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Final Exam in Electrical Prospection Course (G358)

(50 marks total)
May: 2026 Time: 2 hours
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A) Answer the following: (Ten marks total)

1) With the help of drawing write on the basic theory of electromagnetic (EM)
method (Five marks)

2) Define only five of the following: (Five marks total / One mark each)

Chargeai)ility Dielectric permittivity Magnetic permeability
Skin depth Membrane polarization  Reflection coefficient
Vertical resolution in GPR

B) Mark the following statements with True or False: (Twenty marks total
/ One mark each)

1) DC resistivity method depends on the storage of current whereas the induced
polarization method depends on the flow of current

2) The presence of metallic minerals in the subsurface will have no effect on the
voltage decay during induced polarization measurements

3) Electrode polarization is smaller in magnitude than normal or background
IP effect

4) Membrane polarization is largest when a rock contains clay materials
scattered through the matrix

5) Surface area is the most important factor controlling the IP effect

6) The IP effect increases with the increasing in surface charge density at
mineral-fluid interface

7) Dipole-dipole array is best suited for IP measurements to minimize the
electromagnetic coupling effect

8) IP method can be used to map lithological variations in the subsurface

9) The GPR method is best suited for the archaeological investigation




10) The depth of penetration in GPR is very limited (less than 100 m)

11) In GPR the attenuation of EM energy is primarily controlled by the electrical
conductivity of the subsurface

12) The depth in GPR increases with the increasing of the subsurface electrical
conductivity

13) There is a tradeoff between a penetration depth and resolution in GPR
method

14) In GPR, the larger the Fresnel zone, the lower the horizontal resolution.

15) The diffraction hyperbola in GPR record result from a point source

16) The electromagnetic (EM) data can be acquired in the time domain only

17) The main disadvantage of the EM methods is that they require direct contact
with the ground

18) In EM method, a secondary EM field is produced if a subsurface conductive
anomaly is present

19) The EM systems are passive only

20) VLF method is very effective in locating subsurface zones of high electrical

conductivity

C) Provide short notes of only Five of the following: (Twenty marks total /
Four marks each) 5o/ (a8 syt et LK) mo Baaiko Ilz)

1) Different methods for data acquisition in GPR

2) Parameters that control the IP phenomena

3) The classifications of electrometric method

4) The source mechanisms of induced polarization effects

5) Different parameters that control the propagation of EM waves in the
subsurface geologic media using GPR

6) Three different applications of GPR methods

7) Advantages and limitations of electromagnetic method relative to DC

resistivity

Different methods for depth estimation in GPR

8)

End of Questions GOOD LUCK
Course Instructor Prof. Dr. Gamal Zidan AbdelAal




Faculty of science Computer Security-4th Level
Assiut University 50 Marks
1st Semester 2026 2 Hour

Question 1: Choose the correct answer (40 points)

1. Users A and B use the Diffie-Hellman key exchange technique with a common prime p = 13 and
generator g=2. If user A has private key XA = 5, and if user B has private key XB = 6 .What is the
shared secret key?

a) 6
b) 8
c) 11
dy 12
2. InRSA, if p=3, q=11, e=3 encrypt message M=4:
a) 9
b) 16
c) 31
d) 64

3. A Brute Force attack on a Simple substitution cipher (general Case) written in Arabic would
require a maximum of ----------- trials.

a) 25!
b) 26!
C) 088
d) 28!
4. In knapsack cryptosystem, let the private key be (2,3,7,14), and m = 3 and n = 31. If the ciphertext
is 26, What is the original binary message?

a) 1011
b) 1101
) 0111
d) 1001
5. The input to S-box 2 is 101010. Which one is the output? ]
15 t & 14 & 1 3 4 9 7 21312 0 510
313 4 715 2 § 14 12 0 | I & v n 5
» 0 14 T 1w 4 13 1 5 § 12 ] 9 3 2 13
L3 8 10 1 315 4 2 n 6 712 [« 5 9
a) 1010 "
b) 1111
¢) 0010
d) 0100

6. Which of the following ciphered text would have NOT used transposition cipher for encryption of
the plain text “CIPHER"?

a) EPIHRC
b) EHIPCR
¢) DTIPRC
d) HRIPEC



7. In a single DES round, the function f(R,K) consists of:

a) E-box Expansion — XOR — S-boxes — P-box Permutation
b) XOR — E-box Expansion — P-box Permutation — S-boxes
¢) P-box Permutation — XOR — E-box Expansion — S-boxes
d) S-boxes — XOR — E-box Expansion — P-box Permutation

8. The lengths of the three registers x,y,z in A5/1 are:

a) 18,21,22
b) 18,21,23
) 19,22,23
d) 17,23,24

9. In Hill cipher using the key DDCF and a 2 x 2 matrix which one is the plain text corresponding to
ciphertext "MF":
a) TR
b) ZX
c) EA
d) FZ
10. What will be the plain text corresponding to ciphered text “s” if an affine cipher is used with key
values as a=7, b=37
a)r
b) f
) v
d) z

11. What will be the plain text if rail fence cipher is used for decrypting the cipher text
“HelloWorld” with the key value given to be 3? .

a) HLLOEWDOLR
') HOLELWRDLO
€) HWEOLRLLOD
d) HLOOLELWRD

12. What will be the decrypted text corresponding to cipher text "CRYPTOGRAPHY" using
columnar transposition cipher with the key 31247

a) GPCPRTRHAOYY
b) GCPPRRTHAYOY
c) ROPYGHCTAPRY
d) YGHROPCTAPRY

r
13. 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 sender's public key, and the receiver decrypts
the message using the receiver's public key.

