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tion Five: (1 rks = 3+3+4

1

1. Find the Laurent series of f(z) =—2—;D:O<[z—ll <1, and (ﬁf(z)dz.
z —3z+2 D

2. Calculate the value ‘ﬂ‘i‘,xlzz T l|

3. Let f(z) be analytic function inside and on the boundary C of a simply-

connected region R. Prove that Cauchy’s integral formula f(a) = z—lfcﬁﬁz—)dz,
Tl cZ—a

3
z+=
Z

@z C:

+

2:
and evaluate the integral §—
b ¥4
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uestion Six: (10 marks = 5+5)(Answer only T

2z
1. By using contour integration, evaluate the integral J' ;d 0
5 D+ 3c0s(8)

2. If f(2) is analytic function with derivative f'(z) which is continuous at all

points inside and on a simple closed curve C, Prove that(ﬁ f(2)dz=0, and
¢

evaluate the integral ¢ e“dz.
|z|=l

3. Evaluate the following integrals
(a)§ zdz; C: x=2y, from (0,0) to (2,1)  (b)§ zdz; C: x*=4y, from (0,0) to @2.1).
c ¢

(¢)$ zdz; C: the lines from (0,0) to (2,0), and from (2,0) to (2,1).
G

With best wishes,,, De. flyman Shehata
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Arab Republic of Egypt
Ministry of Higher Education

Final Term Exam (2t Term)
Second Semester of the year 2024/2025

Assiut University Date: 24/5/2025

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. If z =144,z =1~i, find 7 - 25,21 ,Re(2z, +3z,), Im(z}"") .
2D

zlz—-if).

2. Compute the limit ]il’]l}(

3. Prove that u(x, y) =e™(xsin(y)— ycos(y)) is harmonic, and find /(z).

uestion Two: (1 rks = 5+ nswer only Two
1. Prove that |z + 2" +[z -z =2(|af +|=,f)

2

. . ey - __Z
2. Find the res@ues (a)f(z)=tan(z) (b)f(2)= (€ +1)*(z-2)

3. Calculate the value of the expressions (a) ()’ (b) log(1-v3) (c) e?

uestion Three: (10 ks = 5+5)(Answer onl (1)

dy:

1. By using contour integration, evaluate the integral | 41 .
x'+

2. Prove that the function f(z)=sin(z) is uniformly continuous in complex plane
3. Find the principal argument Arg( 21 2.),Arg[(xf3_ —i)6]
s =

uestion Four; rks = 3+3+4

3z
1. Using Cauchy’s residue theorem, evaluate the integral I et

a2 (2-1)
2. Find the Mobius transformation which mlaps the points z =0,~i,~1 intow=4,1,0.
3. Evaluate the following integrals
27 ; =
G sinz(%+2e’g)d9 © ¢ 222 .
0

Lok

0]
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Question 4: Answer the following question (10 points)

Build FP-Tree Only from the following database:

TID Items
{a,b}
{b,c,d}
{a,c,d,e}
{a,d.e}
{a,b,c}
{a,b,c,d}
{a}
{a,b,c}
{a,b,d}
0 {b,c,e}

=lolo|Njo|a|PwiN|=

Question 5: Answer the following question (10 points)

The following dataset will be used to learn a decision tree for predicting whether a mushroom is
edible or not based on its shape, color and odor.

Shape | Color | Odor | Edible
Yes
Yes
Yes
Yes
Yes

Q

No
No
No
Draw the full decision tree that would be learned for this data
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End Ruestions Bést Wishes Dr. Amal Abdelazim




2 Hours- 50 Points Final Exam Arab Republic of Egypt
2% term 2024-2025 4™ Level - Data Mining Assiut University
24/5/2025 MC 464 Faculty of Science

Answer the following questions

Question 1: Complete the following spaces (10 points) (0.5 point fore each space)

1) eeeesennss i the process of discovering interesting patterns (or knowledge) from large
amounts of data, that patterns must be........... 5
2) s is a step in KDD process where multiple data sources may be combined.
3) Data Mining Tasks divided into two main tasks .......... 5
Annn s e . are three examples of data mining tasks.
SN i, are three reasons for data preprocessing.
6) One of the major tasks in data preprocessing is which is responsible for
filling in missing values.
7)o is a data preprocessing task that reduces data volume while maintaining the
same or similar analytical results.
IR A refers to the frequency of occurrence of an itemset, while ..........
represents the fraction of transactions that contain the itemset.
9) Issues related to classification and prediction include .......... s
is an example of a data transformation technique.

Question 2: Answer the following questions (10 points)

A) Given the following data: 25, 20, 22,10, 3, 5, 7, 27, 35, 30, 37, 40, Smoothing data by
bin means using three (Equi-depth) bins? (4 Points)

B) Suppose that minimum and maximum values for the attribute age are 15 and 60,
respectively. We would like to map age to the range [-1,1]. By min-rnax normalization,
calculate the normalized value of 35. (3 Points)

C) What is the z-score normalized value of 65 kg, given a mean of 60 kg and a standard
deviation of 18 kg? (3 points)

Question 3: Answer the following questions (10 points)

The database has five transactions. Let min sup =60% and min conf=80%

(" TID

items_bought

" T100

{M, O, N, K, E, Y}
(DO N KRN |
{M, A, K, E}
{M, U, G, K, Y}
{€.0 OIK I H]

Find all frequent itemsets using Apriori algorithm and three Association rules
using min. support & min. confidence.
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Mathematics final exam

10. Miln's method needs to know at least three initial values of the required function.
11.Runge-Kutta methods provide higher accuracy than Euler’s method

12.The while end loop will complete repetitions until a logic statement is truc.

