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5- Stopped
5- Establishments
7- Monkey
8- Undesirable
9- Dreamers

III- Chogse the collqct_engqgt!

Facullry of Science
Subject: E,nglish [anguage 2

First $ernester Exam

tr- choose the besl translation fqlhq_gqflowhrg_4,rabic sentences:

1. .dlLLYlule ilL,""Jl ob pgiiY
A. This problem is absolutely ridiculous.
C" I can't make head or tail of this prr:blem.

2. .tUs,lt.i.,;& f,e el;3All ,uiga,J"" i;r. c,t3 oi
A. Once a poor man was put in the r,vronlg piison.

B. Th.e root of this problem is unknown"

B.A poor man was oilce wrongly imprisoned.

{2.5 point each}

{2 points each}

acronym

acronym

conversl0n

conversion

botha&b

C. Once a poor man made a mistake and was irnprisoned.

3. .l*;nJt Uel,JlQs i-l3rrlt6Jl.*u u6,.r

A. The term globalization has reeerrtly entered our Arabic language.
B. The term civilization has recen tly entered ou r Arabic language.
c. The term factorization has recently entered nur Arabic language.

' 4. .;h.ll# i,sa3;"rt! L" 3a! r-ni,.lilit, s;
A- To have a passion in life makes yrru rich. B" To br: interested in something is a golden rule in life.
C. To have a passion fbr something makes you win g,:ld.

II- State the number of-ltlor3hetne.q*lu-gach of the followinrg words: [2 points each]

a) r:ne
af two
a! one
a! one
a| one

b! two c| three df four
b) three c| four d) five
bf three c| four d) five
bf two c| three d) four
b| two c) threr: df four

1O- The process.b.T which
a! blending

11- The process l:y which
a| blending

12- The process by which
a| clipping

13- The process by which
a| clipping

14- Wanted i:o gt:t to class
a) sentence fi'agln,ent

thc word "NA:|O" is formed is
b| borrowing c| hack fr,rrmation dl
tht.: word "StrEqg" is lbrrried is
b! clipping c| back forrnation dt
the rirord "Tq gqB€Je" is fcrrnlerl is
b| back formation c! compounding dl
the word rrExam, is {ormed is
b| back formation cf corrr.pounding d)
':n time. This is a
b! ri"in-on sentence c| sirr ple sentence dl



IV- Cho.gse the. g.$rrect wprd wh$If srubs the underlined word:{2 points each}

15- The Chiiire,te people worship the,r aneqsl[gfs: , ,

a! follies bl forefathr:rs cl elciers . d) heirs
16' Marsha fo,-rn, I it clifficult to ggpe \flith the loss of her jcib.

al anlic;ipiate , hf deal ,a,ith cf r-hink about d| con{irm
17- Lyndon .Johl :.son succeeded John Kennedy as presidr:nt of the United States. ,

al overn-rled b| foltro,,ved c'1 precede.Cl dt assisted :

18- Wtril.e they were away on vac ation, tht:y all:we,J their.' mail to aceunnulate at the post office.
af b e delivr:red b) get lost c! piie up d) be returned

19'The: boqar{sry between Canada and lJnited Sitates has been unfortified for over one hundredyears, a! bor der bf water c) bridge d! diplomatic relations

!&d lhs.i ollowing passas:elsl agrd ausu'el-th!. questioqg below! (2 points eachl
Diana., f'r'incr:ss of Wales, becrame farrrcus'"he" -l* d..-id.d to marry princebharles. She
becarire l:he most photrcgraplred person in the world. Ever5rwhe." "h* 

went, there were
photogriaphe rs taking picturers of her ancl. people vrere very interested in her clothes, where
she rnrent on hoiiday and who s,he was witra. 

-ffr"y 
wrjre also interested in the problems between

her and her husband. When they clivor;ced, *ir" ,errrainect very popular. in addition to her
image as a 'star', Princess Diana used her influence to attract attention to sorne charitieg.
Sht: was_r(rr:t, sympathetic to a.li peo'ple who were ill and unhappy and. dedicated time to
helping thr:rn ancl drawing public at.tention to ttrgU problems. Sh; used to visit homeless
people-reg.ilarly and diC a Ln'L of worll for the Nati,onal atnS Trust; she visited peopie suffering
frorn AIDS

:eO' ft ir* implied ln the passage f;hat b,efore her marria,ge to Prince Charles, Diana was ........
A! ' ,nridowed by anotl:er Prince of Wr,rles B| an urrhnown figure to the public
C! cne of tlre relat'iv es to his f amily Di follorved by ani.rmy of photographers

21'' It cran be undersllorrd fi:ono t:[re passage ttrat Dian.a and Charles ......"..,"......
A) 13et or,l ursil du.e tr: her syn-.path',r with ctiild.ren
B! harl child::en be{bre nrarriage
C! e,r' jssl up in a marr;age failur,:
Dl ',,isited the hospitais in poor r.'egions

22'' ,t is easSp to infer from the pa,ssage that
A| Prince Ctrarles married aft.er the dlvorce
B) one photographer"caused the deatle of Di.ana
C| the Royal family did not approrre the ma,rriage
Dl Diana used her fame to sht:d light on irnportant h.umanitarian issues

2 3- The word "charities", as use{l, in the passage, means.....
A! good
Cf firm

24- The word "their" refers to
A| Royal family
C) people with AIDS

Bf institution
D! establishnrent

people in dire neecl
None

Good Luleki: Main exaflhirrer
Dr. Marwa fu!. Abdelmotaleb
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Answer tlle followine questions. (Total Marks:50)

Q1. Write in the space the expected output of the following sub code:

(a)

#include(iostream>
using nanespace atd;
void main()
t

for (int j.=1 ; i(=5, i++)
{

if (i:3)
continue,'

else
cout((i(( r \g t <<i*i<<end]. ;

,
l

#incl,ude(iostrea$>
using namespace std;
void maino
t

for (i.nt i=1 ; i(=10, i++)
{

if (10ti -- 0)
cout{(i{{endl;

i
)

#include (ioskream)
using namespace std,:
int maino
{

inta=
do
t

(7 Marks)

tb) The output here

cout ((
a=a+
if {a}

while (a
15) break,'
< 2Al;

The output here

The output here



@

Q2. Write the program using functlon named STOTAL which accepts two real numbers
X and Y, and compute the following formula:ZXz + 2Y2,ln the main function, call this
function STOTAL to compute the desired formula for each couple (2.5,3.U, (5,7.51,

(10,20).

The Brogratl here:

(7 Marks)



Q3. write a pro8ram with: class named Rectangle having two private variables tength and width,
and one member funitibn named Ares to return the area of the rectangle. ln the main function,
create an object from this class, and compute its area.

The prqtgrcm he[e:

{7 Marks)



-

Complete No._3 if needed

Q4. Connplete the missing parts in the following program to cornpute and print the surn
of all elements in a matrix with dimension 4x4 except the elements in the main diagona!"

(7 Marks)
#incLude {.i.ostreanrn}
using nameapace std,.
void main()
t

dauble Arr [a] taj;
for (,...,.....................,... i=0 i L<4; i++)

for (............"...".......,..... j=0 i j<4; j++)
cinlArriil t jl ;

;;; ; . 1* =136, 
L..A; j.++)

t
for (.............................. j=0; j<4;j++)

itr (...........,.......... ...".....,.)

l
cout({ ({endl ,.

l

/ /for reading the elements of Arr

//suitable type of variable sum

srrm=sutn+ ; /*to
get desired elements*/



Q5. Write the program to compute the surn of following series:

fium = I *', + 
-3- 

+...+', ; where o, b and n are integer numbers.a-rb a+2b a-rnb'
(7 Marks)



#include <iost,ream>
using narnespace std;
clase Student
{

int fD, TOtsAL;
public:

void'eet valuas (int.int) ;
chax GraEa() {

ctrar E,'
if (TOTA& { 50) r =
return E; )

);

void Studentt:s€t valuea (int x.
ID = x;
fOTAI" = y; i

rFt ; else f, =, rPr 
,:

ini y) t

void main ()
{

Sludent STi,ST2;
Sfl"seb_valuee (L00.{0) ;
s"X2 . set_values ( 101 , 80) ;
cout {{ ',Grade Studentl:
eout << "Grade Student2:
cout<<endl;

l

It

It
<< ST1.€rade()<<endl;
<< ST2 . Grade ( ) <<end.I ;

Q5. Write in the space the expected output of the following program:

Ihe ppsreno:

{7 Marks)

Write the outpui here as it shows in the cCInsol.

6



Q7, Choose tle qgrrect answ.ers: (8 Marks)

1. The data members and functions of a class in C++ are by default

a) protected b) private c) public d) public & protected

2. When a = 6, 6 = **it raihat will be the value of c?

a) 6

3. What is the length of double data type?

b) 7

b) 15

c) 8

c) 32

cll

d) e

a) 8

4. The modulus operator uses ,............ character

d) 64

d\%t)) *

5. Which of the following correctly declares an array?

a) int array[10]; b) int array; c) array{10}; d) array arrayllO];

6. What is the index number of the last element of an array with 9 elements?

b) I c) 0 d) Frogrammer-defined

7" Whiclr of the following is not one of the sizes of the floating point types?

a) short float b) float c) long double d) double

8. Which of the following is called insertion operator?

a) +

a) I

a) \r

a) << b) >>

9. Which of the following escape sequence represents end of line?

c) <

b) \n c) \n\r

10. Which of the following is a valid class declaration??

d) \c

a) class A { int x; h

c) public class A { }

b) classB{}

d) object A { int x; };

End af Exam, 'with mY best wshes;

Dr- Abdel-Rahiem Ahmed Hashem Mohammed

;*t a pALa tal ptl+ .t
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Dept. of Elect. Eng. Faculty of Sciences
Faculty of Eng. Course: Logic Circuits
University of Assiut 3''d Level Students
ytt Semester - Final Exam. Time: 2 hours
2020/2021- Jan. 2021 Marks: 50

. No. of pages : 2- No.of questions: 4

Answer the Following Questions:

Question no. 1 (10 points)

a) Convert the fbllowing numbers with the indicated base to decimal:

i- ( 314.42)s ii- (2s6.2s)s

b) Convert the decimal number 215.125 to binary by two ways:

i- Convert it directly to binary.

ii- Convert it first to Octal and then from Octal to binarv.

