Differential Geometry (25 marks)

Answer Two questions only: -

1- Prove that the locus of the centers of osculating sphere at any point on
the Helix its angle (6), also is a Helix its angle is (g —0), and find the

necessary and sufficient condition for the curve to be lic on a
sphere. (12.5 marks)

2- (a) Determine the torsion 7(w) of the curve given by:

r = {a(u — sinu), a(1 — cosu), bu}
Prove that: 7(0)t (g) (@+b¥)=1 (6.5 marks)
(b) Find the equation of the involute of the circle

T = acdsf er+ aSinge,, a =0 (6 marks)

3- (a) Prove that any regular space curve is completely determined to its
position by its curvature function k = k(s) > 0 and its torsion
7 = 7(s) (s-arc length parameter) (6.5 marks)

(b) Determine the intrinsic equation of the curve

X — bicash (%) e, +tey, (b constant) (6 marks)

With my best wishes,sss359359399

Dr. Rawya Abdel Rahman Hussein
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Topology( 25 marks).

Three degrees for each of the following three questions
1- Provethat 7 = {p,U c X:peUorqeU,x,ye X,x # y} is not topology
on a non-empty X. :
2- Provethat (AU B)=AUB VA4,Bec X .
3- If X={a,b,c,d,e}, Prove that 7 ={¢,U < X :{a,b} < U} is a topology on X
and find 4" and A' for A={b,d,e}.
Choose the correct answer from those given [ two degrees for each point]:
4-1£(X,]) is an indiscreet space and AC X,where 4 =pand A=A ,then
(@ A=X by A=¢ (© A is singleton
5= If(X, T) is a topological space , AQX,WheVer =Aand A =@, then
@t=D @®z=1 o=t
6-1f(X, &) is an excluding point space pE A= X thenA is (a) X (b)4 (C)AU{p}_
7- For a particular space (X, P),anda prober subsetAc X,p & A=>b(A)is
@ A ® X © A°
Choose True for a correct answer or False otherwise[ two degrees for each point].
8-If (X , D) is adiscrete space and A < X ,then A= A" = A'. (a)True  (b) False
9-If (X ,7) is a topological spaceand 4, B X, then ext(A(\B)=ext(A)(\ext(B).

(a) True (b) False
101 (X ,7)isa topological space and A,BC X, then (AUB)Q =ALUF.
(a) True (b) False :
11- B = {{p,q}V g € X} isabase for a particular point space (X , P).
(a) True (b) False

Please look the rest of quetions

&N
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10) Write short notes on control parameters for
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0. 8) Write short notes on alternative

(Q. 9) Compare between vertical and ball mill in terms of the below items
(6 marks)
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(0. 7) Write Short notes on types of calciner - clinker kiln components -
the benefits for each part (6 marks)

pglell A
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. 4) Complete the required identification for each item on the picture (4

marks)

(0. 6) Write the types of liner used in the mill - usages for each one (2
marks)
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(Q. 2) Complete the sentences (5 marks)

bgpuiﬁ;nl;

1- Mill ventilation has three main functions which are .............cccocoeiinnns .
....................................... dandil
2- The degree of homogeneity in the silo depend on ...........oooevieeeeiiniininnininns
3- Clinker ring is formed due to a lot of factors such as ............c..ooeeeviennes ;
............................................... vandis

4- The aim of raw mix grinding is ............... S e
5- The main difference between the cement mill & raw mill are AL A e P

1- In the Crossbar cooler, the mechanical air flow regulator regulates airflow

according to the clinker bed. ( )

2- The Cr % is higher in the liner than the ball to avoid deformation. ( )
3- Dust clinker ring is formed due to volatiles. ( i

4- Chlorides are condensed at a temperature lower than Sulfur ( )

5- The dynamic separator reduced energy consumption and achieved uniform
product quality. ( )
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. 1) Choose the correct answer: (5 marks

1- The cement material is mainly considered as

A. Hydraulic binder

B. Inorganic matter

C. Activation substance
D.A&B

2- Mechanical load in the kiln system caused by

"~ A. Mechanical part
B. Clinker modules
C. Overheating
D.A&B

3- Which of the following phases is responsible for the short-term strength

A @35
B. C28
@ @A
D. C4AF

4- In the cement mill there is a diaphragm which controls

A. Coating

B. Material level

C. Material size entering 2" compartment
D.B&C

5- The filling degree of the screw convéyer depends on

A. Conveyer diameter

B. Maximum material size
C. Maximum rpm

D. All the above
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-eee———— End of Questions with My Best Wishes for Success -—————-—
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”’(720 marks)

w(_)_uestion No. 3:
Answer the following questions: (5 marks for each question)

(i) Discuss the key differences between sequence and structure databases? Provide examples of
each type?
(i) What are the five types of BLAST programs and their primary uses?

(i) 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.

(iv)  Explain the process and statistical tasks performed by the FASTA program when
aligning pairs of protein or DNA sequences?

Page 3 of 4 Dr. Fatma Husscin
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14. Function of a protein turned out to be a direct consequence of its ——— -
a) 3-D structure b) Secondary structure
¢) Amino acids sequences d) None of previous

15. What is the first step in the FASTA algorithm?
a) Global alignment of sequences
b) Identifying regions of similarity using k-tuple words
¢) Using dynamic programming for alignment
d) Calculating statistical significance of matches

Question No. 1 answers ;
Question 12 slis e lmalis 9 108 B 120150 14 |15
Answer
iQuéstion Nofl: Determine whether of these statements are true (7)) or}‘aliseﬂ(F) SHs (15 marks)

1. Secondary databases rely entirely on the data submitted to them by researchers.

2. SCOP and CATH classify protein structural domains based on evelutionary relationships
and structural folds.

3. Dynamic programming methods require more computational time than heuristic methods.
4. Word or k-tuple inethods are designed to improve the speed of sequence alignment.

5. The probability of random matches in a database search decreases with the size of the
database.

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

The goals of BLAST and FASTA are the same, but their algorithms differ significantly.

. The yeast two-hybrid (Y2H) method is an in vitro technique for detecting protein-protein
interactions.

6
7. High E-values in a BLAST result indicate that the alignment is highly significant.
8
9

10. Functional interactions always involve direct physical contact between proteins.
11. Transient interactions are typically involved in signaling pathways.

