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Faculty of Science
Subject: English Language 2
First Semester Exam

Answer the Following Questions..
I- Choose the best translation for the following Arabic sentences: (2.5 point each)
1 .Y e Aladiok agdly

A. This problem is absolutely ridiculous.
C. I can't make head or tail of this problem.

B. The root of this problem is unknown.

2. il gibce #1 ALY aa o B ge citd

A. Once a poor man was put in the wrong prison. B. A poor man was once wrongly imprisoned.
C. Once a poor man made a mistake and was imprisoned.

3. ) U N Gata A ad ellacaa (S
A. The term globalization has recently entered our Arabic language.
B. The term civilization has recently entered our Arabic lariguage.
C. The term factorization has recently entered our Arabic language.

4. ALaldl b Aual bl La el ikdd sy

A. To have a passion in life makes yourich. B. To be interested in something is a golden rule in life.
C. To have a passion for something ‘makes you win gold.

II- State the number of morphemes in each of the following words: {2 points each)
5- Stopped a) one b} two c) three  d) four
6- Establishments a) two b) three ¢} four d) five
7- Monkey a) one b) three ¢} four d) five
8- Undesirable aj one b} two c) three d) four
8- Dreamers a) one b) two c) three  d) four

III- Choose the correct answer:

(2 points each)

10- The process by which the word "NATQ" is formed is

aj blending b) borrowing c} back formation d) acronym
11- The process by which the word "Smog" is formed is

a) blending b} clipping ¢) back formation d) acronym
12- The process by which the word "To google" is formec| is

a) clipping b} back formation ¢} compounding d) conversion
13- The process by which the word "Exam" is formed is

a) clipping b} back formation ¢} compounding d) conversion
14- Wanted o get to class on time. This is a

a} sentence fragment b) run-on sentence ¢} sim ple sentence dj botha &b



IV- Choose the correct word which substitutes for the underlined word:(2 points each)

15- The Chine'se people worship their ancestors.

a} follies b) forefathers c} elcdiers . d) heirs
16~ Marsha foun 4 it difficult to cope with the loss of her job.
a) anticipate. b) deal with c) think about d} confirm
17- Lyndon Johrison succeeded John Kennedy as president of the United States.
a) overruled b) followed ¢} preceded d) assisted
18- Whi'e they were away on vacation, they allowed their mail to accumulate at the post office.
a) be delive:red b} get lost c) pile up d) be returned
19- The: bouns fary between Canada and United Sitates has been unfortified for over one hundred
years. a) bor der b) water c) bridge d} diplomatic relations
V- Read the following passagz(s) and answer the questions below: (2 points each)

Diana, Frince ss of Wales, became fanmous when she decided to marry Prince Charles. She
becarne the most photographed person ‘n the world. Everywhere she went, there were
photographe rs taking pictures of her and. people were very interested in her clothes, where
she went on holiday and who she was witla. They were also interested in the problems between
her and her husband. When they divo:ced, she remained very popular. In addition to her
image as a ‘star', Princess Diana used her influence to attract attention to some charities.
She: was very sympathetic to all people who were ill and unhappy and dedicated time to
helping threm and drawing public attention to their problems. She used to visit homeless

people regialarly and did a lot of work: for the National AIDS Trust; she visited people suffering
- from AIDS .,

20- It ir5 implied in the passage that before her marriage to Prince Charles, Diana was ........
A} vidowed by anotler Prince of Wales B) an unknown figure to the public
C} one of the relatives to his family Dj followwed by an army of photographers

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

21- It can be gnderstond from the passage that Diana and Charles
A) ;3et or; well due to her symipathy with children
B) had children before marriage
C} 1 decl up in a marriage failure
D}~ /isited the hospitals in poor 1egions

22-T ¢ is easy to infer from the passage that ................
A) Prince Charles married after the divorce:
B) one photographer caused the death of Diana
C) the Royal family did not approve the marriage
D) Diana used her fame to shed light on iraportant humanitarian issues

2 3- The word “charities”, as use«l in the passage, meauns

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

A) good B} institution

C) firm D' establishment
24- The word “their” refers to.....coceenvennnns,

A} Royal family B} people in dire need

C} people with AIDS D) None

Good Luck: Main examiner
Dr. Marwa M. Abdelmotaleb
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Answer the following questions {Total Marks: 50)

Q1. Write in the space the expected output of the following sub code: (7 Marks)

(a) The output here

#include<iostream>
using namespace std;
veid main ()
{
for (int i=1; i<=5; i++)
{
if (i==3)
continue;
alse
cout<<i<< '\ t'<<i*i<<endl;

{b} The output here

#include<iostream>
using namespace std;
void main ()
{
for {(int i=1; i<=10; i++)
{
if (10%i == 0}
cout<<i<<endl;

{c) The output here

#include <iostream>
using namespace std;
int main ()
{
int a = 10;
do
{
cout << a << endl;
a=a+1;
if {a > 15) break;
} while (a < 20} ;




Q2. Write the program using function named STOTAL which accepts two real numbers
X and Y, and compute the following formula: 2X% + 2Y2, In the main function, call this
function STOTAL to compute the desired formula for each couple (2.5,3.1), (5,7.5),
(10,20). (7 Marks)

The program here:




Q3. Write a program with: class named Rectangle having two private variables length and widih,
and one member function named Area to return the area of the rectangle. In the main function
create an object from this class, and compute its area. {7 Marks)

P

The program here:

L



Complete No. 3 if needed

Q4. Complete the missing parts in the following program to compute and print the sum
of all elements in a matrix with dimension 4x4 except the elements in the main diagonal.

(7 Marks)
#include <iostream>
using namespace std;
voeid main ()
{
double Arxr [4]1[41;
£Or (ummonumenmes =07 i<@; i4#)
£Or (i =0 <4, 3++)
cin>>Are[il (51, //for reading the elements of Arr
.............................. sum = 0; //suitable type of variable sum
for { i=0; i<4; i++)
{
EOr (v, =0, j<4;49++)
% N COR—————————————— (-1 TR C L ; /*to
get desired elements*/
}
EOUELY nomammennisasi. <<endl;
}

—



—

/ Q5. Write the program to compute the sum of following series:

& & &

Sum=17 + + .
a+b a+2b &+ nb

; where a, b and n are integer numbers.

The program here: ' (7 Marks)




Q6. Write in the space the expected output of the following program:

The program:

{7 Marks)

#include <iostream>
using namespace std;
class Student
{
int ID, TOTAL:;
public:
vold set_values (int,int);
char Grada() {
char E;
if {TOTAL « 50) E = 'F'; elge E = 'P';
return E;}

Y

veoid Student::set values (int x, int v} (
iD= x;
TOTAL = y;}

veid main (}
{
Student 8Ti,3T2;
ST1l.set_values (100,40} ;
ST2.set_valuas (101,80);

cout << "Grade Studentl: " << 8T1.Grade()<<endl;
cout << "Grade Student2: " << §72.Grade{)<<endl;
cout<<endl;

Write the output here as it shows in the consol.

6



Q7. Choose the correct answers: (8 Marks)

1. The data members and functions of a class in C++ are by default ..........c.........
a) protected b) private c) public d) public & protected

2. When a = 6, ¢ = ++a what will be the value of ¢?

a)b b) 7 c) 8 d) 9
3. What is the length of double data type?

a)8 b) 16 c) 32 d) 64
4. The modulus operator uses ............ character

a)+ b) * c) / d} %

5. Which of the following correctly declares an array?

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

6. What is the index number of the last element of an array with 9 elements?
a)9 b) 8 c)0 d) Programmer-defined
7. Which 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) << b) >> c) < d)>

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

a)\r b) \n c) \n\r d) \c

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

a)classA{intx; }; b) class B{}

c) public class A { } d) object A{intx; };

End of Exam, with my best wishes:
Dr- Abdel-Rahiem Ahmed Hashem Mohammed
et aedlh daaf apa llLe o
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Dept. of Elect. Eng. Faculty of Sciences

Faculty of Eng. Course: Logic Circuits
University of Assiut 3" Level Students

> 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 following numbers with the indicated base to decimal:
i- (314.42)s 1i- (256.25)

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 binary.

