Mansoura University - Final Exam. 2016
Faculty of Science &’( Time : 2 hours
Mathematics department \Qk/\ - ||Date:28/1/2016
Subject : 315 M ‘ 3" year Math,
Abstract Algebra (2)

'Answer the following questions Total Mark : 80

(20 Marks)
[1]-a) Prove that, If M and N be ideals of a ring R such that M <N, then

R/M/N/M=R/N.

b) Is the set {(n,n) ‘ne Z} an ideal in the ring Z x Z under addition and
multiplication by components ?

¢) Find the zero divisors of the rings:

M, (Zy),Z1p, ZW2]={a ++/2b/a,b e Z}

(20 Marks)
[2]-a) Prove that, the ring R is commutative iff (a + b)*> =a® + 2ab + b2, for a,beR

b) State Sylow's Theorems, Show that any group of order 200 contains a normal
subgroup of order 25.

¢) Describe the field of quotients of the domain Z[i]={a +ib/a,be Z}

| (20 Marks)
[3]-a) Show that, for any homomorphism rings {:R;, —R,, Ker(f)VR,.

b) Give an example to show that a factor ring of an integral domain may be a field

¢) Find the units of the rings :  Z[i],Z,,Z,x Z,

(20 Marks)
[4]-a) Show that, every field has no non trivial proper ideals.

b) Solve the equation x* —5x+6=0 in Z,,.

¢) Find the characteristic of the rings : Z,,Z,7, . 7[/2].

With my Best Wishes Dr. Soad El-Sawah




Mansoura University Third Level ‘ January 2016

Faculty of science (Mathematics) Time allowed: 2 hours

Dept. Of Mathematics Topology (Math316) Date: 31/12/2015

Answer the following questions ( 80 Marks)

1-a) Let A be a non-empty subset of a topological space(X, 7). Show that the
‘class 1, is a topology on A, where 14 = {U n A: Ue T}.

b) Let A be any subset of the indiscrete topological space(X, 7). Find the
limit points of A.
2-a) Let (R, U) be the usual topological space. Find the boundary of the set
L &1
a={22.}

b) Prove that the mapping f: (X,t) = (Y, 7*) is closed iff f(4) € f(Z),VA CX.

3-a)Let X ={a,b,c,d,e}.Find the topology T on X generated by
A = {{a},{a b, c},{c, d}}

b) Prove that a subset A of a topological space (X, 7) is closed iff A contains
each of its limit points.

4-a) Show that the identity mapping 4:(X,t) = (¥,7") is continuous iff
T is finer than t*.

b) Show that the property of being a normal space is topological property.
ST S NS SR With Best Wishes

Prof. Dr. M. El-shafei
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Mansoura University Exam : Jan. 2016
Faculty of Science ' Time : 2 hours
Math. Dept. 3" year (Stat. & Comp. Sci.)

Subject : Probability Theory (Math. 331)

Answer the following qttestibns: Total Mark (80 M.)

[1] a) The joint probability function of X and )" is given by (12 M.)
J(,y)= e~ 0<x<w ,08y<w
Find (i) P(Y <X) and P(X <a).
(ii) The diensity function of the random variable Z =X/ .
b) For any two random variables X and Y, prove that
Var (X +Y) =Var (X)+Var(Y)+ 2Cov (X,7). (8§ M.)

[2] a) If X, and X, are independent random variable having Poisson distribution with

parameters Aj and A5 . Find the probability distribution of the random variable

Y=X,4% (10 M)
b) Suppose the joint density of X and Y is given by
—xly -1
: f(x,y) = E‘“-*—--.— 0‘< x<w,0< <
Compute E[X Y =1]. (10 M)
[3]a) If X isarandom variable having the density function /. (x)=e¢™".x20.
“Find the probability density function for Y = In X. (8 M)
b) If X is a random variable having the density function. ' (12M.)
, (1/3) e " x>0,
J(x)=
0 o.w.

Find i- M (1), the moment generating function.
ii- Var(X). iii- oy, the skewness.

iv) The moment generating function of the random variable V' = 2.X - 3.

=Xj—=%

[4] a) If the joint probability function of X, and X, is given by (10 M.)
¢

JICRSE { ) o o & Chv k)

Show that X, and X, are independent and that E(e'""*"") = (1-1)" 7 <1.

0<x <0,0<x, <o

b) For any random variable X , prove that

B(X) = [ PAX > x} dx - [P{X <=} dx. (6 M)
0 0 _
¢) If X isarandom variable with finit mean z and variance ¢, then for any value

k>0, prove that P {X—/./[ > k}S%. (4 M.)

Best wishes. Prof. Beih IEI-Desouky
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¥ - 3" Level Exam
*%:éa Mathematics January 2016

Statistics & Computer Science .
) Time: 2 hours
Faculty of Science

Mathematics Department Numerical Analysis (1) WY 7 | Full mark 60

Answer the following questions

‘[ -] a) Define the fixed point of a function g in [a, b]. (2 marks)
b) State and prove under which conditions the function g has a unique fixed point in [a, b].
(8 marks)

¢) Use the bisection method to find p5 for f(x) = x3 —x—1=01in[l,2]. (4 marks)

[2] a) (1) Define the multiplicity of the root of f{(x) = 0 in [a, b] .

