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Date: Tuesday, 21 Jjen 2020

SSRGS SUPURE, FAIE XA

Answer the following questions

Fr—

1) Answer only five of the followiiig parts: [ 25 Pts Total, 5 Pts Each ]

1
(i) Apply the sandwich theorem to compute lim,_, nn.

(ii) Let f(x) = |x|. Show that f'(0) does not exists.

(iii) Solve the eguation: sinz = 3.

(iv) Discuss the existence of the limit lim,_, i :

(v) Use the polar form of the Cauchy-Riemann equations to find f'(z)
when f(z) = % , z =% 0.

1

V3sinz—cosz

(vi) Determine the values of z for which the function f(z) =

fails to be analytic.

2) Answer only five of the following parts: [ 25 Pts Total, 5 Pts Each ]

(i) Decide whether f(z) = z* is uniformly continuous on C or not.
| (tnec)
_(ii) Examine the continuity of f(z) = |2

( 0 ,z=0
(iii) Verify that the function u(x,y) = e*siny is harmonic and find its
harmonic cenjugate.

2

’Zioatz:o.

3\ K 4

I
(iv) Let (z,) :< i ((g) + (-5—> l)) Does (z,) converges. If it
does, compute lim, ., z, intheform x +iy, x,y € R.

(v) Evaluate: fCIIZIZ dz, where C, is the line segment from —1 to .

2z

(vi) Find: gﬁcz = dz where C, isthe circle |z| = 2 in the complex

plane C, oriented in the counterclockwise direction.

deof Dre. .M. Eaddeek ,,, With best wishes ,, Signature Faddeek
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Answer five questions only: (10 marks for every guestion)

1) If the function and g(x)e [a,b] Vxe [a,b] and g'(x) exist on (a,b) with
] g’(x)! <k<1, Vxe(a,b) provethat:

a) the sequence defined by p, = g(p,_,), n =1 with converge to the unique fixed
point p in [a,b].
b) 'pn+1 —pniﬁkn‘pl ~pOl *

n
¢) |pn -—p's—l—k:—]-c-[pl ~p0( forall n>1.

2-a) If the bisection algorithm is applied to a continuous function f on an interval
[a,b] , with quantities a,, by , ¢ , a1, by , ¢, and so on ,where f(r)=0,
by —ay

f(a) f(b)<0 then after n steps prove that : ir - cn] % per

2-b) verify that when Newton's method is used to compute (1/ a) ,a#0 (by solving the
equation f(x)= dor a =0) the sequence of iterates is defined by
X

X, = %X,(2—ax,) and show that this equation is quadratically convergence .

3-a) Derive the formula of Lagrange interpolating polynomial of the second degree.

3-b) construct the Lagrange interpolating polynomial for the following function

f(x)=e** cos3x,xy =0,x=0.3, x, =0.6 and find abounded of the absolute error
on the interval (x, ,x,).

,,,,,, 43 )0 als Hlasl elliad e



4-a) From closed Newton — Cotes formula with xy =a, -x,=band h= b-a find
- n

the error terms when n=2 .

4-b) The Trapezoidal rule applied to J' f(x)dx given the value 3, and Simpson's rule
0 s

given the value 6. What is (1) ?

1
5-a) Evaluate J.I—df—z— , h=0.2 by using Simpson's rule and find value of %
ol+x

5-b) Solve the following system:

I9x+2y+7Z =50
~2x+2y+7Z=19 (Note:letx® =(0,0,0)
x+5y-3Z=18 |

By using Gauss Sidle method (using three iterations only

6-a) For the given data

! 0 1 2 314
fx | -1 ) 13 44 1107

Construct an interpolation polynomial using Newton forward difference formula . -
b) Derive the formula of the Newton's interpolator divided difference formula and use
this formula to obtain a polynomial of least degree that fits the values shown table in(a).

