Assiut University - ) Computer Security

IFaculty of Science . Fourth Level (MC453)
Mathematics Department - Time: 2 hours
Term Exam August 2016

Answer the following questions: (50 Mari{s)

Ouestion 1: Answer the following (MCQ) questions: (10Marks)

1.

Lo

wh

An assault on system security that derives from an intelligent threat

A, Attack.

B. Threat.

C. Vulnerability.

D. Risk. A

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. Vulnerability.

D. Risk. :

Possible danger that might exploit a vulnerability

A. Attack.

B. Threat.

C. Vulnerability.

D. Risk. ~

FFlaw 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.

D. Risk.

An action, device, procedure, or technique that reduces a threat, a vulnerability
A. System resource. A
B. Countermeasure.

C. Security policy.

D. Adversary.

An entity that attacks, or is a threat to, a system.
A. System resource.

B. Countermeasure.

C. Security policy. ‘

D. Adversary. ; e
Attack that does not affect system resources

A. Passive.

B. Active.

C. Insider.

D. Outsider.

Attack that initiated from outside the perimeter

A. Passive.

B. Active.

C. Insider.

D. Outsider.
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9. Attack that initiated by an entity inside the security perimeter
A. Passive.
B. Active.
C. Insider. |
D. Outsider. 5
10. means used to deal with security attacks v
A. Prevent.
3. Dctect.
C. Recover.
D. All previous choices.

Question 2: Answer the following questions: (10 Marks) -
I-Explain the term CIA Triad?
2-Mention some of the computer sceurity challenges?

Question 3: Answer the following questions: (10 Marks)
I-Define the term nonrepudiation and its types?

3 - 3 . 3 e i
2-Mention the top five sccurity technologies used in practice?

(uestion 4: Answer the following questions: (10 Marks)
I-lixplain the symmetric encryption ingredients?
2-Lixplain the methods used to attack symmetric encryption?

Question 5: Answer the following questions: (10 Marks)
I-Explain cach of DES and 3DES?
2-lixplain AES?

Dr. Tarik Ibrahim



Final Exam for Level 4 Mathematics Dept.

Subject: Neural Network Faculty of Science
e Time: 2 Hours Assiut University
2015/2016 '
v Summer Course
.. Date: 24-8- 2016 )

‘Answer the Following Questions: (50 marks

QL. [a. Explain a simple mathematical neuron model with a simple (15 marks)
diagram. |
b. Give a simple definition about Artificial neural networks

Q2. Explain three different types of Neuron signal functions (15 marks)

(20 marks)
Q3 a. Write the Backpropagation Algorithm :

b. Optimize the weights using backpropagatwn algorxthm to correctly
| map arbitrary inputs to outputs. :

Best Wishes, Dr. Alaa F. Mohamed



Assiut University 4th Mathematics (Summer Tirm)  Time:3 hours
Faculty of Science Complex Analysis 412M May : 2016
Math. Dept. Instructor: Professor Dr. Mohamed Abd El- Rahman Ahmed

Answer only five of the following questions:

1- a) State and prove a characterlzatlon of the continuity of a complex-valued
function at a pomt (10 degrees)

b) Show that
V2 } ZI > ! Re(z)—Im(z) :

{z]—zzlzlzl[—|22| < 6-0,=2nz, n=0,x1,+2,..
(10 degrees) |

2-Let z#0, z,#0, z#0. Is:

0 Zzz[__j(z_j an sen@)=sim{-iz) (@) || =] zzu.<_|z,_;|s|z,|+|zz,

(]V) A,g[_z_J Al’g(Z,)~Arg(zz), (V) 4 'Zli ei(ﬂrg(‘-’,)*arg(rz)—arg(:;)).",
z 3 3

(20 degrees)

3-a) State and prove Residue Theorem. (6 degrees)

Lo 1<l <2. (6 degrees)

b) Write Laurent series of the function 5
(z+ 2)(22 +1

¢) With details, what do you think about the folloWing implication:

not satisfactory of Cauchy-Riemann equations at 2 = f'(z,) not exist.
(8 dcgrees)

4- a) State and prove Cauchy Integral Formula. (10 degrees)
b) Solve the equations:

. - 1
¢ =1-+/3i, sinz=cosh4, coshz=-2, Inz= 5111(2)~%i. (10 degrees)

To behind




-t

5-a) Conclude that the existence of the limit of a complex-valued functl()n J leads
to the existence of the limit of a function |af

|a‘/'|(z)::|a][‘/'(z)| VzeC.

, a<-1, given by

(5 degrees)

b) Verify that

(i) | cosh(z) [2 = sinh” (Re(z) )+ cos® (Im(z) ), (if)

= [

e’ +e"'}_<_e" ol

b

(iii) if lim f(2)=/(a) exists, then it is unique and it equals /'(z,).
A Z—2z,

(15 degrees)
L2 .
6- a) Using Residue Theorem, evaluate j_% - +22 cdz taken counterclockwise
‘ 5 (z-1)(z* +9) : :

around the circle | z-2|=2. ' (6 degrees)

b) Verify that u(x,y)=e"(xcos(y)-ysin(y)) is a harmonic function. Also, deduce
the corresponding analytic function (12 degrees)
Finish

G00D LUCK
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Mathematics Department Final Exam June 2016
Mathematical Statistics (MS 442) Time: 3 hours

Answer five questions only: (10 marks for any question)

1-a) For the joint probability mass functionf(x, y) = 5 x+y), x=12, y=12,34, compute
fx (%), fy (), p(x,y), are X and Y dependent or independent.
b) Let X,.X,.....X, be arandom sample of size n from the Poisson distribution with parameter A :

(1) compute the moments estimator of A .

