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Arab Republic of Egypt Final Term Exam (2=t Term)
Ministry of Higher Education Second Semester of the year 2023/2024
Assiut University Date: 23/5/2024

Faculty of Sciences Time : 3 Hours

Department of Mathematics

Course: Complex Analysis Code: Math. 412 Testing degree: 50 marks

Answer only five of the following questions:
Question One: (10 marks = 4+3+3)

1. Define and give an example for each of the following: Analytic Functions, Entire Functions,
Meromorphic Functions. "
Re(z) el .
2. Showthat f(z2)=1 z is not continuous at z, =0.
0, z=0
3. Give an example with proof that shows that the following relationship
log(z,z,) =log(z) +log(z,) is not always true, and when the equality is true.

Question Two: (10 marks = 3+3+4)
1

245241

2. Find the image of the line x =1under the complex mappingw = z?, and illustrate this with a
drawing.

1. Find an upper bound for Jif |2]=2.

27 1

3. By using contour integration, evaluate the integral I —dé
5 2+ cos(0)

Question Three: (10 marks = 4+3+3)

1. Calculate the value of the following expressions:
) 10 1 '
a)(l—é) (i) (1-1)? (iii) (1+)’
1+ ‘
2. Let f(z) be analytic inside and on a circle C of radius » and center atz = a. Prove Cauchy’s

!
inequality } T (a)’ < Mnn,n =0,1,2,3,..., where M is a constant such that ‘ f (z)| <M.

r
2

: : : : Tox
3. By using contour integration, evaluate the 1ntegralj-a———a’x
' 0

+ xz)2

Question Four: (5 marks = 3+34+4)

2
1. Study the existence of the limit lim(—f— ] :

=0\ 7
CE+) -y (1-1i) i
2. Prove that the function f(z)= x* +y? ’ satisfies Cauchy—Riemann
0, z=0

equations at z=0but it is not analytic function atz=0.
« (1)




3. Evaluate the following integrals

(i)(f) e dz (zz)@ —dz (111)_[ sin ( + 2e )d@

- HE

Question Five: (10 marks = 2+2+3+3)

1. Define and give an example for each of the following: Isolated Singularities, Removable
Singularities, and Essential Singularities.

2. Evaluate the residue of f(z)= zcos(lj atz=o0.
z
3. Find Laurent series about the indicated singularity for each of the following function:
) 1
f(z)= (z—3)sm( 2j;z =-2.

cos(2x)
Xt + 4

4. By using contour integration, evaluate the integral J'

Question Six: (10 marks = 3+2+3+2)

3 2 . ; ; : ; , .
1. Prove that # = y” —3x" yis harmonic function. Find the harmonic conjugate function of u.

2. Evaluate the integral (ﬁzzdz where C is the unit circle.
c

3. Let f(z)be continuous in a simply connected region R and suppose that (j; f(z)dz =0around
&

every simple closed curve C inR. Then f(z) is analytic function in R.

2
4. Using Cauchy’s residue theorem, evaluate the 1ntegral<j>——(——5dz C: Iz + z| =—
z°(z" +

With best wishes,,, Peof. Pr. . fzab ftbdifillah § Dr. fiyman Shehata

@)
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ﬁ§ (2023/2024)
Assiut University
Faculty of Science Final Exam of the 2" Semester Time: 3 h

Mathematical Statistics

For 4t Year Mathematics Students 50 Marks
Instructor: Prof. Abd EL-Baset A. Ahmad

Answer the following questions: (10 mark for each question)

(1) (a) Let X and Y be discrete random variables with bpmf

X 1 2 3
1 4/32 | 7132 | 3/32
2 7/32 | 6/32 | 5/32
Find: (1) frix(v12) (i) Frx @12) (i) V[YIX = 2]

(b) Let the random variables X and Y have the bpdf

(e, 0<x<y<w
fX,Y(ny) - {0’ 0.W

Find My y(t, s) and then use it to find Cov(X, Y), and p(X,Y).

(2) (@) X1, X3, ..., Xy is a random sample drawn from a population whose density
function is Inverse Gaussian 1G(y, 1). Use the moment generating function given in
the helpful distributions and expressions to show that the moment estimator of u

nxd

(n-1)s%"

and 1 are given by: ji = xand 1 =

(b) If the bpdf of X and Y is given by

(2, 0<x<y 0<y<l,
fX,Y(xIY) = {0' 0. W

Prove that: () E[XIY =y1=2 (i) VIXIY =y] = X, 0<y<L

x

1 =
(3) (a) The pdf of a random variable X is given by fy(x) = {Ee 5 x>0, 5ndifthe
0, 0.W.

0, X¢A

1 XeEA where 4 = {x: 0 < x < 3}, then find

random variable Z is such that Z = {

the pmf of Z.
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(b) Suppose that X and Y are independent random variables where X ~gamma(ay, )
X

and Y~gamma(a,, B). Find the pdf of Z = e

(4) (a) If Xy, X5, ..., X, is a random sample of size n from a normal distribution with
unknown parameters pand o2. (i) Find the moments estimators and maximum
likelihood estimators for the unknown parameters. (i) Show that the sample mean X
is a MVUE for p.