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

¢) The sender encrypts the message using the receiver's public 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 private key.
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14. Using one time pad, what will be the ciphertext resulting from encrypting HELLO with key
XMCKL modulo 26 7 '

a) EQNVZ

b) KOSZU

¢) QIKES

d) AEGCB

15.  Ifa columnar transposition cipher uses 6 columns, how many possible keys exist?
a) 36
b) 64
c) 360
d) 720

16. What will be the cipher text corresponding to plain text “attack at four" , if Double
Transposition Cipher is used with rows permutation from (1, 2, 3) - (2, 3, 1), columns
permutation from (1,2,3,4) - (4, 1,3, 2)

a) TCAKRFUOAATT
b) CKATFOURATTA
¢) TRACFAAUTKOT
d) CFAKOTAUTTRA

17. InRSA,ifp=5,q=11and e=3, what is the private key?
a) 7
b) 13
c) 27
d) 37
18. In RC4:given Key K=[1,2,3] and S-array $=[0,1,2,3,4], After the second KSA iteration, what is the
value of j
a) 1
b) 3
c) 4
d) 2
19. What will be the cipher text corresponding to plain text “Hello” if playfair cipher is used with
keyword “SECURITY"?

a) FUQOPN

b) UFQOMP

c) FUOQMP r

d) UFQOMN

20. Using the Caesar cipher, the encryption of the plaintext "rmg" would be

a) SNR

b) OJN

c¢) UPT

d) JXF




14. Using one time pad, what will be the ciphertext resulting from encrypting HELLO with key
XMCKL modulo 26 ? '
a) EQNVZ
b) KOSZU
¢) QJKES
d) AEGCB

15. Ifa columnar transposition cipher uses 6 columns, how many possible keys exist?
a) 36
b) 64
c) 360
d) 720

16. What will be the cipher text corresponding to plain text “attack at four” , if Double
Transposition Cipher is used with rows permutation from (1, 2, 3) — (2, 3, 1), columns
permutation from (1, 2,3,4) - (4, 1, 3, 2)

a) TCAKRFUOAATT
b) CKATFOURATTA
c) TRACFAAUTKOT
d) CFAKOTAUTTRA

17. InRSA,ifp=5,q=11and e=3, what is the private key?
a) 7
b) 13
c) 27
d) 37
18. InRC4:given Key K=[1,2,3] and S-array S=[0,1,2,3,4], After the second KSA iteration, what is the
value of j
a) 1
b) 3
c) 4
d) 2
19.  What will be the cipher text corresponding to plain text “Hello” if playfair cipher is used with
keyword “SECURITY"?

a) FUQOPN
b) UFQOMP .
c) FUOQMP -
d) UFQOMN
20. Using the Caesar cipher, the encryption of the plaintext "rmq" would be
a) SNR
b) OJN
c) UPT
d) JXF



Question 2: True or False (10 points)
1. Triple DES with two keys K1 and K2 are independent, and K3 = K1, has an effective key length of

2
3
4.
5
6
7

8.

9.
10.In RC4, PR

112 bits.

. DES performs 8 rounds of encryption.

. s the key a=13,b=7 1s valid key for Affine cipher.

The mapping between letters and bits in vernam cipher is secret.

. The sequence (1,2,4,8,16), m=3,andn=31isa valid private key for knapsack cryptosystem.
. In A5/1, Keystream bit is XOR with rightmost bits of registers.

. In Vigenere Tableau Cipher, the Key is repeated when it is shorter than the plaintext.

2 41
Is the Key K ={3 6 2} suitable for decryption in Hill cipher.
1 2 0

The right half of the DES block is expanded from 32 bits to 48 bits.
GA the number of iteration depends on key length.
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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 3/32 8/32 5/32
2 6/32 6/32 4/32
Find: (i) frix(¥13) (i) Fyix(vI13) (i) VIY]X = 3]

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

e* 0<y<x<ow
fey(x,y) = {0 Y

) o.w

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

(2) (@) Xy,X,, ..., X, is a random sample drawn from a population whose density
function is Inverse Gaussian IG(y, 1). Use the moment generating function given in

the helpful distributions and expressions to show that the moment estimator of 1

. = gand i =%
and laregivenby: f=xand 1 = (n—-1)s%"

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

Frr o) = ¢

Prove that: (i) E[YIX =x] =2 (i) V{Y|X =x] = 40 gcx<i

12
-

0<x<y 0<y<li,
0.w

s
(3) (a) The pdf of a random variable X is given by f;(x) = {Ee % X>0 ang if the
8 3 0.W. ;
1, XeA

random variable Z is such that Z = {2 XeA

where A = {x:0 < x < 2}, then find

the pmf of Z.

A \AI
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(b) Suppose that X and Y are independent random variables where X~ gamma(ay, f)

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

(4) (a) If X1,X,, ..., X, is a random sample of size n from a normal distribution with
unknown parameters pand ¢2. (i) Find the moments estimators and maximum
likelihood estimators for the unknown parameters. (ii) Show that the sample mean X
is a MVUE for p.

(b) Let X,, ..., X,, be a random sample from Bin(1,p). Prove thatY = Y, X is

sufficient statistic for p.

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

@ =1, or 2 given as

7] 1 2
pxje(x116) | 0.4 0.3
pxio(x210) | 0.6 0.7

and the prior of 8 is defined as .

03, =1 °

pe(8) =307, 6 =2,
0, o.w

Find the Bayes estimate for 6.

Helpful Formulas:

A, _{,_2u%t
X~IG((1, 1) = My(t) = e (2597
g (n-1)$?

n
a

X~gamma(a, B) = fx(x) = 4 x®le=Bx x> 0.

