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Answer onlv'{ive the followins ouestions

I-u)If x isrationaland y isirrationalthcnprovethat x*y and x.yare
irrational.
b) Find limit point of the sets: 

:

(i)A-{a+ Y, r€u} fiilu-[++ ?, r€ru] tiiil .:["(-r)', n€N]

(iv)D:[++(-1)', n€N] (v)E:{O +1, n€N}

2- u) If M1 and M2 are neighbourhood of a point x . Show that M1 fl Mz is
also a neighbourhood of x. .

b) Show that if A is a nonempty bounded set of real numbers then

inf (A) < sup (A)

What can be said about A if: inf (A) - sup (A) .

3- a) Find, if they exists, the supremum, infimum, maximum and minimum of
the following sets of real number:

xz*x*1>o)

x(0, x2*x-1<0]

I
lim(n)" - L
??--) oo

of the sequences:

(i) 5-{xe Q: o<x<llZ} (ii)

(iii) t-[** (-1)", nez\ (iv)

b) Using (e - N) prove that

4- u) Find the Lim and Lim
r Ilfir(i) t4+ cos 2 i

b) Let f(x) be defined by:
( o,

r(x)-l . L
(x srn- ,

Find: D+ f(0), D+ f(0), D- f(0), D- f(0)

-1)',T
n

1+(ii) 
{

,l

J

r IlTh(iii) lsin * J

x-0
x*0

Please turn over the page



a

5- a) Discuss the convergence of the following series:
@cox--4n-3ri) )-'/-, n*1

n=1

(ii) Icos(n.*) (iii)
n=1

I
n=1

nn

(n + 1)n+r

b) Test the convergence of the following series:

(i) y-:-
Z-Jnlnn
n=1

\- 1. 3. 5 ... (2n -ttiLffi x2n
1)

6- a) Define f: R -+ R by f (x) - sin(xz).

Show that f is continuous but not uniformly continuous.

b) Suppose f: [0, 1] t R is defined by:

rL| -lxz
r(x) - I 'r'_.,'t ,* ,

Prove that f is not integrable in

... (2n)
n=1

x irrational

x rational

the sense of Iliemann.

r[4rfl u(sEsrrmsrEs

ffiff* eEgg ffi" &.#ffi[ffi#ffi&
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Answer Onlv five questions:
Question 1:
1. Define the following terms:

computational problem _ algorithm' 2.Explain in details the Euclid,s Algorithm
3' Explain how to make analysis of algorithms (how good is the algorithm)
Question 2:
1. What is the Big,Oh Notation {

2. What are the Big-Oh of the following. 7n-2
. 3n3+20n2+5
'3logn+5

Ouestion 3:
1. what are the difference between big-oh, big-omega and big-Theta
2. Explain the Growth Rates in algorithms.
Question 4:
1. Explain t\e merge sort method and give an exampre
2. If we let T(n) denote the running tirne of merge-sort:

r@)={ -- 
b tf n<2

Qf@12)+bn tf n>2
analyze the running time of merge-sort by finding a closed form solution to
the above equation.

Question 5: .

1. write the sorting categories with an example for each.
2. Write the selection-sort algorithm, then apply it to the following list
(5,2,4,6,1,3)

Question 6:
1. Write the insertion-sort algorithm, then apply it to the following list
(5,2,4,6,1,3)
2' Write the analysis of insertion sort, the give the best case analysis and the
worst case analysis

BEST hJrSHES
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Answer the following questions, where each has 12.5 points.

Q1

What is the mathematical model?

Use Mathematica to solve these problems:

t- til ti ln(x * zy)dxd"y

z- fi{r"st {tD)
3- VZ with 50 digits precision

Q2-

a) Write an algorithm that describes the Newton Raphson method to find the root for

the function f(x) =9.

b) Write a Matlab code for this previous method.
,'c) Can we use Newton Raphson method to find roots for any function? , , ' .' "

. .t' : ,, , .:i I.:

a[,va.[ue , 'a) Write an algorithm that describes Runge-Kutta method to solve the initi

problem.

b) Write a Matlab code for this algorithm.

c) Solve manually (two steps) Runge-kutta method this initial value problem:

y' = y - t2, 0 < r < 2,y(0) : 0.5, whereh = 0.1

Q4-

a) Write a Matlab code for composite Simpson's Rule.

b) Use Mathematica to solve these problems:

!" = 2 y3,1 
= 

x, I Z,where y(L) = 0.25 andy(2) = 0.5, h=0.1

End of the Questionr Btst \A1ishes, t3r.lbrakim {itrs*mman
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