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Subject: Selected Topics f,3L4 7 Matih Mansoura University
Allowed Time: 2 Hours Faculty of Science- Mathematics Department
First Semester, Jan. 2010 Statistics and Computer Science - 3" year

Answer the following questions
Question 1 (20 Marks)

A. Give the definition of: The approximation Sets, reduct, core, relative reduct,
relative core, indiscernibilily relation, and consistent decision rule.

B. Prove that CORE(P)=nRED(P) where RED(P) is the family of all reducts.

C. Consider a digits display unit in a calculator, where each digit consists of
horizontal and vertical strokes. Construct a recognition algorithm, minimal
description of each digit and the corresponding decision algorithm that admit
the arbitrary written characters.

Question 2 (20 Marks)
A. Put True instead of the correct statement and False otherwise associated with its
correction.

L ¢= '//ls - (|¢ls o |‘//|S)h (_|¢|s s _lt//ls) ’
ii. ¢—y istruein § ifand only if g, N y|  =|wl,.
ii. If R is independent and P < R, then P is also independent.
iv. If P RUQ then R= Pand Q= P.
v. If Xxcv then RX cRY.
vii R(-X)=R(X)
vii. P= then POS,(Q)=U..

B. Prove that the knowledge included in a distributed knowledge base is less than
in the integrated one.

C. The following decision table represents the decision taken by a tennis player
for accepting or rejecting playing in a given day depending on the Outlook,
Temperature, Humidity and Wind. Analyze the following data to mimic the
player’s decision.

Day | Outlook | Temperature | Humidity | Wind | Play
Tennis
D1 | Sunny | Hot High Weak | No
D2 | Sunny | Hot High Strong | No
D3 | Overcast | Hot High Weak | Yes
D4 | Rain Mild High Weak | Yes
D5 | Rain Cool Normal | Weak | Yes
D6 | Rain Cool Normal | Strong | No
D7 | Overcast | Cool Normal | Strong | Yes
D8 | Sunny | Mild High Weak | No
D9 | Sunny | Cool Normal | Weak | Yes
D10 | Sunny | Mild Normal | Strong | Yes
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Question 3 (20 Marks)
a. Prove that the approximation sets are exact sets.
b. Consider U ={x,x,,x,,x,,%,,%,,%,,%} and knowledge base K=(U,R) ,
R={P,0,Z} of equivalence relations having the following equivalence
classes; Ul PS 11X %Xy X Xgs X Yo $%5: %1 } . U0 S{80,.2, 8 03 4%, % . X0 %0
U/lZ ={{x,,%5,%¢},{%,, %;, %3}, {x;, %, }} . Also, assume S to be an equivalence
relation withU/S = {{x,,x,,x,},{x;,x,},{x,,%,},{x,}} .Find, S-core of R and S -

reduct of R.
c. In problem 3.b construct the Knowledge Representation System with four
attributes 2,0,7,5 and by the discernibility matrix find the reduct and the

core.

With my best wishes
Dr. Elsayed Fouad

Page 2/2



Mansoura University Final exam 1_st term Subject. Prob.theory (1)

Faculty of Science Time : 2 hours Code : 331 math

Math. Dept 2010-2011 Date : 26/1/2011
Programs: Math.& Stat. and Computer Sci. Total degree:80 mark

Answer the following questions
Q1:(30 mark)
Suppose the joint pdf of lifetime of a certain part and a spare is given by

f(x,y)={O

=(x+y)

x>0,y>0
otherwise
Find each of the following
a) The joint CDF, F(x,y)
b) P(X >2)
¢) P(X<Y)
d) P(X+Y>2)
e) Are X and Y independent ?
f) P(X<10/Y=5)

02: (25 mark)
a) If X and Y are jointly distributed random variables, then show that
Var(Y) = E(Var(Y / x)) +Var(E(Y / x))

b) If (X,Y)~MULT(n,p,,p,), then find

(i) Probability density function of X .

(1) E(Y / x)

(iii) The correlation coefficient p between X and Y.
03: (25 mark)

a) Let X, X,,..., X, be independent normally distributed random
X - p
o
Show that ¥, converges in distribution to standard normal random

variables X, ~ N(u,c?) . Define ¥, =vn where §=12X, .
noig

variable.
b) Let the joint pdf of X, and X, be
flo,x ) =" 5% x,>0,x, >0 .

Obtain the pdf of X, + X,.

Good Luck
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Answer the following questions
Q1: (30 marks)

(a) Arandom sample of size n is taken from a Bernoulli distribution .
Find the maximum likelihood estimator for p . (10 marks)

(b) Deduce (1-a)100% confidence interval for the population variance 0-2

(10 marks)
(¢) Prove that the sample mean X is a consistent estimator for the population mean .
(10 marks)
Q2: (25 marks)
(a) Write about the sampling distribution for the sample mean X . (12 marks)

(b) The method of moments does not produce unique estimators . Give an example
to show this property . (13 marks)

Q3: ( 25 marks)

(a) A random sample of size n is taken from a Poisson distribution .
Show that the sample mean X is an estimator having minimum variance
of the population mean 1 . (12 marks)

(b) Explain the steps of testing hypothesis about the population mean .
(13 marks)
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Subject : Fundamental of Programming (3¢ { Mah Mansoura University
Allowed Time: 2 Hours Faculty of Science- Mathematics Department
First Semester — Jan. 17" 2011 3" Year- Statistics and Computer Science
Answer the Following Question
Question 1 (20 Marks)
A. Choose from Column A which is suitable for B column.
Column A Column B
1. continue A. uses the value of an expression to select one of several statements for
execution.
2. break B. Iterates a sequence of statements depending on a boolean condition.
3. switch C. uses one of two alternative sub-statements for execution.
4. 7: D. interrupts the normal flow of control from one statement to control flow
instead to the statement label.
5. return E. Iterate through values in data structures such as arrays without counter.
6. goto F. sends control out of the enclosing loop to the statements following the loop.
7. foreach G. sends control back from a method to a caller, carrying the value.
8. while H. repeats the enclosing loop by sending control to the beginning of the loop.