Question no. 2 (15 points)

a) Given the following unsigned numbers:
A=83 . B=6l
1- Convert A and B to binary.
1i- 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=+56 B=+45 C=-82
i- Convert A, B and C to binary.

1i- Determne the representation of A, B and C by using the signed 2's complement
system with 8 digit duration .

1i- Perform the following addition processes:

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



Question no. 3 (10 Points)

[ Demonstrate the validity of the following identities by truth tables:

a) DeMorgan’s theorem: (x + y)' = x'y’
b) The distributive law : x. (y 4+ z) = (x.y) + (x.2)

Il.  Prove the following theorems of Boolean algebra:

A xtx=x
b} x.% =%
g x+xy=x

III. 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)

I 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 function F in sum of minterms canonical form.
¢) Express the function F in product of maxterms canonical form.

I Convert each of the following functions to other canonical form:

a) F(x,y,2) = ¥(1,3,5)
b) F(4,B,C,D) = T1(3,58,11)
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Numerical Analysis{323R) First term 2021

Math. Depart Third Level Time: 3Hours

Answer 4 questions only:

1-a) Derive the Lagrange interpolation formula for the given
(n+ 1) Points (x;,¥,),i = 0,1,..n, and put the derived formula
in the general form
-b) Use Lagrange interpolation formula to determine the second

order polynomial from the following data

x 1 3 4
F(x) | 030 | 1.32 | 5.40
And then find £(2.5)

2-2) From Newton-Cotes formula f;;" f(x)dx~h fon P.(s)ds,

derive Simson Ti;" Rule to calculate approximately f;’" f(x)dx,
where P, (s) is the well known forward interpolation formula

-b) Use the Simson ;;— Rule to caiculate approximately the integral

fgl a:%dx ot = 0.2 correct to 3 decimal points from

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

equation f(x) = 0

Please See the Next Page




- b) If the equation f(x) = 2x — cosx — 3 = 0 rearranged to be in
the equivalent form x = %(C(}S x + 3) = g{x) then calculate the

solution for 3 iterations only with the initial value x, = TEI

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

equation 4X =58 ,where

2 1 4 |’“16"‘ t'xf
A=13 2 1 B =10 X =%,
1 3 3 16 X, |

5-a) If X = x + e where ¢ is the error in approximating x to the

exact value X and if f(x) is a differentiable function then
evaluate the function error ey
-b) Evaluate the function error e forf(x) = VxZ + 2x at x ~ 1.17
f S LS|
JalSill gasadl Jadi b aBs JAS) gl -1
1- Simpson% Rule 2-Trapezium Rule
slad o dsma 430N o ladl - 2
A ) dagltl) o BN ety Jall plaat dgled ad) i alaall Jad G gudl) ¢ g a4y b
s Uad of dagaa 40Ul o all3

s g Al gl dasll gl dghad il adlaall Jad saall Ciuall Al h

Best Wishes
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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

3. Which of the following is a valid declaration of a char?
a. char ch ="\utea'; b. char ca = "tea’;

++z + y -y + z + x++

a. 24 b. 23 c.20

5. What is the output of the following?

public class Test {

public static void main(String[] args) {
int count = 1;
while (count <= 15) {
System.out.println(count % 2 ==
++count;

}

1 2 MHkkEM

}
}
a. 15 times ***
b. 15 times ++++-+
c. 8times *** and 7 times +++++
d. Both will print only once
6. Which of the following for loop declaration is not valid?
a. for(inti=2;1<=20;1=2%1)
b. for(inti=20;i>=2;--i)
c. for(inti=7,i<=77,i+=7)
d. for(inti=99;i>=0;i/9)
7. What is the output of the following?
int values[ ] = {1,2,3,4,5,6,7,8,9,10};
for(int i=0;i< Y; ++1i)
System.out.println(values[i]);
a. 10 b. 11 c. 15
8. Predict the output of the following program.

class Test

{
int a =
int b =
Test fun

{

’

QN o

(Test obj)

Test obj3 = new Test();
obj3 = obj;

obj3.a = obj.at+ + ++obj.b;
obj.b = obj.b;

114

¢. Use of pointers

¢. char cr =\u0223;
4. Evaluate the following Java expression, if x=3, y=5, and z=10:

Wit )

d. Object-oriented

d. char cc = \itea';

d. 25

d. none



return obj3;
}
public static void main(String[] args)

{
Test objl = new Test();

Test obj2 = objl.func(objl);

-~

System.out.println("objl.a " 4+ objl.a + " objl.b =" + objl.b);
System.out.println("obj2.a = " + obj2.a + " objl.b = " + obj2.b);
a. objl.a=I1 objl.b=2
obj2.a=4 0bj2.b=3
b. objl.a=4 obj1.b=3
obj2.a=4 0bj2.b=3
c. compilation error
d. none
9. Predict the output of the following program.
class Test
{
public static void main(String[] args)
{
Double object = new Double("2.4");
int a = object.intValue();
byte b = object.byteValue();
float d = object.floatValue();
double ¢ = object.doubleValue () ;
System.out.println(a + b + ¢ + d );
}
}
a. 8 b. 8.8000000953674432 c. 8.8 d. 0.0
10.Predict the output of the following program.
class Test {
public static void swap(Integer i, Integer j) {
Integer temp = new Integer(i);
i = 9;
j = temp;
}
public static void main(String[] args) {
Integer i = new Integer (10);
Integer j = new Integer (20);
swap (i, j);
System.out.println("i = " + i + ", § =" + 9);
}
}
a. i=10, j=20 b. i=20, j=10 c.i=10, j=10 d. i=20, j=20

11.Predict the output of the following program.
class Main {

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

}

static int fun(int x = 0)

{

return x;

}

a. 0 b. garbage c. compilation error
12.Which of the following is NOT 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 cflor FL

2|4

d. runtime error

d. case

d. None



14.Which among the following is not a primitive data type in Java?

a. char b. string c. byte - d. short
15.1f an index of an element is N, what is its actual position in the array?

a. N-1 b. N c. N+1 d. N+2
16.The name of an array variable or identifier can start with .................

a. letter b. Underscore () c. Dollar Symbol ($) d. All

17.What is the output of the below Java program?
int balls(], rounds=3;
balls = new int[rounds];
for (int i=0; i<balls.length; i++)
balls[i] = (i+1)*2;
for(int j=0; j<balls.length; Jj++)
System.out.print (balls(j] + ",");

a. 0,2,4, b. 1,2,3, c. 2,46, d. Compiler error

18.Choose the correct way of initializing a multidimensional array below.
a. int (][] code = {{1,2},{3,4,5}};
b. int[2][] code = {(1,2},(3,4,5}};

C. int[][] code={1,2,
i, B;4;5}):

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

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

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

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

18

19

20

Answer

Q2: Answer (T) for True sentences Or (F) for False sentences: (1 mark each)

I. Void is the default return type 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=%03;

5. Int s the data type of output of any Comparison Operation in Java.

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

7. while loop executes the statements at least once 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 method can have the same name as the class name.