Question no. 2 (15 points)

a) Given the following unsigned numbers:

A:8i 8:61

i- Convcrt A and B to binary

ii- Using the 2's complement method, perform the following subtraction processes:

1. A-B 2- B-A

Convert the results to decimal and check that they are correct.

b) Given the following signed decimal numbers:

A:+56 B:+45 C:-82

i- Cor.rvert A, B and C to binary.

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

iii- Perfonn the following addition processes:

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



Question no.3 ( 10 points)

I. Demonstrate the validity of the following identities by truth tables:"

a) DeMorgan'stheorem: (x *y), : x,y,
b) The distributive law : x. (y + z) = (x.y) + (x.z)

II. Prove the following theorems of Boolean algebra:

a)x*x=x
b) x.x: x
c)x*x!=x

tII' Simplify the following Boolean functions to a minimum number of literals and Draw the logic diagrams
of the circuits that implement the original and simplified functions.

a) xy*x'z*yz
b) x*x'y

Question no. 4 ( 15 Points)

L Find the complement of the following function F by applying DeMorgan's theorem (as many times as
necessary) and by taking the dual.

F = x'yz'*x'y'z

II. Given the Boolean Function F: (b + cd)(c + bd)

a) List the truth table of the Boolean function.
b) Express the fu.ction F in sum of minterms canonical form.
c) Express the function F in product of maxterms canonical form.

III. convert each of the following functions to other canonical form:

a) F(x,y,z) = X(1,3,5)
b) F(,4, B,C,D) = ll(3,5,8,1L)
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AEflyer 4 questigns o_nly:

1-a) Derive the Lagrange interpolation forrnula fnr the given

(n + L) Points (xi,yt),i = 0, !,...n, and put the derived formula

in the general formn

-h) use Lagrange interpolation formula to determine the second

order polynomial frorn the following data

x I J 4

r(x) 0.30 t.32 5.40
And then find f(2.5)

2-a) From Flewton-Cotes formuh ff' f tx)dx * h I{ pr,(s)ds,

derive Simson f nurc to catcutate approximately fii f tOA*,

where P"(s) is the well known forward interpolation f,ormura

-b) use the simson f n*t. to calculate approximatetry the integral

f: *d" ,h = 0. Z correct to 3 decimal points from

3-a) Derive the fixed point method to solve numericatly the nonlinear

equation f(x) = 0



- b) Ifthe equation f(x) - 2x -cosx - 3 : 0 rearranged to be in

the equivalent fonm * =*(cos x+ 3) = g(x) then calculate the

solution for 3 iterations only with the initial value xo = T.

4-) Use the Gauss rnethod to solve the following system of linear

equation AX =B ,where

lz r 4l 
[ 
,ul [,,-l

A=13 2 tl ,B:l ,ol ,x=l ,, I

[t 3 3] Ltol L,,l
5-a) If X = ,x * e where e is the error in approxirnating x to the

exact value X and if /(x) is a differentiable function then

evaluate the functior srror err

-b) Evaluate the function error e7 forf dx) = rlWZx at x x 1"!7

:#l
&tsi$ qsJuJl d*J! # +3r 3,Lst fe+i -1
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Answer the following questions:

Q1. Choose the correct answer and write it in the answer table: (2 marks each)

1. Which of the following option leads to the portability and security of Java?
a. Bytecode is executed by JVM.
b. The applet makes the Java code secure and portable.

c. Use of exception handling.
d. Dynamic binding between objects.

2. Which of the following is not a Java features?
a. Dynamic b. Architecture Neutral c. Use of pointers

3. Which of the following is a valid declaration of a char?
a. char ch : '\utea'; b. char ca :'tea', c. char cr : \u0223;

4. Evaluate the following Java expression, if x:3, y=5, and z:10:
++z+y-y+z+x++

a. 24 b. 23 c.20 d.Z5
5. What is the output of the following?
public class Test {

public static void main ( String [ ] args ) {

iru counL I;
while (count <: 15) i
System.out.prlntln(count % 2::1 ? rI***tr ' "+++t+");
++count;

)

]

)

a. l5 tirncs ***
b. 15 tirnes +++l.'l'
c. B times *** and 7 tirnes +++++
d. Both will print only once

6. Which of the following for loop declaration is not valid?

d. Object-orier.rted

d. char cc : '\itea';

d. none

a. for
b. for
c. for
d. for

int i : 2; i <:20; i:2* i)
inti:20;i>:2;--i)
inti:7;i<:77;i+:7)
inti:99;i>:0:il9)

7. What is the output of the following?
int valuesf I : {1,2,3t4,5,6t1 tB,9,7a};
f or (-lnt 1:0; i< Y; ++ j- )

System. out.pr:int1n (vaf ues Ii] ) ;

a. l0 b. ll
8. Predict the output of the following program.
cfass Test
{

int a : 1;

intb-2;
Test func (Test obj )

{

Test obj3 : new TestO;
obj3 : obj;
obj3.a : obi.a++ + ++obj.b;
obj .b : obj .b;

Ll4

c. l5



return obj 3;
)

public statlc void main(Stringll args)
{

Test objl : new TestO;
Test obj2 : ob)1.func(obj1) ;
System.out.println("obj1.a : " + obj1.a
System.out.println("obj2.a :', * obj2.a

a. objl.a:l objl.b:2
obj2.a=4 obj2.b=3

b. objl.a:4 objl.b:3
objZ.a:4 obi2.b:3

c. compilation error
d. none

9. Predict the output of the following program.
class Test
{

L-II
.l) - T+tt

+"
obj 1

obj 1

obj1.b)
ob12.b)

public stat.ic void main (Strlng t l
{

Doub-le object: new Double(,'2
int a : obj ect. intValue O ;
byte b : oblect.byteValueO ;
float d : obj ect. ffoatVafue ( )

doubfe c : object.doubfeVafue
System.out..print.ln(a + b + c

)

args )

;

o;
+ d );

]

a.8
l0.Predict the output of the
class Test {
public sLatl c void swap (

Integer temp : new
! - )'

I - temp;
i

b. 8.8000000953674432
following program.

Integer i, fnteger j )

Integer(1);

c. 8.8

public static void main(Stringtl args) {

fnteger i : new Integer(10);
Integer j : new Integer (20) ,.

swap (i, )) ;
System.out.println("i = " + i *',, j :,' + ll;

)

a. i:10, j:20 b. i:20, j:10
ll.Predict the output of the following program.
cfass Main {

public static void main(String args[] ) {
System. out .println (fun ( ) ) ;

)

static int fun(int x : O)

{

return x;
)

c. i:10, j:1 0

)

a. 0 b. garbage c. compilation error
l2.which of the following is Nor a keywords or reserved words in Java? *

a. if b. then c. goto
13.what is the suffix used to represent a floating point number in Java?

a.rorR b.forF g.florFl.
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d. 0.0

d. i:20, j:20

d. runtime error

d. case

d. None



l4.Which among the following is not a primitive data type in Java?
a. char b. string c. byte

l5.If an index of an element is N, what is its actual position in the array?
a. N-l b. N c. N+l

l6.The name of an array variable or identilier can start with
a. letter b. Underscore ( _ ) c. Dollar Symbol (li)

lT.What is the output of the below Java program?
int bal1s[], rounds:3;
balls : new int lrounds] ;
for (int i:0; i<balfs. length; 1r-+)

ba11s Ii] : (i+7) *2;
for (int j:0; j<ba11s.1enqth; i++)

System.out.print (bafls [;] + ",");
a.0,2,4, b. 1,2,3, e.2,4,6,

lS.Choose the correct way of initializing a multidimensional array below.
a. int[]tl code: i{1,2},.3,4,5}};
b. intt2l ll code - {{t,2}, 3,4,5}l;
c. int[][] code={1,2,

i. 3,4,5\ ;

d. All
l9.A Class in Java is like a ...... for objects.

a. Prototype b. Instruction Sheet c. Blueprint
20.A Java class can contain

a. Variables
b. Methods, Constructors
c. Inner Classes (A class inside another class)
d. All the above

Q2: Answer (T) for True sentences or (F) for False sentences: (l mark each)

d. sliorl

d. N+2

d. Ail

d. Compiler error

d. Alt

Answer Table
Question I 2 3 4 5 6 7 I 9 10 1l 12 l3 14 15 16 t7 18 19 20
Answer

1. Void is tl,e default return fype of a method in Java language.

2. long double is a Data Type in Java.

3. Unicode is the character encoding standard used in Java language.

4. You can rewrite the below Java code
int p:10;
p: p%3;
AS:

P:o/"3;
5. Int is the data type of output of any Comparison Operation in Java.

6. A switch statement in Java accepts enum and String as input data.

1. while loop executes the statements at least ollce even the condition is not satisfied.

8. Any loop can be nested inside any loop in Java.

9. An array index starts with any integer.

10. A Java rnethod can have the same name as the class name.

3lr



o3 (ORAL):

Choose the correct answer and write it in the answer table: (1 mark each)

l. Java method signature is a combination of
a. Bytecode is executed by JVM.
b. The applet makes the Java code secure and portable.
c. Use of exception handling.
d. Dynamic binding between objects.