B. Trace the execution for each method and give the result of the following codes when the
array A is passed to the first method with the following elements { 4, 7, 9, 2, §, 3, 10, 12,

8 } and number =6 in the second method.

static int Funcl(int[] A) ; | static int Fibonacci( int number ) i
{int i=A.Length;int x=A[0]; {
for (int j=A.Length-1; j>=0;j--) if (number ==0 || number ==1)
if (Aljl<=x) return number;
{i--;Fn3(A,i,j);} else
Fn3(A,i-1,0);return i-1; return Fibonacci( number - 1)
} + Fibonacci( number - 2 );
static void Fn3(int []a,int i,int j) {int t= }
afil;afi]=afjl;a[j] = t;}

C. Write a C# Console Application that searching such a collection to determine whether a
specified value is contained in it. If the specified exists then return its position otherwise return
-1.
Question 2 (20 Marks)
A. Put True instead of the correct sentence and False otherwise;
(1) Ifx=5,y=3 ,theresultof (y*10+6)/ ++x>9 && Math.Pow(x-y,x+y)==128 is true.
(ii) The plus binary operation has low precedence than division and conditional operator.

(iii) Ref is used to pass undefined number of value to the method
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(iv) Methods are used both as an “internal” organization system for a program, and as an
“external” organization system — a way of presenting program elements that are exposed
to other programs..

(v) .NET Framework is independent from specific language or platform.

(vi) Stack is memory place that is used to store the method variables in first in first out order.

(vii)new operator allocates dynamically the number of elements in the array .

B. Correct the following Code that receives any number of employees’ salary and print their
average.
class Program;
{
static void Main(string[] args)
{ /int sum =0, i=0;
do
sum +=salary ;
int salary = Int16.Parse(Console.ReadLine());
rt
while (salary !=-1); i--;
double average =sum/i;
Console.WriteLine(" The average ="+average);
}}
C. Write C# console application that prints out the base-16 representation,
Hexadecimal representation, of a decimal positive integer “n”.

Question 3 (20 Marks)

A. Give the result of the following codes
int i,m=2; A int m=2,sum=1; B
for(i=0;i<10;i++) while (m<10)
{ m*=i%2; break;} {continue ; sum+=m++;}
Console.Write(“i={0}, m={1}* ,i,m); Console.Write(“ m= “ + m+* sum =“+sum);
int m=2; C int [] A={2,4,3,5,6,9} D
do foreach( int x in A)
{ m++; Console.Write(“ m= “ + m);} if (x%3==0)
while(m/2>1); Console. WriteLine (x);

B. The factorial of a nonnegative integer n is defined as follows: n! =n * (n — 1)!.
Write a C# recursive method with nonnegative integer parameter and return its

Sfactorial.
C. Write a C# application that prints the Multiplication table (till 12X12), using the

iterative commands.
With my best Wishes <Dr. Elsayed Fouad
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Orders_Table

11/12/98 1 15
201 11/12/98 Ahmed hasan 2 20
166 2/2/98 Mohamed Ahmed 2 15
103 2/10/98 Nader elsyed 3 15
111 3/3/98 Ahmed samir 4 10
405 2/5/98 Sara ahmed 4 30
120 1/7/98 Islam Mohamed 5 10
301 11/9/98 Ahmed samir 3 20
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Select order #,Customer#, Item #
From order table;
Where Item_Quantity >(Select Item Quantity

From order table;
Where Customer # = 113);
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Answer 3 questions Every Question 26 Marks

[1]- Consider the sequence of functions {d, } over the interval E =[0,1]
1 if xeir}
d, = .
0 otherwise
where {r,} is the set of the first n elements of some decided upon

enumeration of the rational numbers.
(1) Find the limit of d (x)

1 1
(i1) Find the integration of j'dn (x)dx and then Lim Idn(x)dx
0 0

(iii) Deduce that the space of Rieman integrable functions is not

complete
(iv) Prove that every d, (x) is a measurable function

[2]- Suppose f(x)=1 if xe A and zero otherwise. Prove that f'is

measurable if and only if A is in the o —algebra
(i1) Suppose X is the real line with the Borel- ¢ —algebra and f(x) = x.

Then f is measurable

n
(ii1) Suppose S(x) = Zaiin (x) simple function for real a; and
i=1
measurable sets E; .
Define Lebesuge integral of S. If f > 0 is a measurable function such

that 0< S <f. Find L [fdm.
State any formalism of “axiom of choice”
(1) Find the choice function for the set of negative integers
(i) How many distincit choice functions are for a set of three elements.
(iii) Let x be a set and {E, } a sequence of sets such that E, < X for any n.
Prove that
X\LimE, =Lim(X\E,)
n

(iv) Give an example of a sequence of sets E,, for which LimE , #LimE