I'(a)

Lo -
X~N(u,0%) = fy(x) = e 207 , —oo<x<om,

o2 r

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




Faculty of Science Software Engineering - 4t Level
Assiut University Time: 2 Hours
1st Semester 2026 Marks: 50

Question 1: Determine whether these statements a (T) or false (F) (10 Points)

1. If the requirements are not clearly identified during generic software development, the developers
consult the customer to clarify them.

. Software maintenance is the process of fixing bugs and improving software after deployment.
. Architectural design determines how the system will be distributed.

. The Waterfall model is most suitable model for new technology that is not well understood.

g s W

. Platform information becomes irrelevant in the design phase if the software is built from scratch
without reusing any existing systems.

=)}

. User requirements focus primarily on how the system will be implemented.

7. The velocity in Scrum is an empirical measure of how much product backlog effort a team
completes per sprint.

8. During a sprint, the Product Owner can add new items to the Sprint Backlog if they are urgent, high
priority business néeds.

9. In sprint retrospective meeting, team members share what they did since the last meeting, identify
obstacles, and plan their work for the next day.

10. Describing how a system should behave in exceptional situations is part of functional
requirements.

Write down the right answer (T or F) in this table
1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

Question 2: Choosethecorrect answer 3 (40 Points)
"

1. Beta testing is conducted by ................ to validate the software before public release.
A) Developers B) Customers . C) Testers D) End users
2. Payroll systems is an example of which type of software application?

A) Stand-alone application B) Interactive transaction-based application

C) Batch processing system D) Systems of systems
3. Which of the following is NOT part of software dependability?
A) Reliability B} Responsiveness C) Security D) Safety

Page | 1
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4. A company is developing software for a radiation therapy machine. Which development model is
best suited for this project?

A) Waterfall model B) Scrum C) Kanban D) XP

5. wceeseeennn helps developers uncover implicit user requirements that might not be stated explicitly.
A) Task analysis B) Feasibility study C) Risk analysis D) Performance analysis
6. In scrum, a potentially shippable product increment is typically delivered to the customer every
sessssieses WEEKS:
A)1-2 B) 2-4 Q) 2-3 D)1-3
7. Which stage involves searching for existing components and systems that could fulfill the required
functionality?
A) Requirements refinement B) Software discovery and evaluation
C) Component adaptation and integration D) Application system configuration
8. In which of the following models does iteration happen within each development activity?
A) V model B} Scrum C) Kanban D) XP

9. The main output of requirements specification activity is ................... document.

A) User requirements B} System requirements C) System descriptions D) SRS

10. Which of the follovﬁng is NOT usually considered part of a software system?

A) Configuration files B) Hardware documentation C) System documentation D) User documentation

11. Which group is LEAST likely to be concerned with system implementation details?
A) Software developers B) System architects ~ C) Client managers D) Client engineers
12. Which XP practice MOST directly supports developer well-being while also improving long-term
productivity?
A) Pair programming B) Small releases C) Sustainable pace D) Continuous integration
13.An online shopping system allows users to place orders and requires all transactions to be
encrypted. Which of the following is a non-functional requirement?
A) Users shall be able to place orders online B) The system shall display order confirmation
() The system shall calculate the total order price D) All transactions must be encrypted
14. Which Scrum role is primarily responsible for shielding the team from external interference?
A) ScrumMaster B) Product Owner C) Prgject Manager D) Development Team

15. Developers regularly restructure existing code to improve readability and maintainability without
changing external behavior. Which XP practice is being applied?

A) Simple design B) Refactoring C) Coding standards D) Pair programming
16. The hardware and OS constraints are examples of ..o requirements.
A) Product B) Functional C) External D) Organizational
Page 12




17. Which statement best describes the relationship between user stories aﬁd tasks in the XP release
cycle?
A) Tasks are decomposed into user stories by the development team
B) Tasks are written and later generalized into user stories for release planning
C) Tasks are implementation-level realizations of user stories
D) User stories are derived from completed tasks

18. Which of the following XP practices MOST reflect the “Embrace Change” agile principle?
A) Small releases B) Collective ownership  C) Sustainable pace D) None of these
19. An airline booking system should allow users to book flights, cancel reservations, and view flight

schedules. Additionally, the system must be available 24/7. This aspect of the system is an
example of «.cirmisi requirements.

A) Efficiency B) Reliability C) Security D) Usability
20.In a distributed Scrum environment, which of the following practices MOST effectively ensures
that all team members are aware of the state of the product at any time?

A) Real-time communications B) Detailed documentation C) Status reports D) Continuous integration

Write down the right answer ( A or B or C or D) in this table
1. 2 3. 4, 5. 6. 7. 8. 9. 10. 11. 12. 13.

14. 15. 16. 17. 18. 19. 20.

Best Wishes
Dr. Ragha M. Kamet
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Assiut University- Faculty of Science Program: Biotechnology
. Frist Semester- Final Exam 2025-2026 Level : (4) sl
Mathematics Department D.ate. 28/1212025 bggulisgly
Time: 2 hours
Course Title: Bioinformatics Code: 401BT
Instructors: Dr. Fatma Hussein Important: Solution on the same paper
No. of pages 3 l No. of questijons 3 Total Mark: 50 degree
Question No. 1: Choose the correct answer (15 marks)
1. Bioinformatics provide software tools for....... biological data.
a) analyze b) retrieve ¢) storage d) all previous
2. Each database entry described by........ accession number.
a) one , b) double ¢) multiple d) non
3. Which database provides comprehensive information on protein-protein interactions?
a) GenBank b) STRING ¢) Swiss-Prot d) KEGG
4. Which symbol is used to denote the beginning of a header line in a FASTA file?
a)$ b)# c)> d) &
5. Which type of database typically contains more sequences?
a) DNA databases b) Protein databases
¢) Both are equal in size d) unannotated Protein databases
6. In BLAST, what is a "hit"?
a) A gap in the alignment b) A match found in the database
¢} A mismatched base pair d) An error in the alignment process
7. Uniprot has two main sections------------—-—-. ]
a) Swissprot and DDBJ b) DDBJ and TrEMBL
c) Swissprot and TrEMBL d) GenBank and EMBL
8. What is the secondary structure of a protein?
a) 3D shape b) Amino acid sequence
¢) Beta sheets and alpha helices d) Multiple polypeptide chains
9. Which of the following is NOT a type of substitution matrix?
a) PAM matrices b) BLOSUM
¢) FASTA d) None of these
10. The stepwise method for solving problems in computer science is called .
a) Flowchart b) Algorithm ¢) Protedure d) Sequential design
11.Sequence databases store information on:
a) Only nucleotide sequences ' b) Only protein sequences
¢) Nucleotide and protein sequences d) Protein families and domains
12. What type of alignment is the Smith-Waterman algorithm designed for?
a) Global alignment b) Local alignment