3|4




Q3 (ORAL):

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

1. 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 are the special symbols used to initialize an array at the time of the declaration itself?
a. () b.[] c.{} d. <>

4. What is the output of the below Java program?
int ages[3] = {25, 27, 30};
System.out .println(ages([1]);

a. 25 b. 27 c. 30 d. syntax error
S. Every statement in Java language should end with a?
a. Dot or Period b. Comma c. Semicolon d. Colon
6. All methods and variables in Java language are kept inside a?
a. File b. Class or Interface c. static method d. main
7. Which data type among the following is an implementation of Objects or OOPs?
a. byte b. int c. char d. none
8. What is the output of the below Java code snippet?
int a =2 - - 7;
System.out.println(a);
a. -5 b. 10 c.9 d. syntax error
9. What is the output of a Logical OR (]) operation if one of the inputs/operands is false?
a. false b. true c. true or false d. none

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

Question |1 |2 |3 |4 [5 [6 [7 [8[9]10]

Answer

=== With My Best Wishes ===

D). Oty Nidlor
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Question 1: Put True or False for each of the following items (20 marks)

[E—

S o e

10.
1.

12.
13.
14.
13,
16.
17
18.
19.

20.

To add a new tab in tab bar, use the File \ Option \ Customize Ribbon.

The range A1:A4 in excel sheet is a column range.

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

To sum range of cells under a certain condition, use built-in function SUMIF.
To enter a formula into a cell, begin by typing the sign =

An ordinal attribute is an attribute with possible values that have a meaningful
order or ranking among them.

We can compute the basic central tendency measures except the mean value
for the ordinal attribute,

To move to the last row in some sheet, press ctrl + |.

To find the roots of an equation, use the Goal Seek from Data tab.

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

The Goal Seek find all roots of polynomial of degree 3 for the same initial
value.

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, plant height: 6.5, 8.7 are examples of ordinal measurement.

The Solver in Excel is used to solve boundary value problem.

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

SPSS stands for statistical package for scientific science.

In SPSS, we can target only the descriptive statistic, not predictive statistic.

To display frequency tables of variables in data set, choose Analyze\Descriptive
Statistics\Descriptives.

The MMULT function is used to returns the inverse of a certain matrix.

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

1. Which of the following attributes we compute mode only for it?

2

a) Ordinal attribute b) Interval attribute
¢) Nominal attribute d) Ratio attribute

. Which of the following component displays the contents of active cell 7

a. Name box b. Menu bar
¢. Formula bar d. Status bar

Page 16f5



3. The COUNT function is used tQ ~~------

a. Count the number of cells that b. Add all numbers in a range of
contain numbers cells.
¢. Count the number of cells that d. None of above

arc not empty

4.1In SPSS, to compute a new variable choose
a. Analyze -> new variable

b. Data -> compute variable

¢. Transform -> new variable

d. Transform -> compute variable

5.In SPSS, descriptive statistics are calculated using the ----
a. File menu b. Analyze menu

¢. Data menu d. Graph menu

6. For what is the variable view editor used?

a. Entering data b. Writing syntax
¢. Viewing output from data d. Defining characteristics of
analysis variables
7. In SPSS the ----- is used to compare two related means.

a. one-Sample t-test

b. paired samples r-test
c. correlation

d. none of above

8. In SPSS, frequency is calculated using the ----
a. File menu b. Analyze menu
¢. Data menu d. Graph menu

9. According to Independent-sample T test, there is significant difference
between two samples means if Sig. value ...
a. Greater than 0.05 ' b. Less than 0.5
¢. Greater than 0.5 d. Less than 0.05

10. In this tab, rows represent cases and columns represent characteristics of
these cases.
a. Data editor b. Output viewer
c. Data view d. Variable view

Page 2 of 5



7

11. If you need to handle the missing values for a certain variable, you should choose

a. Compute Variable " b. Record into Different Variables
¢. Automatic Record d. Record into Same Variables

12. According to tests normality in SPSS, the data follows the normal
distribution if the Sig. value ...
a. Less than 0.5 b. less than 0.05
c. Greater than 0.5 d. Greater than 0.05

13. Which of the following best describes the variable ‘Size of Pizza’ which
can be small, medium and large?
a. Nominal attribute b. Ration attribute
¢. Interval-scale attribute d. Ordinal attribute

14. According to Paired-samples T test, there is significant differences between
two paired sample if Sig. value ...
a. Greater than 0.05 b. less than 0.5
¢. Greater than 0.5 d. less than 0.05

15. In this tab, rows represent variables and columns represent characteristics of
these variables
a. Data editor b. Output viewer
¢. Data view d. Variable view -

16. We accept the ALTERNATIVE hypothesis in independent-sample T test
when Sig. value ...
a. greater than 0.05
b. less than 0.5
c. greater than 0.5
d. less than 0.05

7. We reject the NULL hypothesis in One-sample T test when Sig. value . ..
a. greater than 0.05
b. less than 0.5
¢. greater than 0.5
d. less than 0.05

18. Which TAB that require to record new Macro
a. Data tab b. Insert tab
c. Developer tab , d. Design tab
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Question 3: The following tables represent output of one of hypothesis statistical
test, complete the missing parts in the table below (10 marks):

Descriptives
VARG0001
95% Confidence Interval for
Mean
N Mean Std. Deviation  Std. Error  Lower Bound  Upper Bound _Minimum _Maximum
1.00 5 516000 31.58797  14.12857 - 12.3784 90.8216 15.00 98.00
2.00 5  36.8000 22.62079  10.11632 8.7126 64.8874  14.00 74.00
3.00 5  38.0000 9.87421  4.41588 25.7396 50.2604 2400 4800
Total 15 42,1333 22.52575  5.81612 29.6590 548077 14.00 98.00
ANOVA
VAROD001
Sum of Squares df Mean Square F Sig.
Between Groups 675.733 2 337.867 631 549
Within Groups 6428.000 12 535.667
Total 7103.733 14

Complete:

tnplete

name of |

|| this statistical hypothesis test?

| How many sets/groups need to
l investigate?

j How many cases in each set?

{ [s there is a significant
l difference between the means
| of these sets?

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

End of Exam, with my best wishes:

Dr- Abdel-Raliem Ahmed Hashem Mohammed

dade adly tasf aua pllie o
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Q1 | True False
4 .
! | Q2 a b ¢ d
1
X
2 | 1
3 |
? 2
4
3
5
6 | 4
7| 5
' 8 6
[ 9 ;
10 .
11
9
12
- 10
14 | 11
15 12
16 3
17 »
18 7 -
19
16
20 |
17
18
-
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g
*- (a) For a single-phase VT system consisting of one mole of a pure mate

J _ < CV
o) 5 aT

~~
e
pate

‘. S N

Q@

=t

@ |2L] 2 Cr
oT s VaT
(a7 k¥ . o
B ) = , 5 1s the entropy , (5 points)
or . ¥y '
(33 ) For a constar specific heat C, for a Van der Waals gas whose equﬂti on of state is
I (- 7 a B
givenby: | P+ T} ( V- b) =27 5 a, b, are constants,

show that the equation for an adisbsatic reversible process is given

£54

V-b)T%'2 = constant (5 points)

5 (a)-Derive the microcanonical distribution in phase space in the usual form:

P(R)=68(E - H)/Q(E, a) .- © (5 points)

(b) Use the Maxwell-Boltzmann distribution of speeds: "
3 // 2 2 .
pD (v) P L e [ 2KT
_zkj

to evaluate V" | where v is the speed of a single molecule (AV=1) of an ideal gas. (5 points)

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

o(R)=¢" ﬂH(ﬁ,a)/v (,5 a)

Whence, obtain the followmg corr espondeﬂc_e:

— 1 o0ln Z,(B,V)
ﬁ’ E¥4
¢D) I Z (5, V) ifor a hypothetical system is given by

9 IN/2
7 7— 4
7 (/H T/’) (I/* b)]\ eﬂa/l
R ,B ‘
where g, b are constants N is the number of molecules in the s3 ystem each of ynass m and Vis
“the vohme determine the equation of state for such a system and 1dent1f> it '
- (5 pomts)

(5 points )

Pressure P

with best wishes
M. Boghdadi
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Assiut University Operating System
Faculty of Science : Third Level (MC351)
Mathematics Department Time: 2 hours

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

1-Application programs provide basic computing resources.