(b) A civil engiheer is analyzing the compressive strength concrete. Compressive
strength is normally distributed with o? = 1000 (psi)2 Random sample of 12
specimens have a mean compressive strength of x = 3250 psi. Construct 95%

confidence interval on mean compressive strength. (use zg 975 = 1.96)

(5) Two observations are taken on a discrete random variable with pmf p(x|8), where

@ =1, or 2 given as

9 1 2
pre(x:16) | 0.3 | 0.2
pxje(x,16) | 0.7 | 08

and the prior of 8 is defined as _
(0.4, 6 =1,

pe(0) =40.6, 0 =2,
0, o.w

Find the Bayes estimate for 6.

Helpful Formulas:

N

Ay (4262
X~IG((1, ) = My(t) = b (-2

e S (n—1)s?
n
ﬂa
X~gamma(a, B) = fx(x) = NG x® e Bx  x>0.
1 . 1 o2
X~N(o™) = f(x) =—= 37 o <x< oo,
oV2m

Best wishes,,, Prof. Abd EL-Baset Abdullah Ahmad




Final Exam
Faculty of Science
Fourth Level, Computer Science
&) 459 dypanl il
Date: 2024-06-01 , Time: 2 hours
:.;,Mli':‘;h..;,, THE EXAM IS IN TWO PAGES: 50 Questions

Q1- Choose true for the correct sentence and false for the wrong sentence (10 Marks)
1. Neural network is old field in computer science.
2. The aim of neural network is “Min loss function”

Itis recommended to make large neural network to solve the classification problem.
Deep learning can be used in discovering new science.

The first layer in any deep learning network is maxpool.

The core of TensorFlow is using the concept the computational graph.

TensorFlow is better than pyTorch.

Large dataset is one of many reasons (<! 3s) for advancing the deep learning methods.
We can use personal laptop in training large neural network.

10 The activation function ReLU has a role in advancing the deep learning technique.

-

©ENOUV A W

Q2. Assume that we next matrix. What are the results of max pool with 2x2 filter and stride 2. (5 marks)
[1124

5678
3210
1234]
What is the maxpool for this matrix?

Q3. (10 marks)

Assume that we have the next matrix
A=[1 1 1 0 0

01 1 1 0
0 0 1 1 1
c 01 1 0
01 1 0 0

, and we have the filter

=0 0 -1
0 -1 0
-1 0 1]

What is Conv2D for the matrix A with the filter F?

PLEASE SEE THE NEXT PAGE




Q4. (12 marks)
a) Write a function that express the output Z as function of X, W1, W2, W3
b) Write the loss function using this neural network and the next table.
¢} Represent this network by Python Code.

X1 [ X2 |Z

0 0 1
1 0 1
0 1 1

55 Solve the next problem with stochastic Gradient Descent (Two iterations) (8 Marks)
Min w, Sin (wywy)

Q6. Write about the real applications of GAN and autoencoder networks. (5 marks).

End of Questions. Best Wishes, lbrahim Elsemman




Computer Science Department Course: Compilers theory

Faculty of Science Code:

Assiut University 4" level

Final Exam Time: 2 Hours
2023/2024

Marks:

* No. of pages: 4 -No of questions: 3

Question 1 select the correct answer
[1] Which one of the following regular expressions represents the language: the set of all binary
strings having two consecutive 0s and two consecutive 1s?
a) (0]1)*0011(0[T)*| (O]1)*1100(0|1)*
b) (0]1)*(00(0j1)*11111(0]1)*00) (0j1)*
c) (O[1)*00(0T)*| (O]1)*1T(0[T)*
d) 00(01)*11}11(0{1)*00

[2] The RE in which any number of 0's is followed by any number of 1's followed by any number
of 2's is?
a)(0f11]2)*
b) O* 1 *2*
c)0*|1]2
d) (0| 1)*2*
[3] Which of the followihg rules is NOT a correct context-free rule, where non-terminals are {A,
B}, and terminals are {a, b}

a) A—a|Ba c) a— Ba
b) AB—a d) Bothbandc
[4] What is the output of lexical analyzer?
a) A set of RE
b) Syntax Tree

¢) Set of Tokens
d) String Character

[5] Parsing is also known as
a) Lexical Analysis
b) Syntax Analysis
c¢) Semantic Analysis
d) code generation




[6] Construct a NDFA for the following ro, ular expression.
(alb)*aba(alb)*
a)

e

ab

d) non of the above

[7] The following grammar after removal of the left recursion will look like ..............
expr — expr addop term|term

addop — +|-

term — term mulop factor | factor

mulop —*

factor —(expr) | number

A) B) C)

exp — term exp’ expr — expr addop expr — term expr (+{-) term
exp’— addop term exp’le term|term term — term * factor |
addop — + - addop — +|- factor

term — factor term’ term — term mulop factor | factor —(expr) | number
term’ — mulop factor factor

term’|e mulop —*

mulop —* factor —(expr) | number

factor —(expr) | number

[8] The set of all strings over ¥, = {a,b} in which strings consisting a’s and b’s and ending with in bb is
a) ab c) (alb)* bb
b) a*bbb d) All of the mentioned
[9] When two parse trees are derived from the same grammar rules but both parse trees are different,
this means, the grammaris................
a) Ambiguous
b) Not LL(1)
¢) Not LR(0)
d) Non arhbiguous
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Answer five questions only of the following:

1-a) Solve the following system
10)51 + X2 + ZX3 =13
X1 = 103\’:2 + 3X3 =14
3x1 + 2x5 4+ 10x3 = 15
By the method of iteration.

b) Show that the process of iteration converges for the above system.