2. The keyword used to create a new object in Java is
a. class b. java c. new d. create

3. Which arc the special symbols used to initialize an array at the time of the tleclaration itself?ao b tl c.{} d. <>
4. What is the output of the below Java program?
i nt ages 13) : {25, 2J , 30 } ;
System. out.println (ages [ 1] ) ;

a.25 l't.21 c. 30

c. Semicolon

5. Every statement in Java language should end with a?
a. Dot or Period b. Comma

6. AII methods and variables in Java language are kept inside a?
a. Filc b. Class or Interface c. static method

7. Which data type among the following is an implementation of Objects or OOps?
a. byte b. int c. char

8. What is the output of the below Java code snippet?
rnt a :2 - - 1;
System. out.println (a) ;

a. -5 b. l0

d. syntax error

d. Colon

d. main

d. none

9. What is the output of a Logical OR (l) operation
a. false b. true

l0.Choose a Single Line Comment in Java Language below?
a. //Sorne comments
b. Some comments//
c. /*Some colnments*/
d. */Some comments/*

c.9 d. syntax error
if one of the inputs/operands is false?

c. true or false d. norre

::: With My Best Wishes:::

9" 9-a-/6*z

Question I 2 3 4 5 6 7 8 9 10

Answer
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Question l: Put True ar Fulse for each of the following items (20 marks)
t. 'lo actd a new tab in tab bar, use the File \ Option \ Customize Ribbott"
2. T'he range A1:A4 in excel sheet is a column range.

3. -l'he function COUNTA(value1,[value2,],...) counts non-blank cells.

4. To sum range of cells under a certain condition, use built-in function SUMIF.
5. To enter a fonnula into a cell, begin by typing the sign =
G. An ordinal attribute is an attribute witir possible values that have a rneaningful

order or ranking among them.
7. We can compute the basic central tendcncy measures except the rnean value

flor the ordinal attribute.
8. T'o move to the last row in some sheet, press ctrl + I'

, g" To find the roots af an ecluation, use the Gosl Seek fi:om Data tab.

10" To define a new function in Excel choose Developer tab / Visual Basic.

11. The Goal Seek find all roots ol'polynomial of,degree 3 forthe satne initial
value.

12. SPSS program has only tw6 windows dala vicw and output view.
13. Data view in SPSS is used to display infbrmation of data variables.

14. In SPSS, plant height: 6.5,8.7 are exarnples of ordinal measurement.

15. The,So/r,er in Excel is used tc solve iroundary value problem.

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

variable.
11. SPSS stands fbr statistical package fcrr scientific science.

18. In SPSS, we can ta.rget oniy the descriptive statistic, not predictive statistic"

lg. l'o display frequenJy tahles of variables in data set, ohoose Analyze\Descriptive
Statistics\Desc riptives.

20. The MMULT fr-rnction is r.rsed 1o returns the inverse of,a certain matrix.

Question 2: Choose the correct answer (20 manks):

1. Which of the following attributes we compute mode r:nly for it?
a) Ordinal atlribute
c) Nominal aftribute

b) Interval attribute
d) I{atio attribute

i ,r' i- r i l"lliY;ff:'i,J. i .llHffiffi,;#'iJ;* il:_".."I1,::: i {'* i

!,ft,^[_[i i Facultyof,Science i--;;;i",.;i;;;;;--rlrme:zHours i 4 !: .rr.s-rlr ; ; -. ,'ll-:-,:_-|-:: i Statistical Packages
1 i,ffiU ! tr,{athematics Dept. ! aourr" code: MC30o ! 

Marks: 50 i .tle+:.' t

L.'..,...-.....J..'-',-.'....-.l-''.."-".-..-'..'..L.'-.

2. Which of the following oomponent elisplays the contents of active cell?

a. Name box b. Menu bar

c. F'ormula bar d. Status bar

Page 1 of 5



3. The COUNT function is used to --------
a. Count the nurnber of cells that

contain numbers
c. Count the number of cells that

are not empty

5. F'or rvhat is the variable view edit,or used?
a. Entering data
c. Viewing output liom data

analysis

b. Add all nurnbers in a
cells.

d. None of above

b. Writing syntax
d. Defining characteristics of

variables

4. In SPSS, to compute a new variable choose
a. Analyze -:, new variable
b. Data -> compute variable
c. Transform -) new variable
d. Transform -) compute variable

5. in SITSS, descriptive statistics are calculated using the ----
a.. F'iie menu b. Analyze menu
c. Data menu d. Graph menu

7. in SPSS the ----- is used to compare two related means.
a. one-Sample t-test
b. paired sarnples /-test
c. correlation
d" none ofabove

8" Xn SPSS, frequency is caloulated using the ----
a" Irile menu b. Analyze menu
c. Data menu d. Graph menlt

9. According to Independent-sample'f test, there is significant difference
between two samples means if Sig. value ...

a, Greater than 0.05 b. Less than 0.5
c. Greater than 0.5 d. Less than 0.05

tr 0. ln this tab, ro\\rs represent cases
these casss.
a. Data editor
c. Data view

and columns represent characteristics of

b. Output viewer
d. Variable vierv

Page 2 of 5



l1' If you need to handle the missing values for a certain variable, you should choose

u.'Co*p,rte Variable
c. Automatic Itecord

12. According to tesrs normality in SPSS, the data fbllows the norrnal
distribution if the Sig. vulue ,..

a. Less than 0.5
c. Greater than 0.5

' b. Record into Different Variables
d. Recorcl into Same Variables

b. less than 0.05
d. Greater than 0.05

Ration attribute
Ordinal attribute

13. Which of the following best describes the variable'Size of Pizza'which
can be small, medium and large?

a. Nominal attribute
c. Interval-scale attribute

b. less than 0.5
d, less than 0.05

b.
d.

14. According to Paired-samples'I test, there is significant differences between
two paired sample if ,S'ig" vulue ...

a" Greater than 0.05
c. Greater than 0.5

b. Output viewer

15. In this tab, rows rcpresent variabies and columns represent characteristics of
these variables
a. Data editor

17,

rec.ord new Macro
b. Insert tab

, d. Design tab

Page 3 of 5

c. I)ata view d. Variable view -

16. We accept the ALTERNIAT'IVE hypothesis in independent-sample T test
when Sig. vulue ...

a. greater than 0.05
b. less than 0"5
c. greater than 0.5
d. less than 0"05

We reject the NLJLL hypothesis in One-sample 'f test when Sig. value .,.
a. greater than 0.05
b. less than 0.5
c. greater than 0.5
d. less than 0.05

18. Which TAB that recluire to
a. l)ata tab
c. Developer tab



Question 3; The
test, complete th

I

I

ivnnoooor

following tabics rcproscnt output of one of hypothesis statistical
e rnissing parts in the table below (10 rnarks):

Descriptives

95% Conficience lnterval for

Mean

Deviation Std. Error Lower Eound r Bound Mininrum Maxrm,trn

End of' Exam, witlt my best wrshes.'

Dr- Abdel-trtahiem Ahmed Hashem Mohsmmed

t .,a $LA ,t*i S;:!* ,,t

I

I

100

240

Total

5 51,6000

s 36 9000

5 38.0000

15 42.1333

31 58797

22 62479.

9.87421

14.12657

10.1 1632

4.41588

5.81612

12 37.p4

8.7126

25,7396

29.6590

e0 8?:i6

64.8874 
.

50.2604

54.6077

15,.qp 98 00

14 qO 74.00

24,00 48.C0

14.00 gB 00

Between Groups 675.733 2 337.867 . 631 Stg

Wlthin Groups 6428.000 12 53S 667

Total 71C3.733 14

e_Unplete:

What is the complete name rrf
tt U:fq&:ltggllypgllg',' te *t ?

Horv many sets/groups need to
igyestigatql*-__
rigyrynqrf ggigfg1 9,4qh s etli
Is there is a significant
difference between the means
of these sets?

What is the P-vaiue (Sig.
value) of this test?

Page 4 of 5
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4- (a) For a single-ph ase PVT system consisting of cne mole of a put'e rnatenai, stinv,, t*tar.
/ .. _-\.,-ldl/l rf(1)t_l ___:_.-r'" ta7r, ar
/- \.lrDtn

...- I U f I t.*(11) l- | --:!-''[aTr, Yqr

....-(arr\ rv(111',)l--- l---:--" t'up ), v
, ,! is the enfuopy

ft) For a canstantspecific beat C, for aYander \Miis gas wfiose equation of state isr - \givenby: 
I r*4lV -b): Rr, a, b,arecous'Lants,

show flat the equationfor a* adiabaticleversible process is givea by:

(5 poinls)

(5 poirits)/-- \ - rh

lv -blT'r'n - eonstant

5 (a)-Derive the microcaironical distribution in phase space in the usual form:
p(!) _6{E _ H,t/tt(E,a)

ib) Use the Maxweil-Boitznar:a distribution of speeds:

D{t) (v) : 4 o N( ,1, )'' ' ,r r- oru2 I zkT' \zo kr )
to evaluate Vn , where v is the speed of a single molecule (AI:1) of an ideal gas. (5 points)

(5 points)

6- (a) Derive the canonical distribution irr phase space:

/n\ -BH(R,a)tr (Rn\p\4) - e

Shence, obtain the foliowi:rg corespondence:

p av
€b) If Z,{F,V) ifor a hrpothert.lffi"- is given by

I a* \

zr(F,v) _{v _b)n,l + l rr,,,'
\nx/J ,l

(5 points )

lvhere a, b axe constanli, _A/is the number of molecules in 1Le system each of +aas s ru artd v is
the vohu:re, deten:rine the equation of state for such a system and identr$, t, 

,rro*u

tuit/r. lsest v,ishes
M. Boghdarii

F t 1:r. illt

ifi,39-lhnadi



Select which of the following statements are false and which are true? (50 Marks)

I -Application programs provide basic computing resources.

2-Basic computing resources are CPU, memory, VO devices.