2-Basic computing resources are CPU, memory, I/O 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.

5-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 resources
from servers.

10-Mobile devices like smartphones and tables are not resource poor.

11-Mobile user interfaces such as touch screens, voice recognition.

12-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 program 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.

17-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.

19-1/O devices and the CPU can’t execute concurrently.

20-Each device controller is in charge of a particular device type.

21-Each device controller hasn’t a local buffer.

22-Each device controller type has an operating system device driver to manage it.
23-CPU moves data from/to main memory to/from 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
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Assiut University Third Level Exam : 2020/2021

Faculty of Science Optional Courseﬁ% 3 | 5

% M Time: 3 Hours
Mathematics Dept. Tensor Analysis

(Degree 50)

Answer the following questions:
" Question No, 1

(8) If x'is the coordinate of a point in n-dimensional

space, and ¢(x‘,x2,...,x")
1 1 ’ a 0 . .
1s @ scalar function, show that dx' , -;zgi,are tensors, Eij-dx’ is invariant,
. e X

\,“b ¢ -~ s , ’ i ,
(b) Show that there is no distinetion between covariant and contravariant
vectors when we restrict ourselves in rectangular Cartesian transformation of
coordinates, :

Question No, 2

- , | (T oT
(a)If T is the component of a covarjant vector, show that {Oﬁ ’j are

o' ox
component of a skew symmetric tensor of rank two.
(b) If the tensors @, and g;

are symmetric, '
contravariant vectors satis

fying the equations,
I

where /, / = Lavon, k#k

and V' are the components of

Prove that a,u'v/ = 0 anq gu'v' =0

Question No, 3 '

(a) Prove that the metric tensor g

is a covariant Symmetry tensor of rank two
and g,dv'dy/ i;!xkinvariant.

(b) Find the metric and component of first and second fundamental tensors in
the eylindrical coordinates, '

P.T.O.

>



y

Question No. 4

(a) Define Christoffe]'s symbols [i'j,k]and {/] and calculate

. Jk
ik i]+ [k ,./],{ "} . { ’} ,
L i
(b) For the metrié ds’ = dr? + 249> +7r%sin? @ d@®, find the values of

[221].[13.3], {2‘2}.and'{3}.

13

N

Question No. 5§

(a) Find Gradient, Divergence, and Curl, V¢ in tensor forms where ¢ is a
scalar function,

(b)Fora V, referred to an orthogonal system of parametric curves, show that
the component of a Ricci tensor satisfy

R, = 0,R,85 = Ryg = R122]’Rg11g22 = 2R122152Rij = Rg,-j -

Question No. 6

(a) Prove that the differentia] equations of a geodesic curve in V., are
a2 | m} dv/ avk

R — ———

ds? 1','/( ds s

(b) Prove that the necessary and sufficient condition that the hypersurface
¢ = const. form g system of parallel is that (V ¢) =1,

Good Luck

39350939y

Prof, Mohamed Abd El-latif Soliman .
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Answer the following questions (50 Marks)

Q1: Choose the correct answer A, B, C or D: (One mark each)
I efficiency means amount of work done.

A) Space ! B) Time I C) Memory i D)Heap
2. Accessing any cell in memory takes ............. time.

A) average l B) complexity | C) long I D) unit
3. f(n)is....... (g(n)) if there exist positive constants ¢ and no such that f(n) < c - g(n) for alln2ng

A) O(g(n)) | B)Qem) |0 0Ew) D) o(g(m)
4. Quicksort sortsis.......... in the average case.

A) O(lg n) | B)Omlogn) | Oomign) | D)Qulgn)
5. Channing store all elements that hash to the same slotina .................

A) queue l B) key l C) heap i D) linked list
6. The expected total time of Bucket Sortis ...............

A) O(nlgn) | B)Ogn | 0o | Dom

Insert the keys [79; 69; 98; 72; 14; 50] into a hash table with collisions resolved by open addressing. Let the
table have 13 slots and let the hash function be A(k)= k mod 13 and h(k)= 1+ (k mod 11). Then answer
questions from 7 to 10:

7. key 79 is inserted into empty slot ............

A) 1 | B4 | OS5 | D)7
8. key 98 is inserted into empty slot ............
Al | B)S | O7 | D)9
9. key 14 is inserted into empty slot ............
A) 1 | B)S | 059 | D)no answer
10.key 72 is inserted into empty slot ............
A)4 | B)S | O6 | D)7
11. The worst case of Merge sortis ............
A) O(nlgn) |__B)Oagn) [ _Oo0m) | D)ow
12. The number of comparisons in insertion sort algorithm If A is sorted ....................
A) Ofnlgn) | B)O(gn) | ©o00) | D)o
13. Any decision tree that sorts » elements has height .........
A) Q(g(n)) | B)O(nlogn) [ O2lgetDh | D)Qnlgn)
14. The running time of random shuffleis ................
A) O(n) | B)O@) | OoOdgn) | Dyom)
15. All comparison sorts are .....................
A) Ofn) | B)YO@) | ©o0agn) | D)ow)
16. BuildHeap() takes ........ time.
A) O(r) | B)o) [ Oom | _D)Ormign)
17. Any algorithm that sorts by comparison of keys and removes at most one inversion after each comparison
must do at least ......... comparisons in the average.
A) n(n-1) |  B) n@-1)2 | On(n-1)4 | D)n(n-2)/4
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18. The worst case of Insertion sortis ............

A)O(nlgn) | B)Olgn | o) | Dom
19. The total time taken by HeapSort() is ...............
A) Ofn Ign) | B)O(’lgn) | Oodgn | Dyor)
20. radix sort based on counting sort takes ............. time.
A) 0(r) |__B)Om |__©or) | __D)Owign)
21.The Load factoro=........ = average keys per slot.
A) n |  B)mm | Cym | D)n/m
D2 H(0) I8 ooocnainiai s s if f(n) is asymptotically greater than or equal to g(n).
A) O(g(n)) 1 B) Q) [ O 0m) [ D))
23. The complexity of T (n) =3T (/3) + n/2is .........
A) On/3) | BYom2) | O 6&lgn) | D) @mign)
24, The complexity of T(n) = 2T(n/4) +n®' is ...
A) Om/4) [ B o) | ool | D) @mign)
25. The complexity of T(n) = 2T(n/2) +lognis.........
A) On/2) | B) Ologn) | oo™ | D) Omign)
26. All shell sorts will terminate by running the ............ sort.
A) quick | B) insertion [ C) heap i D) no answer
27. The worst-case execution time of quicksortis ...........
A) O(#) |  B)Oow) | O0Mm T D)Omign)
28.f(my=(n+ DPis oo
A) O() | Bo@) | OO0 | D)Onign)
29. The statement “f{n) is ........... (g(n))” means that the growth rate of fn) is no more than the growth rate
of g(n)
A) © | B)O | o0 | DO
30.1f An)=Om8* %), thenTm)=...............0ooeeee :
A) O(n'*%") | B)O(m) [ 0e@m) | D)o@ s4g n)
31. Sorting by distribution like ................ sort algorithm. ~ ;
A) bubble { B) merge ‘ C) radix ] Dy shell
32.1f fin) = Q{n'8,"*%) for some constant € > O,thenT(M)=.......coceevieieinnnn
A) O(n'%") | B)O®) | O6@rm) | D)o@ g n)

33. Using chaining and universal hashing on key k, if k is not in the table T, the expected length of the list that
Ehashes 16 1875 1vs s oo vuwcnnnn 7

A) | B)ar [ Qo+l [ Dol
34. heap-size[4] ............... length{A4}
A) > [ B) - [ O¢ | D)<
35. Sorting by Exchange like .......... Sort.
A) shell |  B) bubble | C)heap | D) merge
Q 11213456789 |10|11]|12]|13|14|15]|16 i 1711819120
Answer i

Q 21122123 124|250 2627(28,29|3031|32|33 3435

Answer
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Q1: Answer (T) for True sentences Or (F) for False sentences: (0.5 mark each)

1.

f(n) is O(g(n)) if f(n) is asymptotically strictly less than g(n)

It fin) = ©(n"%7), then T(n) = O(n"8 g n).