¢) What is the maximum error after applying 13 iteration?.
2) Derive the recurrence relation of Chebyshev polynomial:

Tn+l(x)=2xTn(x)—Tn_](x), n=12,....,

Then prove that:

T (x) 7T
I ———t=—dx = —,
(i) I =
.. 1
7,7, (x)= S (7., () + 7, (%)
For any positive iand j with 7 = ;.
3) Derive Adams Bashforth two steps method:

ym;v+@fvﬂ)
Then use this method to approximate y when x=0.3 for the particular solution of

y =x+y, 0)=1, (h=0.1)

\




4) Use the least squares method to find the approximate solution of the B.V.
" 2 . .
Problem: Y 1t)V=X + 2, y(O) =0 and y(l) =1,

2
in the from Z(x) =qy,taxX+a,x

5) If the nonlinear system :
x; —10x, +x2 +15=0, xx; +x, —10x,+6=0

is transformed into the fixed-point problem:

2 2 2
x; +x5 +15 x,x; +x, +6

: 1(2) > xzzgz(xlaxz): - 101
(i) Show that, G = (gl,g2 )’ mapping D c R’ into r’ has a unique fixed-point in
D=(x,x,), 0<x,x, 2.5
(i) Apply functional iteration to find xWand x® (X(O) = (1 2,1 l)t)
(iii) How many iterations have to be carried out to find the roots to within 107" ?

X :gl(x19x2):

6- a) Prove that :
HIf g ecla,b] forall x e(a,b), then o has a fixed point in [a,b],
(i) If in addition, that g exists on (a,b)and a positive constantk <1 exists
with ‘g'(XJ <k forall x E(a,b), then the fixed point in [a,b] is unique.
b) Solve by shooting method the B. V. P.
y +y=0, y(0)=0and y(1)=1,
Start with the initial approximations

a,=0.3 and a, =0.4 to y(0), (h=0.25)

Good Luck

Prof. A. El- SAFTY
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Assiut University 2" Semester —Final 2024

Faculty of Science Special Topics in Computer
Time: 2 hours, Marks: 50 Science 2 (MC455) ﬁ%ﬁhh

Important e No. of pages: 2 — Solve in Bubble Sheet.
femarks e 2 marks for each point. S —
Question no. 1: Determine whether of these statements are true ) or false (B) (20 points)

1) Measurement destroys the superposition.

2) The coefficients can always be rescaled by some facter to normalize the quantum state.

3) A qubit state has twice the probability of being |1) vs. |0), then the qubit state is \/% |0) + \/; [1).

4) If 90 identical qubits in the state, \E 10) + \Ell) then about 60 qubits will be measured as 11).

5) The outcome of a qubit measure is |0) so its initial state could be [1).

—x= ¢ D.v=( 7= )

6) Y is unitary and Hermitian.
7) Y{0) = i|1)

8) Y|+) + i|-) = |0)

9) YZ|0) = ZY|0)

10) = (14+) = [-) = 1)

Question ne. 2: Choose the éj&rﬁ#@tdﬁsiver (30 points)
11) Appling the quantum gates: ZHX[0) =..........
a) |+) b) |-) ) |1) d) |0}
12) Appling the quantum gates: ZHX[+) =eevenceens
a) {+) b) |-) 0|1 d) [0)
13) The matrix |1)(0] equals ......
1 0 0 1 0 0 0 0
» (o 1) Mo o) 9 (1 o) L (o 1)
14) The two-qubit state %( ........ ..) is entangled.
a) |01) +|00) b) |01} + j11) ) |00) — [11) d)%(lOO) +(01) + |10) — |11))

15) Alice and Bob decide to compare the bit shown to determine if Eve was intercepting. They find that
they do not agree. For this bit, what basis must Eve have used for her measurement?

a) X b) Z , o ) Alice Eve Bob Key
¢)H  d) Net possible to tell from the given information. X ” X error
0 2 1 _




Quantum Computation
16) Alice and Bob decide to compare the bit shown to determine if Eve was intercepting. They find that

they do not agree. For this bit, what value must Eve have used for her measurement?
a)0 b) 1

¢) superposition of0and 1
d) Not possible to tell from the given information.

17) Alice and Bob decide to compare the bit shown to determine if Eve was interce‘ptving. They find that
they agree. For this bit, what basis must Eve have used for her measurement?

a) X b) Z
oH d) Not possible to tell from the given information.