(i1) prove that X is a minimum variance unbiased estimator for A .
2-a) Let fy(x)=24x",0<x<0.5 andf(y]x)= 2%, 0<y<2x, computefy y(x|y).
X

b) If the two random variables Z ~ N(0,1) and U ~y?(k) are independent, find the PDF of

X=2Z/vU/k .

3-a) Let X,.X,.....X, be arandom sample of size n from the exponential distribution with

parameter 0, compute the Bayes estimator of the parameter 6 by assuming a conjugate prior
distribution for 6 under the squared error loss function.

b) Compute the Fisher information matrix based on a single observation from the N(, 62) distribution

4) Let X,,X,,...,X, be arandom sample of size n from a normal distribution N(u,6%):

(i) compute the maximum likelihood estimator of &>
_ 5
(x;=X)

M=

7
(ii) show that le)s— ~y*(n-1), §’=
(o3

!

1
0
==

(iii) show that s* is consistent estimator of o2
(iv) for a random sample of size 25 and x = 80 from the N(u,36), test Hy :p1 =90

against the test H; : 1 # 90 at a significant level o =0.05.

5-a) Let X <Xy <...< X, be the order statistics of a random sample of size n from the

uniform distribution U(0,0):
(1) Compute the maximum likelihood estimator of0 .
(i) Compute E(X,) and find the value of ¢ so that ¢ X, 1s an unbiased estimator of 6.

b) Construct a 100(1- )% CI for the variance ¢* of a normal distribution and for a random

sample of size 8 and x =85 from the N(w,72) compute a 95% CI for p.

6-a) Let X,X,....X, be a random sample of size n from a population with Pareto

density function: f(x;0,B)=0p%x ) B<x <o, construct a 100(1 — )% CI
for the parameter 6 when B is known.

b) Let X}, X;,...,X,, be arandom sample of size n from a normal distribution N(6, o2 ), compute
the Bayes estimator of the parameter 0 by assuming 0 ~ N(a,b?) is a conjugate prior

distribution for 6 when o is known under the squared error loss function.

. sl 5 (3 il laiail] pulof
e dens Jale dena /o cmala e.s_'s:\)'/.\i




‘Mathematics Department Y S aal ) Joadll laial
‘Term Exam ' il &IV s sl
Theory of Compilers = Sl siall 25053 1y il
Code: 458 MC gty M pud -p slall 306 & 458 : e
Time: 2 hours : Olielu 13l
June 2016 4 2016 i

Answer the following questions: (50 Marks)
‘1. Complete the following statements from the given table. (20 Marks)
Note: each answer may be used several times.
1 | DFA 6 | Regular expressions 11 | ambiguity 16 | LL(1)
| 2 | Shift/reduce conflict 7 | four 12 | NFA 17 | three
‘| 3" | reduce/reduce conflict |8 | parse tree 13 | action 18 | DFS

|4 Optimization 9 |LRQ) = 14 | LALR(Q) 19 |goto

5 | IR Optimization 10 | BFS : 15 | tokens 20 | LR(0)
R TR an error where a shift/reduce parser cannot tell which of many reductions to perférm. ()
b. Any LR(0) grammar is .............. « )
" C. .veee.....are a family of descriptions that can be used to capture certain languages. ( )
d. Lexical analysis splits input text into ......... (G
e. Every SLR(1) grammaris........... ( )
-f. Encoding the steps in a derivation. « )
~ g. Low-memory ...... has higher scan time. « )
h. Leftmost ....... works on all grammars. « )
i. Formally, a CFG is a collection of ....... objects. )
| P — is impractical because its contextual information makes the automaton too big. ( )
R a property of grammars, not languages. « )
1. 2 wnemmiaion improve the resulting structure. ()
m. The worst-case memory usage of .......... is linear. )
"~ n. The......... table maps state/symbol pairs to a next state. ( )
o. High-memory ......... has lower scan time. « )

e



\

\
b

N

1L Write the scientific term of the following definitions: (10 Marks)

| Definition Scientific term

1. The piece of the original program from which we made the token (5 5250 i e e o4 e e )

- 2. The leftmost complete cluster of leaf nodes. A — )

3. state where the handle might occur, but we might actually need to keep searching. T e )

.4. Theorem that correctly computes LALR(1) lookaheads. ' Wl )

5. | Pick the rule that was defined first. (o )

6 Identify the meaning of the overall structure. (ERRER )
7. Store extra information about the token. | (memmaanas i san biaie )

8. Match the longest possible prefix of the remaining text. (' st s s st aina' )

: 9. . The set of terminals that might come after a given nonterminal. (ovvennenn e s o 9 S )

: 10. Recover the structure described by that series of tokens. | (oot IR SR £ S i )

IIIL. (a) Consider the following grammar:
S—Z
- Z—aMa | bMb | aRb | bRa
_M-e¢
- R—e¢
which is known to be LR(1) with the following automaton during a parse of the input aca:

S—-Z
Z— -aMa

Start gyl 7, pMb
Z - -aRb
Z— ‘bRa

2.

Z~—a-Ma
Z-+a-Rb
M s -
R -a

T

Z—aM-a § _a* Z-—-aMa- §

Zpl 5z s

o Ur Uy I W

a M- o a
I . b

U

5 5



Is this grammar is SLR(1)? If you can decide whether the grammar is SLR(1), do so and explain your

reasoning. If you cannot decide, explain why not.