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

2
3.
4

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

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

6.

Shell sort is independent on increment sequence.

3n+5is O(Gn)

In Quicksort, we can select the last element A[r] in the subarray 4[p..r] as the pivot

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

. Hash tables are effective way of implementing dictionaries.

. Dictionary operations can be impiemented to take O(1) time.

. Design hash functions such that collisions are maximized.

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

. There are many schools of thought on what the increment should be in the shell sort

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

. In Chaining, all elements stored in hash table itself.

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

. TM)=4T (n/2)+cn is T (n) =8 (n?)

. Quicksort is very efficient on small lists.

- T(n)=4T /2yt n/lognis T (n) = @ (/2)

CT@=3T @2y n?is T (n) =6 (n?)

. To compare two algorithms, it is not necessary to use the same hardware.

. Theoretical analysis evaluates the speed of an algorithm independent of the

hardware/software environment

.30 +20n? + 5 is O(n?)

- In Min Heap, largest element is stored at the root.

. 3logn+5is O(log n)

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

28. heap-size[A] is number of elements in array A.

- Analysis can be done using recurrence equations

. The heap has other applications beside sorting.

313
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Answer the following questions: (50 Marks)

Part I: True/False (T/F) question
Put true or false and fill in the bubble sheet
1) L = {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 {¢,a, b, aa, bb, ... ... ,a,b", ... ..} is regular.

3) The language {w] w contains a single 1} is described by the expression 0*1 0°.

4) ((0+1).(0 + 1))" = {xe {0,1}"]x is all binary number with odd length}.

5) Let} = {a,b,....z} and A = {Hello,World}, B = {Input, Output}, then (A" N BY U (B* n
A) can be represented as {Hello, World, Input, Output, £}.

6) If alanguage is described by a regular expression, then it is regular.

7) The grammar can be defined as: G = (V, 3, p, S). In the given definition, § represents
Starting State.

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

9) The set{011,0,1,110} is represented by 1+ 110 4+ 0 + 011.

10) The language {w|w ends with 11} is described by the expression £*11 L,

11) Concatenating 1 and elements of {1}*represent {11,111,...}.

12) L(G) = {a, ab, abb, abbb} is produced by the grammar S — ajablabbjabbb.

13) Theseth.{A, ab}is represented by (4 + ab)b.

14) In NFA, the machine can exist in multiple states at the same time.

15) The language {a, ab} is regular.

16) Concatenating 0, any string over {0, 1} and 1, can be represented by 0(0 + 1)* 1.

17) The language {4, a, b, ab, abb, abbb, ... ... ,ab™,....}}isrepresented by (4 + b + ab®).

18) Every regular expression has a unique minimum-state DFA.

19) The language {w] w is a string of even length} is described by the expression ZX.

20) 0X" U X1 = {all string that either begin with a 0 or end with a 1}.

21) (@ + b) + (@ + 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 (R1 U R2) or R1 + R2, R1.R2,
R1%, (R1 n R2) and (R1) are also regular expressions.

113
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24) L{a + cb*)is{a,c, bc,b?c, b, .......,b", ... }. \
25) For every pair of regular expressions R and S, the languages denoted by R{(SR) and

(RS)"R are the same.
Part II. Multiple Choice Question

Circle one of the letters as your answer and fill in the bubble sheet
26) Which of the following does not represents the given language? Language: {0,01}

[D{0UONY  |[b)0+01 1) (03U {01} | d) {0}.{01}

27) 00* can be expressed in which of the forms
|a)0* |b) 0° ic) 0*U 0 ld) 0 |
28) An NFA’s transition function returns
] a) A state f b) A Boolean value I c¢) A set of states } d) An edge J*
29) The language {A,0,1,01,011,0111, .......01™, ... } is described by the expression
a) A+1+01" b) 1+ 01" ¢) A+0+ 10" dA+1+017

30) The language {w]w ends with 00 }is described by the expression
12)2*00% [b)Z 00 [c)2*00 [ d)Z*00 |
31) The regular expression of —~)

a) A b) @ c)0 d) 0*

32) The regular expressionof {1,11,111,...,0,10,110,1110,...} is
la) (1+0).1" b)) (1 + 0)* | o)1*. (1 +0) | d) 0" (01)"

33) The language {w|w starts with 00 } is described by the expression

a)L*00 %" b) 00X~ c)Z*00 d) oozt

34) (10)", denotes ........
@ {10*n=0} [0){A0"n=21 [9{(O0D"n=20} [d){AO"n=0} |
35) The language {w]| w has at least one 1} is described by the expression

a)L*1L* b)1Z2* c) L1 d) {1}

36) The language {w : w contains exactly two 0s} is described by the expression
la)1*0*1°0 1% |b)1*01"01° | )z 003" | dyztooz? |
37) The language {w : w contains at least two 0s} is described by the expression
la) 200" |b) *0Z*0 & ¢) 02*00%* |d) 2*003*0 ]
38) The language {w : the length of w is even } is described by the expression

[a) @) [b) 2% BIe) [d)x* 5 |
39) The language {1011, 0} is described by the expression

a) 101140 b) 10110 c) 1011*+0 d)1011

40) The regular expression (0 U £)(1 U ) describes the language
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a){0,1,10, ¢} b) {01,0,1} ¢) {0,1,10} d){01,0,1, ¢}
41) The regular expression of—( e el 2T )
a) ba byb+a c)ab dya+b
42) The regular expression of {0, 00,000,...,1,01,001,0001,...}is

12) (0 +1).0° | b) 0*. (0 + 1) le) (04 1) | d) 0* (01
43) The set of strings consisting of b followed by zero or more a

a) {b"a |n = 0} b) {ba™|n = 0} ¢) {ba"|n = 1} d) {ba™}
44) (ba)", denotes ........

[ {ba"n=0}  [0){(ba)"ln=1} [c){(ab)"|n = 0}
45) The whole language of strings over the alphabet {a, b}
la)a" + b’ |bya +b o) (a +b)

() {(ba)* n=0] |

' d) (a.b)" |

46) The regular expression for set notation {a, aa, aaa, ....., b, ab, aab, aaab, ...}

a)X*aabXI”

b)a.(a+b)

¢) (ab)*(a+a +b) (ab)*

d)Z*aab (a + b)

47) Concatenation operation refers to which of the following set operations:

{ a) Union f b) Dot [ ¢) Kleene d) Intersection
48) RR™ can be expressed in which of the form

a)R* b) R~ ¢)RYUR~ d)R

49) The regular expression (0 U £)1* describes

a)yl1*0u 1* b)01*u 1" cy01*u o” d)0eu t”
50) Which of the following is same as the given DFA?

\/a’, b
Start — -
| a) (a+ b)* b) (a + b)* ¢) (a+b) d) a(a + b)*
Beag Whiskes
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THE EXAM IS IN THREE PAGES: 50 Questions

abMIﬁ:Lu-Ml
Q1- Choose true for the correct sentence and false for the wrong sentence (30 Marks)

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

It is recommended to convert the well-defined algorithms into clear code to reduce the running time.
Moving data between the memory is one of the main reasons to reduce the speed of the program.
We must try some parameter values to increase the speed of the program.

cil -l

Program management is the process of managing a group of ongoing, interdependent, related projects in a

coordinated way to achieve strategic objectives.

In the planning stage, we set the project specifications and task.

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

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.