Good luck

DR.Mohamed A . Hussien DR. Mostafa El Khateeb
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~  4-Provce that:
o @PY gt
N —| :P+£~—J -—
\ ‘ 3T ), v ). ) (5 Points)
(i7) il —T(a—q = {J " for an ideal gas.
| oP H CI' or r. ; - .
where H is the enthalpy, | (5 Points)

5(a) Obtain the volume of n —dimensional hyper sphere of
radius a by any means . (5 points)

(b) Evaluate the volume T'(E,V) under the encrgy surface H = E for
an ideal gas composed of N monatomic molecules each of mass 772
enclosed in a volume V', whence prove the correspondence :

O (E.V)= YR kT ( 5 points)
- (a) Derive the canonical distribution in phase space in the usual form:
(1) =57, (5,0 s Poins
P\L)=¢€ \B,a (5 Points)

(b) Use the Maxwell — Boltzmann distribution of speeds :

312
D“ (V)-_47[N (2 ;{[’) !V 2e~nl\'2/21\"7' !
b/

to obtam cach of v dﬂd v f01 a smgle molecule (N =1).
o (5 points)

- _ with best wishes
. Boghdudl M Boghdadi
~ F. Al
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Answer the Following Questions:

Question no. 1 (10 points)

a) Convert the following numbers with the indicated base to decimal:
1- (214.32)s 1i- (357.25)8

b) Convert the decimal number 225.125 to binary by two ways:
i- Convert it directly to binary.

ii- Convert it first to Hexadecimal and then from Hexadecimal to binary.

Question no. 2 (10 points)
a) Given the following unsigned numbers:
A=T73 s B=33
i- Convert A and B to binary.
ii- Using the 2's complement method, perform the following subtraction processes:
- A-B 2- B-A
Convert the results to decimal and check that they are correct,
b) Given the following signed decimal numbers:
A=+54 B=+35 C=-72
i- Convert A, B and C to binary.

ii- Determne the representation of A, B and C by using the signed 2's complement
system with 8 digit duration .

iii- Perform the following addition processes:

1- A+B 2- B+C
Convert the results to decimal and check that they are correct.



Question no. 3 (15 points)

a) By applying the postulates of Boolean algebra and without employing truth
tables, show that the following theorems are valid:
i-X.0=0
ii- X . (X+Y)=X
b) Using De-Morgans' theorems, find the complement of the following binary logic
function:
FWXY,2) =Y Z+Y(X+W)
¢) Given the following Boolean function:
F(X,Y)=XY+XY
i- Find the dual of F.
ii- From the dual, get the complement of F = F
iii- Using binary logic algebra, prove that :

F+F=1,FF=0

Question no. 4 (15 points)

a) Using NAND gates only, implement the following binary logic functions:
i- F(A) = A/
ii- F(A, B) = AB' + BA/
b) Verify that the NAND operator is not associative.
¢) Show how you can design and implement a single exclusive-NOR gate with three

mputs.

aldll o ddeas 3
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Question 1: Put True or False for each of the following items (30 marks)

I.

el i e oI e e

(3

When referencing a cell on the same spreadsheet as the active cell the sheet name is
not required. :

To enter a formula into a cell, begin by typing an equal sign.

Functions arc pre-defined worksheet formulas.

[Formatted display is the number of decimal places stored in the computer.

The first order of precedence is for exponentiation.

The range A 1:A4 is a row rangec.

Not all range arguments of functions can be used with non-contiguous cells.

To keep things clear and simple only add an absolute (8) cell reference if absolutely
neeessary.

Placing an absolute sign in front of a ranged name ($budget) is incorrect syntax.
The columns of the worksheet are named with letters.

The selected cell is referred to as the active cell.

The error “IHi###” means that text in formula is not recognized.

The contents of the active cell will also be displayed on the formula bar.

The function COUNT A(valuel,[value2],...) counts non-blank cells.

The Average function ignore the blank cells.

Algorithm is a step-by-step procedure for accomplishing some end task.

[Functions take arguments and return a result.

Relational operators arc always evaluated first.

SPSS program has only two windows data view and output view.

Data view in SPSS is used to display information of data variables.

In SPSS each row typically represents the data from 1 case.

[n SPSS plant height: 5.6, 7.8 are examples of ordinal measurement.

In SPSS, to sort data select Data and then click Select Case.

To compute new variable in SPSS open Analyze menu then choose compute
variable.