IIT. (b) Consider the following ambiguous srammar:

E—-E+E

E—E*E

E — int

E — (E)
Explain why this grammar cannot be parsed with an LL(1) parser, even if the parser knew the
relative precedence and associativity of addition and multiplication.




IV. (a) Convert the following NFA to DFA: (5 Marks)

45



IV. (b) Given the following grammer:

E—-F

E—E+F

F-F*T

F—-T

T — int

T — (E)

Use the Shift/Reduce Parsing algorithm to derive int+ int*int + int

=== With My Best Wishes ===
Dr. Daliov Nashat

55

(5 Marks)
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Answer the following questions: (50 Marks)
I. Choose the correct answer and write it in the answer table: (20 Marks)
L. The ¥ava compiler prodiites waxmmmsmmurmmrsones
(a) Java bytecode (b) machine language (c) assembly language (d) an iterated list
2 Java ... can run from a Web browser.

(a) applications (b) Micro Edition programs (c) servlets (d) applets

3. The extension name of a Java bytecode fileis ...................

(a) .java (b) .obj (c).class (d).exe

4. Which of the following is not reserved word?

{a) public (b) static (c) (d) class

5. A block is enclosed inside ...............

(a) parentheses (b) braces (c) brackets (d) quotes

6. 1f a program compiles fine, but it produces incorrect result, then the program suffersa ...... error

(a) syntax (b) runtime (c) logic (d) style

7. Math.pow (4. 1.0/ 2) returns ................

(a)2 (b)2.0 ©0 (d)1.0

. - is a template or blueprint for objects.

(a) Class (b) Identifier (¢) Method (d)IVM

9. The expression4 +20/(3 - 1) * 2 isevaluated to ................
(a)4 (b) 20 (c)24 (d)9
10. What is the value of (double)(5/2)7

(a) Z (b) 2.5 (c)3 (d)2.5

116



1. Which of the follewing is a possible output from invoking Math.random()?

(a) 3.43 {b)0.5 (01 (d) 1.0

12, Assume x =4 and y = 5, which of the following is true?

(aA)x<5&&y<3 (byx<5jy<s5 ©)x>5&&y>5 (x>5|y>5

I3. Suppose x=10 and y=10. What is x after evaluating the expression (y > 10) && (x-- > 10)?

(a)9 {b) 10 (c) 11 {d) 12
14. "abc".compareTo("aba") returns...........
(a) 1 (b) -2 (c)-1 (d)2
I5. Assume s is "ABCABC", the method ......... returns an array of characters.
(a) String.toCharArray() (b) s.toCharArray()  (c)String.toChars() (d) toChars(s)

16. Assume doublef][] x = new double[4][5], what are x.length and x[2].length?

(a) 4 and 4 (b)y5and 4 (c)4and 5 (dySand 5

I7. Suppose your method does not return any value, which of the following keywords can be used as a
return type?

(a) void (b) int (c¢) double (d) public

§. S——— represents an entity in the real world that can be distinctly identified.

(a) A class (b)A method (c)An object (d) A data field

19. The default value for data field of a boolean type, numeric type, object type is ....... , respectively.

(a) true. 1, Null (b) false, 0, null (c) true, 0, null (dytrue, 1, null
20. Which of'the following are correct ways to declare variables?

(a) int length, width: (b) int length; width (c) int length, int width; (d) int length : width

Answer Table

7118 |19

{39
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Question | 1 71819 [10|11 12|13 14 |15 |16
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{1, Write the output of the following blocks of code:

O Marks)

NO| ' Code

Output

Clotor(inti=lii<= ]O: 1++) 4 ‘ 3
System.out.print(i ~ " "): E |
i H

Hee: !

' 2. idouble[] myList={].5.5.5.5. 1} !

‘double max = mvList[0]: : |
| lintindexOfMax = 0: |
P . i

or (int 1= 11 <mylList.length: i++) { 3

| if (myList[i] > max) !

| max = myList[i]: !

- indexOfMax = 1: !

| |

Il

Svystem.out.printin@indexOfMax):

oY)

String s1 = new String("Welcome to Java!"):

| 5 String 52 = si.toUpperCase():
| PF

if (sl ==42)
| elsent(sl.equals(s2))

L oelse

3

Sy stem.out.pr intIn{"s1 and s2 have different contents"):

i S}'St@ﬂ].Dm.primm("sF and s2 reference to the same String object"):

System.out.printin(”s1 and s2 have the same contents”);

4. istatic void nPrint(String message. int n {

i §\\'hile(n> ‘,;

Systern.out.print(message):

n--:
1

|
|
|
[
i
HE|
il
o
i |
|

‘What is K after invoking nPrint("A message". k)?
jintk=2
nPrint("A message”. k):

S50 mtj=0:
ntj=-++j+

g

System.out.pi mtln("'\\} tisi? "+ 1)

‘hn

6.1 int[][] values = {{3.4.5. I .6, 1.
int v = values[0][0]:

e
e

{3

[Se]
et
—

for (int[] list : values)
for (int element : list)
if (v > element)
v = element
System.out.print(v:

double x = 5.3;
Nty = (int)x:

~J

System.out.printin("x is " +~x+ " and yis" +y);

316



i e s

'8

lint sum = 0:

it item = 0:
do |
item=+:
| sum += item.
| if (sum > 4) break:
:‘)
[

f\\'hi\e (item < 3):

