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Final Exam- Semester | - Year 2012/2013

SUBJECT: Measure Theory

DATE: 3/ ] / 2¢l38

FULL MARK: 80

(MATH 311) " %
i ALLOWED TIME: 2Hours
Level-3 Faculty of Science
Mathematics Department
Answer the following questions
Question-1

1. Prove that, if u: Q — [0,0), 4, B € Q and u(AN B) < o,
then u(AU B) = u(A) + pu(B) — u(AnB)

1. Define the outer measure on an algebra , and prove that If A is
countable , then 1 (A) =0

Question-2

1. Define the measurable set, and prove that a set consisting one point is
measurable and its measure is zero

2. Prove thatif 4 (E) =0, then E is measurable

Question-3

1. Define the measurable function, and prove-that every continuous
function is measurable
2. Prove that if f, and f, are measurable on [a,b] then so are

£+ fir f,-f, and Max{f,, f,}

Question-4

Show that the function

oo |

1. Is not Riemann integrable in [0,1]
2. Is Lebesgue integrable in [0,1] and find the value of Lebesgue integral

of f(x) in [0,1]

1, x is a rational number in[0,1]

0, x is anirrational number in|0,1]
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Answer the following questions:
1. a. Define: Smooth curve, simple open contour, simply connected
domain.

b. Prove that:
(i) sin®0 = —3—sin9 —lsin36
- 4

(i) sin36 =3cos® Osin6 —sin’ 0

c. If lim f(z) exists. Prove that it is unique.
Z—7Z()

2. a. Discuss the analyticity of f(z) = e;.

b. State and prove the sufficient C.R.E's for w=f(z) to be
differentiable at z,.

3. a. Prove that u(x,y)=e?* cos2y is harmonic function and find its
harmonic conjugate v(x,y) such that f =u+iv is analytic.
b. Prove that if w=f(z) is analytic function and if f'(z) is

continuous for z on C and in Int(C). Then jf(z)dz =
C
4. a. Let f(z) be analytic in a simply connected domain D, z;, z, €D.

2
Then prove that |f(z)dz is independent of the path in D

Z]

joining z; and z,.

b. Evaluate:
J‘e3z +sinz

—dz, z=1+6e, 0e[02n]
(z+31)

C+

(ii) j—dz—_z,|z_1|:4
(z+2)%z
Ct
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Mansoura University &a%% Exam: Jan. 2013
Faculty of Science ‘3{,\5/»“ Time: 2 hours
Math. Dept. Date 21 /1/2013

3" year (stat. & Comp. Sci. and Math.)
Subject : Probability Theory

Answer the following questions: (80 Marks)
1) a-If X, and X, are independent and identically distributed according to
x, >0,

e’
s () =
diga) {o . ow.
Find (i) the probability density functionof: Z =1In X, and V' =X,/X,.

-X,

X

(i) P(X, < X,). (20 Marks)

b- If the joint probability function of X and Y is given by
fxy) = {

eeV ]y 0<x<0,0<y<w
0 ow.

Find the conditional expectation E(X|Y=y). (10 Marks)

—X =Xy

2) a- If the joint probability function of X, and X, is given by
0<x <0,0<x, <

. e
Sx) = {o oW,

Show that X| and X, are independent (8 Marks)
b) For any two random variables X and Y , prove that
Var (X +Y)=Var (X)+Var(Y')+ 2Cov(X,T). (8 Marks)

c- If X is a random variable with mean 0 and finit variance o*, then for any a>0
2

prove that : P(X >a) < x (9 Marks)

2+2

o
3) a- If X and Y are independent and contuous r. v. having probability density functions

f¢ and f, , show that the probability density function of X+Y is given by

Few@= [fla=3f,0)y (10 Marks)
b- [f X is a random variable having the density function.
. (1/9)e™" x,0>0,
F() = |
0 OW.

Find i- M (?), the moment generating function

i - o3, the skewness. (15 Marks)

Best wishes. Prof. Reilh El-Desouky
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37 year Math Exam  pge: 17/1/2013
Faculty of Science Math 316 Time: 2 hours
Department of Mathematics Topology (1) Mark: 80 marks

Answer the following questions:

[1] a) Prove that (0,1)] >, .

b) Prove thatif f: X — Y ,where (Y, ¢ ) is a topological space, then
T={f"1(H):Heo} isatopology onX.

[2] a) State and prove the Kuratowski closure axioms.

b) State and prove the characterization of the open sets in terms of

neighborhoods.

[3] a) Prove that the property of having a countable dense subset is a
topological property.
b) Prove that a mapping f: (X,t) = (Y, 0 )isclosed iff
f(A)cf(A) VAcX.

[4] a) Prove that (X, T) €T, @ {x} €1° Vx€X .

b) Give an example of a T; -space which is not 75 .

Best wishes



X
\

;\‘5 l< uﬂw.{lia . ,:j‘-»“,

o {12
{ % | Ipe i ” {
r e g8 . \ ‘,:! t l’fé}"'"w-'
5 p 9
& by S\
e\g_%::hl//}

Mansoura University, Faculty of Science, Mathematics Department
Numerical Analysis (1) Final Exam (Math. 313) - Term 1, January 2013 Date: 27 December 2012
Third year students (Mathematics & Statistics and Computer Science) Time Allowed: 2 hours

0

daulad) Y 21233l - sass . Answer the following questions . All questions carry equal marks

Question no.1:
1-a) Prove that: (i) A(x)p, =n (x)n~1 , where (x)p, is the falling factorial polynomial.

. o Loy AV
(i) (X)'m_—(x+m)m (i) (1+A)(1-V) =1 (lv)V A A+V

k
n
1-b) Show that any polynomial f(x) of degree n can be expressed in the form f(x) = kzoéf'@l (x) K

1-¢) Use the above formula in part 1-b) to find the polynomial that takes on the following values:

n | 4]5]6]7
f(n) | 61 | 71 | 83 | 97

Question no. 2:
2-a) State and prove the Montmort’s theorem.

o0
2-b) Use part 2-a), or otherwise, prove that > r(r+1) xr_1 = i 3
r=1 (1-x)
2-¢) Derive the Lagrange interpolating polynomial that interpolates the set of points
{(xO , yo),(x1 Y1 )sees (X5 ¥n )} - Write down the associated error term expression for this

interpolation formula . Show also that the sum of the Lagrange basis functions is equal to 1.

Question no. 3:
3-a) The amount A of a substance remaining in a reacting system after an interval of time t in a certain

chemical experiment is given by the following data:

t| 2 3 8 14
A|94.8 879|813 ]68.7

Use the Newton interpolating polynomial to find the value of A att = 4.

0 if |i-j|>1
. ; _ n ¢ . _J TR

3-b) Consider the matrix Ty, = (tij)i,jzl given by: tij =4-1 if|i-j|=1
2 otherwise

By solving a suitable second order homogeneous difference equation show that det (T, ) = n+1.
3-¢) Solve the following system of equations by using the Gauss-Seidel method

4x+11y -z =33
8x-3y+2z =20
6x +3y+12z=35
(Hint: start with the initial values x =0,y = 0 and z = 0)
END OF EXAM
With kind regards
Examiner: Prof. Dr Moawwad El-Mikkawy