3'Operating system controls and coordinates use of hardware among various

applications and users.

4-Hardware defines the ways in which the system resources are used to solve the

computing problems of the users.

S-Application programs such as word processors, compilers, web browsers.
6-Users care about resource utilization.
7-Mainframe must keep all users happy.
8-Operating system is a resource allocator and control program.
9-Users of workstations have dedicated resources but frequently use shared resouroes

from servers.
l0-Mobile devices like smartphones and tables are not resource poor.
1l-Mobile user interfaces such as touch screens, voice recognition.
l2-Some computers have little or no user interface.
13-The kernel is the one program running at all times on the computer.
14-A system pro$am is part of the kernel.
15-An application program, all programs associated with the operating system.

16-Middleware is a set of software frameworks that provide addition services to
application developers such as databases, multimedia, graphics.
l7-One or more CPUs, device controllers connect through common bus providing
access to shared memory.
18-One of the computer-system operations is concurrent execution of CPUs and

devices competing for memory cycles.
I9-VO devices and the CPU can't execute concurrently
20-Each device controller is in charge of a particular device type.
Zl-Each device controller hasn't a local buffer.
Z2-Each device controller type has an operating system device driver to manage it.
23-CPU moves data from/to main memory tolfrom local buffers.
24-Device controller informs CPU that it has finished its operation by causing an

interrupt.
25-An operating system is program that acts as an intermediary between a user of a

computer and the computer hardware.

Best wishes

Assiut University
Faculty of Science
Mathematics Department

Operating System
Third Level (MC351)
Tiine: 2 hours
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Assiut Uriversity

faculty of Science

li/lathematics Dept"

Third Level Exam

Optional Course@
Tenssr Analysis'

-? trM
2g2fift82l

Tim*13 Ho*rs

{Degree 56}

(a) If 'x' is the coordinate of a point in r-dimensionar space , and 6(x, ,x, ,.,,,r,)

1 

a scnlar *nrl:n, show thatdx, , #are rensors, 
ffaris invariant,

(b)show rhat th[re is no Iistinction be*een .ou*,*, and conrravariant

ffii:fl#n 
we resrrict surserves-in *rtungurar carresian transformation of

Queltion,No, 2'

(a) If I, is the component of a covarianr vecror, show that f,+ _ +'.) are
conrponent of a skew slmmetric tensor of rank two. 

( a" 6*' )

(b) Ifthe tensOrs au and g ii aresymmetric, ut andy/ are the components ofcontravariatrt vestors satisfying the equations,
(0,**rr)u' 

= o, G, *k,gu)r,* o'''-"o'
where i,j =1,2,,,,,n, k * k,

Provethat aruivi= 0 and grluivi = g

(a) Prove that the metric tensor94 is a covariant symmetry tensor of rank twoand g rdxt dx, isjsinvariant,

[l] itfifl:.|'jffilljrcomponent or fi rst and second tundamentar tensors in

.{

!

P,T.O. !

- -:.
j1



0lreFtion Nq. 4

(a) Deflne chrisroffbi's s,'mbor sfii,t.Jand J 
i ] and carcurate

r li*l
[i* .iJ* f ir ,,],{'}.i,1

lii 1 Lii.l

(b) For the nretric ds? * dr2 + r2d02 + ,2 sin 2 0 dO2 , frndthe values of
[zz.t],[r:3].{,}.rrol,} 

' 2-"*v'v'sruvr

Itz) Lr:J

Qu.eqtiqn ]yo*J

(a) Find Gradient, Divergenee, and curr, v ,Q intensor forms where / is ascalar function,

(b) For e L'r. referred to an orthogonar system of parametri' curves, show thatthe component of a Ricci tensor riirfy
fr,, 

10,fi,, 8zz = RzrE, = Rrrzr,Rg*grz =2Rrrr,,2Ru = Rg,i .

S,irqstipl l{p, {
(a) Pro'e that the differentiar equations of a geodesic curve y1 v,, are
,l2t'"t . I ur) ;1*.i ,1rk---;-'i l'--- -0',lst I.i* ) ,t., ds

(Lr) Prove that the necessary and sufficient condition that the hypersu.a../ * con,ct. fornr a sS,stem of parallel is rhat (v p|;-;';"'

o:::::'o

Prof. Mohamed Abd El-latif Soliman,

")
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,,rLlttJS
dr!.:!Jll e,!

J3)l *-i-;Jl $-ill ;ki"l
eJtilt ',c;Jt.VJ

r:!4-l-,ll3i ;.r;i"Jl
d; lol ;;r_.!l
*LcL*Y i,;njl

y.y\ gy-;L

Ag$wer the followins questions (50 Marks)
1: reet answ-er A. B. C or D: (One malk each

means amount of work done.1 effi
A) Space B) Time C) Memory D)Heap

2. Accessing any cell in mernory takes ....
A) average B) complexity C) long D) unit

i f/n\ is (p/n\) if there exist nositive constants c and no such that f(n) ( c ' l(n) for all n > no

A) o(e(n)) I el Q(e(n)) C) @(e(n)) D) o(e(n))

4. Quicksort sorts is... . . . . . . . in the average case.

A) O(lg r) B\ O(n los n) C\ O(n lsn) D) O(r le n)

5. Channins store all elements that hash to the same slot in a . . - . . .

A) queue B) key C) heap D) linked list

6. The expected total time of Bucket Sort is

^ffi--W ib@___) D) o(n)

frsert the t<uyu 1Zl; Oq; i8; 72; 11;501 into a hash table with collisions resolved by open addressing. Let the

table have 13 slots and let the hash function be ht(k): kmod 1i and hz(k): l+(krnod 11)'Then answer

ouestions from 7 to l0:
7. kev 79 is inserted into emptv slot
A)l B)4 c)s D)7

8. kev 98 is inserted into empty slot .

A)l B)s c)7 D)e
9. key 14 is inserted into empff slot .

A)1 B)s c)e D) no answer

10. kev 72 is inserted into empty slot .

A)4 B)s c)5 D)7

1 1. The worst case of Merge sort is

A) A(n ls n) B\ ols n) C\ O(nz) D\ O(n)

12. The number of comparisons in insertion sort algorithm If A is sorled .

A) O(n lg n) B) o(tg n) c\ o(n'z) __p) o(n)

13. Any decision tree that sorts r elements lias height

A) Q(e(n)) B) O(n log n) C)2le(m+1) D) O(r le,?)

14, The running time of random shuffle is .

A) o(n) B) O(n'z) C) o(ls n) D) O(nr)

15. All comparison sorts are ,

A) o(n) B) O(n') C) o(ts n) D) O(n3)

tr6. BuildHeap0 takes . time.

A\ O(n2) B't O(nr) C) o(n) D) 0(nls n)

@-comparisotrofkeysandremovesatmostoneinversionaftereachcomparison
must do at least . comparisons in the average.

A) n(n-l) I cl n(n-1)/4 L _ pl rtr-zltf 
.

113



7

18. The worst case of Insertion sort is

A) o0r
29. The statenrent'f(n) it 

- 
- ofl(n) is no more than the growth rate

cf s{n

30.If nlog then

32.1f ffu\ ** olltntosoa+1 for some constant s.>' qrft:€n
D nlacbaly n

iength of the list that

ft hashes to is <

35. Sortin Exchange like Sort.

A) shell B) bubble

A) olryb9fl
31 Ur,rg A is gg1 in the table T, the expected

A) O(n ls n)

1"9. The total time taken by

ffi counting sorttakes ..'..".*-.. time'

21. The Load factor (r: ,.,.. '.. = a

22.f(n) is "......:.....". if f(n) is asym reater than or equal to g(n

A) o(g(n)) D) ro(e(n))

lexity of T (n):3T (r/3) + n/2 isir:ir...

%JIh. **pt".,ty of T(n) = 2T@/4)j nol'!-::::::.

ii. rn* comnlexitv of 1(n) : 'dzt(*z
. 

--L 
- , .--

26. All shell sorts rvill terminate by
D) no answer

27.The worst-case execution time of
B) insertionA) quick

D) O(nlg n)
A) O(n')

28. f(n) : (n + 1

31 , Sorting by distribution like . ' ' '.. '., ',' ' ." . J9$-1

a II a 3 4 5 6 7 I 9 l0 11 12 13 t4 15 16 L7 t8 t9 2A

Answer

a 21 22 73 24 25 LO tat 28 29 30 31 32 33 34 35

Answer

213



Ql: tnE=rver 
(T) for Tfuese4j[qnc entenceq: (0.5 mark each)

1. f(n) is O(g(n)) if f(n) is asymptotically strictly less rhan g(n)

23. Theoretical analysis evaluates the speed
Irardware/software envircnment

of an algorithm independent of the

25. tn Min Heap, largest elernent is stored at the root.

2. If t(n): @(nrocro), then (n) = g717tou6algn).

3. Array-based may be stored in nonconsecutive locations in a linked manner,

4. In insertion sort, the number of key comparisons for A[] is j-k+1, if A[i] belongs to
location k, 1 < k < j and is j-l if it belongs to iocation n.

5. Like insertion sort, but unlike merge sort, heap sorts in place.

6. Shell sort is independent on increment sequence.

7. 3n + 5 is O(3n)

8. In Quicksort, we can select the last element A[r] in the subarray ALp..r) as the pivot

Running time of quicksort depends on whether the partitioning is balanced or not.

Hash tables are effectivJ*"y "f@
Dictionary operations can be impiemented to take O(l) time.

Design hash functions such that collisions are maximized.

13. In open addressing, store all elements that hash to the same slot in a linkecl list.

[4. There are many schools of thought on what the increment should be in the sheii sort

15. In practice, many algorithms perform better than their worst case.

16. In Chaining, all elernents stored in hash table itself.

17. In Quicksort, A[i+l.j - 1] * All entries in this region are> pivot.

18. T (n) :4T (nl2)+- cn is T (n): 6 (n

Quicksort is very efficient on small lists.