Qucstu;n No. 3: Answer the following questions

(25 marks)

1. Use MATLAB program to perform the following:

a) Write a MATLAB function to solve the given system of ordinary differential
equations numerically over the interval 0 <t <200, and plot the solution to

visualize the behavior of the system. (10 marks)
dx_01 0.02 (0) =40
o x—0.02xy, x(0) =
d
—%:0.01xy—0.1y, 3(0) =9,

b) Calculate an exact symbolic solution for the ordinary differential equation
y'(x) +3y'(x) +2y =24, y(©0)=10, y(0)=0 (5 marks)

2. The following data shows the number of ice creams sold based on hours of sunshine.

Estimate the sales for 8 hours of sun using the regression line. (10 marks)
X 2 3 5 ’ 7/ 9
Y 4 5 7 1 10 15

Page3of3 Dr. Fatma Hussein
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8. The step size h in numerical methods for ODEs is chosen to:

Mathematics final exam

a) Minimize computational cost b) Ensure the solution is exact
¢) Balance accuracy and stability d) Make the problem non-stiff
9. The least squares method is most commonly used in which type of analysis?
a) Cluster analysis b) Regression analysis
¢) Time series analysis d) Descriptive statistics
10.  Which of the following MATLAB functions is used to solve stiff ODEs
numerically?
a) odedS b) ode23 ¢) odel5s d) dsolve
11. In MATLAB, which command is used to solve a symbolic ODE?
a) sym b) ode45 ¢c) dsolve d) diff
12.  The for end loop will repeat a segment of program

a) based on a vector counter.

b) while a conditional statement is true.
¢) every time the enter key is pressed.
d) indefinitely.

13.

Which of the following methods uses the formula
o h
Yn+1 =Yn-1 T 3 (Fnr 4’fn+fn+1)

a) Euler’s Method b) Runge-Kutta Method
¢) Adams Method d) Milne Method

‘Quesitirtr)}ligoiE;ﬂb’é‘termine wheth; of these statementskt;e;ﬁ;?ﬁio;ﬁéé};’) 7 (12 inafks)

1k
2.

A correct expected value characterizes modified Euler and Adam methods.

The least squares method is a statistical technique used to find the best-fitting line
or curve for a set of data points.

. The methods of Taylor, Euler and Runge-kutta are called one-step methods for

solving nonlinerar equations.

4. The least squares method is reliable for all types of data.

5. In Euler’s method, if the step size is too large, accuracy suffers; if too small,

computational cost increases unnecessarily.

. The least squares method minimizes the sum of absolute distances between data

points and a curve.

. dsolve is part of the Symbolic Math Toolbox, whereas oded5 is built in.

. In multi-step methods, estimates of the solution at a particular step are entirely

based on information from more than one step.

. Predictor-corrector methods are self-starting methods.

page20f3 Dr. Fatma Hussein
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Date: 3/6/2025 (451MC)- 4™ Jevel polel

o . s Mathematiosfingioam
3 Faculty of Science Department of Mathematics 4
L[: 2" Semester 2024 — 2025 Scientific Computations 1 '%\
doalll
— Marks: (50) Time: (2 hours) -

- Important e No. of pages: 3
Question No. 1: Choose the correct answer

(13 mérks)

» The follbwing MATLAB code uses the Euler ‘method to solve the differential

cquation y'(x) = xy?+7y, y(0) =1 on the interval x = [0,0.5] with step size h =
0.05 . Answer the following questions numbered 1-5.

1. T:)c(i:l:fsrt ::;egl;: (:f] classified as .......... fanction y = myeular(h,fxy,a,b,x0,y0)
b) Multistep method x(1)=x0, """
¢) Midpoint method y(1)=y0;
d) Predictor-corrector method fori=1:n
2. The appropriate formula in the position | """ @ """"
labeled )i ..comureeren sy
a) n=(b+a)/2 b) n=(b-a)/h S
¢) n=(b-a)*h d) h=(b-a)/n
3. Which of the following expressions is valid in place number (2)?
a) x(i+1)=x0+(i+1)h b) x(i+1)=x0+x(i)h
¢) x(i+1)=x(i)+h d) x(i+1)=x(i)+i*h
4. In the position (3), which of the following is true for calculate y(i+1)?
a) y(i+1)=y(i)+h*fxy(x(@),y(D) b) y(i+1)=y()-fxy(x(@),y()
¢) y(i+1)=y(i)-h*fxy(x(@),y (D)) d) y(+1)=y(@)+h/2)*fxy(x(D),y([H)

5. What is the correct way to call the function in MATLAB?

a) myeular (0.5,(xy”2+y),0,0.5,0,1)

b) myeular (0.05,@(x,y)(x*y"2+y),0,0.5,0,1)
¢) myeular (0.05,@(x,y)(x*y"2+y),0,1,0,0.5)
d) function(0.05,@(x,y)(x*y"2+y,0,1,0,0.5)

6. What is the primary goal of numerical methods for solving ordinary differential

equations (ODEs)?

a) Find Exact solutions b) Find Numerical approximations
¢) Stability analysis i d) Simplification of equations
7. In a one-step method, the next value of the solution depends on:
a) Only the initial condition b) Only the previous step
¢) Multiple previous steps d) An exact solution
Pagelof3 Dr. Fatma Husscin
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0, -1<x<0

1
nx, 0<x<-—
n

fn(x) =

il
i, oyl
n

i. Draw the graph of the functions f,,, f,, for m <n.
ii. Show that {f,},en is @ Cauchy sequence.
ii.  What is limy_,o, f,¢

iv. Does (C[0,1],]I.]]) be a Banach space?

Question three: (15 - points) Prove that

i. Every Cauchy sequence is bounded.
ii. Thenorm |.||:X — R is continuous.

iii. By the help of Holder inequality
i

o g 1

~ a2 q
> lxi s(lem’) (Zly:l") for )z, € P, 0D, € 1
i=1 i=1 i=1

prove that

~ e e
(leﬁ w) s(lem') . (ZW) .
i=1 i=1 i=1

Question four : (10 - points) Prove that

i. (& (,.)) isaHilbertspace, where

(., ) P X P, }’):ZGle. forx= ()R, y=0) €* and g, ;€ R(or C).

i=1
»

ii. (Cauchy— Schwarz inequality) The absolute value of the inner product of two
vectors in an inner product space is less or equal the two norms multiplied.

And what is the case in which the equality holds?