12.1In local alignment, only the regions with the highest density of matches are aligned.
13.STRING is a database and tool used for analyzing metabolic pathways.

14. ExPASYy is an open-access resource, and most tools and databases can be accessed frecly
without a subscription.

15. Gap penalties in sequence alignment are used to penalize matches between sequences.

Question No. 2 answers

Forkdelidtld la 6T |8 v W .l 2 [ 14 ]

n

Question

Answer |

Page 2 of 4 Dr. Fatma Husscin
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Important o No. of pages: 4 — Solution on the same paper.
Remark o Put your answers in the table

Question No. 1: Choose the co nswer (IS-rflafks)

1. Which database is considered a primary database for protein structures?
a) Swiss-Prot b) PDB ¢) GenBank d) PFam

2. Which of these databases focuses on classification of protein structural domains?
a) CATH b) UniProt ¢) GenBank d) SCOop

3. Which algorithm is commonly used for global sequence alignment?
a) BLAST b) FASTA ¢) Smith-Waterman d) Needleman-Wunsch

4. A protein interaction where the individual components are stable and functional on their
own is classified a§ —-——-—--—-

a) Obligate b) Permanent ¢) Non-obligate d) Homo-oligomeric
5. 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
6. What is the quaternary structure of a protein?
a) 3D shape 4 b) Amino acid sequence
¢) Beta sheets and alpha helices d) Multiple polypeptide chains
7. What is RasMol primarily used for?
2) DNA sequence alignment b) Visualization of molecular structurcs
¢) Predicting protein sequences d) Analyzing metabolic pathways
8. Which type of database typically contains more sequences?
a) DNA databases b) Protein databases
¢) Both are equal in size d) unannotated Protein databases
9. 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
10.Which scoring system is commonly used in sequence alignment to assess the quality of an
alignment?
a) PAM and BLOSUM matrices b) Dot matrix analysis
¢) Euler's method d) Fourier transform
11. High-throughput PPIs detection include --————-
a) Nuclear magnetic resonance b) X-Ray Crystallography
¢) Structure-based approaches d) Yeast Two-Hybrid
12. Studying PPIs is becoming one of the major objectives of system biology to ——--—-——-
a) Predicting protein function b) Decode molecular mechanism
¢) Enhance of drug discovery d) All of previous
13.Which symbol is used to denote the beginning of a header line in a FASTA file?
a)$ b) # c)> d) &

Pagelof4 Dr. Fatma Hussein
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Mathematics final exam

8. The step size h in numerical methods for ODEs is chosen to:-

a) Minimize computational cost b) Ensure the solution is exact
¢) Balance accuracy and stability d) Make the problem non-stift
9. The equation described by the least squares method typically includes:
a) A single variable S : b) A function to minimize crrois
. ©) A fixed value for all datasets ‘ - d) No parameters

10.  Which of the following MATLAB functions is used to solve stiff ODEs

numerically?
a) odcd5 b) ode23 ¢) odelSs d) dsolve
il. In MATLAB, which command is used to define a symbolic ODE?
a) sym b) oded5 ¢) dsolve d) diff
12. What is the output of y in the following statements
>>y=['4"..,
'+5'l
a) 45 b) 9 ¢) 4+5 d) error
13.  The while end loop will complete repetitions
a) until a logic statement is false b) until a logic statement is truc
¢) until a counter has expired d) indefinitely

14.  In Euler's method for solving the initial value problem y'(x) = f(x,y), the value
of y at the next step is given by:

Q) Y1 = Yn + b (0, 70) b) Ynt1 = Yn -+ B (X0 Yni1)
€) Yn+1 :yn+(h/2)f(xnryn) d) Vi1 :yn“hf(xn'}’n)

15.  Which of the following methods uses the formula

4h 5
Ynr1 = Yn-3 +"§£(2fn—2 = fu-1¥2fy)

a) Euler’s Method b) Runge-Kutta Mcthod
¢) Adams Method d) Milne Method
‘d‘l.lc-stion No. 2: Determine whether of these statements are true (T) orfals‘e (F) . (110 marks)

1. In muiti-step methods, estimates of the solution at a particular step are entirely
based on information from more than one step.

2. The least squares methed minimizes the sum of abselute distances between data
points and a curve.

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

Page20of3 Dr. Fatma Hussein
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Questlon No. 1: Choose the correct answer
> The following MATLAB code uses the Runge Kutta of ordcr ‘two to solve the

Pk

[

(15 marks)

differential equation y

'(x) = x* —y, y(0) = 1 on the interval x = [0,0.5] with step

size h = 0.05. Answer the following questions numbered 1-5.

. The Runge-Kutta method of order 2 is

classified as:
a) One-step method
b) Multistep method
¢) Midpoint method
d) Predictor-corrector method

. The appropriate formula in the position

iabeled @
a) n=(b+a)/2 b) n=(b-a)/h
¢) n=(b-a)*h d) h=(b-a)/n

. In the position (@), The correct formula to

compute the solution at the next step..........
a) y(i+1)=y(D+(0.5)(k1+k2)
o) y(i+D)=y(@+(0.5)*(k1+k2/2)

a) x(i+1)=x0+(@+1)h .
¢) x(i+1)=x(i)+h

a) | x,y | = rk2(0.5,(x"2-y),0,0.2,0,1)

b) [ xy | = rk2(0.05,@(x,y)(x"2-y),0,0.5,0,1)
) [ xy | = rk(0.05,@(x,y)(x"2-y),0,0.2,0,1)
d) None of these

[ function [x,y] =rk2(h,fxy,a,b,x0,y0)

ki=h*fxy(x(1),y(D);
k2=h*fxy(x(i)+h,y(i)+k1);

b) y(i+1)=y(i)+(0.5)* (k1+k2)
d) y(i+1)=y(i)+(0.05)*(k1+k2)

. Which of the following expressions is valid in place number O

b) x(i+1)=x0+x()h
d) x(i+1)=x(i)+i*h

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

equations (ODEs)?
a) Find Exact solutions
¢) Stability analysis

a) Predictor-Corrector
¢) Milne’s Method

Pagelof3

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

b) Find Numerical approximations
d) Simplification of equations

. Which method is commonly used to initialize a multistep method?

b) Runge-Kutta Method
d) Nonc of these

Dr. Fatma Husscin
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of the following DFA

T
0,1 0,1 0 é)
4, The correspond RegExp O_O'O
*

2) (0]1)(O|1)O(O[1)" “b) (0] 1)(0|1)(0[1)0(O[)’
¢) (01)OO}1)" o (0[O0
. .
)
5. The correspond RegExp _O 0,1
of the following DFA \ 0,1
(0)215
2) 0O LEDEDODY” B OO OO
¢) 1(O[DOYTOODODOLY” & 0(ODOI) KOO

6. The following DFA is belongs to

0000 040"

a) the language whose string length less than § symbols

b) the language whose string length less than or equal 5 symbols

¢) the language whose string greater than 5 symbols

d) the language whose string length greater than or equal § symbols

Page 3 of 4




13. The context [rce grammar S=>aA|bB|A accepts all strings which start with b.
14. For the alphabet Y’={a, bb}, ¥? = {aa, abb, bba, bbbb}.