T (n) =  T (nl?)+ nl log n is T (n) = CI (n/2)

21. T (n) = 3T (n/2)+ n2 is T (n) = g (nz)

22- To oompare two algorithms, it is not nece ssary to use the same hardware .

24. 3n3.i- 20n2 + 5 is O(

An algorithm is a computational procedure for solving a computational problem.

heap-sizefA] is number of elements in array A.

Analysis ean be done using recurence equations

The treap has other applications beside sorting.

26" 3lag n + 5 is O(log n)

== Best lVishes::
fr.fr"*"ff*frt
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:n{p
Answer_the followinE_g-ueslionQi, (S0 Nlarks)
Part I; TrueiFa[sdT/F] question
Put true or false and fit! in the bubble sheet

1) I = {a{bb).} is string of a followed by the set of all strings consisting of some number
of concatenations of, b, with itself.

2) The language te,a,b,aG,bb,... ".,,e.n,bn,......] is regular.
3) The language [u:l ,o contains a single 1] is described by the expression 0*l- 0..
4) ((0 + 1). (0 + 1)). - {xe {0,1}.lx is all binary number with odd lengrh}.
5) LetX = {4, b,....2} andg * {Hello,world}, B = {rnput,output}, then (,4. fi B) u (R. n

.4) can be represented as {Hello,World,lnpu! Output, e}.
6) If a language is described by a regular expression, then it is regular.
7) The gramrnar can be defined as: 6 = {V ,X, p, S)" trn the given definition, .! represents

Starting State.

B) The.set of all strings containing ab. (a + b). ab (a + b) .

9) The set {01L,0, 1,L10} is represented by 1 + j,L0 + 0 + 0 j.1.

t0) The language {crll,'r euds with 1"1 } is described by the expression X*11 X*.
11) Concatc.nating L and elernents of {1}-represent { 

j.1, 1j, L, . . . }.
12) L{G) = {o, ab, qbb, abbb} is produced by the grammar S -- aiablabblabbb.
13) The set &. {A, ah} is represented by (A + ab)b.
la) In NFA, the machine can exist in multiple states at the same time.
15) The language {a, ab} is negular
1"6) Concatenating 0, any string over {0, L} and L, canbe represented by 0(0 + 1)+ 1.
17) The language {A,a,b,ab,abb,abbb ,&bn,....}} is represented by {A + b + ab").
18) Every regular expression has a unique minimurn-state DFA.
19) 'Ihe language irl * is a string of even length) is described by the expression XE.
20) 0x. u x- l" - {all string that either begin with a 0 or end with a 1}.
2l) (a + b) + (a + b) : aa. * bb.
22) Regular expressions that do not contain the star operator can represent only finite

languages.

23) If R1 and R2 are regular expressions, then (RL u ,RZ) or R1 + Rz, Rl.Rz,
Rt., (R1 n RZ) and (fi1) are also regular expressions.

1lJ



--

Z\ L(a * cb-) is {a, c,bc,bzc,b3c, r.r ..r, bnc,....}.
25) For every pair of regular expressions R and S, the languiges denoted by R(SR).a

(RS)-R are the same.

Part trLMUltiple Choice Question
Ci.rclg ene o,[the_]gl[e_rs. as_yg$r answer and fill iujhe bubble sheet
25) Which of the following does not represents the given ianguage? Language: {0,0L}

d) f01. f01
27) AA* can be expressed in which of the forrns

a) 0+ b) 0. c) 0+U 0- d)0
28) An NFA's transition function returns
a) A state b) A Boolean value c) A set of states d) An edge

29) The language {A,0,1",01,011,0111 , ..d ....01', ...} is described by the expression

a) A+1+01. b) 1+ 01". c) A{-0+L0. d)A+1"+01-

30) Tkre language {orlco ends with 00 } is described by the expression
a) X-00 X- b)x00 c) X-00 d) x+00

31) The regular expression of *O
a)A b)@ c)0 d) 0.

32) The regular expression of {L, Lt,ll'J.,,.. . , 0, L0,l-10,L LL0, . . .} is

33) The language {o[to starts with 00 ] is described by the expression
a) (1 + 0).1. b) (1 + 0)- c)1-. (1 * 0) d) 0.(01).

a) X-00 X- b) 00x-
34) (10)-, denotes ".......

c) {(01)nln } 0 (10)" n)0

re
36) The ianguage {w z w contains exactly two 0s} is described by the expression

1*01*0 1*

i@rrib.dbytt e*"p.essi*
a) E.00 X. x*0x"0 x*

d) 101 x

40) The regular expression (0 u e)(1 u e) describes the language

l3

35) The language {rrli *, has at least one 1} is described by the expression

38) The language {w : the length of w is even } is described by the expression

39) The language {1011,0} is described by the expression

c) 1"011. + 0a) 1011 + C b) 10110



c) {0,1,10i d) {01,o,1, s}
4 1 ) Th e re gular exp res si o n s f,*{ -)---1- -(- )*-:--rr, -;-- l:--

b)b+a c) ab a). + b 
__-*l

42) The regular expression of {0,00,000, ...,L,01",001,,0001,. .,} is
b) 0..(o + 1) c) (0 + 1). g) q'(!I_.-__*J

a) {bn* !n > 0} b) {baruln > a} d) {bani _i
43) The set of strings consisting of b followed by zero or rnore cr

44) {ba)., denotes ....."..

Larbgill i!t-- a) {{ab)n lri > 0
45) The virhole language of strings over the aiphabet {a, b}

46) The regular expression for set nrtaticn {a, aa, aaa, ....., b, ab, aab, aaab, .... }
c) (ab)-(a * a + b) (ab). i d) X*aab (a+ b)

b) Dot c) Kleene d) Intersection
48) RR- can be expressed in which af the forrn

47) Concatenatisn openation refers to whicir cif the following set operations;

t,) R'- -
b) P,.=- c) g+ u R-

49) The regular expression (0 u e)L* describes

b) 0L- u l"- c) 01- u 0-

50) Which of the follovring is sarne as the given DFA?

arb

a)(a+

&&r?$ta&ds

Da WfulW@regal*rd&
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ff r* '* THE E1AM ts tN THREE PAGES: 50 Questions

aitffi:: true for the correct sentence and false for the wrong sentence (30 Marks)

1. To make good software, we must write a clear code'

2. lt is recommended to convert the well-defined algorithms into clear code to reduce the running time'

3. Moving data between the memory is one of the main reasons to reduce the speed of the program'

4, we must try some parameter values to increase the speed of the program'

5.programmanagementistheprocessofmanagingagroupofongoing,interdependent,relatedprojectsina
coordinated way to achieve strategic objectives'

6. ln the planning stage, we set the project specifications and task'

7. The software company should define the project scope by its team'

B. Work packages are short duration tasks that have a definite start and stop point, consume resources' and represent

cost. Each work package is a control point'

g. lt is recommended to assign each work package to single responsible person'

10. The project scope should be kept as a confidential document with the project management'

11, Poor communication with stakeholder is a major contributor to project failure'

l.2.Usecasediagramsshowstheactivitiesinvolvedinaprocessorindata'
13. Critical path means the longest path duration through the network; if it is delayed, the project is delayed the same

amount of time.

14. We can draw Gantt chart directly from WBS'

15. We use Backward Pass to determine the late start'

16. lt is recommended to use software for project management'

Assume we have the next project plan

ID Description Predecessor Time (weeks)

Survey site None 1

B Excavate site A 4

C lnstall power lines B 3

D lnstalldrainage B 5

E Pour foundation C,D 3

17.

18.

19.

20.

21..

72.

23.

24.

25.

ft"'lu *t otu time of this project is 12 weeks'

The critical path in this project networl< is A -> B -> D

26.

27.

28.
79.
30.

The late start for D is 6

The early start of Ais 1'11'1202L

The type of this project network is called activity-on-arrow'

The UML has five diagram types and so supports the creation of many different types of system model'

state diagrams, which show how the system reacts to internal and external events'

The functional requirements for a system describe what the system should do'

Non-functional requirements, as the name suggests, are requirements that are not directly concerned with the

specific services delivered by the system to its users'

Product requirements are example of functional requirements'

The requirements of engineering process have two main parts: requirement specifications and requirement

va lidations.
we can continue in the making software when there is no a system be integrated with other systems that are used

We can directly convert UML diagrams into codes'

we should decide on the system boundaries, when we design software'

Please Read the Next Page
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Q2- Replace the characters from A to F by choosing the correct name (5 marks)
BetorsYou Start T t"f-r";rGrfro7*nl

m, l

L___J
Code Distribution

AIM Technlclan

ul 
i

31- A is
a) share b) ldentify a Need c) plan Design d) ldentify Development Goal e) choose Development Tools f) Define the Project Scope'

32- B is 
oo.l rl Drrn .rocion;l t4enrifir uevelooment Goal Tools f) Define the Project Scope.

a) Share b) ldentify a Need c) Plan Design d) ldentify Development Goal e) choose Development

33- C is

a) Share b) ldentify a Need c) plan Design d) ldentify Development Goal e) choose DevelopmentTools f) Define the Project scope'

34- D is

a) share b) ldentifyaNeedc) planDesignd) ldentifyDevelopmentGoal e) chooseDevelopmentToolsf) DefinetheProjectscope'

35- E is

a) Share b) ldentify a Need c) plan Design d) ldentify Development Goal e) Choose Development Tools f) Define the Project scope'

36- F is

a) Share b) ldentify a Need c) plan Design d) ldentify Development Goal e) Choose Development Tools f) Define the Project Scope'

Q3- Assume we have the next diagram (5 marks)

37- The name of this figure is called .........

a) state diagrams. b) event-based modeling. c) use cases diagram.