¢) Multiple sequence alignment d) Profile alignmen
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Assiut University- Faculty of Science Program: Biotechnology
. Frist Semester- Final Exam 2025-2026 Level : (4) A
Mathematics Department D_ate. 28/1212025 bggudingly
Time: 2 hours
Course Title: Bioinformatics Code: 401BT
Instructors: Dr. Fatma Hussein Important: Solution on the same paper
No. of pages 3 I No. of questions 3 Total Mark: 50 degree
Question No. 1: Choose the correct answer (15 marks)
1. Bioinformatics provide software tools for....... biological data.
a) analyze b) retrieve c) storage d) all previous
2. Each database entry described by........ accession number.
a) one . b) double ¢) multiple d) non
3. Which database provides comprehensive information on protein-protein interactions?
a) GenBank b) STRING ¢) Swiss-Prot d) KEGG
4. Which symbol is used to denote the beginning of a header line in a FASTA file?
a)$ b) # c)> d) &
5. Which type of database typically contains more sequences?
a) DNA databases b) Protein databases
c) Both are equal in size d) unannotated Protein databases
6. In BLAST, what is a "hit"?
a) A gap in the alignment b) A match found in the database
¢) A mismatched base pair d) An error in the alignment process
7. Uniprot has two main sections--------------, ]
a) Swissprot and DDBJ b) DDBJ and TrEMBL
¢) Swissprot and TrEMBL d) GenBank and EMBL
8. What is the secondary structure of a protein?
a) 3D shape b) Amino acid sequence
c¢) Beta sheets and alpha helices d) Multiple polypeptide chains
9. Which of the following is NOT a type of substitution matrix?
a) PAM matrices b) BLOSUM
c¢) FASTA d) None of these
10. The stepwise method for solving problems in computer science is called ...
a) Flowchart b) Algorithm ¢) Protedure d) Sequential design
11.Sequence databases store information on:
a) Only nucleotide sequences ' b) Only protein sequences
¢) Nucleotide and protein sequences d) Protein families and domains
12. What type of alignment is the Smith-Waterman algorithm designed for?
a) Global alignment b) Local alignment

¢) Multiple sequence alignment d) Profile alignmen
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13. Why are gap penalties used in alignment?

a) Measure distance b) Penalize gaps
c¢) Reward gaps d) Store data
14. What is "homology" .in bioinformatics?
a) Structural similarity b) Functional equivalence
¢) Evolutionary relationship d) Identical sequences
15. One of the in-silico techniques used to study the interactions between proteins is
a) yeast 2-hybrid b) x-ray crystallography
¢) phylogenetic tree d) synthetic lethality

Question No. 1 answers .
Question| 1 | 2|3 (45|67 ]|8]9]10]|11]12 131415

Answer

“Question No. 2: Put T for true and F for false ‘ (15 marks)

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

A query is a method to retrieve information from the database.
Dynamic programming methods require more computational time than heuristic methods.
UniProt is a comprehensive resource for protein sequence and functional information. ‘

Orthologous genes are found in the same genome and arise from duplicatipn events.

i el

Pairwise sequence alignment involves aligning two sequences to identify the optimal palrmg of
the sequences.

o

In local alignment, only the regions with the highest density of matches are aligned."
8. STRING is a database and tool used for analyzing metabolic pathways. ‘

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

'10. Bioinformatics tools are used to carry out sequences and structural analysis
11.Drug discovery and development is one of the applications of bioinformatics in biology
12. For saving storage space on computers, three letter code of amino acids is used on databases
13. Bigger databases make identifying meaningful alignments easier '
14. BLASTn is used to compare protein sequences against a protein database.

15. The k-tuple size determines the length of the words used for comparison in heuristic methods.
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Question No. 2 answers

Question| 1 | 2 |3 |4 | 5|67 |8]9|10]|11|12]13]14

Answer
Question No. 3: Answer the following questions (20 marks)
1. Discuss the key differences between primary and secondary biological databases. Provide
examples of each type. (6 marks)
2. Define sequence alignment and explain its importance in bioinformatics. Why is it essential to
compare sequences, and what insights can be gained from sequence alignment. (5 marks)

3. In bioinformatics, FASTA and BLAST are commonly used tools for sequence analysis.
(9 marks)
(a) What is FASTA, and what is its main use?
(b) What is BLAST, and what is its main use?
(c) State one key difference between FASTA and BLAST.

End of Exam

Best Wishes  Dr. Fatma Hussein
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SR | Faculty of computer and information

* - Fourth Year, Computer Science MR B
E ) 2 10Y ds)ge Sl FEA

16-05-2026

Assiut University

Answer the following
Questions

Q1. Write a simple complete OpenMP program to print numbers from
1 to 20, where this program contains five threads and each thread
print 4 numbers. (8 Points)

Q2. Write HellWord program using MPL. (6 Points)

Q3. Write a simple complete OpenMP program to compute the value
of Pi. (7 Points).