9. Itis 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.

12. Use case diagrams shows the activities involved in a process or in data.

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. It is recommended to use software for project management.

Assume we have the next project plan

Description Predecessor | Time (weeks)
| A | Surveysite None
| B | Excavate site A
C Install power lines | B
D Install drainage B

| E_ | Pour foundation c,D
17. The whole time of this project is 12 weeks.

18. The critical path in this project network is A ->B ->D.

19. The late start for Dis 6

20. The early start of Ais 1/1/2021

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

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

23. State diagrams, which show how the system reacts to internal and external events.

24. The functional requirements for a system describe what the system should do.

25 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.

26. Product requirements are example of functional requirements.

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

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

29. We can directly convert UML diagrams into codes.

30. We should decide on the system boundaries, when we design software.

Please Read the Next Page



Code Distribution L.

31-Ais
a) Share b) Identify a Need c) Plan Design d) Identify Development Goal e) Choose Development Tools f) Define the Project Scope.
32-Bis
a) Share b) Identify a Need c) Plan Design d) Identify Development Goal e) Choose Development Tools f) Define the Project Scope.
33-Cis
a) Share b) Identify a Need c) Plan Design d) Identify Development Goal e) Choose Development Tools f) Define the Project Scope.
34-Dis
a) Share b) Identify a Need c) Plan Design d) Identify Development Goal e) Choose Development Tools f) Define the Project Scope.
35-Eis
a) Share b) Identify a Need c) Plan Design d) Identify Development Goal e) Choose Development Tools f) Define the Project Scope.
36-Fis
a) Share b) Identify a Need c) Plan Design d) Identify 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 ......... Banc AT
a) state diagrams. b) event-based modeling. ¢) use cases diagram. Check
38- The customer is a(n) ......... /< e
a) client. b) actor. c) employee in the bank. {Depm
39- The ATM Technician is a(n) ......... L\ _Funds
a) employee in other company. b) actor. c) employee in the bank. 7(?\‘ e |
40- Can the ATM Technician add money to ATM machine? Customer o @Igiﬁw I~
a) Maybe. b)Yes. c¢) No. \\\ o T
41- The name of this system is ......... T;Z;;’:f )~~—~'
a) Bank ATM. b) Bank. c¢) Money. P
— o
i o Maintenaiie>/
5 &
ATM Techniclan \<REP“"
@l - ding e neg

Please Read the Next Page



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

42 The type of the this sentence “A user shall be able to search the appointments lists for all 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 small amount of memory” is ....

a) Normalsentence. b)non-functional requirement.

c) functional requirement.

44 The type of the this sentence “The system to be approved for use by a regulator” is ....

a) Normalsentence. b)non-functional requirement.

Q5- Assume you the next figure (6 marks)

c) functional requirement.

Full N
power ¢/ Full power
=1 do: set power
=600
N pe——
PN S— Timer ]
7~ Waiting \
verrewns I I IR NS S Number I
g Full Set time | LR Y
T T PR do: get number | do: operate -
exit: set time oven }
Half \\ﬁ:}; WWWWWW e i
ower %
Al P / Door
+l Timer closed
/ Door \ 1
s DDEH _:5 ........... - Doar o .
/ Half power ° (_Enabled ™\ open [ Waiting
> do: set power Door | do: display do: display 1
=300 closed \\ 'Ready’  time )/
7 l )
,,,,,,,,, e
" Disabled ™
do: display
'Waiting'ﬁ
N——

45- The name of this figure is called
a) state diagrams. b) event-based modeling.

46- What will be happen when the door is opened after operation.
a) go to the display waiting. b) go to the set time.

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. b) disabled. c) waiting.
End of Questions. Best Wishes,

c) use cases diagram.

c) go to the operation.
47- What will be happen when start is become active after the disable.

Ibrahim Elsemman



Operation Research 2 426 R

Math. Department Fourth Level Time:3 Hours

Answer four questions only from the following questions:

1-a) Derive the necessary and the sufficient conditions for the given
problem Min f(x) ,xeR™ , where f(x) is a continuous and
differentiable function for all needed order
-b) Find the extreme points of the function

flx)=x3+x3+2xi +4x5+6

2-a) If all partial derivatives of the function f (5) ,XER™ exist
through order r = 1 and are continuous at x* ,then define the rth
differential of f at x* and then find the second order Taylor’s series
approximation of the function

f(x) = xx3 + x,€* at x* = (1,0,-2)

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 Min f(x) ,XER™
S.t Ci(x)=0 ,i=12.m
b) Use the LaGrange multiplier method to solve
Min f(x)=x3 + x5 — 3x1x,

S.t c(x)=x2+x5=8



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 Min f(x) ,xeR™
S.t Ci(x)=0 ,i=12,.m
b) Use the LaGrange multiplier method to solve
Min f(x)=x3 + x5 — 3xyx,
St c(x)=x3+x5=8
4-a)Derive the necessary and the sufficient conditions for the given
problem Min f(x) ,xeR™ , where f(x) is a continuous and
differentiable function for all needed order
-b) Find the extreme points of the function
f(x) = 3x* —20x% + 36x% + 16
5-a) Prove that the gradient vector g of a function f (5) at x*

(5 B R") is orthogonal to the tangent plane for the surface
f(x) = constant

ng.kun."' aiud
s Al Al e el
ng-dbw&!ﬂ&\g@ib&é@?@gw\bjﬂ\@LA-\

f(x) il Hessian Matrix J) &y gradient J) iy st La =¥

Taha Elgindy




Assiut University 4th Level Computer Science
Faculty of Engineering Course: Computer Organization

' 2
Electrical Engineering Dept B ke i
: ; 1 Term - Final Exam ’Tlme. Z.Ho.urs oy j
i 2020/2021 - March 2021 Max Poings: S0 =
Important e No. of pages: 3 - No. of questions: 4
remarks
ATTEMPT ALL QUESTIONS.

QUESTION | (15 POINTS)

(a) (2 pts) State Moore’s law.

(b)(6_pts) The results of the SPEC CPU2006 bzip2 benchmark running on an AMD. Barcelona
has an instruction count of 2.389E12, an execution time of 750s. Use this information to
answer the following questions:

(i) What is the CPI of AMD Barcelona if the clock cycle time is 0.333 ns?
(i) Find the increase in CPU time if the number of instructions of the benchmark is
increased by 10% and the CPl is increased by 5%.

(¢) (7 pts) Translate the following C code to MIPS assembly code. Use a minimum number of
instructions. Assume that the values of a, sum, and i are in registers $s0, $s1, and $t0,

respectively. Also, assume that register $s2 holds the base address of the array D.
P y g Y
for (i=0; i<a; i+=2)
sum= sum + 2*D[1];

QUESTION i (11 POINTS)

(@) (3pts) Provide the hexadecimal representation of the machine code of following instruction:
slti $t0,%a0,1

(b) Assume that the following multiplication circuit is used but with multiplying only 4-bit
numbers (both multiplicand and multiplier are 4-bits). :

,..e____.
Multiplicand
Shift left | -—
mn_*__l 1&zm@
\/ s,
\ " " . Muitiplier
- ; Shift right |-—

Controt lest )}

-
3
(%]
[
b
Q
¢ o
@
i

Write |——

64 bits

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

(iv) (6 pts) Create a table showing the contents of the two registers in the figure as we start
the operation and after each edition and shift operations until obtaining the final
answer. Assume multiplicand=9 and multiplier= 5.

QUESTION Il (9 POINTS)

(a) (2 pts) What is the difference between the two MIPS instructions mult and mul?

I



(b)(Z pts) Implement the C function strcount(char* str, char x) in MIPS Assembly. 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 character is not found.