May Allah grant you success... Dr. Shimaa Ibrahim Moustafa




Assiut University
Date : Saturday, 31 May 2025

Faculty of science
Time : 2 hours

Department of Mathematics
Course : Functional Analysis (411 M)

Final Term Exam (2" Term ) for the 4'" Year Student (Math)
Points : 50

Answer the following questions.
(luestion one: Choose the correct answer (10 - points)

i. The non-degeneracy property of a metric d on a non-empty set X is

a)f die )i =0 Se—wy b)Y d () = d @, ©) c) d(xy) =0
. g ; 0, x=y ;
ii. ~The metric defined by d(x, y) = Vx, yeEXis
1, x#y.

a) usual b) discrete c) indiscrete

ii. Let(X,|l.1) be anormed space and d be the metric induced by the norm on

X. fd(x,y) =, forx,y € X, then which of the following is false?
a)dix+ay+a)=r b) dOa ) —7 c) dirx+a,ry+a)=(r—r
iv.  Which of the following is not a Banach space?

a) Linear space of n-tuples x = (x4, ..., x,) With {|x|| = max,<;<, |x;|.
b) Linear space of all 2-summable sequences x = ({);ey With |lx]| = (Z,ﬁ‘:ilqilz)%.
¢) Linear space of all continuous functions on [0,1] with ||f|| = fol |Gl

v. The term Hilbert space stands for a complete space.

a) Inner product b) normed c) metric

Question two: (15 - points)

&
Given the normed space (C[0,1], 1. |, where ||f]| = (f_il(f(x))Z dx)zand the
sequence

oC




Question 1 2 3 4 5) 6 it 8 9 10
Answer
Question 11 12 13 14 15 16 17 18 19 20
Answer
| T (15 marks)
Answer the following questions: (5 marks for each question)

1.
2.

. Define sequence alignment and ex

alignment?

Department of Mathematics - Final Exam
Question No. 2 answers

Define what a biological database is and explain its importance in bioinformatics.

Outline the key steps involved in database searching for biological sequences. For
cach step, provide a brief description of the tasks performed.
plain its importance in bioinformatics. Why is it

essential to compare sequences and what insights can be gained from sequence

End of Questions with My Best Wishes for Success

Dr. Fatma Hussein
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Department of Mathematics - Final Exam

15. Which scoring system is commonly used in sequence alignment to assess the quality of an

alignment?
a) PAM and BL OSUM matrices b) Dot matrix analysis
¢) Euler's method d) Fourier transform

Question No. 1 answers
Qucstion123456789101112131415

Answer

7Qucs7ti6'n No. 2: Determme whether of these statements are true ( T) or false (F) (20 marks)

1. Bioinformatics is a theoretical science so the results have not to be experlmcntally
corroborated.

Protein 3-D structure provides insights about the function of the protein.
. A query is a method to retrieve information from the database.

Uniprot is a paid protein sequence database.

. Protein Data Bank (PDB) is 2 specialized database.

Uniprot provide online but not downloading protein sequences.

. Swiss-Prot is a manually curated section of UniProt.

. In local alignment, only the regions with the highest density of matches are aligned.

ST ov

FASTA provide a sequence of proteins or DNA in three letter amino acid code.

[
(=]

. BLASTx translates a nucleotide query sequence into all six reading frames before searching
a protein database.

11. Sequence alignment is used to find the evolutionary relationship between sequences.

12. Pairwise sequence alignment is based on a scoring system that assigns positive scores to
matching characters and negative scores to mismatching characters or gaps.

13.Seccondary databases rely entirely on the data submitted to them by researchers.
14. Dynamic programming methods require more computational time than heuristic methods.
15. Word or k-tuple methods are designed to improve the speed of sequence alignment.

16. Gap penalties are applied to discourage excessive gaps; these include higher penalties for
extending a gap and lower penalties for opening it.

17. High E-values in 2 BLAST result indicate that the alignment is highly significant.
18. The goals of BLAST and FASTA are the same, but their algorithms differ significantly.
19. In vitro tcchmque is a given procedure is performed on the whole living organism itself.

20. Transient interactions are typically involved in signaling pathways.

page 2 0of 3 Dr. Fatma Husscin




So ~

y, \ Department of Mathematics - Final Exam
i i 2" Semester 2024-2025 Biotechnology - 4" level é
| [ Date: 2/6/2025 Bioinformatics (401BT) b,
gl Marks: (50) Time: (2 hours) <
Important o No. of pages: 3— Solution on the same paper.
Remark o Put your answers in the table
Question No. 1: Choose the correct answer (15 marks)

1. Which of the following databases is primarily used for storing nucleotide sequences?

a) UniProt b) PDB ¢) GenBank d) Swiss-Prot
2. The stepwise method for solving problems in computer science is called >
a) Flowchart b) Algorithm ¢) Procedure d) Sequential design
3. Which database is known for high-quality, curated protein sequences?
a) SwissProt b) GenBank ¢) DDBJ d) KEGG
4. BLAST is an algorithm and program to ........... protein sequences.
a) comparing b) downloading ¢) creating d) eliminating

5. The three-dimensional shape of a single-piece peptide chain with a secondary structure is
defined by--—------——- -

a) Primary structure b) Secondary structure
¢) Tertiary structure d) Quaternary structure
6. Uniprot has two main sections-—--—--——— -
a) Swissprot and DDBJ b) DDBJ and TrEMBL
¢) Swissprot and TrEMBL d) GenBank and EMBL
7. Which of the following is NOT a type of substitution matrix?
a) PAM matrices b) BLOSUM
¢) FASTA d) None of these
8. Genes in different species that evolved from a common ancestral gene are called-——--—-—- 5
a) Orthologs b) Analogs c) Paralogs d) Synologs
9. Which of these databases focuses on classification of protein structural domains?
a) CATH b) UniProt ¢) GenBank d) SCOP
10. Which algorithm is commonly used for global sequence alignment?
a) BLAST b) FASTA ¢) Smith-Waterman d) Needleman-Wunsch

11.A protein interaction where the individual components are stable and functional on their
own is classified as —--——-- i

a) Obligate b) Permanent ¢) Non-obligate d) Homo-oligomeric
12. What type of information is stored in the DDBJ database?