Correlation is used to know the number and percent of cases that fall in multiple
catcgorics.

Descriptive statistics are calculated using the Analyze menu.

To compute the correlation choose Analyze/Descriptjve Statistics/Correlation.
To describe a continuous variable but at different levels of a categorical variable is
called crosstabs.

It is always important to takc a moment to think about the type of data you arc using
in SPSS.

One sample t-tests are typically used to compare a sample mean to a known
population mean.

Page 1 of 4



Question 2: Choose the correct answer (20 marks):
1. When the formula =B6*(1+B$1) is copied from cell D6 into cell 136 the
formula will be ‘

a. =C6*(1+C$1) : g =CE%(1+CE3)
b. =C8*(1+B$3) d. =C8*(1+B$1)
2. Which of the following is not the correct method of editing the cell content 7
a. Press the Alt key c¢. Click the formula bar
b. Press the F2 key d. Double click the cell.
3. The ROUND function is used to --------
a. Change the precision of a c. Doesn’t change a value.
value. d. None of above

b. Change the display of a value.
4. IExcel’s main screen 1s called a

a. Worksheet ¢. Work

b. Workfile d. File
5. The error “#NUM!” means

a. Numeric value too wide to display

b. Divide by 0 occurs

¢. Cell reference is not valid

d. Problem with a number in a formula or function.

6. You must have --------=----ox as the first character in a cell that contains a
formula.
a. an cquals sign C. a minus sign
b. a plus sign d. Nonec of above
7. Getting data from a cell located in a different sheet is called...
a. Accessing c. Updating
b. Referencing d. Functioning
8. Which of the following component displays the contents of active cell 7
a. Name box ¢. Menu bar
b. Formula bar d. Status bar
9. Which Boolean opcrator that require all items must be truc for the statement
1o be true
a. AND c. NOT
b. OR d. None of above
10. Which of the following is an absolute cell reference 7
a. Al c. AS$1
b. $A$1 d. $A1

11. The Increase/Decrease decimal buttons
a. Do nothing
b. Change a value and how the valuc is displayed
¢. Do not change a value only how the value is displayed.
d. None Of above

Page 2 of 4



2. In SPSS to compute a new variable choose
a. Data -> new variable
b. Data -> compute variable
¢. Transform -> new variable
d. Transform -> compute variable
13.In SPSS descriptive statistics are calculated using the ----

a. File menu ¢. Analyze menu
b. Data menu d. Graph menu
14. In SPSS frequency is calculated using the ----
a. File menu ¢. Analyze menu
b. Data menu d. Graph menu
15. In SPSS the number and percent of cases that fall in multiple categorics is
a. crosstabs ¢. compare means
b. frequency d. none of above

16. In SPSS to describe a continuous variable but at different levels of a
categorical variable.

a. crosstabs ¢. compare means
b. frequency d. none of above
17. In SPSS correlation is used to test the degree of ------- between variables

a. association
b. deviation
¢. stretching
d. none of above
18. In SPSS all of the inferential statistics commands in SPSS arc accessed from

the
a. I'ile menu ¢. Analyze menu
b. Data menu d. Graph menu
19. In SPSS when correlation R=0.76 this means
a. no corrclation ¢. negative correlation
b. positive corrclation d. nonc of above
20. In SPSS the ----- is used to compare two related means.

a. onc-Sample t-test

b. paired samples #-test
¢. corrclation

d. nonc of above

Page 3 of 4



11
12
13
14

16
 ]7
18
19

21

726
27
28
29
30

Q1

10

20

Tyuie

a

—

114

16

15

18

19

20

Page 4 of 4

17

b c d
|
I N |
4
|
F

D

Good Luck
DI Baaka Makmoud
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] Answer the following questions (50 Marks)

Question 1: Answer the following questions (10 Marks)

|-What is an Operating System?

2-What does the kernel mean?

3-Today’s OSes for general purpose and mobile computing also include middleware.
What is middleware?

4-Mention and arrange the storage devices according to their size?

S-What are the advantages of the parallel systems?

Question 2: Answer the following questions? (10 Marks)

I-What is the difference between the types of tightly-coupled systems?