13 Y=) {2}

[Question 2: Choose the correct answer (20 Marks)

|

|

f
|
1

I

a
a,b

1. The correspond RegExp of the following DFA D b ifg )

a) (alb)b B ~ b)a(alb)a|b
©albja@b)alb@abb  d)(ab)* b(ajb):

a,b
‘2. The correspond RegExp of the following DFA ‘%:
ab
a)a|b|a(ab)a|bap)b  bya(ab)alb
oftalodab)(alp) - d(alb)* bajp)*
g b
3.5 b gE;
3. The correspond RegExp of the following DFA
b o
a)a'b v o (afb)*ala
©) afalb)alb) ~ d) (ajb)* b(alb)*

Page 2 of 4
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Question 1: Put True or False for cach of the following items (30 Marks)

1

For alphabet ¥ = {a, b}, the regular expression for the language whose strings
start with @ and end with 0 is a(a]b)*|(alb)*b.

The regular cxpression @ |ab" acceps the string aa.
The regular expression (A]a)b accepts the string b.

NFA is considered a genelization of DFA

ab
inea 3 a
The NFA —O accepts the string aab.

(0]1)"001(0}1)" = {w] w is the substring 001 only}.
NFA is a type of FA where it has an arrow with the label A.
0*10* = {w| w contains a single 1}

(011)'1(0]1)" = {w]| w has at most onc i

. The regular expression for the language whose strings arc of odd length is

((alb)(alb)(alb))*(alb)

_ The context-free grammar for the language whose strings arc odd length and

the middlc symbol is 0,18 S -» A0S0 | 081] 150|181

. ) is infinite set.

Page 1of 4
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C. (6 Marks)
glTexParameteri(GL_Texture_2D, GL_Texture. WRAP_S, GL_REPEAT);
glTexParameteri(GL_Texture_2D, GL_Texture. WRAP_T, GL_REPEAT);
alBegin(GL_POLYGON);

glTexCoord21(0.0, 0.0); glVertex3f(-1.0, -1.0, 0.0);
glTexCoord2f(x, 0.0); gl Vertex3(1.0, -1.0, 0.0);
glTexCoord2f(x, y); gl Vertex3£(1.0, 1.0, 0.0);
¢lTexCoord21£(0.0, y); gl Vertex31(-1.0, 1.0, 0.0);
glEndg);
The output of executing the previous commands for x=1.0 and y=1.0 is shown
in the following Figure.

Draw the output for the following values of x and y:
a) (3 Marks) x=2.0 and y=1.0
b) (3 Marks) x=2.0 and y=2.0

33 G5 5l il bl o
C‘“’“’ O (S5 alls /a0




13
14.
5:
16,

19,

Eye=(2 (.0)
@Eenten = (10 ()
Up=(0.1,0)

. The normalized surface normal vector to the plane x+2y+2z+4=0is ..........

In OpenGL, lines color is set using .......... OpenGL command.
In glVertex2i() command, 2 represents ..........
The transformation matrix corresponding to the following OpenGL code segment

alRotatef(45.0, 0, 0, 1.0);

¢lRotatef(45.0, 0, 0, 1.0);

The transformation matrix corresponding to the following OpenGL code segment
S

glScalel (2.0.-1.5, -3.0);
¢iRotatel(180.0, 0, 0, 1.0);

- The Modelview matrix after executing the following OpenGL code segmentis..........;

gIMatrixMode(GL_MODELVIEW);
glLoadldentity();

glScalef(-2.0, 2.0, 1.0);
alPushMatrix();

el lranslatef(-1.0f, -2.0f, -3.01);
alRotatef(-90.0, 0, 0, 1.0);
elScalef (-1.0.0.5, -0.5);
alPopMatrix();
elRotatef(90.0. 0, 0, 1.0);

‘The process of removal of hidden surfaces is termed as .......

- {6 Marks} The figurc below contains two positional light sources and three points in 2D.

The left light source emits red diffuse light = (1.0, 0.1, 0.1). The right light emits blue
diffuse light = (0.1. 0.1, 1.0). Given the' normal vectors shown in the figure (which are all
ol unit length). Assume the constant attenuation=0, lincar attcnuation =1.0, quadratic
attenuation=0, the spotlight effect=1, the material ambient = 0, 0, 0), the material
emission=(0.0.0). the diffuse components of the material = (0.5,0.5,0.5), and the specular
components of the material = (0, 0, 0) for the three points. Using the Phong reflection
madel. calculate the followings:

a) (3 Marks) The normalized-normal vector for the three labeled points.
b) (3 Marks) The attenuation factor for the three labeled points for each light
source. :

23 {385 i bl e
: lm Cppen a3 Al /5
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Fall — Final Exam Time: Two Hours
'2024/2025 - Jan. 2025 Total Marks:50

No. of pages: 2 - No. of questions:3 -

A. (38 Marks) Fill the blanks : .
1. The number of triangles drawn if we use the drawing mode GL_TRIANGLE_STRIP
with six vertices between glBegin(GL_TRIANGLE_STRIP) and glEnd() is ...........

2. The frame buffer is a region of memory sufficiently large to hold all pixels of the
display. The OpenGL command ........ , clears a region in it which corresponds to the
current display window. %

L

J.

