marks)

04// State and prove Cauchy- Coursat theorem, and give an example.
********************************************************** (6 marks)

Q5// Determine the image of the first quadrant of z plane mapped by the transformation w = 52,
********************************************************** (6 marks)

oo xP~1 T
6// Show that by using contour integral dx = 0 ey o it |
0 Y &0 &r fo 1+x sin(pm) B
********************************************************** (6 marks)

e?dz

Q7// Compute §, T swhere C is givenby a) |z| =2 ,b) |z| =5

********************************************************** (6 marks)

z . . .
08//A// Expand f(z) = Eme Laurent series valid for 0 < |z — 2| <3
B// Write the principal part of the function at its isolated singular point and determine whether
that point is a pole, a removable singular point, or an essential singular point:

=% . f@==F

(2-2)°

**********************************************#*********** (12 marks)
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X ark)\ Twelve marks for every equations e P

S g A

Q1\ Prove or disprove the following statements:
(1)If x and y two vectors i Ipert space ) , then |x + W =|x +2Re(x, )+ |y’

(2) If {x,} is sequence in normed space X and forall xe X s.t x, - x, then X, —2>x.
3) If x is@ over field 7 and 7,5 B(X),then (SoT) =T"05".

(4) If f:x —¥Ts an one to one linear transformation then ker( /) = {0}@’1

Q2\ A\If f: X — vis a linear transformation then f is bounded iff £ is continuous.

By H x end. 3  iwo' ‘veetors in space X, then

(9= gl ol = b fF +ibes off ~ ]

Q3\ State and prove Cauchy —Schwarz inequality.

Q4\ A\ Let x be and let w: X - X" be defined by w(») = Sy st f,(x) =(x,y)

for all x e x. Does v Dbijective ,associative, and linear transformation.
B\If f:x - Fis an nonzero linear functional over normed space X then fis continuous
iff ker(f)is closed set .

A
Q5\ A\ Let x bef‘vector space over field Fand let P: X — X be a linear transformation
then P be a projection over ¥ iff 1— P is projection over X

B\ Give an example(with it is solution for normed space and the same time b@
space . :

Best Luck
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TS i’
Note: For each question 12 mark /‘))

Q1: Give example for the following:

1- Separable is not second space.  2- Set is not compact.  3- T;-space is not T,-space.
4- First is not second space.
Q2: In usual topological space (R, T,,), answer the following:

1-Is [0,1] is compact set in R? Why? 3-1s [0,1] is path in R? Why?

2-1s [0,1] is connected set in R? Why? 4-1s [0,1] is arcwise in R? Why?

Q3: Let X be a topological space. Then prove the following are equivalent:

i- X is normal space.

li- If H is an open and F is closed such that F S H then there exist open set G such that

FSGCSGCH.

Q4:In (R, T,,), (Q,Ty) is relative topology then

1- What the difference between the sets Q N [vV=2,v2] and Q n (V=2,2).

2- Use this difference to show the relative topology (Q, Tp) is not connected.

Q5: Consider the following subsets of real plane R?
A={(x,y):0<x<1y=x}

B = {(x, 0):211—,S x <1}

Determine with graph: l

1- Arcwise connected 2- Separated 3- Connected

Lecture
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where
I) By using polar coordinates , show that B(m,n) = LML) () mn>0 ?
['(m + n)
2)Solve by using Frobeniu m@d the following D.E. xy"— ) —xy=0 ?
3X\Defined Bessel equation of ordery? and find solution of Bessel equation of
the first kind of orderv? 77 i >
4) Find the %(x"‘J,,(x))? And find [x*J, (x)ax ? D y

\
5) Defined Euler D.E. ? And solve the following D.E. x%y"—xy'+y=0 ?;\é\fﬁ'

6) What is Legendre equation ? and the general formula for Legendre function?
find p,(x) ?

.

7) For each Fixed n=0,12... , the Bessel functions J (4, %), J, (A5, %),... . form an
orthogonal set on the interval 0 < x < 2 with respect to the weight function

P(x)=x, i.e f O3 P Ul prs
‘ ~ 2R

R 2
| %, (3,0, (4, %)dx = 0, (k # n).And the norm Vol = [ 27,7 (4, 2)dlc = %J:H (Ap®)?
. 0

0

?
2n+1 t

8) Prove that j pl(x)dx =

9) What is the generating function of the Hermite polynomial ? And show that

:x: (exp(—x2 )) i

10) ((Choose one only ))

1)What is the deference between hypergeometric function and confluent
hypergeometric function? .

H,(x) = (=1)" exp(x?)

2) Show"that gerf(x)zll"z(%,%,—xz) s O

e

((Good Luck)) 2%
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