(ii) Show that Newton-Rhaphson sequence is quadratically convergent when f'(p) #0 .
(8 marks)

b) Find the first two iterations of the Gauss-Seidel method for the followmg system,
using X = (0,0, 0)¢

Ky 4 2x2 + 5x3 =3, 3x; + 2y + 4x3 =2, 6x;+4 2x3 =2 (6 marks)

[3] aj If fis defined at xg, xq , ..., X, €[ @, b] such that x;,; — x; = h, then derive Newton forward
Divided Difference Polynomial p(x) (NEDDP). Show also that p(x) = }}-, (Ii) A f(xg).

. (7 marks)
b) Consider the following data
x 1 15 2 SE 3 35
f(x) 1 2.25 4 6.25 9 | 1225 (12 marks)

{i) ~ Use an appropriate interpolation polynomial to approximate f(1.1).
{ii)  Evaluate f'(2) using a three point formula.
(ili) Use a suitable integration formula to approximate | 13'5 flx)dx.
[4] a) Define Lipschitz condition. Show that the initial value problem
y'=t+y+1, 0<t<1, y(0)=1,

has a unique solution in 0 <t < 1. Use Runge-Kutta method of order four to approximate
the solution withh =0.1 . 10 marks)

b) Let P3(x) be the interpolating polynomial for the data (0, 0), (0.5, y), (1, 3) and (2, 2). Find y
if the coefficient of x2 in P3(x) is 6. (3 marks)

Best Wishes

Dr. Mahmoud Abdelaziz Elbiomy



et a3l

i VR IS 8y geaiall dzala
Y il Al Juadl : aslall Ay
LR RT 2 ol ) pnid

Gilualy y Al o glall
(\"\YJ) S s Jalas

YA N[ gl QIT}@Q)S\"'@*E-MLMZ\%&S
' (laud A Rl )

1l e Gl

-------------------------

(lagaVe)  AShGAayy b L dihie o g 8860 580 ey Al oS 13 43 el 1

(@lasiV ) ey gl 20 Ltis f(z)=3xy/(2x+y?)-ix/(X’+2y%) A Ll ) o

(claga Vo) f(z)=|z* A Lddasg Abalds 8- ¥

(Gl V) L 1<zf<3, <1 SR B )=/ [(1+2)(3Hz)] Al &ssia s gy

(San V) ox7 Hy-1)’=1 3 B s gl f(z)=1/z oSl Jgad il cad g

(s V) L z=3cost+(3sint+5) 0<t<m Soall o ghall & L8l Ao gana Chagl-l-Y

(Gasi V) Lol |z-1] =3 B0 A ¢ G [ 3/[(2-1)(z43)] el -

+ el e d

(el V) a-fo dz/(z+2)? ¢ |z-3|=3, b- [ 2dz/(z-2)(z+4) c: |z-1|=3

olade e o

(B gl lpiatll cub] 2o




Final Exam- Semester | - Year 2015/2016

SUBJECT: Measure Theory ’ r -
(MATH 311) 3 DATE: 4 / 1 2016
x . ) . 4”‘4
Level-3 i FULL MARK: 80
Faculty of Science ALLOWED TIME: 2Hours

Mathematics Department

Answer the following questions
Question-1 (20 marks)

1. Define the algebra of sets, the outer measure on an algebra Q, the
measurable set and the measurable function

2. Prove that, if u: Q@ — [0,0) and 4, € Q, n #1,2,..., then
ﬂ(U A,,) <2 ul4,)
n=1 n=

3. prove that, if A is countable set then 4 (4) =0

Question-2 (20 marks)
1. Prove that, if E, and E, are measurable sets then E NE,is a

measurable set
2. Show that the interval ]a,oo[ is measurable

3. Prove that the cantor set is measurable and find its

measure
Question-3 (18 marks)
1. Show that the following statements are equivalent

a) for each real number « the set {x f(x)>a }is measurable

b) for each real number « the set {x f(x)fa }is measurable
2. Prove thatif / and g are measurable sets on [a,b] and f, # 0 then

I

, f.g and ~— are also measurable

the functions ’ f

Question-4 (22 marks)

. 0, 0<x<l
1. Evaluate [f(x)dx, if f(x)=11, {I<x<2}u{3<x<4}
‘ 2, {2<x<3}u{4<x<5)

by using Riemann and Lebesgue definitions of the integral
2. Show that the function

£ 1, x is a rational number in[0,1]
x) =
0, x is anirrational number in[0,1]
a) Is not Riemann integrable in [0,1]
b) Is Lebesgue integrable in [0,1] and find the value of Lebesgue

integral of f(x) in [0,1]