QuESsTION IV (15 points)

Answer the following questions using the given simplified single-clock MIPS processor design:

—
i
L 1
® fucked )
Y4
[ {

G —e
L7
L
FHead
el PO e e ™ cometer 1
B 6;;;!(‘%;55;3 grHSiET ] joﬁd

data 1

instruchon e -
Registers o4

Wirite

data J

Instruction
Hemary

xS ‘ =,/
' Write  Data
data  MEMory

¥ %
B | & 1Az
. Sige- o 1
{extand )

(i) (2 pts) What are the values of the control signals: RegWrite, MemRead, ALUSrc,
MemWrite, ALUoperation, MemtoReg, and PCSrc in each of the following instructions:

1) addi $t2, $t3, 5

2) 1w $tl, 8($s2)

3) bne $tl, $s2, label
4) 3 label

(ii) (I pts) What is the ALU’s Zero output needed for?

(iii) (2 pts) This circuit needs latches. Indicate where they should be used.

GOOD LUCK! Dr. Moumen El-Melegy



MIPS Reference Cheat Sheet

INSTSTRUCTION SET (SUBSET)

Name (format, op, funct)
add (R,0,32)

add immediate (1,8,na)
add immediate unsigned (1,9,na) addiu rt,rs,imm

Syntax Operation
add reg(rd) := reg(rs) + reg(rt);
addi rt,rs,imm reg(rt) := reg(rs) + signext(imm);
reg(rt) := reg(rs) + signext(imm);
(r
(rd

S e W oo o o

add unsigned (R,0,33) addu xd,rs,rt reg(r ) = reg(rs) + reg(rt);
and (R,0,36) and rd,rs,rt reg(rd) := reg(rs) & reg(rt);
and immediate (1,12,na) andi rt,rs,imm reg(rt) = reg(rs) & zeroext(imm);

branch on equal (1,4,na) beq rs,rt,label ifreg(rs)==reg(rt)then PC=BTA else NOP;
branch on not equal (1,5,na) bne rs,rt,label ifreg(rs)!=reg(rt)then PC = BTA else NOP;
jump and link register (R,0,9) jalr rs Sra:=PC+4; PC:=reg(rs);

jump register (R,0,8) jr rs PC :=reg(rs);

jump (J,2,na) 3 label PC :=JTA;

jump and link (J,3,na) jal label Sra:=PC+4; PC:=JTA;

load byte (1,32,na) b rt,imm(rs) reg(rt) :=signext(mem(reg(rs) + signext(imm)],,
load byte unsigned (1,36,na) lbu rt,imm(rs) reg(rt) := zeroext(mem{reg(rs) + signext(immj];,
load upper immediate (,14,na) lui rt,imm reg(rt) := concat(imm, 16 bits of 0);

load word (1,35,na) 1w rt,imm(rs) reg(rt) := mem[reg(rs) + signext(imm)];
multiply, 32-bit result (R,28,2) mul rd,rs,rt reg(rd) := reg(rs) * reg(rt);

nor (R,0,39) nor «rd,rs,rt reg(rd) := not(reg(rs) | reg(rt));

or (R,0,37) or rd,rs,rt reg(rd) := reg(rs | reg(rt);

or immediate (I,13,na) ori rt,rs,imm reg(rt) := reg(rs) | zeroext(imm);

set less than (R,0,42) slt rd,rs,rt reg(r ) if reg(rs) < reg(rt) then 1 else 0;

set less than unsigned (R,0,43) sltu rd,rs,rt reg(rd) := if reg(rs) < reg(rt) then 1 else O;

set less than immediate (1,10,na) s1ti rt,rs,imm reg(rt) = if reg(rs) < signext(imm) then 1 else 0;
set less than immediate sltiu rt,rs,imm reg(rt) := if reg(rs) < signext(imm) then 1 else O;

unsigned (1,11,na)

ol
o)

REGISTERS
Name Number
Szero 0
Sat 1
Sv0 2
Svl 3
Sa0 4
Sal 5
Sa2 6
Sa3 7
Sto 8
Stl 9
612 10
St3 11
St4 12
ot5 13
St6 14
S$t7 15
$s0 16
Ssl 7
Ss2 18
$s3 19
Ss4 20
Ss5 21
$s6 22
Ss7 23
St8 24
$t9 25
Sko 26
Sk1 27
Sgp 28
Ssp 29
Sfp 30
Sra 31

Description
constant value 0
assembler temp
function return
function return
argument
argument
argument
argument
temporary value
temporary value
temporary value
temporary value
temporary value
temporary value
temporary value
temporary value
saved temporary
saved temporary
saved temporary
saved temporary
saved temporary
saved temporary
saved temporary
saved temporary
temporary value
temporary value
reserved for OS
reserved for OS
global pointer
stack pointer
frame pointer
return address

shift left logical (R,0,0) sll «rd,rt,shamt reg(rd):=reg(rt) << shamt;

shift left logical variable (R,0,4) sllv rd,rt,rs reg(rd) := reg(rt) << reg(rs,,);

shift right arithmetic (R,0,3) sra xd,rt,shamt reg(rd):=reg(rt) >>>shamt;

shift right logical (R,0,2) srl rd,rt,shamt reg(rd):=reg(rt) >>shamt;

shift right logical variable (R,0,6) srlv rd,rt,rs reg(rd) := reg(rt) >> reg(rs,,);

store byte (1,40,na) sb rt,imm(rs) mem[reg(rs) + signext(imm)l,., := reg(rt),.,,
store word (1,43,na) sw  rt,imm(rs) mem(reg(rs) + signext(imm)] := reg(rt);
subtract (R,0,34) sub rd,rs,rt reg(rd) := reg(rs) - reg(rt);

subtract unsigned (R,0,35) subu rd,rs,rt reg(rd) := reg(rs) - reg(rt);

xor (R,0,38) xor rd,rs,rt reg(rd) := reg(rs) A reg(rt);

xor immediate (1,14,na) xori rt,rs,imm reg(rt) := rerg(rs) * zeroext(imm);

Definitions
* lump to target address: JTA = concat((PC + 4),, ,,, address(label), 00,)
* Branch target address: BTA=PC+4 +imm * 4

Clarifications
* Al numbers are given in decimal form (base 10).

*  Function 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, Vi oy T

®*  Subscripts, for instance Xg,, means that bits with index 8 to 2 are spliced out of the integer X.

®  Function address(x) means the address of label x.

* NOP and na means “no operation” and “not applicable”
® shamtis an abbreviation for “shift amount”

IEEE 754 Float-Point
Formats

Fioa

, respectively. ing Point Cor

, i.e. how much bit shifting that should be done. Sign Exponent " Fraction

Single Precision = 1[31

]
3]
3

Double Precision  1[83

INSTRUCTION FORMAT

R-Type
3 26 25 21 20 16 15 11 10 6 5 0
l op \ rs , rt l rd I shamt l funct ‘]
6 hits S bits 5 bits S bits 5 bits
I-Type
31 26 25 21 20 16 15 9]
L op } rs 1 rt L immediate ’
6 bits 5 bits 5 bits 16 bits
Tee 31 2625 0
LO'D ’ address }
6 bits 26 bits Version 1.0, December 19, 2014
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Answer only five of the following questions:
Question (1):

a)Prove that 7 ={¢.E, ={n,n+1,n+2...} c N,ne N}
Is a topology on N | and hence find the following:

A ,ext(A),b(A)and A,where A= {6,7,8,.....15} (6 degrees)
b)Let (X.7) be a topological space and A=X. Prove that
A=A"Ub(A) . (4 degrees)

Question (2):
a) Supposed that X Z{G,b, c,d, 6} andA:{a,C,e} . Define a smallest

topology on X such that 4" ={c,e},A ={b,e} and hence find :

ext(A), b(A) sl ; (6 degrees)
b) Let (X,7) be a space and AZX . Prove that A=4UA’ | (4 degrees)

Question (3):

a) For a topology 7={X ,9,{b},{a},{a,b}} on X={a,b,c,d,e} .