a) Protein family classifications b) Raw nucleotide sequences

¢) Protein 3D structures d) Metabolic pathways and enzymes
13.Which type of database typically contains more sequences?

a) DNA databases b) Protein databascs

¢) Both are equal in size d) unannotated Protein databases
14.In BLAST, what is a "hit"?

a) A gap in the alignment b) A match found in the databasc

¢) A mismatched base pair d) An error in the alignment process

Page 1vof 3 Dr. Fatma Hussein
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27) Which cipher type is typically faster in

processing data

a) Block cipher

c) Both are equally fast

b) Stream cipher

d) Neither is fast

28) What is the main difference between symmetric and asymmetric encryption

a) Symmetric encryption uses two keys,
while asymmetric uses one

c) Asymmetric encryption is used for data
integrity, while symmetric is not

b) Symmetric encryption is faster than
asymmetric encryption

d) Symmetric encryption is used for digital
signatures, while asymmetric is not

29) Which of the following is an example of a public key encryption algorithm

a) DES

c) AES

b) RSA

d) Blowfish

30) What is the primary function of encryption in cryptography

a) To compress data for storage

c) To convert plaintext into ciphertext

b) To verify the integrity of data

d) To generate random numbers

31) What is a common method used by vir

uses to infect a system

a) Exploiting network vulnerabilities

c) Sending spam emails

b) Attaching themselves to executable files

d) Hiding in system memory

32) What is a characteristic feature of a Trojan horse

a) It replicates itself without user
intervention

c) It disguises itself as legitimate
software to trick users

b) It spreads through email
attachments

d) It automatically infects other files on
the system

33) How does a worm differ from a virus

a) Aworm requires a host file to spread

c) Aworm can self-replicate and spread
independently across networks

b) A worm is always malicious, while a
virus is not

d) Aworm is a type of Trojan

34) During the dormant phase, what typically happens to the virus

a) It infects other files immediately

c) It waits for a specific trigger to
activate

b) Itis automatically deleted by the
system

d) It encrypts files on the system

Best wishes

Dr. Yara Raslan




18) In the context of steganography, why is

it beneficial to use a larger host image

a) It allows for more data to be hidden
without noticeable distortion.

c) It reduces the need for encryption.

b) It simplifies the encoding process.

d) It eliminates the need for a secret
message.

19) What does a higher PSNR value indicat

e in image processing

a) Lower image quality

c) Higher image quality

b) Increased file size

' d) More compression artifacts

20) Which is a corrective countermeasure

that helps after an attack detected

a) Disabling the affected user accounts

c) Installing a firewall

b) Encrypting sensitive data

d) All of the above

21) What is the primary purpose of padding

g in block cipher methods

a) To increase the encryption speed

c) To ensure that the plaintextis a
multiple of the block size

b) To reduce the size of the ciphertext

d) No correct answer

22) Which of the following is NOT a passive attack

a) Meet-in-the-Middle attack

c) Eavesdropping on a conversation

b) Traffic analysis

d) None of the above

23) Which of the following activities would

be classified as a passive attack

a) Sending phishing emails

c) Capturing and analyzing unencrypted
data packets

b) Exploiting a vulnerability in software

d) Launching a brute-force attack on a
password

24) What is the size of the key matrix used

in the Playfair cipher

a) 4x4

c) 5x5

b) 6x6

d) 3x3

»

25) Which of the following is a common medium used for steganography

a) Text files

c) Images

b) Audio files

d) All of the above

26) What is the primary method of encryption used by block ciphers

a) Encrypts data one bit at a time

c) Encrypts data using variable sizes

b) Encrypts data in fixed-size blocks

d) No correct answer

o\



9) False nonmatch rate in high-security application must be

a) According of problem c) High rate

b) Low rate d) Reasonable rate

10) What effect does adding salting have on the time necessary to crack a password

a) No impact on time c) Makes the password impossible to
crack

b) Increases the time needed for d) Speeds up the cracking process

cracking

11) What does the encryption process in a stream cipher generally involve

a) Encrypting data in fixed-size blocks c) Using a public key for encryption

b) Applying a hash function to the data d) Combining plaintext with a key
stream bit by bit

12)What is the primary benefit of using multi-factor authentication (MFA)

a) It enhances security by requiring c) It simplifies the login process
multiple forms of verification

b) It eliminates the need for passwords | d) It is faster than single-factor
authentication

13) Which of the following is an example of "something the user is" in authentication

a) A password c) A security question

b) A fingerprint or facial recognition d) A hardware token

14) What is the role of firewalls in defending against active attacks

a) To monitor user behavior c) To provide user authentication

b) To encrypt data d) To filter network traffic

15) Why are regular software updates important in security

a) They improve system performance c) They add new features

b) They patch vulnerabilities d) They reduce the need for passwords

-

16) Which of the following features is commonly found in email scanning software

a) User authentication c) Malware detection

b) Network performance monitoring d) Data backup

17) What is a potential drawback of not implementing a "Security in Depth" strategy

a) Increased complexity in security c) Higher costs for security solutions.
management.
b) Greater vulnerability to attacks if a d) Improved user experience.

single layer is breached.




Computer Security
Code: ¢, 453
50 Marks

Q1. Choose the right answer:
1) What type of cipher is RC4.

date: 31/5/2025
Time: 2 Hour

50 Marks

a) Block cipher

c) Hash function

b) Stream cipher

d) Asymmetric cipher

2) In RC4, what is the purpose of the key-s

cheduling algorithm (KSA)

a) To generate the initial permutation of
the state array

c) To encrypt the plaintext

b) To produce the final ciphertext

d) To decrypt the ciphertext

3) What is the size of the state array used in RC4

a) 128 bytes

c) 56 bytes

b) 512 bytes

d) 256 bytes

4) What does "integrity" in the context of computer security mean

a) Protecting data from unauthorized
modification

c) Ensuring that data is available when
needed

b) Keeping data confidential

d) Ensuring that systems are user-
friendly

5) Which of the following techniques is used to maintain data integrity

a) Hashing

c) Data encryption

b) Firewalls

d) User authentication

6) What does "availability" in computer security refer to

a) Ensuring that data is kept secret

c) Ensuring that data is accurate and
reliable

b) Ensuring that systems and data are
accessible when needed

d) Protecting data from unauthorized
access

7) Which of the following can threaten the

availability of a system

a) Denial of Service (DoS) attacks

c) Data breaches

b) authorized access

d) Data corruption

8) Which of the following best describes the relationship between confidentiality,

integrity, and availability)

a) They are independent of each other.