18) Which guantum property is preserved during teleportation?
- b) Momentum c) Energy d) Entanglement

a) Spin

19) Which quantum operation is performed after the Bell state measurement in the teleportation
protocel?
a) Hadamard  b) CNOT ¢) Phase d)Zand X

20) What is the number of qubits needed to teleport a qubit?
a) one b) two ¢) three d) four

21) Y1) = %(. ........... )

a)y | ++1) b) |1+ +) Ol-+1 d) |+1+)
22) [¥2) = —-%2:( ............ )

a) |+ 01) b) |10 +) ¢) |-01) d) 110 -
23) [P3) = —%11)( ............ )

a) [00) + |11) b) |01) + |10 ¢) [00) — 11) d) |01) — [10)
24) [¥a) = /G )

a) |00) +|11) b) |01) + |10) ¢) |00) — |11) a) |01) — [10)
25) [s) = —%(........'....) |

a) 1110) +|011) b) |001) +101) ¢) 1100) +1011) d) 1000) + |111)

Dr. Moataz Elkhateeb

22




Final Exam 2024 Level Fourth
Course: Data mining Tlme 2 Hours
Course code: MC464 i Mark: 50

Assiut University
Faculty of Science
Mathematics Dept.
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Question 1: State the terminology of these definitions (10 Marks)

1. data objects that do not comply with the general behaviour or the model of the data.

(oo )
2. A type of attribute has a finite or countably infinite set of values
(oo )
3. Data points that divide amount of data into exactly equal-sized consecutive subsets
(O )
4. A statistical measure which its major problem is its sensitivity to extreme (e.g., outlier)
values. (e )

5. A repository of information collected from multiple sources, stored under a unified
schema. (

- Question 2: Put True or False for each of the following items (10 Marks)
1. The similarity between the two examples x = (0,1,1,1,0,0,0,0,0,0) and
y = (0,0,0,0,0,0,1,0,1 ,1) where the ten attributes are symmetric binary is 0.4.

2. Inratio- scale attributes, the value 20 is considered the twice of 10.

3. Insome experience, we measure the length of students, this length variable is considered
ration-scale variable.

4. The confidence c of the rule A— B is the percentage of transactions in data set containing
A that also contain B. |

5. The dissimilarity between X = (blue, Code A, farmer) and Y = (red, Code A, doctor) is

almost 0.66

6. Data integration is the process of combining multiple data sources in a single database.

7. Regression tends to predict the class label when these labels represent uncountable
infinite yalues.

8. A major. problem with the mean as a statistical representing is its sensitivity to
extreme/outlier values.

. Decision tree technique is used to discover association rules in a big data.
10. In interval-scale attributes, the value 200 is considered the twice of 100.

Question 3: Choose the correct answer (10 Marks):
1) The process carried out by a head of a school to place a new student transferred
to this school in the excellent class or regular classes is called
a) Classification b) Clustering
c¢) Characterizat:on ' d) mining frequent pattern
- Page1of5



2) The entropy of this set S1 = {A, A, B} is

a) Ent(S1)=0 b) Ent(S1) = 0.918
¢) Ent(S1) = 0.159 d) None of above
3) Grades corresponding to marks of students
a) Interval-scale attribute b) Ratio-scale attribute
c¢) Nominal attribute d) Ordinal attribute

4) In the unimodal curve, when the curve is skewed to the left, thenitis ...
a) Symmetric b) Over symmetric
¢) Positively skewed d) Negatively skewed

* For the irilowing data set, suppose we need to cluster this data, using
K-means algorithm, into 2 clusters, the initial centers are C1(0,0) and Cz(1,1),
and using Manhattan distance, answer the following No. 5 - 10

5) The distance between C1(0, 0) and point (8, 64) is

a) 72 o b) 70 c) 64.5 d) 63.5
6) The distance between Cz(1, 1) and point (9, 81) is
a)90 b) 88 c) 80.4 “ d) 81.5

7) After the first iteration, the two clusters are
a) {(1, 1)} and {(0, 0), (8, 64), (9, 81)}
b) {(0, 0), (1, 1)} and {(8, 64), (9, 81)}
¢) {(0, 0)} and {(1, 1), (8, 64), (9, 81)}
d) {(0, 0), (8, 64)} and {(1, 1), (9, 81)}

8) After the first iteration, the values of new centers are
a) C1(6, 48.6) end C2(0, 0) b) Ci(1, 1) and Cz(6, 48.6)
c) C1(‘) 0) and Cz(1, 1) d) C1(0,0) and C2(6, 48.6)

9) After the second iteration, the two clusters are
a) {(0, 0), (8, 64)} and {(1, 1), (9, 81)}
b) {(0, 0), (1, 1)} and {(8, 64), (9, 81)}
¢) {(1, 1} and {(0, 0), (8, 64), (9, 81)}
d) {(0, 0), (9, 81)} and {(1, 1), (8, 64)}

10) After the second iteration, the values of new centers are
a) Ci(1, 1) and C2(6,48.6) b) C1(0.5, 0.5) and C2(8.5, 72.5)
¢) C1(J. 0) and Cz(1, 1) d) C1(8.5, 72.5) and C»(0.5, 0.5)
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Quesfion 4: Suppose you have the following data set with two attributes;
symmetric Att. and asymmetric Att. ‘ | (10 Marks)

Computé the dissimilarity matrix for each two samples of this data set

Hint; you must compute the dissimilarity matrix for the symmetric attribute
alone, also for the asymimetric attribute, then compute the desired.