2—What is the difference between Asymmetric clustering and Symmetric clustering?
3-What is a process?

4 Compare between single-threaded process and multi- threaded process?

5-The operating system is responsible for some activities in conncction with process

management, what arc they?

Question 3: Answer the following questions? (10 Marks)
|-What are memory management activities?

2- Describe File-System management?

3-What is 1/O subsystem responsible for?

4- Compare between user identities and group identifier?
5-What are the types of cloud computing?

Question 4: Answer the following questions? (10 Marks)
1-Mention the set of operating-system services?

2-What are the most common APIs?

3-What is run-time support library?

4-What arc the general methods used to pass parameters to the OS?
5-Mention the process control system calls?

Question 5: Answer the following questions? (10 Marks)

1-What arc the benefits and the detriments of microkernel system structure?
2-Explain by a diagram microkernel system structure?

3-What is the difference between core dump file and crash dump file?

4- Draw a diagram of process states?

Dr. Tarik ITbrahim
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Q1 (10 points) ‘
1) What are the advantages of organizing data storage using a database
approach? (3 points)
2) What are the components of DBMS Environment? {3 points)
. 3) What are the different categories of database user? (4 points)

Q2 (10 points)

Notown Records has decided to store information about musicians who

perform on its albums (as well as other company data) in a database. The

company has wisely chosen to hire you as a database designer.

The following information describes the situation that the Notown database

must model:

€ Each musician that records at Notown has an SSN, a name, an address, and
a phone number. Poorly paid musicians often share the same address, and
no address has more than one phone.

@ Each instrument that is used in songs recorded at Notown has a name (e.g.,
guitar, synthesizer, flute) and a musical key (e. g., C, B-flat, E-flat).

& Each album that is recorded on the Notown label has 3 title, a copyright date,
a format (e.g., CD or MC), and an album identifier.

@ Each song recorded at Notown has'a title and an author.

@ Each musician may play several instruments, and a given instrument may be
played by several musicians.

& Each album has a number of songs on it, but no song may appear on more
than one album.

% Each song is performed by one or more musncnans and a musician may
perform a number of songs.

% Each album has exactly one musician who acts as its producer. A musician
may produce several albums, of course.

Construct a clean and concise ER diagram

i1jPage



Q3 (20 points)

Using the World database write the foliowmg queries:-
What is the population of the USA?
2. Which countries gained independence after 19897

Find the average population of countries in Europe

Return all the attributes for cities with population over 1 million in the USA
Which countries is the Arabic language spoken.
Find the countries that have a form of goverment related to monarchy
Find the top two most populated cities!
Which is the first country that became independent?

. What are the names of all countries that speak Greek?

=

© KN U W

10 Which countries speaks at least 50% Greek?

FID INT(11)

2 Namie CHAR{35)

¥ CountryCode CHAR(3)
2 District CHAR{20) 5
< Populaton INT(11)

PRIMARY
CountryCode

R

Q4 (10 points)

¥ Name CHAR(52)

< Continent ENUM(,..}
‘*Region CHAR(26)
 SurfaceArea FLOAT(10,2)
7 IndepY ear SMALLINT (6)
#Populaton INT(11)

e LifeExpectaney FLOAT(3,1}

CHAR(3)
# Language CHAR(30)
«# IsOfficial ENUM(T', 'F'}

# GNP FLOAT(10,2)

> GNPOId FLOAT(10,2)
 LocaName CHAR(45)

< GovernmentForm CHAR(45)
"7 HeadOfState CHAR{60)

> Capital INT(11)

Write a c# code only to implement the following:

1- Insert button to insert data into columns id and name.