The equation of the plane defined by the three points A=[1 2 -1], B=[4 2 3], and C=[1
Sl -

4. The RGB of a yellow coloris ......... :

Rotating the 3D point (1,0,0) by -90 around z-axis DIVESE e

0. The 3x3 matrix for a translation by 2 in x and 3 in RISt A

7. The OpenGL code segment that generates the following transformation matrix is

o

=2 00 0
0= =15 =0 0
0 OE =S 0

0 050 ik
8. Write the following transformation matrix as a one, dimensional 16-entry array used in

OpenGETe e o
e 000 0
OF e il 40 0
0 023 0
: _ 0 0.0 1
9. The OpenGL code segment that sets the output to the following square is .............
T BEE
——— 12—
__________ B
|
1=
]
i
10. Write the correct order of operations of the OpenGL graphics pipeline ...-.:...

173 ¢80 il Lub‘ &
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Faculty of Cdmputers and Information Exam Duration: 2 hours (2 pages). Final Exam
Assiut University (¢ogy CS391) Software Engineering Dec. 2024 \
Notes: |

¢ Cheating or Trying to Cheat may disqualify you from the course. i
* ChatGPTor any Al tool is not allowed in this €xam. Use only H] (Human lnte”igence)!

Question 1) (10 Points) McQ guestionsl Please Select the Correct Answer
e

b. Resume more suitable
position

a. Write Cairo_as your city in the cy

C. Write Assiyt with Ready to Relocate
statement

One of the GitHub Best Practices js
a. Choose 3 8ood username
c. Copy projec_»t;rs»as a fork

Q5) The comn_w_g?standa

a. 12 month
C. 7 months

b. Upload Projects as an archive file ,’
[
d. Have a readme file > ;




Faculty of Computers and Information Exam Duration: 2 hours (2 pages). Final Exam
Assiut University (£),£1V €5391) Software Engineering Dec. 2024

Question 3) (20 Points)

a) (10 points) Given the following project directory status for develop branch which is
currently the active branch, answer the following questions

Eiles™ Git Status

hello.cpp, main.cpp untracked

stdio.h, stdlib.h staged

user.cop

1. Write Git commands that commits staged files in a new branch “feature-exam”

2. Given that active branch is now “feature-exam”’, write Git commands that merges the
“faature-exam” into development branch.

3. Write Git commands that pull the latest changes from remote development branch.

4 Write Git commands that commits only the untracked files in a single commit.

5 \Write Git commands that pushes the updates to GitHub

=

(4 Points) Break down the following feature that has been requested into tasks:
“As a user in an e-commerce system, you must be able to reset your password in case
you forgot it”

¢) (2 Points) Given the following naming in a codebase, write another version that
achieve naming consistency

order.New();
Shipment.MakeFromFile();
Ttem.CreateFromList();

Q.

(2 Points) Architecture styles can be classified into two main types. What are they?
(2 Points) SOLID are set of principles to make the code more adaptive to change.
What SOLID stands for?

D

Dr. Ahmed Hosny - 2024

DR. AHMED HOSNY 2



1) Convergence in a metric space depends only on the underlying set X, and not on the choice
of the metric.

2) The continuous image of a Cauchy sequence is also Cauchy.

3) The parallelogram identity holds for an arbitrary norm on a linear space.

4) The space L, where p # 2, is a Hilbert space.

1) If (X, dy) is a discrete metric space and (¥, d) is any metric space, then anymapT:X - YV
is continuous.

2) If (R, d) is the Euclidean metric space, and if (x,) © Ris Cauchy sequence in R, then

(x, sin x,,) is a Cauchy sequence in RZ.

3) The set of all real-valued continuous functions on [0, 1], equipped with the metric

dixy) — follx(t) — y(t)|dt, forms a complete metric space.

4) Every metric space is a normed space.

04) (12 Pts total; 4 pts each) :
4-a) Let X = {x € R:x > 1} c R, equipped with the usual metric. If T: X - X is the map
defined by Tx = ’2—‘ + i apply the Banach fixed point theorem to determine whether T has a

unique fixed point.

b) Let X be the space of differentiable functions on [0,1], and let ¥ = (|0, 1], both
equipped with the supremum norm. Define T: X — Y as the linear operator T'f(x) = il{l(—()

Discuss the continuity of T.
c)Let T: R™ —» R™ be the transformation defined by TX = AX, where A = |ay] isa

nonzero m X n matrix. Justify that T possesses the properties of linearity and continuity.

oPeof De. .M. Baddesk ., With best wishes ., Signature : Saddeck




Fourth vear student (Math) W
o T Course: Functional Analysie ké’fﬁ_lﬂlt
Eaculty of sclence ————
; ikt Time: 2 Hours Asslut University
Polnts: 50 Polnts
Date: an 5

Toue Lyic: ol gl -uinies 08 il g - Al eyl oo 058 ol

1) True/False Questions: C lowing s! a orfalse (12 I:1.5 ptseach):

1) The closure of a set A in a metric space (X, d) is the set of all limit points of A. (True-False)
2) The set Q is an example of a dense set in the usual metric space (R, d). (True-False)
3) Amap f: X — Y between metric spaces (X, dy) and (Y, d,) is continuous at x = ¢ € X if
there exists a sequence (x,,) C X such that x, — ¢ implies fxn) - f(c) €Y. (True-False)
4} The map Tx = x% is a contraction on [0, 1]. (True-False)
5) A set A in a metric space is closed if and only if every convergent sequence in A has its limit
point in A. (Truec-False)
6) The sequence (x,,) = (n) in the metric space (N, d(m,n) = l% - %l) forallm,n €N, isa

Cauchy sequence. (Truc-False)

.
7) The pair (C[-1,1], lIfll = ( 5 f(t)]Zdt)z) is a Banach space. (Truc-Falsc)
8) Kvery inner product space is a normed space equipped with a norm induced by the inner
product. (True-False)

Please turn the page



31. What kind of data structure better than Access Matrix

a Alinked list b Aqueue

¢ AandB d NeitherAnorB

32. Malware is designed to replicate itself independently without user interaction
a Trojan b Virus

¢ Worm d Allof the above

33. A malware can hide its presence to avoid detection

a  Rootkit b Spyware

c Adware d Ransomware

34. Logic Bomb malware is

a  Spread automatically over a network b Triggered by a specific event

¢ Display pop-up ads on a user's system d Record keystrokes on a system
35. A malware requires a host program to spread