F T T P T
......................................................................................................................................................................................................
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Symmmetric Dissim Matrix Asymmetric Dissim Matrix

Final Dissim Matrix
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Question 4: Suppose you have the following data set with two decision attributes and
class label “Evade” which has two values “YES” and “NO”.

Single
no Married NO
no Single NO
no Divorced YES
no Married NO
yes Divorced NO
no Married YES
no Married NO
no Single YES

Classify the following example X based on this data set, using Bayesian classifier,
X = (Refund = “yes”. Marital Status = “Married”) (10 MarKks)
Show your answer through using these calculations like,

P(YES) e ————h——

End of Exam, with my best wishes:
Dr- Abdel-Rahiem Ahmed Hashem Mohammed
dane adls deaf mis Hibe
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Answer the following questios

Choose the correct answer (50 pts)
1. The format is usually used to store data.
a) BCD b) Decimal
c) Hexadecimal d) Octal
Answer:
2. The 8-bit encoding format used to store data in a computer is
a) ASCII b) EBCDIC
c) ANCI d) USCII
Answer:
3. A source program is usually in
a) Assembly language b) Machine level language
c) High-level language d) Natural language
Answer:
4. Which memory device is generally made of semiconductors?
a) RAM b) Hard-disk
c) Floppy disk d) Cd disk
Answer:
5. The ALU makes use of to store the intermediate results.
a) Accumulators b) Registers
c) Heap d) Stack
Answer:
6. are numbers and encoded characters, generally used as
operands.
a) Input b) Data
c) Information d) Stored Values
Answer:
7. bus structure is usually used to connect I/O devices.
a) Single bus b) Multiple bus
c) Star bus d) Rambus
Answer:

8. The /O interface required to connect the 1/0 device to the bus consists of

a) Address decoder and registers

b) Control circuits '
c) Address decoder, registers and Control circuits
d) Only Control circuits

Answer:




9. is generally used to increase the apparent size of physical

memory.

a) Secondary memory b) Virtual memory
c) Hard-disk d) Disks

Answer: -

10. The time delay between two successive initiations of memory operation

a) Memory access time b) Memory search time

c) Memory cycle time d) Instruction delay
Answer:

11. The decoded instruction is stored in

a) IR b) PC

c) Registers d) MDR

Answer:

12. Which registers can interact with the secondary storage?
a) MAR b) PC ‘

c) IR d) RO

Answer: .

13. During the execution of a program which gets initialized first?
a) MDR b) IR

c) PC d) MAR

Answer:

14. Which of the register/s of the processor is/are connected to Memory
Bus?

a) PC b) MAR
c)IR d) Both PC and MAR
Answer:

15. ISP stands for

a) Instruction Set Processor

b) Information Standard Processing

c) Interchange Standard Protocol

d) Interrupt Service Procedure

Answer:

16. The internal components of the processor are connected by
a) Processor intra-connectivity circuitry

b) Processor bus

c) Memory bus

d) Rambus

Answer:

17. is used to choose between incrementing the PC or performing
ALU operations.

a) Conditional codes b) Multiplexer

c) Control unit d) None of the mentioned

View Answer

Answer:

18. The registers, ALU and the interconnection between them are




collectively called as

a) process route b) information trail

c) information path d) data path

Answer:

19. is used to store data in registers.

a) D flip flop b) JK flip flop

c) RS flip flop d) None of the mentioned
Answer:

20. The main virtue for using single Bus structure is
a) Fast data transfers

b) Cost effective connectivity and speed ‘
c) Cost effective connectivity and ease of attaching peripheral devices

d) None of the mentioned

Answer: ¢

21, are used to overcome the difference in data transfer speeds of
various devices.

a) Speed enhancing circuitory b) Bridge circuits

c) Multiple Buses d) Buffer registers

Answer:

22. To extend the connectivity of the processor bus we use
a) PCl bus b) SCSI bus

c) Controllers d) Multiple bus

Answer:

23. IBM developed a bus standard for their line of computers ‘PC AT’ called

a) IB bus b) M-bus

c) ISA d) None of the mentioned
Answer:

24. The bus used to connect the monitor to the CPU is

a) PCl bus b) SCSI bus

c) Memory bus d) Rambus

Answer:

25. ANSI stands for

a) American National Standards Institute
b) American National Standard Interface
c) American Network Standard Interfacing
d) American Network Security Interrupt

Answer:

26. register Connected to the Processor bus is a single-way transfer
capable.

a) PC b) IR

c) Temp d)Z

Answer:

27. In multiple Bus organisation, the registers are collectively placed and
referred as
a) Set registers b) Register file




c) Register Block d) Map registers
Answer: '
28. The main advantage of multiple bus organisation over a single bus is

a) Reduction in the number of cycles for execution
b) Increase in size of the registers

c) Better Connectivity

d) None of the mentioned

Answer:

29. The ISA standard Buses are used to connect
a) RAM and processor

b) GPU and processor

c) Harddisk and Processor

d) CD/DVD drives and Processor

Answer:

30. The duration between the read and the mfc signal is

a) Access time b) Latency

c) Delay d) Cycle time

Answer:

31. is the bottleneck, when it comes computer performance.
a) Memory access time b) Memory cycle time

c) Delay d) Latency

Answer:

32. VLSI stands for

a) Very Large Scale Integration

b) Very Large Stand-alone Integration

c) Volatile Layer System Interface

d) None of the mentioned

Answer:

33. A memory organisation that can hold upto 1024 bits and has a minimum
of 10 address lines can be organized into

a)128 X 8 b) 256 X 4
c)512X2 d) 1024 X 1
Answer:

34. The RAMBUS requires specially designed memory chips similar to

a) SRAM v b) SDRAM
c¢) DRAM d) DDRRAM
Answer:

35. The reason for the implementation of the cache memory is

a) To increase the internal memory of the system

b) The difference in speeds of operation of the processor and memory

¢) To reduce the memory access and cycle time

d) All of the mentioned '

Answer:

36. To overcome the slow operating speeds of the secondary memory we



make use of faster flash drives.

a) True b) False
Answer:

37. The fastest data access is provided using
a) Caches b) DRAM’s

c) SRAM’s d) Registers
Answer:

38. The memory which is used to store the copy of data or instructions
stored in larger memories, inside the CPU is called

a) Level 1 cache b) Level 2 cache
c) Registers d) TLB
Answer:

39. In memory-mapped l/O .
a) The 1/O devices and the memory share the same address space

b) The 1/O devices have a separate address space

c) The memory and /O devices have an associated address space

d) A part of the memory is specifically set aside for the I/O operation
Answer:

40. The method of synchronising the processor with the I/O device in which
the device sends a signal when it is ready is?

a) Exceptions b) Signal handling

c) Interrupts d) DMA

Answer:

41. The method which offers higher speeds of I/O transfers is

a) Interrupts b) Memory mapping

c) Program-controlled 1/0 d) DMA

Answer:

42. The interrupt-request line is a part of the

a) Data line b) Control line

c) Address line d) None of the mentioned

Answer:

43. A single Interrupt line can be used to service n different devices.
a) True b) False

Answer:

44. The code sent by the device in vectored interrupt is long.
a) upto 16 bits b) upto 32 bits

c) upto 24 bits d) 4-8 bits

Answer:

45. register is used for the purpose of controlling the
status of each interrupt request in parallel priority interrupt.

a) Mass b) Mark

c) Make d) Mask

Answer:

46. The logic operations are simpler to implement using logic circuits.
a) True b) False

Answer:




47. The carry generation function: ci + 1 = yici + xici + xiyi, is implemented
in

a) Half adders b) Full adders

c¢) Ripple adders d) Fast adders
Answer:
48. In full adders the sum circuit is implemented using
a) And & or gates _‘ b) NAND gate
c) XOR d) XNOR
Answer:

49. In a normal adder circuit, the delay obtalned in a generation of the
output is

a)2n+2 b) 2n
c)n+2 d) None of the mentioned
Answer:
50. The final addition sum of the numbers, 0110 & 0110 is
a) 1101 b) 1111
c) 1001 d) 1010
Answer:
)
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Faculty of Science

Course | scientific Computations (2) [ Time allowed: I 2 hours
Code: | MC462 Marks: | 50
Level: | 4 Date of Exam: | . 9/6/2024

Question # 1: (20 Marks) Answer this question in the down table (2 marks/question)

1. Which of the following about the binomial distribution is not a true statement?
a. The probability of success must be constant  b. The random variable of interest is
from trial to trial. continuous.
c.Each outcome may be classified as either d. Each outcome is independent of the other.

POoRVon oY We oM

®ow NOo

success" or "failure".

Suppose that you have been given the following joint probabilities (answer the following 4 points)

Al A2

Bl 0.50 0.20

B2 0.25 0.05

Determine P(A2).

0.25 b. 0.70
0.75 d. 0.30
Determine P(42/B1).

0.1857 b. 0.3857
0.2857 d. 0.4857
Determine P(41 U B1).

0.50 b. 1.45
0.95 d. 0.25
Determine P(A1 n B1).

0.50 b. 0.7
0.75 d. 0.25

You take a random sample of 500 students at your university and find that the median GPA is
3.25, then you are doing what branch of statistics?

Descriptive statistics b. Population statistics
Inferential statistics d. None of these choices.
Which of the following measures is affected most by extreme values?
The median. a. The mean.

The mode. c. The Range

. The mathematics SAT scores of the seven students in a mathematics seminar are 533, 553, 578,

586, 619, 626, and 633. Suppose that the student with the score 633 drops the seminar and is
replaced by a student with a score of 500. What will happen to the mean and median scores of
the class?

The mean will increase; the median will be b. The median will increase; the mean will
unchanged. decrease.

Neither the mean nor median will change. d. The mean and the median will decrease.
Which of the following measures is not a measure of central tendency?

The median. b. The mean.

The mode. d. The Range

- In the notation below, X is the random variable, E and V refer to the expected value and

variance, respectively. Which of the following is false?
E(3X) = 3E(X) b. E(X+1)=E(X)+1

Page1o0f4




c. V(0)=0

P(A/B) =
a. 1/3
c. .15

12. The outcomes of a random experiment or a st
a. Stochastic

c. Deterministic

defective.