2- Update button to modify name to specific id.
3- Delete button to remove row to specific id.
Assume the following schema:
Employee (Emp_Id, Emp Name)

CountryCede
L e e

PRIMARY i
1
i

2|Page

& Form1
Employee 1D e
Insert
Employee Name [ ]
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Answer the following questions: (50 Marks)
I. Choose the correct answer and write it in the answer table: (20 Marks)

1. A class always has a default constructor.
a) True b) False
2. What is the size of long variable?
a) 8 bit b) 16 bit c) 32 bit d) 64 bit
3. What is the default value of Boolean variable?
a) True b) False ¢) null d) not defined
4. Which of the following is not a keyword in java? '
a) static b) boolean ¢) void d) private
5. Assume x =4 and y = 5, which of the following is true?
a) Xx<5&&y<5 by 2=5]yx3 c) x>5&&y>S5 d) x>5]|ly>5
6. Assume double[][] x = new double[4][5], what are x.length and x[2].length?
a)4 and 4 b) 5 and 4 c) 4and 5 d)Sand 5
7. Which of the following are correct ways to declare variables?
a) int length, width; b) int length; width c) int length, int width;  ~d) int length : width
8. The extension name of a Java bytecode fileis ...................
a) .java b) .obj c) .class d) .exe
9. Suppose x=10 and y=10 what is x after evaluating the expression (y >= 10) || (x-- > 10).
a) 9 b) 10 ' 011 d) 12
10.Suppose int i = 5, which of the following can’t be used as an index for array double[] t = new double[100]?

a) 1 b) (int)(Math.random() *100)) ¢) i+ 10 d)i+6.5

11.Which one is a template for creating different objects ?
a) array b) class c) interface d) method
12.Which statement transfer execution to different parts of your code based on the value of an expression?
a) if b) switch c) nested-if d) if-else-if
13.Modulus operator (%) can be applied to which of these?
a) integers b) floating point c) bothaand b d) none
14.Which provides runtime environment for java byte code to be executed?

a) JDK b) JVM ' ¢) IRE d) JAVAC
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15.Which of the following assignment statements is incorrect?

a i=j=k=1 by i=1;j=1k=1; g I=l=j=l=k=1 d) I=j==l==1;
16.The statement byte b = 1000 would cause ............... error.
a) compilation b) runtime c) logic d) no

17.Which of the following is a possible output from invoking Math.random()?

a) 3.43 b) 0.5 c) ! d) 1.0

18.Sometimes there may be two or more possible matches for an invocation of a method. This is referred to as
................. invocation.
a) ambiguous b) illegal c) expected d) shell script

19.Which of the following is a valid identifier?

a) 8+9 b) 9X ¢) class d) $343
20. Which of these have highest precedence?

a) () b) ++ c) * d) >>

Answer Table

Question |1 |2 |3 |4 |5 (6 |7 |8 |9 |10 |11 12|13 |14 |15 |16 |17 18 |19 20

Answer

II. Read the following codes carefully then , (20 Marks)
a) If the code is correct, write its outputs. '
b) If the code is incorrect. Underline the error and correct it.
No Code Output
1.| int number = 6;

while (number > 0) {
number -= 3;

System.out.print(number + " ");
}
2. inti=1,j=2,k=3;
if (i>])
(i>k)
System.out.println("A");
System.out.printin("B");

2|z
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. |public class A {

private boolean x;

public static void main(String[] args) {
A a=new A();
System.out.println(a.x);

H
J
4. |public class Test {
public static void main(String[] args) {
int[][] array = {{1, 2, 3,4}, {5,6, 7, 8} };
System.out.println(m1(array)[0]);
System.out.println(m1(array)[1]);
1
S
public static int[] m1(int[][] m) {
int[] result = new int[2];
result[0] = m.length;
result[1] = m[0].length;
return result;
}
}
5 |final int[ ] x = {1, 2, 3, 4};
int[ ]y =x;
X = new int[2];
for (int i = 0; i < y.length; i++)
System.out.print(y[i] +" ");
6. |class access
{
static int X;
void increament()
{
++X ;
}
j
public class MainClass
{
public static void main (String arg[])
§
access obj1l = new access();
access obj2 = new access();
objl.x=0;
objl.increament();
obj2.increament();
System.out.print(obj1.x + obj2.x);
System.out.println();
3
}

3¢




7. class operators

{
public static void main(String args[])
{
int varl = 5;
int var2 = 6;
int var3;
var3 = ++ var2 * varl / var2 + var2;
System.out.print(var3);

}

8. |int sum = 0;

int item = 0;

do {

item-++;

sum += item;

if (sum > 4) break;
h

while (item < 5);