Virus b Worm
Trojan d AandB
36. Virus specific to operating system except
a  Encrypted virus b Stealth virus
¢ Polymorphic virus d Macrovirus
37. Part A in the virus code illustrates
Program V :=
{goto main;
4567898765;
{loop:

,/' file := get-random-executable-file;
if (first-line-of-file = 4567898765)

7
Part A -7
= y then goto toop
9 else prepend V to file;}
a Propagation phase b Triggering phase
Dormant phase d Execution phase

38. A compression virus is

a  Disguised as system updates b Virus compresses infected file to be
shorter than the original fite by the size

of the virus.
¢  Spread through physical devices only d Infect compressed files only
39. In crypt3, how is the password typically stored

a Asan encrypted string “b As acleartext string

¢ Asahashed string with a salt d Asanencrypted file

40. Steganography is hiding

a  Secretinformation * b Secret communications
¢ Secretdata d AandB

Yara Raslan
Computer Science Department
Faculty of Computers and Information



20. DAC system, who has the authority to change access permissions of resources

a The system administrator b The resource owner

¢ Onlyroot users d Security officers

21. Which of the following is true about the MAC system

a  "No Read Up, No Write Down” policy b Owner defines the access permissions

¢ Users define their access permissions d No correct choice
22. Which of the following is TRUE about the assignment of permissions in RBAC

a  Permissions are not part of RBAC b Owner manages permissions
Permissions are assigned to users d Users are assigned to roles, then
directly permissions are assigned to roles

23. Which is a corrective countermeasure that helps after an attack detected

a Disabling the affected user accounts b Encrypting sensitive data

¢ installing a firewall d Al of the above

24. Which of the following would be considered a passive attack

a Password cracking b Monitoring network traffic for analysis
Web spoofing d AandC

25. A denial-of-service {(DoS) attack is an example of which type of attack

a Passive attack: b Hybrid attack

¢ Active attack d Social engineering attack

26. Which of the following scenarios best describes a Chosen Plaintext Attack (CPA}
a  An attacker choose€s both the plaintext b An attacker attempts to brute-force

and the corresponding ciphertext the encryption key

¢ An attacker has access to ciphertexts d An attacker selects a plaintext and
and tries to retrieve the plaintext obtains the corresponding ciphertext.

27. What does the concept of "least privilege" mean in the context of RBAC

a  Allusers should be given the highest b Permissions should be based on the
level of access administrator preference

¢ Users should only be assigned d Permissions should be pased on the
permissions necessary for their role user’s preference

28. The Access Matrix modetl

a Easy to implement in large systems. b Lead to alarge and sparse matrix,

making it inefficient
¢ AandB d NeitherAnorB

29. In Access Matrix, the user has a "read" permission for a resource, that’s means

a  User cannot access the resource at all b Userreads the resource and gives the
permission to another user

¢ Usercan only access the resource but d The user can modify and delete the

not modify it resource
20 . In an Access Matrix, what does each row represent
a Aresource b A specific permission
c Auser d A combination of user and resource
>

\=



9. Which of the following is a typical defense against active attacks

a Use of encryption to protect data in b Network monitoring tools to detect
transit unusual traffic patterns
¢ Regular updates and patching to fix d Al of the above

vulnerabilities
10. In a stream cipher, the encryption process typically involves:
a  Encrypting plaintext blocks with a key b Applying a hash function to the

plaintext
¢ Encrypting the plaintext using the same d Generating a pseudorandom
key multiple times keystream, XORing it with the plaintext
11. Which of the following is an example of stream cipher
a RC4 b RSA
¢ AES d DES

12. What is the best defense against both Dictionary Attacks and Rainbow Table
Attacks

a Store passwords in plain text b Use long, complex passwords and a
unique salt for each password

¢ Useweak cryptographic algorithms d Use short passwords

13. How does salting affect the time required for cracking a password

a  Speeds up the cracking process b No effect on the time for cracking

¢ Increase the time for cracking d The password impossible to crack

14. Which authentication method uses a combination of something the user
knows, something the user has, and something the user is

a  Single-factor authentication b Password-based authentication
¢ Two-factor authentication d Multi-factor authentication
15. Which of the following is the primary advantage of using digital envelopes in
cryptography
a  Combining the speed of symmetric with b Ensure that both encryption and

the security of asymmetric decryption are done using asymmetric
¢ Using of public key cryptography for d Eliminate the need for public key

both encryption and decryption
16. Digital envelope is a weak technology in terms of

a  Authorization b Authentication

c Integrity d Allof the above

17. What is the role of the recipient’s private key in a digital envelope system

a  Encrypt the message b Generate symmetric encryption key

¢ Decrypt symmetric key sent by sender  d Sign the encrypted message
18. False nonmatch rate in high-security application must be

a Highrate b Lowrate

c Reasonable rate d According of problem
19. The biometric systems using in

a \Verification process b Identification process

¢ NeitherAnorB d AandB



Computer Security ~ date: 3/1/2025

Code: 4,453 Time: 2 Hour
50 Marks
gzg;.m!:i.;si’;
Choose the right answer: 50 Marks
1. What is the main purpose of a firewall in a computer network
a To prevent unauthorized access to or b To backup data
from a private network.
¢ To encrypt sensitive information d To clean malware from the system
2. What is "ransomware"
a Atool forimproving network security b A software used to protect backups
¢ Amalware that encrypts files and d A method of securely sharing
demands payment to decrypt passwords
3. What is a "Trojan Horse" in computer security
a  Asecurity measure that restricts b A method for securing passwords
access 1o a network through complex encryption
¢ Amethod for securing passwords d A program disguised as legitimate
through complex encryption software but performs harmful actions
4. Which of the following is a core benefit of implementing a "Security in Depth"
strategy
a Increases the cost of security without b Limits the effectiveness of attacks by
providing significant protection requiring an attacker to breach
multiple layers :
¢ Reduces the number of firewalls d Ensures that a single layer of security
required is sufficient to protect the system

5. A company uses an automated tool that scans incoming emails for malicious
attachments or links. This is an example of a:

a Preventive countermeasure b Detective countermeasure

¢ Corrective countermeasure d Recovery countermeasure

6. What is the main purpose of confusionin a cryptographic system

a  Toensure the ciphertext looks like b To ensure the encryption process is
random data simple and straightforwar?.