(Answer the following 4 points)
13. The population of interest is
a. production of computer chips
c. 10%

14. The Sample is

a. production of computer chips
c. 10%

15. The value which is referred to as parameter.
a. production of computer chips

c. 10%

d. V(X+5)=25+V(X)
11. Two event A and B are such that P(A) = 0.5,P(B) =

b. 0.2
d. 1

0.3 and P(A n B) = 0.1.then

ochastic process is defined as

b. Sample space.
d. Probability

Suppose that A manufacturer of computer chips claims that less than 10% of its products are

defective. When 1,000 chips were drawn from a large production, 7.5% were found to be

b. 1000
d. 7.5%
b. 1000
d. 7.5%
b. 1000
d. 7.5%
s 19 |10 |11 [12 |13 |14 15 |

E.1234567
A1 1 1 | B

|

Question # 2: !10marks)

of a firm:

a. Calculate the mean, median, and mode.

The following data represent the salaries (in thousands o

10,15,13,11,10,10, 15, 20,15,21.

Page 2 of 4

f dollars) of a sample of 10 employees




b. Calculate the range, variance, standard deviation, and coefficient of variation.

c. Describe the shape for the given set of data.

Note: by studying the relationship between mean, median.

Question # 3: (10 marks)

A university found that 20% of its students withdraw without completing the introductory
statistics course. Assume that 20 students registered for the course.

a. Using the binomial formula, find the probability that exactly four will withdraw.
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b. Compute the expected number and the variance of withdrawals.

With best wishes for success
Dr. Amira Allam

y
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Question 1 Choose the correct answer (40 points)

1. Two parties are exchanging messages using public key cryptography. Which of the following
statements describes the proper procedure for transmitting an encrypted message?

a) The sender encrypts the message using the receiver's public key, and the receiver decrypts
the message using the receiver's private key.

b) The sender encrypts the message using the sender's public key, and the receiver decrypts
the message using the receiver's public key.

¢) The sender encrypts the message using the sender's private key, and the receiver decrypts
the message using the receiver's private key.

d) The sender encrypts the message using the sender's public key, and the receiver decrypts
the message using the sender's public key.

2. What will be the plain text corresponding to cipher text "SCSEMG" if rail fence cipher is used
with key value 27
a) SSGECM

b) SECMSG
c¢) SSMCEG
d) SECGSM

3. In RC4 cipher: Assume we use a 4 x 3-bit key of K =[1 2 3 6]. Which one is the S vector after
applying two rounds of Key Scheduling Algorithm?
a) S=[23546107]
b) S=[21364507]
c) S=[23104567]
d) S=[13204567]

4. In RSA, euler ®(n) = in terms of p and q.
a) p/q
b) p*q
¢) (p-D(g-1)
d) (p+1)(g+) |
5. Encrypting the plaintext 9 using the superincreasing sequence {3, 4, 10, 20, 42} with n =90, m =
17, will be
a) 46
b) 23
c) 152
d) 121



_Hellman key exchange technique with a common prime p=23 and

rs A and B use the Diffie
key XA = 6, user B has private key XB = 15.What is the

erator g=5. If user A has private
ared secret key?
a) 20
b) 19
c) 3
d) 2
7. What will be the encrypted text corresponding to plain text "gANFOUNDRY" using columnar
transposition cipher with the keyword "GAMES"?
a) OSNNRUADFY
b) SORAFUDYNN
¢) SNAUDNORFY
d) ANFRSUNDOY
8. Encrypting the message nwe are all together" using a double transposition cipher with 4 rows and

4 columns, using the row permutation (1,2,3,4) — @2, 4,1, 3) and the column permutation 1,2,

3,4) — (3, 1,2,4), will be
a) LEALETHRAWERGTOE
b) EALLTHERWEARTOGE
¢) LEAGETWTAHEOIRRE

d) ETWTAHEOIEAGLRRE

9. In hill cipher, what will be the size of a key matrix if
a) 1x6
b) 5x1
¢) 6x1
d) 6x6
10.The key space of triple DES when all three keys are independent, is
a) 192
b) 168
c) 112
d) 56
11.Suppose that an affine cipher is used to enc
a) (5,10)
b) (23,7)
c) (9,12)
d) 3,2)
12.In DES cipher, the round function F is
a) F R, Ki) = P-box(S-boxes(Expand(Ri_l) @ Ky)).
b) F L, K) = P-box(S-boxes(Expand(Li_1) @ K))).
¢) FRi-1, Ky) = S—box(P—boxes(Expand(R-_l) @D Ky)).
d) F (L1, K) = S-box(P-boxes(Expand(Li-l) @ K))).
2

the plain text is "SECRET"?

iphers has X and q as Y. which is the key?