Q4. What are the main basic functions in MPI? (7 Points).
Q5. How can we avoid dead lock in OpenMP or MPI. (6 Points).
Q8. Explain the meaning of barrier and atomic in OpenMP. (6 Points)

Q7. Discuss the need of parallel processingin real world applications.
{5 Points)

Q8. Can the Range-Kutta method be programmed directly be used
OpenMP? Explain the reason for your answer. (5 Points)

Best Wishes, : Dr. Ibrahim Elsemman



Assiut University- Faculty of Science icet:lc-e(‘t)
second Semester- Final Exam 2025-2026 Date: 14/52026 !

. Mathematic Department Time: 3 b plal s
Course Title: Operation Research (2) Code: 426 Math
Instructors: Prof. Dr. Mostafa Ali El khatteb

Important: | No. of pages 1 | No. Of questions 5 | Total Mark:50 degree

(Sa010) Jpw ;45 ALY ce cal

Lasie Zon ga 4 ghucn ()55 ' Opuagd) D gicna () g byl Ada 0483 S " golil) Ak UK a5 o 0 () g JNigaal
e A X=X 0S5 e a5 s sham e A 1T 05

. fx)=3x* =20x% +36x2 +16 Vall 5 guail pill 232 ()

x =(0,3,-2) kil Jpa f(x)= X123 + 3172 A pugll 4 ghoan 3o g (1) 3 A JHgual
f(_)g) =X +2x3 +x3X3 —x12 —x% —xg Al (o pually akiall gl 2a gl (<)
Mix f(x)=4x}+ 5x§ St 2xp +3xy =6 A Aladi da 3 530 gy el paaiad (1) 3 OGN Jlgudt
A0 USE Ja 8 gl 2 Y il y puine Dy sk pasiiad ()
Max f(x,x)=x%5 St g(xy,xp)=3x3 +2x;xy =24 4
: ¢ crabie kg Al 0 8 pual IS o 320 G 3
A Al da sa b YTV2E(", 270" )y > 0 22 45,0 G S Lo p2 che (1) 3l ) Jigudd
Mix f(x)=(x —2)° +x§ St x-x3<0
Al o 5phall ok 2o gh 3l Jlaai¥1 8 ghad 43y sk pladinly (o)
) (x{’,xg) =(1,2) siedallaagd S f(x)=3xF +2x3 +2x; xp +7
F(2) =3x8 +x3 42 xp =7 Ul gyl Al s f (58558 Ly sl phadinly (1) 3 aaldll gt
(7, %3) = (5,10) Loxe
Mix f(x)=(x;-2)? +(xp -1)? St h(x) = x, +x2M =7 5.0 A Ulasdd Jal o1 5l aa g (o)

End of Exam

Best Wishes Prof. Dr. Mostafa El kahteeb
Prof. Dr. Taha El Gindy



Assiut University- Faculty of Science Program: Pure Mathematics %
glall

Level: (4)
Second Semester- Final Exam 2025-2026 Date: 19/5/2026 g
Mathematics Department Time: 3 h baudisgly
Course Title: Numerical Analysis (II) ) Code: 424 Math

Instructors: Prof. Dr. Abdalla El-Safty & Dr. Sayed A. Dahy

Important: | No. of pages 1 | No. Of questions 6 | Total Mark: 50 degrees

Answer Only Five Questions of the Following

1)

2)

3)

4)

A) Prove that the eigenvalues of square matrix A and of the matrix T~1 AT are a regular square matrix, are the
same.

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

1 2 -1
A= (1 0 1 ).
4 —4 5
then find A2,

For the equation: y' = 2y,0 < x < 1, y(0) = 1 (Exact solution y = e%¥).

A) Find an upper bound of the error at x = 1 in terms of the step size h.

B) Solve the difference equation which results from Euler’s method.

C) Compare the bound obtained from (A) with the absolute error as obtained from (B) at x = 1 for h = 0.1.

Solve the following linear system by the method of iteration:
x1+0.1x; + 0.2x3 = 1.3,
x1 + 10x; + 3x3 = 14,
0.3x; + 0.2x, + 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 13 iterations.

A) Derive Adams Bashforth method of order 4 to solve the initial value problem (IVP):
y'=f@xy) ¥(x0) = Yo-

B) Apply the driven method (A) to find y(0.8) and y(1) for the IVP:

y =2y—+x,  y(0)=5  y(0.2)=73887, y(0.4)=10.8902, y(0.6) = 16.0738.

5)

A) Derive (Predictor- Corrector) Milne’s method to solve the initial value problem (IVP):
y' =flxy), y(x0) = Yo
B) Apply the derived method (A) to find y (1) for the IVP:

y =sinly—x), y(0)=10, ¥(0.25) = 10.0599, _¥(0.5) =7.9006,  y(0.75) = 10.1169.

6)

A) State the Finite Differences formulas for y’, "', and y'"’.

B) Use the formulas stated in (A) to solve thé boundary value problem (BVP):

y'+25y=0, y(0)=1, y(1)=0 withstepsizeh=1/4.

End of Exam

Best Wishes  Prof. Dr. #datte S¢- Sajty . Dr. Seyed A. Daky
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Question 1 (8 pts)

a) Write a regular expression for all strings of a’s and b’s which contains an odd number of b’s.
b) What are the main steps for compilation process? Describe each step briefly.
Question 2 (12 pts)

Consider the following grammar:
S=>AB

A—>BcD|aB
B-> Db | bCd
C->cCld
D>d|€
a- Construct First and Follow sets for each non terminal
b- Is this grammar LL(1)? Explain
¢- Write a code that would implement the recursive decent method for the A nonterminal.