¢ Toincrease the speed of encryption d To make it difficult to reverse the

" encryption without the key

. How many different S-Boxes are used in the DES algorithm
16 B
8 d 4

. What is the primary role of a Substitution Box (S-Box) in cryptography
To encrypt data in a non-linear manner b To swap the positions of data blocks
To transform input data into output data d To permute the bits of input data
by using a predefined table
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X =0:0.01:40 ) andal) &5 sill @)l A il iy ) glaall 25801 (2
mean p=20 , standard deviation o=4
AGY) < 88 4D Jasi 3 5 g

pd=(D).... .('Normal', 'mu',20, 'sigma’,4)
(pd, x)

(xlyl 'r* W )

xlabel ('x','fontsize’',14);

ylabel ('Normal Distribution pdf', 'fontsize',6 14);

Y(x)=2x+y, y(1)=3, n=4 4bali Dataal dad ohe &y b p1330Y I 32l b BlE ol Jas (
function y=MyMilen (x0,y0,xn,n)
f= @ ;
@

y(1)=y0;

@)

for i=l:n-1

x(i+l)=x(i)+h;
y(i+1)= ®

end

for 3 =g

w (= ® ;
ynew=y (i-3) +(4*h/3) * (2%£ (x (1) ,y (1)) -3*E£ (x(i-1) ,y (i-
1))+2%£(x(i-2) ,y(i-2)))

Y(i+l)=y (i-1)+ (h/3) * (4*£(x (1) ,y(i))+E (x(i-1) ,y (i-
))+E(x(i+1) ,ynew)) ;

End
y=MyMi len ( ® ; )
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function dydt = vdpl (t,y,mu)
; mu* (1-y (1) ~2) *y (2) -y (1) 1/

o

(e (t,y)vdpl (t,y,1), [0 201, [2; 01)/
e (t,Y(3 1), ol ,t/Y(l 1 2) r‘—o')

..('Solution of van der Pol Equation');

xlabel ('Time t');
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9
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5 10 15 20 25
Time (hours)

% Linear interpolation

Yo $)gall 38 55 iy

time = 0:1:23;

concentration=[0,2,5,7,9,8,7,6,5,4,3,2,1,0.5,0.2, 0.1, 0.05, 0.02,0.01, 0, 0, 0,

0, 0];
x_new = 0:.2:23;
y_new = ... @ (time, concentration,x_new,'@,“...4..,..‘.,,4.......“.');
plot(time, concentration,'k0"); hold;
............ ®.ori. (X_ew,y_new,'k’, 'linewidth’,1);
hold; grid;

xlabel('Time (hours)','fontsize',15);
ylabel{'Drug Concentration (mg/L)",'fontsize",15);

...... @......ooo........ ('Drug Concentration Over 24 Hours');
..(®..ooocr. (Data Points', 'Linear Interpolation’,'fontsize’,15)
(&1 5)

solaall JSall b ragall pebauadl gl AUl 35S0 B Sl Jusl (z

xv=-@ . . (2022 -2:0.2: 2y
Z=x.*y *exp(-x.%2-y.%2);
figure
() ......... (o ¥iz)
@ .......... autumn
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Pie char showing percentage of different industries
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.................. @ (industry) ;
title('Pie char showing percentage of different industries';,
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A)" slymsrtﬂ n;‘ B) syms t n;
xl=dsolve ('t*2*D2x+t*Dx+ (t*2- xl=dsolve ('t*2D2x+tDx+(t"2-
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41'-\)U }1=‘Yint(cos (x) /sqrt(x) ,x,0,=)

B) syms x,
Il=integrate (cos (x)/sqrt
Xy x,0,1inf)

[C) syms =;
Il—'nt(cos(x)/sqrt(x) x,0,=)

D) syms x;
Il=int (cos (x)/sqrt(x) X, 0,inf)

| : 2550 pikind S 4L, (sin )10 Dy @_.n Jn Sl Gl -3

[A) D{Sin[x]*10, {x, 4}]

B) D[Sin(x)"10, {x, 4}]

C) Diff[Sin[x] 10, {x, 4}]

D) syms x; D[Sin[x]"10, x, 4]

258)) pdiie muun Aaly Aslginal) cilan gl sl g jlral) il a1 ¢l Jacugl) il oy

; 580 pasied WAL Baly f(x) = 2" Al Al ol 4
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{ A) solve V {B) sol { C) roots { D) polyval

| 3590 8555 KA B [ i AU ol 6
[A) Integrate[1/ (x"3 + 1), x]_ "By Int(1/(x*3 + 1), xI
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f=sqrt (x*sin (x) *sqrt(l-exp(x))); {Dl=simple(diff(f))
,C) syms X; D) SO = T A L
| £=sqrt(x sin(x) sqrt(l-exp(x))); |f=sqrt(x*sin(x)*sqrt(l-exp(x)));
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['A) pd = makedist(Poisson’, lambda,3)
~m=mean(pd) s=std(pd)

1 B) pd = distmake('Poisson','lambda’,3)
| m= mean(pd) s-std(pd)

C) pd = makedist('Poisson’,'lambda’,3)
m=median{pd) s=var(pd)

D) pd = dist{'Poisson’, 'Iambaa ,3)
m(pd) std(pd)
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c) 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

¢) 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 /O device in which

| the device sends a signal when it is ready is?

a) Exceptions b) Signal hand!ing

| ¢) Interrupts d) DMA
| 41. The method which offers higher speeds of I/O transfers is

a) Interrupts b) Memory mapping
¢) 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
¢) Cycle time . d) Switching time
43. The carry generation function: cj + 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

¢) 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

¢) 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
4
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b) American National Standard Interface
¢) American Network Standard lnterfacing
d) American Network Security Interrupt

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

| a)PC b) IR

. ¢) Temp .d)z

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

a) Set registers b) Register file

¢) 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 sjze 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

¢) 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. VLS| stands for ;

a) Very Large Scale Integration

b) Very Large Stand-alone Integration

¢) 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 X 8 b) 256 X 4

c)512X 2 d) 1024 X 1

36. The RAMBUS requires specially designed memory chips similar to s
a) SRAM b) SDRAM

¢) DRAM d) DDRRAM

37. The reason for the implementation of the cache memory is
a) To increase the internal memory of the system
' b) The difference in speeds of operation of the processor and memory