38- The customer is a(n) ....."'.

a) client. b) actor. c) employee in the bank.

39- The ATM Technician is a(n) ...".".
a) employee in other company. b) actor. c) employee in the bank'

40- Can the ATM Technician add money to ATM machine?

a) Maybe. b)Yes. c) No.

41- The name of this system is .'.'.....

a) Bank ATM. b) Bank. c) MoneY.

ax

-ft

'*{,*'
Ba nk

-- __/iili*-\_
\ Cash -./ 

\r

Please Read the Next Page



Q4 Classify the type of the next statements (3 marks)

42 The type of the this sentence "A user shqll be oble to seorch the oppointments lists for oll clinics" is ....

a) Normal sentence. b) non-functional requirement. c) functional requirement.
43 The type of the this sentence "the system must be executed with smoll omount of memory'' is ....

a) Normal sentence. b) non-functional requirement. c) functional requirement.
44 The type of the this sen.tence "The system to be approved for use by o regulatol'is ....

a) Normal sentence. b) non-functionalrequirement, c) functional requirement.

Q5- Assume you the next figure (6 marks)

Fr-tll

POt ter

l
Number

Door
0pen

t.-
I

-t til;

I

I
(@)

45- The name of this figure is called .,.......

a) state diagrams. b) event-based modeling. c) use cases diagram.
46- What will be happen when the door is opened after operation.

a) go to the display waiting. b) go to the set time, c) go to the operation.
47- What will be happen when start is become active after the disable.

a) close door b) nothing. c) set timer.
48- What will be happen when there is no power.

a) nothing. b)full power. c) half power.
49- What will be happen when cancel becomes active after operation.

a) nothing. b) disabled. c) waiting.
50- What will be happen when cancel becomes active after set time.

a) nothing c) waiting.

End of Questions

b)disabled,

Best Wishes, lbrahim Elsemman
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Answer./ozr questions onlv from the following questions:

1-a) Derive the necessary and the sufficient conditions for the gwen

problem tWinf(g) ,xtRn, where f(l) itacontinuousand

differentiable function for all needed order

-b) Find the extreme points of the function

f(i-xl+x|+zx!+4xl+6
2-a)Itatl partial derivatives of the function /(x) ,xeRn exist

through order r > | and are continuous at .r* ,then define therth
differential of / at x* and then find the second order Taylor's series

approximation of the function

f @.) = xlxz * x1exz at f* = (1, O,_Z)

3-a) Use the general LaGrange multiplier method to derive the necessary

and the sufficient conditions for x* to be a local minimum of the

problem uin f (s;) ,ge.Rn

S.t Ci(l) = 0,i = L,2,...m

b) Use the LaGrange multiplier method to solve

Min fQ)=x?+xl-3x62

.s.t r(t)- xl+xl-s



3-a) Use the general LaGrange multiplier method to derive the necessary

and the sufficient conditions for x* to be a loca[ minimum of the

problem rwin f (s) , xeRn

s.t Ci(f) - o,i = L,2,...m

b) Use the LaGrange multiplier method to solve

Min f@)=x?+xl-3x62

s.t t(l)= xl+xl-s,
4-a)Derive the necessary and the sufficient conditions for the given

problem Min f (x) ,xtRn , where f(r) is a continuous and

differentiable function for all needed order

-b) Find the extreme points of the function

f (x) - 3xa - 2ox3 * 36x2 + 15

5-a) Prove that the gradient vector g ofa function f (t) at x*

(L,*" € R") is orthogonal to the tangent plane for the surface

f1s.) = constant

dJA..ill {j-i
. 4$!l 4$sYt ip ++l

,ej,all3 LfEdl &L,l+jll.Ltii $;,! 4J.JL"ll.Lg+ill cA l- -\

/(x) alS Hessian Matrix cjl ti*.p:r gradient dl .n^Jrj Ji l-o -Y

Taha Elgindy
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Time: 2 Hours
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remarks

Arrcupr Rll eueslotts.

Quesroru l(15 eorrurs)
(a) fz p*l State Moore's 1aw.

(b\f6 p*l The results of tl-re SPEC CPU2006 bzip2 benchmark running on an AVID. Barcelona
has an instruction count of 2.389E1), an execution time of 750s. Use this inforrnatior-r to
answer the foliowing questions:

(i) What is the CPI of AMD Barcelona if the clock cycle time is 0.333 ns?
(ii) Find the increase in CPU time if the number of instructions of the benchrnark rs

increased by 70% and the CPI is increased by 5%.

(c) (l ptsl Translate the following C code to MIPS assembly cocle. Use a rninirnum number of
instructions. Assume that the values of a, sum, and i are in registers $s0, $s1, ancl $t0,
respectrveiy. Also, assuille that register $s2 holds the base address of the array D.

for (i=0; i(a; i+=2)
sum= sum + 2*D[i] ;

Quesrolr ll (11 PorNrs)
(a) fS p*l Provide the hexadecimal representation of the machine code of follow,ing instruction:

slti $t0, $a0,1
(b) assume that the followirlg multiplicatior-r circurt is used br-rt r,r,itir n'rultipiying only 4-bit

numbers (both multiplicand ancl multiplier are 4-bits).

l1,lriiliplier

Sn,fl i"i$ni

1? hrl< i

I
I
i

(iii) (2 pts) What will the size of the Product register be?

(i") (6 ptsl Create a table sirowing the contents of the two registers ir-r the figure as we stalt
the opelation and after each edition ancl shift operations until obtaining the finai
answer. Assume multiplicancl:9 and multiplier': 5.

Quesrorl lll (9 nolrvrs)

fliL,itipllfa,xJ

6.1-hil ALU

(a) (Z ptst What is the clifference between the trto IvIIPS instructions mult ancl mul?

t
I
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(b\fZ p*l Implement the C function strcount(char* str, char x) in VIIPS Assernbly. The function
accepts a string str of ASCII characters terminated with the NULL character, and a character
x. It returns the number of occurrences of the character x in the string str. For example,
strcount("hello", '1') returns 2. The function will return 0 if cl-raracter is not found.

Queslor.t lV (15 points)
Answer the following questions using the giver-r simplified single-clock MIPS processor design

r&1
rU
,H

..,.' 
-.|

', 
i.

t'i\11

A{-u /il_ I l
r * lit,i i.

t'q
'Sl$fll' : '-
i eEtend

(i) (12 ptil What are the values of the control signals: RegWrite, MemReacl, ALUSrc,
MemWrite, AlUoperation, MemtoReg, and PCSrc in each of the following instructions:

1) addi $x2, $t3, 5

2) Iw $t1, 8 ($s2)
3) bne $t1, $s2, labe1
4\ j label

(ii) (1 pts) What is the ALU's Zelo otttpttt needed for?

(iii) (2 pts) This circuit needs latches. Indicate where they shoulcl be usec1.

GOOD LTICK! Dr. Moumen El-ir{elegy

r'tC,:1,r**:r

It**d
t t,tj|:1tr 1 *^*s

' t tcr.lt
,ir:r I

la{..id
-.-,"'.,- . -)

Hesiqtcrs -,. -.,rii,;+,., ;l frltr:rii-i

;,,,,1'r,, rl::a 'l
'rr,iJrili*

-t .. ,.-

$1s*d
+rlqir*ss

lfi:sirrJ*tr*,r-:

in*tr*cti*rr
rflem{}ry



MIPS Reference Cheat Sheet

TNSTSTRUCTtON SET (SUBSET)

Name (format, op, funct) Syntax
add (R,0,32) ada rd,rs,rr
add immediate (l,8,na) addi rr, rs , im
add immediate unsigned (1,9,na) addiu rts, rs , inm
add unsigned (R,0,33) addu rd,rs,rr
and (R,0,36) and rd,rs,rt
and immediate (1,12,na) andi rr, rs , im
branch on equal (l,4,na) beq rs , rt, t-abel
branch on not equal {l,5,na) bne rs, rt, labe1
jurp and l nk regrsrer (R,0,9) jarr rs
jrmp regisre'{R.0,8) )a rs
jump (J,2,na) j label
jump and link (J,3,na) ja1 1abe1
load byte (1,32,na) lb rr,alm(rs)
loadbyteunsigned(J,36,na) 1bu rr,im(rs)
load upper immediate {1,14,na) rui !r, im
load word (1,35,na) .rw rt,.im(rs)
multiplV,32-bit result (R,28,2) mul rd,rs,rr
nor (R,0,39) nor rd, rs , rr
or (R,0,37) rd,rs,rr
or immediate {1,13,na) ori rt, rs , im
setlessthan(R,0,42) srr !d,rs,rr
set less than unsigned (R,0,43) stru rd,rs,rr
set less than immediate {1,10,na) slri rr, rs, im
set essthan immediate sltiu rt,rs,im

unsigned (1,11,na)

shift left logical (R,0,0)
shift left iogical variable {R,0,4)
shift right arithmetic (R,0,3)

shift right logical (R,0,2)
shift right logical variable (R,0,6)

store byte (l,40,ira)
store word (1,43,na)

subtract (R,0,34)

subtract unsigned (R,0,35) subu
xor (R,0,38)

{o. iTmedraie (',14 na) xorr

Defi n ition s

r lump to target address: ITA = concat((pC + 4)rr rr, address(label), 00r)
' Branch target address: BTA = PC + 4 + imm't 4

Clarifications
. All numbers are given in decimal form {base L0).
. Functton signext(x) returns a 32-bit sign extended value of x in two,s complement form.
' Function zeroext(x) returns a 32-bit value, where zero are added to the most significant side of x
. Function concat(x, y, ..., z) concatenates the bits of expressions x, y, ..., z.. Subscripts, for instance Xs.2. means that bjts with index 8 to 2 are spliced out of the integer X.. Functjon address\x) means the address of label x.
. NOP and na means "no operation" and "not applicable,,, respechvely.. shamt is an abbreviation for "shift amount", i.e. how much bit shifting that should be done.