' int number = 6:

i while (number > 0) 4
% number -= 3;
i

Svstem.out.print(number + " ")
L
§

o,

O ST e e S

i

|
%S,\'stem.om.primln(\"Ja\‘a is neat".replaceAll("is", "AAA™));

I11. Underline the error in each block of code below and correct it:

(10 Marks)

No

Code

Correction

1.

int count = 0:

twhile (count < 10} §
1 7"

| Svstem.out.printin("Welcome to Java™):

| count++.
)

Jinti=3434: double d = 3434
Svstem.out.printf("%o5.1f %3.1{". 1. d):

8]

nt x:

N

double d = 1.5;
switch (d) |

(
case 1.0: x= 1
5

case 1.5:x=2:
case 2.0: x = 3:
i

. ipublic class Foo §

private int x:
public static void main(String[] args) {
Foo foo = new Foo():

Svstem.out.printin(foo.x):

¥
f

!
f

)

final int] Jx={1.2.3.4}:

int ] v=x:

X =new mt[2]:

for (inti=0:1 <v.length:i++)

Svstem.out.print(vfi] + " ")

4|




L

i1, Write the output of the following blocks of code:

{19 Marks)

No Code

Output

Cltor (inti= 1ii <= 100144
Svstem.out.print(i =~ " ")

1]
]

n
(1
ok
-

| 2. [double[] myList = {1.5. 5. 5.
| double max = mvlList[0]:

lint indexOfMax = 0:

‘ for (int i = ;i < myList.length: i++) {
Lo if (myList[i] > max) {

max = mvlist[i]:

indexOfMax =1

I
‘

Svstem.out.printin(indexOfMax):

(200 String st = new String("Welcome to Javal!");
| String 32 = si.tolUpperCase():
: 1 (s1 == ¢<2)
{ Svstem.out.printin(”s1 and s2 reference to the same String object”):
| elseif(sl.equals(s2))
. System.outprintin(”s! and s2 have the same contents™);
l else
Svstem.out.printing”s1 and s2 have different contents"):
e istatic void nPrint(String message. int n)

Forwhiletm >0y

Systern.out.print(message):

'What is k after invoking nPrint("A message". k)?
intk=2
nPrint("A message”. k):

4

mtj=0:

inti==+++]*35;

i

System.out.printin("What is i? " + 1);

6.1 int[]{] values = {{3.4.5. 1}. {33,6. 1.2} }:
intyv = \”xlue s[0][0]:
for (int[] list : values)
for (int element : list)
if (v > element)
| v =element:

Svstem.out.print(y

7. idouble x = 5.5:

Hnt v = (int)x:

' N

System.out.println("x is "+ x+ "and yis " + y):

3|6



| 8. ﬁint s = 0
int item = 0
gd() !

Ditem=+:

L sum = item:

if (sum > 4) break:

N
it

while (item < 3):

9, int number = 6;

I while (number > 0) !
number = 3:

Svstem.out.print(number + " ");

t
!

10.|System.out.printin("Java is neat".replaceAll("is", "AAA™);

S S e

IT1. Underline the error in each block of code below and correct it:

(10 Marks)

NOE Code

Correction

I gint count = 0:

while (count < 10) {
§ Syvstem.out.printin("Welcome to Java"):
I count=+;

b

-2 finti = 3434: double d = 3434;
~ISystem.out.printf("%65.1f %3. 11", 1. d):;

[P

int x:

n

fdoub]c d=1.
] switch (d) {

fcase 1.0: x =1
lcase 1.5: x =2; §
case 2.0: x = 3;

' |
‘ .

4. ipublic class Foo |

private int x:

public static void main(String[] args) {
Foo foo = new Foo():
Svstem.out.printin(foo.x):

1
s

!
f

Soffnalint[ Jx={1.2.3. 4%,
jim{ ] y=x:
}\ = new int[2]:

for (int i =011 < y.length: i++)

i
fS\'Stem.mn.print(}-‘[i} +" ")




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

1. A program that reads an unspecified number of integers, determines how many positive and negative values

have been read, and computes the total and average of the input values (not counting zeros). Your program

ends with the input 0.




~N
~

2. A program with a method that checks whether two words are anagrams. Two words are anagrams if they
contain the same letters in any order. For example, silent and listen are anagrams. The header of the method
is: public static boolean isAnagram(String sl, String s2) the program will prompt the user to enter two
strings and, if they are anagrams, displays two strings are anagrams, and displays two strings are not

anagrams if they are not anagrams.

=== With My Best Wishes ===

D). Oty MNitor



Final Exam for Level 4 Mathematics Dept.

Subject: Cryptography course, MC466 Faculty of Science
Time: 2 Hours ~ Assiut University
20152016 '50’ b
20a Term 2015/2016 POINES
Date: Jun, 14, 2016
Q1. (25 points)
Q1.1 Choose the correct answer: (13 points)
7

1-- We use Cryptography term to transforming messages to make
them secure and immune to

~ a) Change b) Idle c)Attacks d) Defend

- 2-- In cryptography, the order of the letters in a message is
- rearranged by

a) Transpositional ciphers b) Substitution ciphers

¢) Both (a) and (b) d) None of the mentioned
3-- In asymmetric key cryptography, the private key is kept by
- a) Sender | b) Receiver
c) Sender and receiver d) All the connected devices to the network

4-- What is data encryption standard (DES)?
a) Block cipher b) Stream cipher
c) Bit cipher d) None of the mentioned

5-- Cryptanalysis is used
a) To find some insecurity in a cryptographic scheme b) To increase the speed
c¢) To encrypt the data d) None of the mentioned