3



14. During the execution of a program which gets initialized first?

a) MDR b) IR
' ¢)PC d) MAR
- 15. Which of the register/s of the processor is/are connected to Memory
| Bus? :

a) PC b) MAR

¢c)IR d) Both PC and MAR

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 : ¢) Memory bus

d) Rambus

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

a) Conditional codes b) Multiplexer

¢) 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

;¢) 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
b) Cost effective connectivity and speed
¢) 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) PCl bus b) SCSI bus

c) Controllers d) Multiple bus

24. 1BM developed a bus standard for their line of computers ‘PC AT’ called
a) IB bus b) M-bus e

c) ISA d) None of the mentioned
25. The bus used to connect the monitor to the CPU is

a) PCl bus b) SCSI bus

;) Memory bus d) Rambus

26. ANSI stands for

a) American National Standards Institute

«



FINEL EXAM 4% SCIENCE 20025
1. The format is usually used to store data.

a) BCD b) Decimal
¢) Hexadecimal d) Octal
2. The 8-bit encoding format used to store data in a computer is
a) ASCll b) EBCDIC
c) ANCI d) Uscli
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
© ¢) Floppy disk d) Cd disk
5. The ALU makes use of to store the intermediate results.
a) Accumulators b) Registers
¢) Heap d) Stack
6. are numbers and encoded characters, generally used as
operands.
a) Input b) Data
¢) 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 /O interface required to connect the I/O device to the bus consists of
a) Address decoder and registers b) Control circuits
c) Address decoder, registers and Control circuits d) Only Control circuits
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)lR b) PC
c) 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

c) Adds the values of both LOCA and R0 and stores it in RO

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

a) MAR b) PC

c)IR d) RO







29.Forthe list A=(9 20 2 13 8 12 4), whichof the following is corrcct?

2) Q2 =IQR b) Q2 =Q1 +Q3
¢) Range <IQR d) None of the mentioned
30. Celsius temperatures can measure through
annterval-scale attribute b) Ration-scale attribute
¢) Ordinal attribute d) Nominal attribute

For the points from (11) to (15), if we have the following data set consists fours
variables (attributes); the first three are decision variables, Time, Gender and
Area, the fourth one is the class label, Risk, where:

Time is time since obtaining a driver license in years 1-2(little), 2> - 7(medium),
>7(much)

Gender is {male, female}

Area'is residential area {urban(cs_»=3), rural(s4.)}

Time ~Gender Area Risk (Class label) |
littler male = urban S sliow
- medium . male i srural L Hieh
much female rural e s bow
little female xupalt =0 o0 High
much male rapdlees 0 High
little male rural . Hich
medium female nppane. ot Tow
medium : male urban ~ Low

To classify the following example X based on this data set, using Bayesian
classifier, X = (Time = “much”, Gender = “malc”, Area = “urban”)
Choose the correct answer:

31. The values of P(Low) and P(High) respectively are
a) 4/8 and 4/8 b) 3/8 and 5/8
') 0/8 and 6/8 d) 3/8 and 0/8

32. The values of P(X="much” | Low), P(X="male” | Low) and
P(X="urban” | Low) respectively are
a)1/4, 2/4 and 3/4 b) 1/4, 3/4 and 0/4
c)2/4, 3/4 and 1/4 d)3/4, 2/4and 1/4

33. The values of P(X="much” | High), P(X="male” | High) and
P(X="urban” | High) respectively are

a)1/4, 2/4 and 3/4 b) 1/4, 3/4 and 0/4
c)2/4, 3/4and 1/4 d)3/4, 2/4and 1/4
Page3of4

)



Question 2: Choose the correct answer (30 Marks):
21. The process carried out to isolate the human objects from scene images is called
a) Classification b) Clustering
c) Characterization d) mining frequent pattern

22. The entropy of this set Si= {A, A, A, B, B} is

a) Ent(S1) = 0.971 b) Ent(S1) = 0.651
c) Ent(S:1) =0.918 d) None of above

23. we can compute the basic central tendency except the mean valuc for the ...
a) Ratio-scale attribute b) Ordinal attribute
¢) Nominal attribute d) Interval-scale attribute

24. The dissimilarity between the two examples x = (1,0,0,0,0,0,0,0,0,0) and
y = (0,0,0,0,0,0,1,0,0,1) where the ten attributes are symmetric binary

a) 0 b) 0.3

)} (01l d)3.5

25. The similarity between the two examples x = (0,1,1,1,0,0,0,0,0,0) and
y =(0,0,0,0,0,0,1,0,1,1) where the ten attributes are symmetric binary

a) 0 b) 0.4

c) 0.1 d) 0.7

26. If we have the following list A= (9 20 2 13 8 12 4), the value of IQR
(Interquartile range) is

a)9 b) 4 c) 15 d) 6
27. The entropy of this set Si= {A, A, A} is

a) Ent(S1) = 0.0 b) Ent(S1) - 0.651

¢) Ent(S1) = 0.5 d) Ent(S1))=1.0

28. The dissimilarity between X = (blue, Code A, farmer) and Y = (red, Code A, doctor)
18
a) 0.66 b) 0.0
c) 0.33 d) 1.0
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Question 1: Put True or False for each of the following items (20 Marks)

1. The dissimilarity between X = (blue, A) and Y = (red, A) is 0.5 where the attributcs
described X and ¥ are nominal.

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

3. Ratio-scaled attribute is a numeric attribute with an inherent zero-point or absolutc
ZE10.

_ Classification is considered a predictive model.

s Association rule is kind of knowledge shows the probability of relationships between
data items, within large data sets.

6. Bayesian classifier is a class of learning algorithm that tries to find an optimum
classification of a set of examples using the probabilistic theory. :

7. Data integration is the process of combining multiple data sources in a single databasc.

8. Regression tends to predict the class label when these labels represent infinite and
uncountable values.

9. A major problem with the mean as a statistical representing is its sensitivity 1o
extreme/outlier values.

10. Frequent sequential pattern occurs when customer tend to purchase first somcthing,
followed by purchase another something.

11. Outlier values are always discarded in outlier analysis. -

12. We can compute the basic central tendency measures except the mean value for the
Nominal attribute.

13, Information is an interesting pattern which has meaningful use.