9.1 class array_output
{
public static void main(String args[])
{
int array variable [] = new int[10];
for (inti=0;1<10; ++i)
{
array_variable[i] =i;
System.out.print(array variable[i] + " ");
I++;
}
¥
}

10.|public class Show{

public static void main(String[] args) {
int i;

inti=3%

if (j > 3) System.out.printin(i + 4);

}

}

416



IT1. Write Java programs for the following: (10 Marks)

1) Write a program to print a table of all prime numbers less than 600. Take the first 600 integers and cross
out all those that are multiples of 2, 3, 5, etc. until only primes remain, and then print out the table. The table

must be organised so that there are ten prime numbers on each line.
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Note that o s the mamber of erncula in the recurring {raction,
Writesomethad private static double f(int n) which returns the npproprinte value,
Incorporate the function into g complete progran which will write out the valuess

SOy Do F{10).

=== With My Best Wishes ===

D). Ol N
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Answer the following questions (50 Marks)
Question 1: Complete the following statements from the given table. (20 Marks)

Note: each answer may be used several times.

1 | O(n) 6 | n(n-1)/4 11 | Worst 16 | Average
2 | < 7 | linear 12 | independent 17 | O(lg n)
3 | Distribution 8 | eqrin)]) 13 | O(n) 18 [ >
4 | 0@1) 9 | Recur , 14 | T[h[k]] 19 | right
5 | Time 10 | O(nlgn) 15 | Quadratic 20 | Conquer
- F efficiency means amount bf work done.
b. 10°n+10°isa.......... function.
c. f(n)is...... (g(n)) if there exist positive constants ¢ and ng such that f(n) < ¢ - g(n) for all n > ng
d. ... is to combine the solutions for S1, S2, ..., into a solution for S.
e. In practice, many algorithms perform better than their ............. case
f. Each of the n - 1 calls to Heapify() takes ........ time.
g. Radix sort is sorting by ...........
h. The running time of Random Shuffleis.............
1. In Quicksort, A[i+1.j-1]...... pivot
j- Dictionary operations can be implemented to take ........ time. ;
k. In Selection Sort, the number of comparisons is ........... in all cases.
1. Time to search for an element with key kis ..............
m. Any algorithm that sorts by comparison of keys and removes at most one inversion after each
comparison must do at least .......... comparisons on the average.
n. Hash value should be ........... of any patterns that inight exist in the data.
0. The time complexity of T(n) =2T(n/2) +nis.........
p. BuildMaxHeap() takes ........ time
q. With hash tables, key £ maps or “hashes” to slot ............
r. The worst case of Insertion sortis ............
s. The total time taken by HeapSort()is ...............
t. Load factor a=n/m=.......... keys perslot.
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Question 2: (10 Marks)

I. Consider inserting the keys 10; 22; 31; 4; 15; 28; 17; 88; 59 into a hash table of length m = 11
using open addressing with double hashing and h;(k)=k and hy(k)=1 + (k mod(m-1))

2|6



IL. Consider a hash table of size m = 1000 and a corresponding hash function s(k) =
[m (kA mod 1)| for A = (+/5 = 1)/2. Compute the locations to which the keys
61, 62, 63, 64, and 65 are mapped.

Question 3: (10 Marks)
I. Give a tight asymptotic upper bound (O notation) on the solution to each of the following
recurrences.

a) T(n)=42T(n/2) +Hlogn

b) T (m)=3T (n/3) +n/2



¢) T(n)=8T(n/2) + n?

d) T(n)=2T@m/4 )+ n"!

e) T (n)=16T (n/4)+n

IL Illustrate the operation of Quicksort on the arrayA=12, §, 8, 3, 9, 4, 1, 7, 10, 6].
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Question 4:

I. Write the algorithm of MaxHeapify () and discuss its complexity.,

516

(10 Marks)
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II. Anarray A[1..2n + 1] is wiggly if A[1] < A[2] > A[3] < Ald] > ... < A[2n] > A]on + 1].
Given an unsorted array B[1..2n+1] of real numbers, describe an efficient algorithm that outputs
a permutation A[1..2n + 1] of B such that A is a wiggly array.
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