6-- This is a trial and error method used to decode encrypted data
a) Chaffing and winnowing b) Cryptanalysis
¢) Serendipity | d) Brute force cracking

7-- This is the inclusion of a secret message in otherwise unencrypted
text or images.

a) Masquerade b) Steganography

c¢) Spoof ~d) Eye-in-hand system



§—In this technique a plaintext is paired with a random secret key.
a) Tunneling ' b) Personalization
¢) Van Eck phreaking d) One-time pad

9-- This is an encryption/decryption key known only to the party that
exchange secret messages. - |

a) e-signature _ b) Digital certificate

¢) Private key d) Security token

10-- Heart of Data Encryption Standard (DES), is the

a) Cipher . RO b) Rounds
¢) Encryption | d) DES function

11-- In Cryptography, original message, before being transformed, is
called

‘a) Simple Text _ b) Plain Text

c¢) Empty Text . d) Filled Text

12-- For RSA to work, value of P must be less than value of
a) .p b) q c)n d)r
13--Data Encryptibn Standard (_DES')‘,' was designed ‘by

a) Intel b) IBM c) HP d) Sony

" 14— In symmetric key cryptography, key used by sender and receiver
is

a) Shared  b) different ¢)two keys are used d)None
15-- Keys used in cryptography are

a) Secret key b) Private key c) publickey  d)All of them
- 16-- Am) algorithm_transfo_rms _ciphertext to plaintext.
a) Encryption | b) Decryption

Q) Either (a) or (b) d) Neither (a) nor (b)



17-- In a(n) cipher, a pair of keys is used.

a) Symmetric-key . A b) 'Asymmetric-key
¢) Either (8) or (b) | d) Neither (a) nor (b)
- 18-A cipher replaces one character with another
character.
a) Substitution S b) _Transposition
¢ Either @ or (5)  d)Neither () nor (b)
19-- The Caesar cipherisa______ cipher that has a key of 3.
a) Transposition | £ : b) Additive
¢)Shift - | d) None of the above
20-- The _cipher reorders the plaintext characters to create a
ciphertext.
- a) Substitution b) Transposition
¢ Either (a) - (15) - d) Neither (a) nor (b)
’21—- Am)__ isakeyless substitution cipher with N inputs and M

‘outputs that uses a formula to define the relationship between the
input stream and the output stream.

' u’fa)"S#Box - b) P-box . c)T-box - d) None of the above
22-- A(n) is a keyless transposition cipher with N inputs and

- M outputs that uses a table to define the relationship between the
" input stream and the output stream. , ‘

a) S-box b) P-box c)T-qu | d) None of the'above .
23-- DES has | rounds. | | | \
a) 14 b) 15 - c)lé6 d) None of the above

24-- DES uses a key generator to generate round keys.
32bit  byasbit  c)54bit  d)42-bit

v



25-- A modern cipher is usually a complex cipher made of a
combination of different simple ciphers.

a) Round - b) Circle ~¢) Square d) None of the above

- 26-- Types of Cryptanalytic Attacks are

a) cipher text only b) known plaintext

c) Either (a) or (b) d) Neither (a) nor (b)
01.2 Complete the following sentences: (8 points)

1- is the information used in cipher and known only

to sender/receiver.

| Dagne o : _ is the field of both cryptography and
cryptanalysis. '
3- dissipates statistical structure of

plaintext over bulk of ciphertext.

4- : makes relationship between ciphertext -
and key as complex as possible.

5-1In Steganography the sender of a message would hide itin a
file

6- Steganography System Requirements are
5 _ and

7- DES has permutation, which we call




Q1.3 Encrypt and decrypt the next secret message By RSA
algorithm: . (4 points)

using the two prime numbers 11, 3

secret message is E = 5



W———j

Q2. (15 points)

Q2.1 The input to S-box 1 is 100011, What is the o

rm—

utput? (5 points) '

S-box 1

Input
100011 et

Output

v




o Q2.2 Draw figures to illu‘strate:
1. Steganographic system e
2. A round in DES (encryption site)
3. DES function

(10 points)



Q2. (15 points)

Q2.1 The input to S-box 1 is 100011. What is the output? (5 points) |

SR

S-box 1

Input Output
100011 S-boxl

W‘




Q3. Write the code that illustrate | (10 points)
1. Vigenere cipher algorithm.

2. LSB algorithm
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Answer five questions only :-

1-a) Prove that the error bound of Euler method for solving I.V.P

y=ft,y) a<t<h, yla)=«x
Satisfies the following relation ,
hM

ly(t,) — wil < -é?[e“tra} ~1]
foreachi=0,1,2,............N, where M, L are constant such that |y"| < M
and L is Lipchitz constant.
(5Marks)
b) Compute the value of h necessary for |y(t;) — Wi| < 0.1 for
solvingthe LV.P y' = %—%—yz,l =t=<2,
(exact solution y(t) = — %) (5Marks)

2-a) Derive Adams-Bash forth three step method and show that error is
3
3 y*() ht ti2 ¢ <t (5Marks)

b) Solve the following I.V.P using the method in (a) (5Marks) |
y'=y—-t*+1 0<t<2, y(0)0=0, h=05

3-a) Derive Rung-Kutta of second order for the numerical solution of

LVP y'=f(x,y) y(xo)=y
(5Marks)
b) Show that the non linear system

¥ —10x, +x24+8=0 , xlxzz-i—xl—’mxz—!—%:ﬁ
has a unique solution in D = {(x; ,x,)0 < x; , x, < 1.5}, and explain Newton

fixed point to fined the solution. (5Marks)