Question 3 (30 pts)
[1] Which one of the following regular expressions represents the language: the set of all binary
strings having two consecutive 0Os and two consecutive 1s?
a) (0]1)*0011(0[1)*| (0]1)*1100(0[1)*
b) (O[1)*(00(0]1)* 11| 1(0}1)*00) (0]1)*
c) (0]1)*00(0[1)*| (O[1)* 11(0I1)*
d) 00(0|1)y*11{11(0j1)*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) (0] 1|2)*
b) O* [ #2%
) 0*|1]2
d) (O} *2*

[3] Which of the following rules is NOT a correct context-free rule, where non-terminals are {A,
B}, and terminals are {a, b} r
a) A—al|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




[3] Parsing is also known as

a) Lexical Analysis c) Semantic Analysis
b) Syntax Analysis d) code generation
(6] The set of all strings over Y’ = {a,b} in which strings consisting a’s and b’s and ending with in bb is
a) ab ¢) (ab)* bb
b) a*bbb d) All of the mentioned

[7] When two parse trees are derived from the same grammar rules but both parse trees are different,
this means, the grammaris................
a) Ambiguous ¢) Not LR(0)
b) NotLL(1) d) Non ambiguous

[8] Users write the programs in which language?
a. Low-level Language ¢ Decimal-Format

b. High-Level Language d. Middle-Level Language

[9] Which of the following best defines the FIRST set of a non-terminal A in a context-free grammar?
A) The set of all terminals that can appear immediately to the right of A in any derivation
B) The set of all terminals that can begin strings derived from A, plus possibly & if A can derive ¢
C) The set of all non-terminals that can be derived from A in exactly one step
D) The set of all terminals that can follow A in any derivation

[10]  Consider the following

S—adB|e

A—ble

B—c¢

What is FIRST(S)?

A){a} ) C){a,b,e}
B){az¢} D){a,b,c}

[11]  Consider the following

E—->TX

X—+TXle

T—id

What is FOLLOW(T)?

(Assume $ marks end of input, and E is the start symbol)

A){$} SO {id, $}
B){+$} D) [+ id, $)

[12]  Foran LL(1) grammar, which of the-following is true about the parsing table?
A) Every cell contains at most one production
B) Every cell contains exactly one production
C) The table has rows for terminals and columns for non-terminals
D) The table size is always equal to the number of productions

~



[13]  Given the non-LL(1) grammar fragment: A — ab | ac Which of the following is the correctly
left-factored version that could become LL(1)?

{
L

A—aB A —aB A —aB A—albl|c
B—bjc B—a B—b
B—c C—c

[14]  Consider the grammar:

E->T+E|T

T—1id

[15]  When constructing the LL(1) parsing table, what conflict arises?
A) Multiple entries for M(T, id]

B) Multiple entries for M{E, +} and M[E, §]

C) Multiple entries for M[E, id]

D) No conflict; the grammar is LL(1)

[16]  The following grammar is LL(1)?
S—Aajb
A—ale

A) True

B) False

[17]  What is the primary goal of the code optimization phase in a compiler?

A) To translate high-level language into assembly code

B) To improve the execution time and/or reduce the memory footprint of the generated code
C) To detect syntax errors in the source program

D) To generate an intermediate representation from the parse tree

[18]  What is the primary task of the code generation phase in a compiler?

A) To convert source code into an abstract syntax tree

B) To translate the intermediate representation (IR) into target machine code or assembly language
C) To optimize loop structures for better cache performance

D) To parse the program and build a symbol table

[19]1  Given the left-recursive grammar:

E—-E+T|T

T—id

Which of the following is the correctly transformed non-left-recursive version?

[E—-TE E—TE E—ETI|T E—-T+E|T
|EE—+TE'|e E—+TE|T . T—id T—id
T—id T—id r

[20]  Which of the following statements correctly distinguishes top-down parsing from bottom-up
parsing? .

A) Top-down parsers start from the start symbol and expand using productions; bottom-up parsers start from

input tokens and reduce to the start symbol

B) Top-down parsers use LR items; bottom-up parsers use recursive descent

C) Top-down parsing is more powerful than bottom-up parsing

D) Bottom-up parsers cannot handle left-recursive grammars, but top-down parsers can
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Question 1: Choose the correct answer, put the answers in the table (§ Marks)

Al A2

Bl 0.50 020

B2 0.25 0405

Suppose that you have been given the following joint probabilities

1. Determine P(A2). .
a) 0.25 b) 0.70

2. Determine P(A2/B1).

a) 0.1857 b) 0.2857

3. Determine P(A1 U B1).

a) 0.5 b) 0.95

4. Determine P(A1 n B1).

a) 0.50 b) 0.75

5. Determine P(A2 n B2). .

a) 0.50 b) 0.75

¢) 0.75 d)0.30
¢) 0.3857 d) 0.4857

¢) 0.25 d)1.45
¢) 0.70 d)0.25
¢) 0.70 d)0.20

Question 2: Choose the correct answer, put the answers in the table (S Marks)

Suppose we have a universal set U = {1,2,3,4,5, 6}, and we define two events A and B as follows:

A: The event of rolling an even number on a fair six-sided die.
B: The event of rolling an odd number on a fair six-sided die.