~

13.Which of the following is not a characteristic of a good hash function?
a) Collision resistance
b) Pre image resistance
¢) Reversibility
d) Deterministic

14.Using the Playfair cipher, what will be the cipher text if the plain text is "HELLO WORLD" and
the keyword is "CIPHER". (The filler letter is X)

a) PHBSGSVQBGBY

b) ECSPGSVQBGBY

¢) CISXSGQVGBYB

d) PHBSSGVQGBYB

15.Using one time pad, the key that encrypts GLASS modulo 26 to yield ciphertext QJKES is:
a) KYKMA
b) KCKOA
¢) WUKWK
d) JAXIT

16.Using the Caesar cipher, the encryption of the plaintext " guc" would be
a) KYG
b) DRZ
¢) MKY
d) JXF

17.The Keystream bit after performing the shift of registers in A5/1 is computed by
a) X138 D y21 @ 72 -
b) x19Dy2D73
¢) X17®y20P21
d) x3 @ 109D z10

18.Vigenere table consists of
a) 25 rows and 25 columns
b) 26 rows and 26 columns
c¢) 26 rows and 1 column
d) 1 row and 26 columns

19.What is the minimum key length for a Vernam cipher?
a) 128 bits
b) 64 bits
c) 56 bits
d) The length of the plaintext message




2 {:(’)r p=11 and q =19 and e=17. Applying RSA algorithm, the cipher text is when the
message=5. "

a) C=80

b) C=92

c) C=56

d) C=23

%

Question 2 True or False (10 points)

21.The Iris pattern is stable throughout a human lifetime, so that Iris is the best for authentication.

22.In the DES algorithm, although the key size is 64 bits, only 56 bits are used for the encryption.

23.In affine cipher, the value of "a" could be equal to 6.

24.RC4 cipher produce a keystream bit at each step.

25.Each of the eight DES S-boxes maps 6 bits to 4 bit.

26.The size of each DES S-box is 4 x 16 matrix.

27.For columnar transposition, if a ciphertext is 65 letters, it is easier to be broken if a 5 X 13
rectangle were used for the encrypting than 13 X 5.

28.In Simple Substitution "General Case", the key must be a shift of the alphabet.

29.RC4 is a stream cipher with a fixed key size.

30.A cryptographic hash function has variable output length.
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Question # 1;: Choose the correct answer (30 Marks)

« Algorithm for newton forward method

Stepl: Input Y as ....ccevruneenens in D matrix nxn
Step2: For .......c..... do Step 3 and Step 4.
Step3: For ........c... do step 4.
Step 4! cusnanwisissis
Step5: Calculate S=.......cceueeeee
Step6: Put sum = ...........and ss= .......... ‘
Step7: for ...ceveceennes do step 8, Step 9
Step 8 : ss=s5*.veinnne ‘
SS
Step9: sum = sum + TRE T
Step10: fi = .vviveennne
1. First step Y put as .......
a) fist row b) first column c)Matrix d)none of them
2. Second step for will take:
a)i=2ton b) i=1ton c)i=2ton-1 d)i=1ton-1
3. Third step for will take:
a) j=2 to n-(i-1) b)j=1ton-i c)j =1 to n-(i-1) d)none of them
4. Fourth step matrix D will be formed from the relation:
a) Dji = Djs1,i-1-Djiia b) Dji = Djua,iva-Dj;i ¢) Dj,i = Dj+1,i+1-Dj1,i1 d)none of them
5. FifthstepS= -
a) S= (xn—Xo0 )/h b) S= (x—x0 )/h c) S=(xs—xo)/h d)S= (xs—Xo )/n
6. Sixth step sum and ss will be

a)sum=Djiandss=0 b)sum=Djiandss=1 cjsum=1landss=1 d)sum=0andss=0
7. Seventh step for loop will take

a)i=2ton b)i=1ton c)i=2ton-1 d)i=1ton-1
8. Eighth step complete the dots |
a) (s-(i-1)) b) (s-(i-2)) c) (s-i) : d) (s-(i+2))
9. Ninth step complete the dots
a)D;; b) Dy, c)D;y d) Dy3
10.  Tenth step the f at x; will be
a) fs = sum b)fs =Dpn c)fs=Sss d)none of them

g =)
"
o
w
F
n
=2
2
o
©
=




m.file Lagrange interpolation method

function [lagr] = lag(

n=length(y);
lagr=0;
fori=1:n

lagr=lagr+
end

11. The inputs for Lagrange method are

a) x,y,x0 b) x0,y0,z d)none of them
12.Second dots, will be

a) L=0 b) L=1 c) L=2 d) none of them
13.The condition in the third dots will be
a)  if(i=0) b) if(i~=0) e) if(i=j) - d) if(i~=j)
14.The missing part in Qq
a) (x0-x(§))/(x(i)-x(j)) b) (x0-x(i))/(x(j)-x(i)) ¢) x+x())/(x@+x()  d) none of them‘
15. The missing part in Qs

a)  I+y() b)  I*y() ©)  Uy@) d)  L+y(0)
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Question # 2: write a MATLAB code to find the approximate of the following integral using

1 1 4
_f;, 1+x2

Simpson’s 1/3 method (5 ¢ Js)

Question # 3 Perform the following using Newton Raphson ( 5 AMar i<5>
Write a MATLAB program to approximating the solution of the algebraic equation

cos(x)—5x+2=0.
x0=1, eps =0.001

Dr.Amira Allam
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Question #4 ( lo mar ks )
a) Write a MATLAB code to find y(0.6) following differential equation by Modified Euler
Methods

d
d_§=x+y ,x=0.2 y(0) =1 h=0.2

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

Dr.Amira Allam
With best wishes for success