P.T.O




s

4-a) Find the least square approximation polynomial of degree two for the
function f(x) = cos mx in the interval [0 ,1]. (5Marks)
b) Discuss the linear shooting method to approximate the solution of the

bouhdary value problem

—y"+px)y +qgx)y+r(x)=0 , a=x=<bh, y(a) =, v(b) =8

(5Marks)
5-a) Prove that for any x(® € R™ the sequence {x*}2>, defined by
x¥=Tx* 1+ ¢ foreach k = 1 converge to the unique
solution x = Tx + ¢ iff p(T) < 1. (5Marks)
b) Solve the following linear system using Gauss Seidel iteration
method (Note : use three iteration only)
10x; + x5, + 2x3 = 13
Xy + 10x, + 3x3; = 14
3%, + 2x, + 10x; = 15 take X =(0,0,0)
(5Marks) .

5) Using the finite difference method to approximate the solution of the

boundary value problem
y"+y=0 O0<x<m, y(0)=1, ym@=-1, h="/q
(10Marks)

glailly b sally Lilial e ALY g
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Final Exam for Level 4 Mathematics Dept. \
Subject: Distributed Computing, MC452 Faculty of Science )
Time: 2 Hours Assiut University
20 Term 2015/2016 >0/ points

Date: Jun, 5, 2016

Q1:
Q11

Complete the following sentences: (1 point to each space)  [15 points]
1. In Computing each processor has its own private memory and

the information is exchanged by passing messages between the processors, while in

Computing all processors may have access to a shared memory

to exchange information between processors.
2. The two important categories of parallel computers are

and

3. is a standard specification for message passing libraries.

4. Independent tasks apply same operation to different elements of a data set are
called

3. Processors in a parallel computer may communicate over

or interconnection media.
6. In a/an ___the ratio of switch nodes to processor
nodes is greater than 1: 1, such as network.

7. The min no. of edges between switch nodes that must be removed to divide the
network into 2 halves is called

8. is the largest distance between two switch nodes.

9. The number of switched nodes needed for a binary tree of depth 5 is

10. In Flynn's Taxonomy, MISD means

11. focus on data first, then associate
computation with data.

12. The communication is called when a task
needs values from a small number of other tasks.

13. Amdahl's Effect, increasing size of problem, leads to speedup.

1




Q2:

Q2.1

Q22

[10 points]
Draw the data dependence graph of the following code, and explain
dependents or independents between S1,S5,,53,54, S5, S¢. (5 _points)
S1)acum=0;
S,)acum t=0;
S3)n=x;
Sy) for(inti=1;1<=n/2; i++)
acum +=1;
Ss) for(inti =n/2 + 1;i <=n; i++)
acum t+=1i;
Se) acum += acum t;

An Omega network is an indirect topology and it is illustrated for 8 processors in
the figure (on the right). (5 points)

a) Give the route to send a message from processor 000 to processor 011.

b) Give the route to send a message from processor 101 to processor 010.

¢) Write the rules that you are applied.

Rules

Route of operation (a) is

Route of operation (b)is

| ]



Q3:
Q3.1

[7 points]

Consider the directory-based protocol for the cache coherence problem for thy

shown architecture. Assume the following five operations now occur in order
listed: CPU 2 reads X, CPU 2 writes 9 to X, CPU 1 reads X, CPU 0 reads X, and
CPU 1 write 9 to X. Show the states of the directories, caches, and memories after

o

each of these operations. (5 points)
L Interconnection Network
Interconnection Nebwork ) B ik i
™ ™ /" ‘l’)m L i "
™, r" ™ R
MEM - |
\ 9 A A A1 A 7
Cashes = L
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Q32

Ilustrate by figures the difference between Asymmetrical multicomputer
and Symmetrical multicomputer (figures only). (2 points)

Asymmetrical multicomputer

Symmetrical multicomputer




Q4:
Q4.1

[10 points]
Explain briefly the Foster's design methodology for designing a
parallel algorithm (definitions only), then discuss the Checklist of the

| first step.




Q3.2

[lustrate by figures the difference between Asymmetrical multicomputer

and Symmetrical multicomputer (figures only).

(2 points)

Asymmetrical multicomputer

Symmetrical multicomputer




Q3.2

[lustrate by figures the difference between Asymmetrical multicomputer

and Symmetrical multicomputer (figures only).

(2 points)

Asymmetrical multicomputer

Symmetrical multicomputer




Q3: | [8 points]
Q5.1 |

Define Speedup and Efficiency measures of parallel performance analysis.

[2 points]

B2 | A parallel program achieves a speedup of 9 on 10 processors. What

is the maximum fraction of the computation that may consist of
inherently sequential operations? [3 points]




Q5.3

Write a comment about next figure (figure (1)). [3 points] \

Assume that execution time components are
Computations that must be performed sequentially: o(n)
Computations that can be performed in parallel: ¢{r)
Communication operations: x(7,p)

Where, p is the number of processors and » 18

o s

Execution Time

Comment:

Processors

the size of the problem

Best Wishes, Dr. Yara S. Raslan



“Assiut University
Faculty of Science

Department of Mathematics

Final Exam in Data Mining (fourth-level)

~ Time: 2 hours

2016

Total Mark:50

Question 1: [25 Marks]

o 0O oo
—

D

Question 2: [25 Marks]

a) Write the Naive Bayes Classifier algorithm.