1.The probability of the event of rolling an even number on a fair six-sided die. P(A) is

a) 0.25 b) 3
2. The probability of A N B ,P(4 N B)
a)l b) 0.5
3. The probability of B¢ is
a)0 b)1
4. The probability of (A U B)¢is
a) {1,2,3,4,5,6} b) 1
5. The event of A€ is

a) {1,2,3,4,5,6} b) {2,4,6} °

) L e e LR
R e S

¢) 05 d) 12
c) 6 )0

c) 05 d)0.1
Fo d)0.5

¢) {1,3,5} d)0




Assiut University- Faculty of Science - Level : (4)
Second Semester- Final Exam 2025-2026 Date: 18/5/2026
Mathematics Department Time: 2 hrs
Course Title: Scientific Computation (1) Code: MC451
Instructors: Dr. Amira Allam
Important: | No. of pages § | No. Of questions 5 | Total Mark: 50 degrees

uestion 1: Choose the correct answer, put the answers in the table (5 Marks

Suppose that you have been given the following joint probabilities

Al A2
Bl 0.50 020
B2 025 0.05

1. Determine P(A2).

a) 0.25 b) 0.70 ¢) 0.75 d)0.30
2. Determine P(A2/B1).
a) 0.1857 b) 0.2857 ¢) 0.3857 d) 0.4857
3. Determine P(A1 U B1).
a) 0.5 b) 0.95 ¢) 0.25 d)1.45
4, Determine P(A1 n B1).
a) 0.50 b) 0.75 c) 0.70 d)0.25
5. Determine P(A2 n B2). .
a) 0.50 b) 0.75 c) 0.70 d) 0.20

Question 2: Choose the correct answer, put the answers in the table (5 Marks)

Suppose we have a universal set U= {1, 2, 3, 4, 5, 6}, and we define two events A and B as follows:

A: The event of rolling an even number on a fair six-sided die.
B: The event of rolling an odd number on a fair six-sided die.

1.The probability of the event of rolling an even number on a fair six-sided die. P(A) is

a) 0.25 b)3 ¢) 0.5 dy 12
2. The probability of A N B ,P(4 N B)
a) 1 ) 0.5 )6 d)0
3. The probability of B€ is
a)0 b) 1 c) 0.5 d)0.1
4, The probability of (A U B)¢is )
a) {1,2,3,4,5,6} b) 1 do d)0.5

5. The event of A€ is
a) {1,2,3,4,5,6} b) {2,4,6} °

Y ey e BT
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¢) {1,3,5} d)o
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Question 3: Choose the correct answer, put the answers in the table (10 Marks)

[The random variable X has the following probability distribution,

1. Is this probability distribution valid?

a) True b) False

2.P(X20)= :
a)l b) 0 c) 0.8 d)0.9
3. P(2<X <5) =
a)0 b) 1 c) 0.2 d)0.1
4. The probability that x =1 is
a)l b) 0.2 c) 0 d)0.3
5. The expected value of X, E(X) is
a)2 b)3.75 c) 3.2 d)0
6. The variance value of X, V(X)is

a)23.5833 b) 13.56 c) 6.66 d) 3.333
7. The expected value of 10, E(10) is
a) 100 b)0 c) 8 d) 10
8. The expected value of E(X+10) is
a)l13.2 b)3.2 )0 d) 13.75
9. The variance value of V(X+10) is
a) 33.5833 b) 23.56 .€) 23.5833 ~d) 13.56

10. The expected value of X, E(10X) is

a) 320 b)37.5 c) 32 d) 375
Question 4: Choose the correct answer, put the answers in the table (10 Marks)

1. 1f P(A|B)=P(A), then A and B are:

a) Mutually exclusive b) Dependent c) Independent d) Exhaustive
2. Which measure of central tendency is most affected by outliers?
a) Median b) Mode c) Mean d) Range
3. The position of the median for a dataset with 15 values is:
a) 7th b) 8th c) 7.5th d) 15th

4. A measure of variation that has the same units as the originalfdata is:
awwma-)wyanamw«:wwmmah)@Rangewv:» = «anﬁ}&mmmimwﬁﬁ)@@ﬁfmmsﬁvm@mw S
5. If all values in a dataset are identical, the standard deviation is:

a)l b)0 C) negative d) positive
6. For an even number of observations, the median is: .

a) The middle number b) The smallest number ¢) The most frequent d) The average of the two

number middle numbers
7. Which measure is not a measure of variation?
a) Mode b) Range : ¢) Variance d) Standard deviation
8. The variance can never be: d
ayl v b) 0 . C) negative d) positive

Page 2 of 5



9. CV is calculated as: :
a) (Mean/ SD) x 100 b) (SD / Mean) x 100 ¢) (Range / Mean) % 100  d) (Variance / Mean) * 100
10. A coin is tossed 50 times and lands on heads 32 times. What is the empirical probability of getting tails?
c) 112 d) 50/18

a) 32/50 b) 18/50

The Answers Tables

A e e i

Question
4:
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Question #5: (10 marks)

Write a MATLAB code using modified Eular method to find ¥(0.6) to solve the following equation
Z=x+y,y(0) =1 (=02)

(hint: using runge kutta of order four for initial values)

Page 4 of 5




Question # 5: (10marks) Write the outputs of the following codes

A=[12;23]; A=5; C=1.
X=AXA; While (A<10) '
disp(X); S=A/2; for j=5:3:12
A=A+2; _
? C e C* .
disp(S); I
end end

disp(C)

End of Exam

Best Wishes Dr. Amira Allam
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Faculty of Science Computer Architecture (421E)
1** Semester - Final Exam cudall iy - 421
2025/2026 — Dec. 26/2025 Time: 2 Hours  Marks: 50

e Number of Pages: 4 Questions/Answers

Important e Number of Questions: 4 (Attempt all questions, questions are not equal in marks.)

remarks B a5 e Lo S Aaball Ala (5 51 53 gana paitad il ALY A ) Claiall o
e If necessary, assume unstated data but indicate your assumption clearly.
Question one: Complete between brackets. Abbreviativns are allowed. (11 points, 1 point each space)
a) | 1N I8

and pipelining are examples of parallelism in uniprocessor systems.

b) Utilizing multiple processors by running independent programs (processes) simultaneously is known as

[ 1

¢) Replacing a processor with a faster version decreases the i I8
while adding more processors increases the [ ]

d) The instruction [ ] is the time that an instruction takes to complete

its instruction cycle in a pipeline.