c) They are interdependent and
collectively ensure security.

b) They are mutually exclusive.

d) They are only relevant in specific
contexts.
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a. longest sub-string b. Table- Driven c. Symbolic d. Ad hoc Methods
Method Method Method

14) The regular expression corresponding to the following DFAwhere ¥, = {b, notb} is

not b

notb

©©

. (notb |b notb)*(b|e)

15) Which of the following is a key characteristic of Pascal comments?

a. They are enclosed b. They start with c. Theyare d. Theyusea
within /* and */. two enclosed semicolon;asa
hyphens =-and within curly prefix.
extend to the braces{}.
end of the line.

End Questions Best Wishes Dr. Amal Abdelazim
{ 1
SRS
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5) Which grammar will produce the following syntax tree where a and E
b are terminals s
5 b
a S b &
t |
S
o |
it
a. E->SbE|S b. E—> abE|S c. E- EbE|E d. E— SaE|S
S-a S-b S—a S—-b
6) Whatis a disambiguating rule?
a. Arule that simplifies b. Arulethat c. Arulethat d. Arule that
grammar completely specifies which removes all complicates the
parse tree is grammar rules grammar
correctin unnecessarily
ambiguous
cases
7) What does the regular expression (a|B)(a|Bly)" ensure inthe generated strings?
a. The string does notstart | b. The string c. The string d. The string has an
with 'y’ contains only starts with 'y’ even number of 'y’s
one'y’

8) Ittakes the intermediate code and generates

ode for target machine

a. Semantic analyzer b. Source code c. Code d. Target Code
optimizer generator Optimizer

9) Collect separate object files into a directly executable file

a. Interpreters l c. Debuggers ‘ d. Assembler

1 b. Linkers

10) Which of the following strings would NOT be matched by the
expression ((alc)*b(ajc)*b(ajc)*)* ?

a.

"bebb"

b. "aacbb"

c. "acbbac"

d. None ofthe
mentioned

11) Choice among alternatives ina regular expression 7, indicated by

d. None of the

a. meta-character | b. meta-character* | c. brackets ()
mentioned
12) In term of generated languages by regular expression r, the concatenation set of strings $182
jgugin
a. the set of strings of $1 b. the setofstrings | c. the setof d.Bothaandb
appended by all the of S2 appended | strings of S1
strings of $2 by all the strings appended by
of 81 the first string
only of 82
13) Because of the complexity of regular expression, the comments will be handled by ............... in
actual scanners.

g




2 Hours- 50 Points Final Exam Arab Republic of Egypt
2% term 2024-2025 4 evel - Compiler Theory Assiut University
18/5/2025 4,458 Faculty of Science

Answer the following questions (Exam from 3 pages)

Question 1: Determine if the statements below True or False. (20 points)
1) Inthe compilation process, tokens are the input to the scanner phase. (=5
2) The parser function takes the sequence of tokens produced by the parser as its
input and produce syntax tree as its output ¥ )
3) Terminals are the most general structure listed first in the grammar rules. ()
4) The string $$bbb can be generated from the single grammarrule E —» $Eb | b ()
5) Changing grammar can help eliminate ambiguity. ()

6) Editors execute the source program immediately rather than generating object code

)
7) The regular expression blac* is interpreted according to Precedence of Operation

as: (bla)(c)* ()]

8) Aregular expression r cannot contain special characters such meta symbols.

(4
9) From the regular expressions basic € denotes the empty string, by L(g) = { }

G

10) The string abcaabb can be generated from the following grammar rule:

S — aSb|BS|a £
B - b|c
Question 2: Choose the Correct answer. (30 points)
1) The basic data structure of Syntax analysis is:
a. ParseTree [b. Tokens  [c. RegularExpression |d. Grammar
2) Which function is called by the parser to obtain tokens as needed?
a. scanToken() ] b. parseToken() J c. getToken() ] d. nextToken()
3) Inasingle-pass compiler, the syntax tree is: =
a. Constructed explicitly b. Notrequired | c. Represented d. Built during code
and stored in memory atall implicitly by generation phase
parser actions only
4) HLG) ={x, xlx, x!xlx, xlxlxlx, ... } then, the grammar G which has single grammar
rule generates the language L:
a. S-S |x b. §-!Sx|x |c.5—>!$|x ]d.S——)S!xIx
1,5
L J



Faculty of Computers and Information Exam Duration: 2 hours (2 pages) Final Exam
Assiut University (€S431) Parallel Computation — tovdl, May 2025

3. According to Flynn's Taxonomy, which category does a standard single-core personal compum
fall into? |
a) SIMD (Single Instruction, Multiple Data)

b) MIMD (Multiple Instruction, Multiple Data)
c) MISD (Multiple Instruction, Single Data)

d) SISD (Single Instruction, Single Data)

4. Which of the following best describes concurrent computing?
a) Many calculations or processes are executed simultaneously using multiple processing units.
b) Tasks are divided across multiple computers connected via communication links.