sIl
s 11v

srl
srlv
sb

rd, rt, shamt
rd, rt, rs
rd, rt, shamts

rd, rh, shamt

rt,1m (rs)
rt,im(rs)

rd, rs, lt

Operation
reg(rd) := reg(rs) t regirt);
reg(rt) := reg(rs) + signext(imm);
reg(rt) r= reg(rs)+ signext(imm);
reg(rd) := reg(rs) + reg(rt);
reg(rd) := reg(rs) & reg(rt);

reg(rt) := reg{rs) & zeroext(imm);
if reg{rs) == reg{rt) then PC - BTA else NOP;

if reg(rs) l= reg(rtl then PC = BTA else NOp;

$ra ;= PC + 4; PC:= reg(rs);
PC := reg(rs);
PC := JTA;

$ra := PC + 4; PC :=.lTA;
reg(rt) := signext(memIreg(rs) + signext(imm)]7.0);
reg(rt) := zeroext(memlreg{rs) + signext(imm)17 o);
reg(rt) := concat(imm, 16 bits of 0);

reg(rt) := memIregirs) + signext{ mm)];
reg(rd) := reg(rs) * reg(rt);
reg(rd) := not(reg(rs) | ree(rt));
reg(rd) := reg(rs) | reg(rt);
reg(rt):= reg(rs) | zeroext(imm);
reg(rd) := if reg(rs) < reg(rt) then 1 else O,

reg(rd) := if reg(rsl < reg(rt) then 1 else O;

reg(rt) := if reg(rs) < signext(imm) then 1 eise 0;

reg(rt) := if reg(rs) < signext(imm) then 1 else 0;

reg{rd) := reg(rt) << shamt;
reg(rd) := reg(rt) << reg(rso o);
reg(rd) := reg{rt) >>> shamt;
reg(rd) := reg(rt) >> shamtj
reg(rd) := reg(rt) >> reg(rso.s)l

merrIreg{rs) + signext(irnm)]7.0 := reg(rt)r.0.
memIreg{rs) + signext(imm)] :- reg(rt);
reg(rd) ;= reg(rs) reg(rt);

reg{rd) := reg(rs) - reg(n);
reg{rd) = reg(rs) ^ reg(rt);
reg(rt) := rerg(rs) ^ zeroext(imm);

REGISTERS

Name
Szero

Sat
Svo

Sv1

Sao

Sa1

Saz
5a3

Sto
St1

Sr2

5t3
St4

Sts
St6
5tz
Sso

Ss1

Ss2

5s4

Sss
Ss6

Ss7

St8

Sts
Sko
sk1

Sfp

Sra

Number
0

9

10

11

12

13

l4
15

16

t7
1B

19

20

2t
22

23

24

25

26
27

2B

29
30

31

Description
constant value 0

assernbler temp
fLrncbon return
functron return
a rgument
argument

a rgume nt
argument

temporary value
temporarV value

temporary value
temporarV value
temporary value
temporary value
temporary value
temporary value

saved temporary
saved temporary
saved temporary
saved temporary
saved ternporary
saved tempora ry
saved temporary
saved temporary
temporary value
temporary value

reserved for OS

reserved for OS

global pointer
stack pointer
frame pointer
return address

IEEE 754 Float-Point
Formats

Ftcgt::S P.ahi CcnDane)ti s

SlSn Exponent Fraction

ljngl" Pig:i.i3n : 1 !3ll 6 i30-:31 2i i::-00
Double Precision I r la:l rt 162-521 5j i5t-cOINSTRUCTION FORMAT

R-Type
31. 26 25 2L 20 15 11 10 65

6 bits 5 bits s bits 5 bits 5 bits

l-Type
26 25 2r 16

op rs rt immediate

6 bits 5 bits 5 bits

31 26 zs

op address

op r5 rI rd shamt funct

J-Type

6 bits

15

16 bits
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Question (1):

a)Prove that , - {d.8, - {r,H *1,n + 2....} c tr/ ,n e Ar}
is a topology on /'/ , and hence find the following.
A",ext(A),b(A)and Z,whereA- {6,7,8,....,15} ( 6 desrees)

b)Let (x,r) be a topological space and Aex. prove that
2: A" Uo1l1. ( 4 degrees)

Question (2):

a) Supposed thatx:{a,b,c,d,e} anaA-{qc,e}. Define a smallest

topology on X_such thatA" :{c,e},A' -{b,e} andhence find :

ext(,4),b(4,A. (6desrees)
b) Let (x,r) be a space and AeX. prove that A=Au,{ . ( 4 degrees)

Question (3):

a) For a topolo gy r - {X ,0,{b} ,{o} ,{a,b} } on X-{o,b,c,d,e} 
,

determine a largest subset Ac x 1A -{b},U4-{r,d,"}. ( 4 desrees)
b) For a subset AeX of an excluding point space (X, () find:

A".ext (A),b(A). ( 6 degrees)

Final Exam
Topology and Differential Geometry

Cod: 421 M
Time: 2 hours

Grade: 50 marks

Depa rtment of Mathematies
Faculty of Sciences

Assiut University
. I)ate: 15 January 2021

Please look the rest of quetions behind this
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$-&)Prove that any regular space curve is completely deterrnined up
toitspositionbyitscurvaturefunction r = n(S) > 0 anditstorsion,
r=r(,S)>0.(,S -arclengthparameter) (5marks)

fr) Determine the intrinsic equations of the curye
ln .^u .r - , r , lr - Pou 'cos t[) 2ae 'sin Lt) ae'] (Smarks)

s-ld Find the relation between torsions of a regular space curve C
and its Evolute (5 marks)

(b) Find the equation of the involute of the circle:

L:acos 0 ur+asrn0 u,a)0 (5marks)

6- (d Determine the curvature K (u) ofthe curve given by :

t =- {, @ - sin u), a (1 - cos u), b"}

rhen carcurate "*, "(;) (5 marks)

&) If a curve lies on the surface of a sphere, show that
d ( K' ) rl-lr_- f)
ds [t', )' o \-' (smarks)

CStd *!.:.cYl ?*!i e" i&*Yt ,',(ii!

0*,.lr ,i,.r;Jl.1g L;11 /.r f)te draj*ll .r;s .to.i 7.r .i

{-1
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Computer Graphics
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Answer the following questions: (50 points)

Put true or false and fill in the bubble sheet

1. Modeling deals with the mathematical specification of shape and appearance

properties in a way that can be stored on the computer

2. Rendering is a technique to create an illusion of motion through sequences of images.

3. Image processing is a term inherited from art and deals with the creation of shaded

images from 3D computer models.

4. Animation uses modeling and rendering but adds the key issue of movement over time,

which is not usually dealt with in basic modeling and rendering.

5. User interaction deals with the interface between input devices such as mice and

tablets, the application, feedback to the user in imagery, and other sensory feedback.

6. Visualization attempts to immerse the user into a 3D virtual world.

7. Modelling, rendering and animation are the major areas of computer graphics.

8. A matrix that rotates vectors by nllradians (45 degrees) is I':?:!:^ ::y:1a L- sl-nfi/+ cosrr/+)

9. CADICAM stands for computer-aided diagnosis and computer-aided inanufacturing.

10. A matrix which halves in the horizontal and increases by three-halves in the vertical

is scale (0.5, 1.5) :[oo5 
,:r]

11. A graphics pipeline is a special softwarelhardware subsystem that efficiently draws

3D primitives in perspective.

12. The transform that shears horizontally, shear-x(O.5) :[o}, 
?]

13. The matrix that shrinks r and y uniformly by a factor of two is scale (0.5, 0.5)

t0.5 0 I
:ll

L o o.sl'

14. The OpenGL, GL_TRIANGLE_STRIP draws a sequence of triangles using the

vertices three at a time.

15. The OpenGL, GL LINES draws a disconnected sequence of straight-line segments.

113



16. The transform that shears vertically, shear-y(O.5) :[O'O 
?]

17. A vector is reflected across the coordinate axes by using a scale with one negative

scale factor refl""t-r:[-1 0l
to 1J'

18. 3D scanning uses range-finding technology to create measured 3D models.

19. cartoons are often rendered directly from 3D models.

20. To rotate geometry 90 degrees, you would use the translation form of transformation.

21. Video games increasingly use sophisticated 3D models and rendering algorithms.

22. Trunsformations are mathematical operations that map 3D space to 2D space and so

mathematics has standard ways to represent them.

23. Information visualization use almost all types of computer graphics technology.

24.Medical imaging creates meaningful images of scanned patient data.

2s. Amatrix that rotates vectors by nl4radians (45 degrees) is I ::::lt :::ry;)
26. A shear is something that pushes things sideways, producing something like a deck

of cards across which you push your hand.

27. simulation can be thought of as accurate video gaming.

28. Virtual reality attempts to give users insight into complex information via visual

display.

29.The transform that shears horizontally so that vertical lines become 45" lines leaning

toward the right is shear-x( I ):[3 i]
30. Virtual reality deals with the manipulation of 2D images and is used in both the fields

of graphics and vision.

31. A vertex in graphics modeling defines a point.

32. The output primitives describing the geometry of objects are typically referred to as

geometric primitives.

\
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34. A line drawn through a convex polygon will intersect the polygon exactly twice

within the area.

35. A translation transformation alters size of an object.

36. The OpenGL command, GL LINE, LOOP draws the connected sequence of

segmonts, Such a sequence is called a polygonal line or polyline.