¢) One of the application domains for DSA is [ 1.

f) - To close the gap between the fast clock rates of modern processors and the long time required to access
DRAMs, [ . ] are used.

g) To use the bus the DMA module must force the processor to suspend operation temporarily. This
technique is more common and is referred to as [ 1.

h) Like EEPROM; a [ ] uses an electrical erasing technology,

but it does not provide byte-level erasure.
i) Inan associative cache memory, once the cache has been filled, a [ 1

algorithm is needed to load a new block from the main memory to the cache memory.

Question two: (18 points, show your answer steps)

P1 (2p1: Consider a program running on a single processor such that a fraction 80% of the execution time
involves code that is infinitely parallelizable with no scheduling overhead.

(a) What is the speedup limit?

(b) Find the speedup with 12 processors.

r
P2 1101: Consider a microprocessor having 32-bit instructions composed of two fields: the first byte
contains the opcode and the remainder contains a memory operand address. What is the maximum
directly addressable memory locations?

P3 12p): A computer system has a cache and a main memory, 5 ns are required to access a referenced word
if it is in the cache. Otherwise, 70 ns are required to fetch it to the cache. If the hit ratio is 80%, what is
the average access time to a referenced word on this computer system?

YA
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P4 12p): Consider the following code:
for (i = 0; i < 20; i++)
for (j = 0; j < 10; j++) a[i] = a[i]*j ;

a) One example of the spatial locality in this code is:

b) One example of the temporal locality in this code is:

PS5 (4p): Consider two different implementations, M1 and M2, of the same instruction set. There are five

classes of instructions (A, B, C, D, Class of instructions A B C D E
and E) in the instruction set. M1 Instructions distribution | 25% | 10% | 10% | 25% | 30%
has a clock rate of 2 GHz and M2 CPI for M1 1 2 3 2 2
has a clock rate of 4 GHz. CPI for M2 2 2 2 4 4
Given a program with instructions distributed into classes as given for both M1 and M2. Find:
Average CPI for M1 =
Average CPI for M2 =

Complete: M2 is ...................... times ..........oo.ouuene.n. than M1,

P6 15p1: Using the half precision floating point format that is only 16 bits wide. The left most bit is the sign
bit, the exponent is 5 bits, and the fraction is 10 bits long. Evaluate:

a) the decimal value for the binary number: 0111001111100000

b) the binary representation for the decimal number (63.375)

P7 120): Consider a processor with six stages that has equal latency of 150 ps for each stage. What is the

speedup for a pipelined processor running a program with 4000 instructions, assuming 10% stalls due
to hazards and the pipeline is initially empty?

© 2y




Question three: (7.5 points)

Simple single cycle datapath for core MIPS architecture (add, sub, and, or, stl, Iw, sw, beq)

Blocks: PC, IM, Registers, DM, ALU, Add1, Add2, Muxs a;b;c;d, shift-left2, sign-ex, ALU-CU, Control

E—
Add —
4 — I)
RegDst
Branch
\ MemRead
instruction [31-26] | MemtoReg
Control 256
["MemWrite
[ ALUSIc
RegWrite
Instruction {25-21]
l| pC {»] RE2D lr:éeg?gteﬂ
address Read
Instruction [20—-16] Read data 1
Instruction | | ¢ register 2
[31._01 Write Read AddressFLe;:g (1
Instruction | | |instruction [15—-11] register data?2 M
memory | |4 x
d .| write 9
| data Registers b
Instruction [15-0] 16 @ 32

ST

Instruction {5-0]

(There are 15 blocks in the given datapath, don’: repeat blocks in the following.)

(i) Which resources (if any) produce no output for this instruction? Name the block

(i) Which resources (if any) produce output that is not used? Name the block

(A) Consider the next instruction: and rd, rs1, rs2  # Regfrd] = Reg[rs1] AND Reg][rs2]

(i) Which resources (blocks) perform a useful function for this instruction? Name the block

(B) Complete the next table with the required controrsignals to perform the given MIPS instruction.

RegDst ALUSrc | MemRead | MemWrite | RegWrite | MemtoReg

Branch

SW

(C) One instruction that will produce wrong results if MemtoReg is stuck to zero is:

(D) One reason to have multiple level of control (such as main control unit and ALU control).
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Question four: (16.5 points)
(G1) 110.5p1: Complete the following as indicated.

(a) What are the major functions of an I/O module? 2.5)
L. 2. 3.

4, 5.

(b) The most common classes of interrupts are: 23
I. 2. 3. 4.

(c) Methods of accessing units of data in different memory types include: (23
1. 2, 3. 4.

(d) List three differences between SRAM and DRAM. (1.5)

1. SRAM while DRAM
2. SRAM while DRAM
3. SRAM while DRAM

(e) The performance of a program depends on: (2

1. 2
3. 4.
(f) Due to the slowing of Moore’s Law; quadrupling DRAM capacity has taken [ ]

years recently. (0. 53

(G2): (3 points each, use any blank page.)
(i) Draw a diagram for a taxonomy of parallel processor architectures.

(i) Draw a flowchart (or write an algorithin) to show the floating-point multiplication (z =x * y).

END of Questions & Best wishes, Dr. Hisham A. Aboulenien and the committce
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