Answer cach of the following questions:

Write the k-Nearest Neighbour Classification Algorithm.

Demonstrate the main differences between different types of attribute/variable.
lllustrate the complete knowledge discovery process.

Write the K-means Clustering Algorithm.
Derive the linear regression model in just one dimensional case.

b) Build Naive Bayes Classification model on the following dataset:

Day . season - wind Rain Class
weekday spring none None on time
weekday  winter none Slight on time
weekday winter none Slight on time
weekday  winter high Heavy Late
saturday summer normal None on time
weekday autumn normal None very late
Holiday summer high Slight on time
Sunday summer normal None on time
weekday  winter high Heavy very late
weekday summer none Slight on time
saturday spring high Heavy cancelled
weekday  summer high Slight on time
saturday winter normal None Late
weekday  summer high None on time
weekday winter normal Heavy very late
saturday autumn high Slight on time
weekday autumn none Heavy on time
Holiday spring normal Slight on time
weekday spring normal None on time
weekday  spring normal Slight on time

c) Find the most likely classification for an unseen instance such as: weekday, winter,

high, and heavy. -

Good Luck

Dr. Mohammed M. Abdelsamea




Time:3 hours
May : 2016

Complex Analysis 412M

Assiut University

4th Mathematics
Faculty of Science
Instructor: Professor Dr. Mohamed Abd ElI-Rahman Ahmed

(12 degrees)

Math. Dept.
Answer only five of the following questions:
1- a) Mention with details five properties that are satisfied in Real Analysis and
not satisfied in Complex Analysis.
4
b) Evaluate j ® _dz where C is the circle | z—i| =1 described
g (22 + 1)
counterclockwise. (8 degrees)
2-a) State and prove Residue Theorem. (4 degrees)
b) Solve the equations:
o =1-4/3i, sinz=cosh4, coshz=-2, Inz= —In( )—Z—i. (16 degrees)
3-a) Write (i) with proof Cauchy Integral Formula. (4 degrees)
(if) Laurent series of the function - 2 —, l<|f<2. (4degrees)
- (z +20z° +1
/ .F(z)# 0 V2, are continuous at the
(12 degrees)

3

b) Show that the functions f+F, f=F, f.F,

point z, where /, [ are continuous at z,.
Is:

(UI) ‘ ‘ Z; \»’ Ty ’ ’Slzl—,;tS'zllﬂzz

z, #0, z;#0.

(i)

i arg(z, )-arg(z; )-arg(2:) )’

4-a) Let z; #0,
Z ‘Zl\ i

4 - = e

( ) Zy 2, ’22\’231

(1I) sinh(iz) = sinh

| ors(e)-srter)
(20 degrees)

(1 I) arg(—il
b) What do you think about the following implication:
satisfactory of Cauchy-Riemann equations at z, = existence of 7'(z,)-

To behind




| 5- a) Concludc that the limit of a complex-valued function / as z — z; leads to
| the limit of a function /| /| given by

\/’/{(5):\/[7(;ﬂ VzeC.

as = — z,. (5 degrees)

b) Verify that

: (i) }cosh(z) iz = sinh? (Re(z) )+ cosz(lm(z)), (ii) ‘ezz +ef ’ <el ! +\e:

(i) if lim 1) 1(a) exists, then it is unique and it equals f'(z,).

F—%,
(15 degrees)
! L]

5

~ dz in the positive direction.
— Z_

6- a) Using Residue Theorem, find

| 1.:|=2

(6 degrees)

b) - Show that xcos(x)cosh(y)+ ysin(x)sinh(y)—3e " cos(y) is a harmonic function.
Also, determine the corresponding analytic function / where the given
function is an imaginary component of / with 7(0)=-3. Finally, verify that

f(z)-f(=z)+6 cosh(z) = 0.
(14 degrees)
Finish =~ --

1‘? GO0D LUCK




Forth Level :Computer Science Section Time:3 H
Science Faculty Operation Research(2) 426 R June2016
Math. Depart Total degree (50)

Answer four questions only from the following questions:
1-a) Derive the necessary and sufficient conditions for x* to be
a local minimum point for the problem:
Min f(x) (6 points)
-b) Find the extreme points and extreme functions of the
following function -
f(x) = 3x* —8x3 — 6x% + 24x + 12 (6.5 points)
2-a) The Newton-Raphson method used to solve the non-linear
equation f(x) = 0 can be easily modified to find the extreme
values of the single variable problems . Derive this modified
formula and then use it to solve the following problem
Min f(x) = 2% + 2x% — 4x; —2x1%;, x°=(0.1) ,e=10"*
for 2 iterations only (7.5 points)
-b) Verify whether the vector d=(2,1) at the point (0,0) is a
descent direction for the function

f(x) = x:f — X1Xp + 2x§ = 24 F e(*1t+x2) (5 points)

See Next Page




3-a) Derive the necessary and the sufficient conditions for the
given problem Min f(x) ,xeR™ ,

where f (g) isa continuous and differentiable function for
all needed order (6.5 points)

-b) Find the extreme points of the function
f(x)=x3+x3+2x2 +4x2+6 (6 points)
4-a) Derive the necessary condition of the constrained
variation method used to solve the following problem

Minimize f(x4,x;)
Subject to C(xq,x3) = 0. (6.5 points)

-b) Use the derived method to solve the problem
Minimize f(x) = (x; — 1)% + x5
Subjectto x% + x% = 4. (6 points)
5-a) Use the constraint variation method to derive the Lagrange
multiplier method for the following problem
Mini f(xy,x,) Subjectto g(xy,x;) =0 (6 points)

-b) Use the Lagrange multiplier method to find the extreme
points of the problem

Maxmize f(x)=x3+x%—2x;+1
S.t gx)=xf+x%=14 (6.5 points)

‘With best wishes

Taha Elgindy




Dept. of Civil Eng. Civil Eng. Program

\  Faculity of Engineering Course: Hydrology
| Assiut University bylaw:2004
Final Exam Time: 2 Hours
| 2016/2017 — June.. 2016 Marks: 50

Important e This exam measures ILOs no.: (al, b3 and c1)
remarks e No. of pages: S - No. of questions: 3

Question No.1 (15 points)
a) Show schematically the following processes:
1) Warm and cold frontal precipitation.