¢) Multiple tasks appear to run simultaneously by rapidly switching between them, which can occur
on a single-core processor.

|
d) It strictly requires multicore processors for execution. ‘

5. When switching execution from thread T1 to thread T2 within the same process, what happens
to the address space?

a) The address space is saved for T1 and a new one is loaded for T2.

| b) The address space remains the same.

c) A portion of the address space is swapped.
d) The operating system allocates a new address space for{2. z J

Question 4) (10 Points) Answer the following questions:
a) What are the problem of using Disable Interrupt approach to build locks mechanisms?
b) Explain Compare-And-Swap approach to build locks mechanisms. Write Pseudo code for lock
and unlock functions for this approach

Question 5) (10 Points)
Consider the first attempt at creating a lock using a simple flag variable with load/store operations,

as follows

void lock(lock_t *mutex){ void unlock{lock_t *mutex) {
while (mutex->flag == 1) ; mutex->flag = 0;
mutex->flag = 1; }

} ]

Assume mutex->flag is initially 0. Provide a step-by-step trace of execution for two threads, Thread
A and Thread B, both attempting to call lock() ;

It always seems impossible untill it is done
Dr. Ahmed Hosny - 2025
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Faculty of Computers and Information Exam Duration: 2 hours (2 pages) Final Exam
Assiut University (CS431) Parallel Computation — ¢0Ydl May 2025

Notes:
 Cheating or Trying to Cheat may disqualify you from the course.
* ChatGPT or any Al tool is not allowed in this exam. Use only HI (Human Intelligence)!

Question 1) (10 Points) You are given a simple C program that calculates the dot product of two large
vectors A and B, each of size N, using a single loop. The program looks like this:

long long dot_product = @;
for (int i = @; i < N; i++) {
dot_product += A[i] * B[i];
}
printf("Dot Product: %lld\n", dot_product);

Write a C program that performs the same dot product calculation but does so in parallel using M
threads (assume M < N and N is divisible by M for simplicity). Your program should include the main
function and the worker thread function. Each thread should handle a part of the computation, and
the final result should be the correct dot product of the two vectors. Make sure the partial results from
all threads are safely combined into a single final result.

Question 2) (10 Points) A high-throughput distributed system has multiple worker threads that
independently process ihcoming tasks. Each worker thread needs to log significant events (e.g., task
completion, errors) to a central, shared log file. It is crucial that log messages from different threads
are not interleaved in the file (i.e., each message must appear as a contiguous block).

Describe how mutex locks can be used to ensure that log messages are written to the shared file
atomically by each thread. Provide a pseudo code to explain your answer.

Question 3) (10 Points) Answer the following MCQs

1. What is a key difference between threads and processes?

a) Processes share the same address space, while threads do not.

)
b) Threads have their own individual address spaces, while processes share one.

¢) Threads share the same address space, while processes have separate address spaces.

)
d) Both threads and processes always have separate address spaces.

2. What are the two primary use cases for employing threads in programming?

a) To decrease software complexity and reduce memory usage.

b) For parallelism to speed up computation and to avoid blocking by overlapping 1/0 with
computation.

¢) To simplify debugging and guarantee deterministic execution.

d) To ensure data integrity and enhance program security.

W
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The Arab Republic of Egypt 2" semester - 2024-2025

Assiut University Final Exam:

Faculty of Science Numerical Analysis Il
Mathematics Department 2 @_,_\; ];,J 424) Date: Tuesday 19-5-2025
Total Degree: 50 Marks Time: 3 hours

Answer Only Five Questions of the Following (10 Marks per Question)

1) A) Prove that the eigenvalues of square matrix A and of the matrix 7= ATisa
regular square matrix, are the same.

B) Use Le Verier- Faddeev method to find the characteristic equation of the matrix:

1 2
A=[1 o0 1>,
e 4

2) Forthe equation:y' = —=5y,0 < x < 1,y(0) = 1 (Exact solutiony = e )
A) Find an upper bound of the error at x = 1 in terms of the step size 5
B) Solve the difference equation which results from Euler’s method.
C) Compare the bound obtained form (A) with the absolute error as obtained from
(B)atx = 1forh = 0.1.
3) Solve the following linear system by the method of iteration:
%, + 0.3x; + 0.4x3 = 1.7,
0.2x1 + x, + 0.4x3 = 1.6,
0.1x, + 0.4x, + x3 = 1.5.
A) Show that the process of iteration converges to the solution of the above system
B) What is the maximum error after performing 15 iterations.

then find the eigenvalues.

4) A)Derive Adam Bashforth's method of order 4 to solve the initial value problem
(IVP): y' =fCy) ¥(x0) = Yo

B) Apply the driven method (A) to find y(1.2) and y(1.5) for the IVP:

y = —x3, y(0) =1,y(03) = 0.99798,y(0.6) = 0.96812,y(0.9) = 0.84872

5) A)State the Finite Differences formulas for y', y", and y .
B) Use the formulas stated in (A) to solve the boundary value problem (BVP):

y'+4y=0, y(0)=0, y(1)=1luseh=0.25

6) A)Derive (Predictor- Corrector) Milne’s method to solve the initial value problem
(IVP): y' =fy) y(xo0) = Yo

B) Apply the derived method (A) to find y(0.4) for the IVP:

y=x>—y, y(0)=1,y(0.1) = 0.90516,y(0.2) = 0.82127,y(0.3) = 0.74918.

Best wishes Prf. AHdatta EL- Safty & Dr. Sayed 4. Daky

5%



41)

42)

43)

44)

45)

46)

47)

43)

49)

50)

How many types of join in SQL

Tthe 4 join is used in MapReduce

A. theta

B. left

C. right
what is the meaning of the next sentence A[4 : 5], where A is an array.
A. the elements from 4 to 5 positions

B. The element in row 4 and column 5

C. The element in row 4 and column 5
what is the meaning of the next sentence A[4 : 5], where A is an array.
A. the elements from 4 to 5 positions

B. The element in row 4 and column 5

C. The element in row 4 and column 5
dihes join is used in MapReduce

A. theta

B. left:

(& night
The primary/Backup can solve the network partition.
A. True

B. False
The Raft algorithm can solve the network partition.
A. True

B. False
GO routine makes a function as a thread

A. True

B. False
The results of VIEW are stored in new table

A, True

B. False
The numeric datatype used in the currency is ......
Decimal s
Float
Double
Int

»

Dawp

End of Questions
Best Wishes
DR. Ibrahim Elsemman
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31)

82)

33)

34)

35)

36)

37)

38)

39)

40)