37. The OpenGL command, GL_POINTS draws a point at each vertex.

38. The OpenGL, glScalef (1.0,2.0,2.0), transforms, (2.0,3.0,7.0) to (3.0, 5"0, 9.0).

39. Drawing single point, we use glVertex3f0 function.

40. GL LINE_STRIP function is used for mouse event.

41. GL_TzuANGLES draws a sequence of triangles using the vertices three at a time.

42. Animation is a technique to create an illusion of motion through sequences of images.

43. The OpenGL, glTranslatef (1.0, 2.0,2.0), transforms, (1.0,2.0 ,4.0) to (2.0,4.0, 8.0).

44. The OpenGL command, GL_TRIANGLE draws a sequence of triangles - called a

triangle fan around the first vertex.

45. The point (-2.0,3.0, 9.0) is transformed to (8.0, 3.0, 9.0) by glTranslate(S.0, 0.0,

0.0); followed by glTranslatef (5.0, 0.0, 0.0).

46. A rotation transformation moves object from one position to another.

47 . The glColor3f specifies the color applied to objects being drawn.

48. The glRotatef rotates an object in a counterclockwise direction about the vector

(x,y, z).

49. glTranslatef rnultiplies the x-,!-, Z - coordinate of every point in the object by the

corresponding argument x, y, or z .

50. To set a color, use the command glColor3f0. It takes three parameters, all of which

are floating-point numbers between 0.0 and 1.0.

gcrrT/drlrr
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Assiut University
Faculty of Science
Mathematics Department

Computer Security
Fourth Level (MC453)

"Time: 2 hours

Answer the following questions: (50 marks)

Ouestion 1: Answer the following (MCO) questions: (40 marks)
l-An assault on system security that derives from an intelligent threat
A.Attack B. Threat. C. Vulnerability

2-An expectation of loss expressed as the probability that a particular threat will
exploit a particular vulnerability with a particular harmful result
A.Attack B. Threat C. Risk

3-Possible danger that might exploit a vulnerability
A.Attack B. Threat C. Vulnerability

4-Flaw or weakness in a system's design, implementation, or operation and
management that could be exploited to violate the system's security policy.
A.Attack B. Threat C. Vulnerability

5-An action, device, procedure, or technique that reduces a tfueat, a vulnerability
A.System resource B. Countermeasure C. Security policy

6-An entity that attacks, or is a threat to, a system.
A.System resource. B. Countermeasure C.Adversary

7-Attackthat does not affect system resources
A.Passive B. Active C. Insider

8-Attack that initiated from outside the perimeter
A.Passive B. Active C. Outsider

9-Attack that initiated by an entity inside the security perimeter
A.Passive B. Active C.Insider

1O-means used to deal with security attacks
A.Prevent B. Detect C.All previous choices.

1 1 -A loss of . . . . . . . . . . . . is the unauthorized disclosure of information.
A. confidentiality B. integrity C. availability

12-A loss of .............is the unauthorized modification or destruction of information.
A. confidentiality B. integrity C. availability

13-A loss of ..'........ is the disruption of access to or use of information or an
information system.
A. confidentiality B. integrity C. availability



r4'...... means the property of being genuine and being able to be verified and
trusted.
A.confidentiality B.accountability C.authenticity

15-........ means veri&ing that users are who they say they are and that each input
arriving at the system came from a trusted source.
A.confidentiality B.accountability C. authenticity

16-......... : The security goal that generates the requirement for actions of an entity
to be traced uniquely to that entrty.
A. confidentiality B. accountability C. availability

17--....... supports nonrepudiation, deterrence, fault isolation, intrusion detection and
prevention, and after-action recovery and legal action.
A.confidentiality B.accountability C. availability

18-..........: Because truly secure systems aren't yet an achievable goal, we must be
able to trace a security breach to a responsible party.
A. confidentiality B. accountability C. availability

19-.........: Systems must keep records of their activities to permit later forensic
analysis to trace security breaches or to aid in transaction disputes.
A. confidentiality B. accountability C. availability

20-Usurpation is a threat to
A. confidentiality B. accountability C. system integrity.

2l-Exposure attack can result in the following threat consequence
A. Unauthorized disclosure B. Decepfion C. Disruption

22- rnterception attack can result in the foilowing threat consequence
A. Unauthorized disclosure B. Deception C. Disruption

23- Inference attack can result in the following threat consequence
A. Unauthorized disclosure B. Deception C. Disruption

24- Intrusion attack can result in the following threat consequence
A. Unauthorized disclosure B. Deception C. Disruption

25-Masquerade attack can result in the following threat consequence
A. Unauthorized disclosure B. Deception C. Disruption

26-Falsification attack can result in the following threat consequence
A. Unauthorized disclosure B. Deception C. Disruption

27-Repudiation attack can result in the following threat consequence
A. Unauthorized disclosure B. Deception C. Disruption

28-Incapacitation attack can result in the following threat consequence
A. Unauthorized disclosure B. Deception C. Disruption
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29-Comrption attack can result in the following threat consequence

A. Unauthorized disclosure B. Deception C. Disruption.

30-Obstruction attack can result in the following threat consequence

A. Unauthorized disclosure B. Deception C. Disruption

3l-Misappropriation attack can result in the following threat consequence

A. Unauthorized disclosure B. Deception C. Usurpation

32-Misuse attack can result in the following threat consequence

A. Unauthorized disclosure B. Deception C. Usurpation

33-A syrnmehic encryption scheme has ........ ingredients.
A. two B. tlree C.five

34-DataEncryption Standard (DES) uses .... bit plaintext block.
A. 56 8.64 C. 128

35-Data Encryption Standard (DES) uses .....bit key.
A. 56 8.64 C.128

36-Triple DES uses .. .. bit plaintext block.
A. 56 8.64 C.1.28

37-Advanced Encryption Standard (AES) uses .... bit plaintext block.
A. 56 B. 64 C. t28

38-One of the means of authenticating a user's identity is something the individual
possesses: Examples include electronic keycards, smart cards, and physical keys. This
type ofauthenticator is referred to as a

A.token B. static biometrics C. dynamic-biomenics

39-One of the means of authenticating a user's identity is something the individual is:

Examples include recognition by fingerprint, retina, and face. This type of
authenticator is referred to as a
A.token B. static biomehics C. dynamic biomehics

40-One of the means of authenticating a user's identity is something the individual
does: Examples include recognition by voice pattern, handwriting characteristics, and

typing rhyttrm. This type of authenticator is referred to as a

A.token B. static biometrics C. dynamic biometrics

Ouestion 2: Select which of the following statements are false and which are true?(l0
marks.)

41-the use of the CIA triad to defrne security objectives is well established, and there
is no need to additional concepts to present a complete picture.

42-computer security is simple as it might first appear to the novice.



\
\

43-potential attacks on the security features must be considered.

44-in computer security procedures used to provide pa*icular services are often

counterintuitive.

45-in computer security physical and logical placement ileeds to be determined.

46-in computer security additional algorithms or protocols may be involved.

47-in computer security attackers need to furd all weakness.

48-users and system managers tend to not see the benefits of security until a failure
occurs.

49-security does not require regular and constant monitoring.

50-security is often an afterthought to be incorporated into a system after the desip is
complete.

Best wishes
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1 - a) For small e , determine the order of the functions

.sin-L (;ft) , sinh ! , sech-L e

- b) Arrange the following in descending order for small

sin-t (;ft) , si.nh!,sech-Le,coth

m (tn(: )) ,€z tn !, 3-:

(12 Marks)

2 - For small a , determine two terms in the expansion of each root of the following
equations:

a) ex4 -x2*2x-1=0.
b) x- * -#- 0. (12Marks)

3 - a) The asymptotic expansion of Ju (x) for large x is

t:

L
t

e

/ urt

[x-T- ;) l
Determine two-term expansions of l:,(x) - O .

- b) Show that as .r + oo

If, r-" d.t = e-*2 (*- fi+ #)
(12 Marks)
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Put (/; in front of the correct answer or (x) in front of the wrong ones:

Cp-dill 6SJ,r.,"l u(lr

1
Most of the asymptotic approximations converge as the number of
terms N + m for a fixed e, where e<<1.

()

2
The asymptotic expansion *rycan be obtained from term by term

differentiation of the asymptotic expansion of f (x, e).
()

3
1

(1+ ev)2 -(1 *Zey+...). ()

4
The matched asymptotic expansion method is suitable for singular
perturbatiqn di fferential equations.

()

5
The equationy"' * ty" * 2y' + 2y - 0 is a singular differential
equation. ()

6

If we have ty" + 2y' + y3 = 0,
solution (near the bound&r! x -

1
grven by lo - f,m.

y(0) : 0 and y(1) : 0.5, the outer
1) for this differential equation is ()

7

If we have e y" + 2y' + y3 :0, y(0) - 0 and y(1) : 0.5, the inner
solution (near the boundary x = 0) for this differential equation is

given by yo = *(r - ,-':) .

()

B

Ifwehave e y" + 2y' +y3 = 0, y(0) = 0 andy(1) = 0.5,the
composite expansion of the solution for this differential equation is

given by y(x)-# - rtr-'i
()

9
increase the accuracy of
point xo by adding more

Given a certain tolerance lx - xol > 0 we can
the Taylor expansion of a function/ about the
terms to the Taylor expansion.

()

10- 13
s(0) - 1, c(0) - s.lf we have the system #:-t*(i'r*s)c,

'ff:s-(K*s)c,
Where K and p are constants. Then we have:

10 This system has a boundary layer at t : 0. )

11 we can write so(r) : ffi,. ()

12 We also can write co}) = *(, - ,-fn+r[;. ()

13
of the solution tsfhe composition expa nsion

c(t)-co(r) +*e-6+D: ()

'iri dill r,ojj c ali*^,\|| t"','iil

,rjL- .l^-i .J c ;3;c .rJlr-r- r.i
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s
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(a+_.rr 1.o;

J:::: ) . 4j!r!Awyris!rilr1_- 
a:j:_r (,J. )

- -;;;.;-.;,*;ilil;-ii-;--
6* = kyz , d., : -kxz , d, = T.u: rlr: T,u:0
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