2) Hydrological cycle.
Answer of Questionl
1)
2)

Good Luck with Success
The Examiners:

Prof.Gamal Abo-Zeid

Dr. Wael Elham Mohamed Sabry




Dept. of Civil Eng. Civil Eng. Program

Faculty of Engineering Course: Hydrology
Assiut University bylaw:2004
Final Exam Time: 2 Hours
2016/2017 — June.. 2016 Marks: 50

b) In a given year, a catchment with an area of 2500km? received 130 cm of precipitation.
The average flow rate measured in the river draining the catchment was 30m’/s.
1) How much runoff reached the river for the year (in m’)?
2) Estimate the amount of water lost due to the combined effects of evapotranspiration

and infiltration to groundwater (in m’)?
3) How much precipitation is converted into river runoff (in percentage)?

Answer of Questionl

b)

Good Luck with Success 2
The Examiners:

Prof.Gamal Abo-Zeid

Dr. Wael Elham Mohamed Sabry




Dept. of Civil Eng. Civil Eng. Program 1(
[’ o

Faculty of Engineering Course: Hydrology P

Assiut University bylaw:2004 He

Final Exam Time: 2 Hours é;_ «
2016/2817 -- June.. 2016 Marks: 50 Pt e

Question No.2 (10 points)

A catchment area of 100 ha has three rain gauges. In a certain month, during a rainfall, 100
mm were recorded in gauge A, 50 mm in gauge B and 0 mm in gauge C. Try to answer the
following requirnment:

(a) Calculate the areal rainfall over the catchment (mm)

(b) During previous rainfall years, a runoff coefficient of 0.8 was recorded. What is the
runoff expected for the rainfall? (m’ /sec)

(d) Observed catchment concentration of phosphorous was 0.20 mg/l. What is the mass
transport of phosphorous at the end of the month? (mg)

Answer of Question2

(a)

(b)

Good Luck with Success 3
The Examiners: *
Prof.Gamal Abo-Zeid

Dr. Wael Elham Mohamed Sabry



FIN Dept. of Civil Eng.
3 Faculty of Engineering
! Assiut University
don ! Final Exam
yroy J 2016/2017 — June.. 2016

S e

Question No.3 (25 points)

Over a period of 7 months, records of daily

Civil Eng. Program L
Course: Hydrology P
bylaw:2004 Ha }
Time: 2 Hours A,
Marks: 50 £ro

rainfall data have been collected. One site

gauge “A” was inspected. Use the double mass analysis technique to carry out the
following operations using the data shown in the table below:
a) determine the approximate date of the first significant change of Gauge “A”

readings.

¢) Evaluate a correction ratic that can be used to adjust incorrect values.
d) Apply the correction process on the incorrect values to get the correct readings.

Reading [' Reading
_..I\_/Ii)gth | “Gauge A” “others”
‘ 1 200 340
L 2 220 410
3 140 L 251
4 184
5 T2
6 55
| 7 47
Answer Question3
(a)
[ T - T ‘" _

i ]

Good Luck with Success
The Examiners: -
Prof.Gamal Abo-Zeid

Dr. Wael Elham Moham.».; Sabry
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(b) Correction ratio

Correction ratio=

(c)

Values Befd;é—
Correction

Values After
Corrections

Good Luck with Success
The Examineis:

Prof. Gamal Abo-Zeid

Dr. Wael Elham Mohamed Sabry
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Final Exam for Level 4 Mathematics Dept.

Subject: Scientific computing'1 ‘ Faculty of Science
Time: 2 Houg‘s - Assiut University

Answer the Following Questions:? (50 marks)

Q1.

a) Fmd a solutlon by a falsi-position method to the equation [19 marks)

x*-2x-3=0. (hint: a= 0, b 2, continue three times)




-t

b) Write a falsi-position method Algorithm.




Q2.

a) Solve the following differential equation
Z—i = (x + y)y, y(0) = 1 Using the milne method to find

y(0.4). (hint: find y(0.1), y(02) and y(0.3) from Runge
kutta of order 2).

-

(15 marks)




-

b) Write a M-file MATLAB to compute the Milne
method
(hint: find y(0.1), y(0.2) and y(0.3) from Eular method).




Q3.

a) Use Lagrange iﬁtefpolation method to find

£(0.36)

LS

(15 marks)




b) Write the M-file MATLAB to compute the
Lagrange interpolation Method to solve the
previous question (how run the code in
command window).

-




Q4.

a. Use the simpson rule to approximate value to

o VT % dx (0=0.2)

s

(10 marks)




-

b) Write the M-file MATLAB to compute the
Lagrange interpolation Method in the previous question
(how run the code in command window).

g

Best Wishes, Dr. Alaa F. Mohamed