B. False
GO routine makes a function as a thread

A. True

B. False
In Linux, to make an environmental variable, we use the command
export DBUSER=username

AT Tirie

B. False
Primary/Backup and RAFT can play a main role in ...... from/in
distributed Databases

A. Insert, update, or delete

B. Insert

C. query

D. Update or delete
MapReduce can play a main role in ...... from/in distributed Databases
A. Insert, update, or delete

B. Insert

C. query

D. Update or delete
primary/Backup tolerance has non-deterministic events

At Tnie

B. False
The next code makes two processes A and B
fune main() {
¢o processB()
20 processA()}

Aiitae

B. False
The next code makes two processes A and B
fune main() {

go processB()
g0 processA() }

A. True

B. False
if two replicas call gettime() they may get different answers many
variants of state machine replication.

Ay Tmue ,

B. False
RAFT fault tolerance cannot overcome the network partition.
A Tme

B. False
RAFT fault tolerance cannot overcome the network partition.

A. True
B. False
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B. MapReduce

C. Reduce
D. Map
24) What is C?
A. Group by
B. MapReduce
C. Reduce
D. Map
Assume you have the next figure that represents Hadoop.
A
B
C
D

25) What is A?

A. Hadoop distributed file system

B. MapReduce Engine

C. HiveQL

D. Analysis tools and Machine Learning
26) What is B?

A. Hadoop distributed file system

B. MapReduce Engine

C. HiveQL

D. Analysis tools and Machine Learning
27) Whatis C?

A. Hadoop distributed file system

B. MapReduce Engine

C. .HiyeQ®L

D. Analysis tools and Machine Learning
28) What is D?

A. Hadoop distributed file system -

B. MapReduce Engine -

C. HiveQL

D. Analysis tools and Machine Learning
29) Which model used in big companies?

A. Client/Server

B. Master/slave

C. peer-peer

D. Mobile applications
30) There are bugs in Hardware. -

A. True
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B. null
G e NUEE
B, nil
17) Which statements can be used to define variable myDB as SQL
database?
A. var myDB *sql.DB
B. var myDB sql.DB
C. myDB = *sql.DB
D. myDB =sql.DB
18) The GO program can generate the same output at each run?
A, Ime
B. False
19) MapReduce can play a main role in Distributed Database?
A. True
B. False
20) What can the next sentence do?
http.HandleFun("'/runA/”,viewHandler)
A. call the function viewHandler when the URL contains runA
B. call the function runA when the GO program receives input
through HTTP
C. Listen to HTTP messages to the GO program
D. Search for runA in the URL
21) In Raft, each noda has ........ state(s).

At 1),

oow
wv W

Assume you have the next figure

e}

B b Gt —— (&
() B GRS e

-

Qutpst dats set

tnpot datx set
:r
F
<

- (ki v) .
B e
22) Whatis A?

A. Group by

B. MapReduce

€, Reduce

D. Map
23) What is B?

A. Group by

Page 3 fiom 6
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D. Set
7) Is the next command correct
CREATE TABLE HeadOfState(
D INT NOT NULL,
LastName CHAR(30) NOT NULL,
FirstName CHAR(30) NOT NULL);

AL True

B. False
In Go lang, we can use the function fmt.print to print in the consol

8)
A. ftrue
B. false

9)  All programmers must learn SQL

A True
B. False

10) FOREIGN KEY is used to implement the one-to-many relationship.

A True
B. False
11) In GO Lang, which functions that can print in http stream.
A. cout
B. println
C. fmt.fprintf
D. fmt.Fprintf

In GO, the used libarary to connect with MySQL is github.com/go-

sql-driver/mysql
A. True
B. False
13) In windows, how to make an environmental variable X?
A. export X=ali
B. set X=ali
C. path X ali
D. path x=ali
14) In GO lang, the two mac
remote procedure call.
A. True
B. False
15) In GO lang,
FER
A lrae
B. False
16) tHEs ="t
A. ERROR

hines can comnfunicate between them with
the two machines can communicate between them with

{ // print error in the consol }
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o feelal Faculty of . =

~ e gsi‘;n}c,e(; e
Assiut University Faculty of Computers and

Information

Lecture member:
1. Dr Ibrahim Elsemman

Final Exam of:
9 3)\1'&.‘1 CJLC-JAIA"A

Level: 4, Semester:2

Academic Year: 2024/2025

Exam date: 20/05/2025

Total marks: 50 marks. Pages 6 pages Exam time: 2 hour

Answer the following questions:
1) In GO, to open a file, we need to import the package .......

A, ofmt
B. o8
C. io
D. log
2) In GO, the block size of SHA256 is
A. 16
B. 32
C. 64
D, {28
3)  The Package sha256 implements only the SHA256 hash algorithm.
Al e
B. False

4)  Where is the error line?
func main() {
h :=sha256.New()
h.Write(byte("hello world\n"))
fmt. Printf("%x", h.Sum(nil))
!
A. h:=sha256.New()
B. h.Write(byte("hello world\n"))
C. fmt.Printf("%x", h.Sum(nil))
D. func main() {
5) Aninteger attribute is four bytes; how many numbers can be stored in
this attribute? .
A 208
B 2416
EF 2004
Piei739
6) To store a video in the table, we use the datatype ......
A. Varchar
B. char
€~ Blob
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Mathematics Department Final Exam May 2025 [@ﬁ
Mathematical Statistics (MS 442) Time: 3 hours

Answer the following questions: (10 marks for any question)

1-a) Suppose that X ~ U(O,I), compute the PDF of Y =—InX .
b) Let X,,X,....X, be a random sample of size n from the Poisson distribution
with parameter 6 , compute the moments estimate of 6.

2-a) Let X~N(y, 0?) , find the PDF of W = e*.
b) If X~N(0,1) prove that the random variable W = X2 is distributed as

chi-square distribution with one degree of freedom (W = X?~x*(1)) .

3-a) Let X,.X,....X, be a random sample of size n from the Beta distribution
withFDFE =8 7 Gex<1l
(i) compute the maximum likelihood estimate of ©.
(i) construct a 10((1~a)% Cl for the parameter 6.

b) A random sample of size 16 is drawn from a normal population N(p,9)

gives x =20, compute a 99% Cl for the population mean Y, (Zp.g95 = 2:58).