determine a largest subset A X : 4 ={b},i(A)={c,d,€}. (4 degrees)

b) Forasubset ACX of an excluding point space (.X,¢) find:
A" .ext (A),b(A). | (6 degrees)

Please look the rest of quetions behind this page
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4-(a) Prove that any regular space curve is completely determined up
to its position by its curvature function ¥ = x(S) > 0 and its torsion,
r=7(5)=0 (S -arclength parameter) | (5 marks)
(b) Determine the intrinsic equations of the curve
r = {206”005 u, 2ae"” sin u, ae“} - (5 marks)

S-(a) 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:
r=acosfe +asmbe,,a>0 (5 marks)

6- (a) Determine the curvature x () of the curve given by :

r=4{a(u-sin u), a(l- cos u), bu }

0).x| = |
Then calculate i(0).x¢ _2— : (5 marks)
(b) If a curve lies on the surface of a sphere, show that
d K' T
E + ; =0 (5 marks)

Z il ey Gkl aa ALuY) gl
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Assiut University Final Exam 14/3/2021

Faculty of Science Computer Graphics Level: 4
Mathematics Dept. Code : MC461 Time: 2 hours
s Sy 2 )
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.

. : . [ cosm/4 sinm/4
8. A matrix that rotates vectors by n/4 radians (45 degrees) is | sinm/4 ' cost/4l
9. CAD/CAM stands for computer-aided diagnosis and computer-aided manufacturing.

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

|

11. A graphics pipeline is a special software/hardware subsystem that efficiently draws

is scale (0.5, 1.5) =[

3D primitives in perspective.

12. The transform that shears horizontally, shear-x(0.5) :[ 015 (1)]
13. The matrix that shrinks x and y uniformly by a factor of two is scale (0.5, 0.5)
:[0.5 0 ]
0 05F

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(0.5) 2[ 015 (1)]
17. A vector is reflected across the coordinate axes by using a scale with one negative
=1 0
scale factor reﬂect—x—[ 0 1].

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. Transformations 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.

25. A matrix that rotates vectors by /4 radians (45 degrees) is [— SCI(;S;[//;} s:; 27;]

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
- 1 1
toward the right is shear-x(l)—[ 0 1].

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.




3]

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
segments. Such a sequence is called a polygonal line or polyline.

37. The OpenGL command, G 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 gl Vertex3f() function.

40. GL_LINE STRIP function is used for mouse event.

41. GL_TRIANGLES 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 glTranslatef(5.0, 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
(%, v, 2).

49. glTranslatef multiplies the x—, y—, z — coordinate of every point in the object by the
corresponding argument x, y, or Z.

50. To set a color, use the command glColor3f(). It takes three parameters, all of which

are floating-point numbers between 0.0 and 1.0.

Beor Wiskes
Dr. MWokamed WWostafa Darwiok



Assiut University . Computer Security
Faculty of Science Fourth Level (MC453)
Mathematics Department Time: 2 hours

Answer the following questions: (50 marks)

Question 1: Answer the following (MCQ) questions: (40 marks)
1-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 threat, 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-Attack that 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

10-means used to deal with security attacks

A Prevent B. Detect C.All previous choices.

11-Alossof ............ is the unauthorized disclosure of information.

A. confidentiality B. integrity C. availability
12-Alossof ............. 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




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

15-........ means verifying 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 s sue : The security goal that generates the requirement for actions of an entity
to be traced uniquely to that entity.
A. confidentiality B. accountability C. availability

| Q7 S 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.

21-Exposure attack can result in the following threat consequence ..........
A. Unauthorized disclosure ~ B. Deception C. Disruption

22- Interception attack can result in the following 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



29-Corruption 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

31-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 symmetric encryption scheme has ........ ingredients.
A.two B. three C.five

34-Data Encryption Standard (DES) uses .... bit plaintext block.
A.56 B. 64 C. 128

35-Data Encryption Standard (DES) uses .....bit key.
A.56 B. 64 C.128

36-Triple DES uses .... bit plaintext block.
A.56 B. 64 C.128

37-Advanced Encryption Standard (AES) uses .... bit plaintext block.
A.56 B. 64 C. 128

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 of authenticator is referredto as a ........

A.token B. static biometrics C. dynamic biometrics

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 referredtoas a ........

A.token B. static biometrics C. dynamic biometrics

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 rhythm. This type of authenticator is referred toasa ........

A.token B. static biometrics C. dynamic biometrics

Question 2: Select which of the following statements are false and which are true?(10

marks)

41-the use of the CIA triad to define 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 particular services are often
counterintuitive.

45-in computer security physical and logical placement needs to be determined.
46-in computer security additional algorithms or protocols may be involved.
47-in computer security attackers need to find 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 design is
complete.

Best wishes



Department of Mathematics, = a sl 4l
Faculty of Science, 74 P g 4

University of Assiut. N 'wa)n sl

& (s sl lata) 22020/2021 () aladl
#2021/3/8 gkl A3 0 50 ; A< ds
clela &35 3¢l | AT oA Jay | (2) Sl (B U aadal ga ;R e

(A202 12 iy JS) A0 Aliaa] LAY ¢po 18 Gl 5 (o ]
1 —a) For small £, determine the order of the functions

. -1 € ) o 1 =1
.Sin ——), sinh -,sech™ ‘¢
(V1+e ! e’

— b) Arrange the following in descending order for small ¢

.o € . 1 s 1
sin (———) sinh -,sech™ " &,coth -,
V1+e € €

In (ln(%)) ,E* ln—i— , 3—% .

(12 Marks)

2 —For small € , determine two terms in the expansion of each root of the following
equations:
a) ex* —x*+2x—-1=0.
€ 3 €2

b) x— e = 0. (12 Marks)

3 — a) The asymptotic expansion of J, (x) for large x is

= 2 [ (o= 5 22 cos (-2 )]

Determine two-term expansions of J,(x) = 0.
—b) Show that as x — oo

fxooe"tz dt = e™*’ (—1——— sl 7 )

2x 4x3 8x5

(12 Marks)
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Put (V') in front of the correct answer or (%) in front of the wrong ones:

1 Most of the asymptotic approximations converge as the number of ()
terms N — oo for a fixed g, where e<<1.
5 The asymptotic expansion of %’;'Q can be obtained from term by term ()
differentiation of the asymptotic expansion of f(x, €).
T o W2y ) ()
4 The matched asymptotic expansion method is suitable for singular ()
perturbation differential equations.
5 The equation y""" + ey" + 2y’ + 2y = 0 is a singular differential ()
equation.
If we have e y" 4+ 2y’ +y* = 0, y(0) = 0 and y(1) = 0.5, the outer
6 solution (near the boundary x = 1) for this differential equation is ()
: 1
given by y, = Nk
If wehaveey" + 2y’ +y3 =0, y(0) = 0and y(1) = 0.5, the inner
7 solution (near the boundary x = 0) for this differential equation is )
X
given by y, = %(1 - e_ZE) .
If we have e y'' + 2y' +y® = 0, y(0) = 0 and y(1) = 0.5, the
8 composite expansion of the solution for this differential equation is ()
: 1 1wk
given by y(x)~ —— %
Given a certain tolerance |x — x,| > 0 we can increase the accuracy of
9 the Taylor expansion of a function / about the point x, by adding more | ( )
terms to the Taylor expansion.
%S-=—s+(u+s)c,
| If we have the system tdc §(0) =1, (0) = 0.
10-13 £E=s~(K+s)c,
Where K and u are constants. Then we have:
10 This system has a boundary layer at t = 0. ()
; _co(t)
11 We can write sy(t) = —TT ()
. =L (1 _ U1
12 We also can write co(t) = — (1 e ) ()
The composition expansion of the solution is
13 N t
C(t)~ Co(t)"}‘ﬁ‘l‘e (K+1)£ ( )
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