4) Let X,.X,....X, be arandom sample of size n from a normal distribution
N, ?):

(i) prove that X~N(u, "1—12)

(n-1)s2
=L e — T -%)

(iii)) for a random sample of size 25 and X = 80 from the N(1,36), test H, =t

(ii) show that

against H, : =83 at a significant level , («=0.05 Zgg75 = 1.96).

5-a) State and prove the central limit theorem.

b) Let X;,X5,..., X, be a random sample of size n from a population with
CBE E(c@B) =1 (=l ® x=0)

~ Construct a 100(1— )% Cl for the parameter © when 3 is known.

With my best wishes
Professor Zeinhum Jaheen
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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

38. The fastest data access is provided using

a) Caches : b) DRAM’s

c) SRAM’s d) Registers

39. 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

40. The method of synchronising the processor with the I/0 device in which

the device sends a signal when itis ready is?

a) Exceptions b) Signal handling

c) Interrupts d) DMA

41. The method which offers higher speeds of I/O transfers is
a) Interrupts b) Memory mapping

c¢) Program-controlled 1/0 d) DMA
42. The time between the receiver of an interrupt and its service is

a) Interrupt delay b) Interrupt latency

c) Cycle time d) Swiiching time

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

a) Half adders b) Full adders

¢) Ripple adders : d) Fast adders

44. In full adders the sum circuit is implemented using

a) And & or gates b) NAND gate

¢) XOR d) XNOR

45. In a normal adder circuit, the delay obtained in a generation of the
output is

a)2n+2 b) 2n

c)n+2 d) None of the mentioned
46. The final addition sum of the numbers, 0110 & 0110 is
a) 1101 b) 1111

c) 1001 d) 1010

47. The product of 1101 & 1011 is

a) 10001111 b) 10101010

c) 11110000 d) 11001100

48. The multiplier is stored in

a) PC Register b) Shift register

¢) Cache d) None of the mentioned

49. The multiplicand and the control signals are passed through to the n-bit adder via
a) MUX’ b) DEMUX .

c¢) Encoder d) Decoder

50. The multiplier -6(11010) is recorded as

a) 0-1-2 b) 0-1+1-10

c)-2-10 d) None of the mentioned

NA



26. ANSI stands for

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

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

a) PC b) IR

c) Temp d)z

28. In multiple Bus organisation, the registers are collectively placed and
referred as

a) Set registers b) Register file

c¢) Register Block d) Map registers

29. 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
30. 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

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

a) Access time b) Latency

c) Delay d) Cycle time

32. The minimum time delay between two successive memory read
operations is

a) Cycle time b) Latency

c) Delay d) None of the mentioned

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

c) Delay d) Latency

34. VLSI stands for

a) Very Large Scale Integration

b) Very Large Stand-alone Integration

c) Volatile Layer System Interface

d) None of the mentioned

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

a)128 X8 b) 256 X 4

c)512X2 d) 1024 X1

36. The RAMBUS requires specially designed memory chips similarto _____
a) SRAM b) SDRAM

c) DRAM d) DDRRAM

37. The reason for the implementation ¢f the cache memory is _
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a) MAR b) PC

c)IR d) RO

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

c) PC d) MAR

15. Which of the register/s of the prucessor is/are connected to Memory
Bus?

a) PC b) MAR

c)IR d) Both PC and MAR

16. ISP stands for :

a) Instruction Set Processor b) Information Standard Processing
c) Interchange Standard Protocol d) Interrupt Service Procedure

17. The internal components of the processor are connected by

a) Processor intra-connectivity circuitry

b) Processor bus c) Memory bus

d) Rambus :

18. 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

19. The registers, ALU and the interconnection between them are
collectively called as

a) process route b) information trail

c) information path d) data path

20. is used to store data in registers.

a) D flip flop b) JK flip flop

c) RS flip flop d) None of the mentioned

21. The main virtue for using single Bus structure is
a) Fast data transfers 1

b) Cost effective connectivity and speed

c) Cost effective connectivity and ease of attaching peripheral devices
d) None of the mentioned

22 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

23. To extend the connectivity of the processor bus we use

a) PCI bus b) SCSI bus

c) Controllers d) Multiple bus

24. IBM developed a bus standard for theirine of computers ‘PC AT’ called
a) IB bus b) M-bus

c) ISA d) None of the mentioned

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

a) PCI bus b) SCSI bus

¢) Memory bus d) Rambus
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FINEL EXAM 4t SCIENCE May, 2025
CHOOSE THE CORRECT ANSWER

1. The format is usually used to store data.

a) BCD b) Decimal

c¢) Hexadecimal d) Octal

2. The 8-bit encoding format used to store data in a computer is
a) ASCII b) EBCDIC

c) ANCI d) UscCll

3. A source program is usually in

a) Assembly language b) Machine level language

c) High-level language d) Natural language

4. Which memory device is generally made of semiconductors?
a) RAM b) Hard-disk

c) Floppy disk d) Cd disk

5. The ALU makes use of to store the intermediate resulits.
a) Accumulators ; b) Registers

c) Heap d) Stack

6 are numbers and encoded characters, generally used as
operands.

a) Input b) Data

c¢) Information d) Stored Values

7 bus structure is usually used to connect I/O devices.
a) Single bus b) Multiple bus

c) Star bus d) Rambus

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

a) Address decoder and registers b) Control circuits

¢) Address decoder, registers and Control circuits d) Only Control circuits
9 is generally used to increase the apparent size of physical
memory.

a) Secondary memory b) Virtual memory

c) Hard-disk d) Disks

10. The time delay between two successive initiations of memory operation
a) Memory access time - b) Memory search time

¢) Memory cycle time d) Instruction delay

11. The decoded instruction is stored in

a) IR b) PC

¢) Registers d)MDR =

12. The instruction -> Add LOCA, RO does

a) Adds the value of LOCA to RO and stores in the temp register

b) Adds the value of RO to the address of LOCA

¢) Adds the values of both LOCA and RO and stores it in RO

d) Adds the value of LOCA with a value in accumulator and stores it in R0
13. Which registers can interact with the secondary storage?
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