4. The information is the output of the KDD process.

15. Midrange and range are dispersion Measures.

16. When the data distribution is symmetric, the mean, median, and mode are the same valuc.

17. The value of median is less than the mean when the data is skewed positively.

18. When the data distribution is positively skewed, Small values are more than large

values.
19. Ifan attribute is not discrete, it is continuous.
20. Training data are data objects for which the class labels are known.
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33. It support point-to-point messages among pairs of processors.
a) Etherngt b) Switched media

c) Network Diameter d) global communication

34. It can degrade the performance of a heavily utilized shared medium.

a) Ethernet b) Message collisions

c) Partioning d) global communication
35. The largest distance between two switch nodes.

a) Ethernet b) Switched media

c) _Bise"ct’ioanidtfh : d) Network Diameter

End of Exam, with my best wishes:
‘Dr- Abdel-Rahiem Ahmed Hashem Mohammed
. Lana addlh das/ ps gl
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26. which of the following is not a tool to explore the parallelism
a) Data Dependence Graphs b) Data Parallelism
c) Functional Parallelism d) Data clustering

27. In which of the following, new operations adding to allow users to express
parallelism

a) Extend an existing compiler b) Define a new parallel language
c) Add a new parallel language layer d) Extend an existing language

28. In a binary tree switch network, if 8 is the number of processors then the
diameter is

a)9 b) 4
c)6 d)3

29. In a hypercube switch network, if 8 is the number of processors then the
diameter is

a)5 . b) 4
g)3 d).6

30. Which of them is not step in lan Foster methodology
a) agglomeration b) partitioning
c) Selection d) communication

31. The maximum speed up when 90% of a calculation can be parallelized for 10
processors is:

alis8 b) 1.1
)5 d)3

32. The maximum fraction of a program’s parallel execution time that can be spent
in serial code if it is to achieve a scaled speedup of 7 on 8 processors is:

a)1/8 b) 1/7
c)3/8 d) 2/7
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16. In Butterfly switch network topology, for the number of processors #, the
diameter is log(n).

17. In Bulterfly switch network topology, for the number of processors #, the
bisection width is /77 .

18. Speedup of the parallel system run time is the ratio between sequential cxccution
time and parallel execution time.

19. One of the most limitations of Gustafson law is its ignoring overhead associatcd
with parallelism.

20. The serial code is the portion of the algorithm that cannot be performed on
multiple processors.

Question No. 2: Choose the correct answer: (30 Marks)
21. If different functions apply to different or same data, this is called

a) Functional Parallelism b) Data Parallelism

c) Data clustering d) Data Dependence Graphs

22. Allow only one message at a time to be sent

a) Cluster media b) Shared media

c) Distributed media ; d) Switched media

23. Which is better?

a) low diameter, low bisection width b) high diameter, high bisection width

c) low diameter, high bisection width d) high diameter, low bisection width

24. In a 2-D mesh switch network, the value of bisection width is given from

a) nlogn b) log n
clin /2 d) \/;1_
25. Parallelism in the following sub code | Fori=0to99do is considered
c[i] = ai] + bi]
Endfor
a) Data Parallelism b) Function Parallelism
c) Pipelining d) None of them
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Question No. 1: Put True or False: (20 Marks)

1. The primary reason for the poor speedup when experimentally determined scrial
fraction e increases as the number of processors increasing is parallel overhead.

2. The maximum speedup we achieved using Amdahl law is 1/f , where fis the
serial fraction.

3. One of the most disadvantages of Amdahl law is its ignoring the communication
time ' .

4. Parallel computing is the use of a parallel computer to reduce the time needed to
solve a single computational problem. . e

5. A parallel computer is a multiple-processor computer system suéporling parallél
programming

6. In distributed computing system, there is a local memory belongs each CPU.
7. The concurrency is the operations that may be performed in parallel.

8. The primary reason for the poor speedup when experimentally determined scrial
fraction e does not change with increasing number of processors is the
communication time.

9. The maximum speedup we achieved using Amdahl law is the same valuc of serial
fractional f

10. In parallel computing system, there is a local memory belongs each CPU.

11. Concurrently operations are the operations that may be performed
simultaneously.

12. Data dependence graph is a formal way to detect the parallelism.

13. In an extend an existing language approaches, new layer is added on the top of &
sequential language to perform the parallelism.

14. Interconnection networks are used to link processors in the sequential system.

15. In direct switch network topology, the ratio of switch nodes to processor nodcs is
1l
Page 1 of 4
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[4] What is the output of lexical analyzer?

a) A set of RE

b) Syntax Tree

¢) Set of Tokens

d) String Character

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

[6] Construct a NDFA for the following regular expression.

(ab)*aba(alb)*

2)

ab

]

d) non of the above

[7] The following grammar after removal of the left recursion willtllopkalikestton v s

expr — expr addop term|term

addop — +|-

term — term mulop factor | factor

mulop —*
factor —(expr) | number

A)

exp — term exp’

exp’— addop term exp’le
addop — + -

term — factor term’
term’ — mulop factor
term’|e

mulop —*

factor —(expr) | number

B)

expr — expr addop
term|term

addop — +|-

term — term mulop factor |
factor

mulop —*

factor —(expr) | number

)

expr — term expr (+|-) term
term — term * factor |
factor

factor —(expr) | number

8\



Computer Science Department Course: Compiler Theory

Faculty of Science Code: CS412
Assiut University 4™ year
Final Exam Time: 2 Hours
2024-2025 - Jan. 2025 Marks: 50
o No. of pages: 3 - No. of questions: 3 answer all questions

Question 1 (8 pts)
a) Describe the steps of applying LL(1) parsing algorithm.
b) Construct the top down parsing table for the following grammar, and say whether the grammar is
LL(1). (To facilitate partial credit, you may want to show relevant FIRST and FOLLOW sets.)
S—aSA|Ab|e
A—cA|dAle

Question 2 (12 pts)

a) A legal string begins with from 1 to 3 a's, is followed by 0 or more b's, ¢'s, or d's, and ends with at
least one e.
1. Create a deterministic finite state machine to accept legal strings (and only legal strings).
2. Create a nondeterministic finite state machine to accept legal strings (and only legal strings).
3. Create a regular expression to accept legal strings (and only legal strings).

b) Write a regular expression for all strings of a’s and b’s which contains an odd number of b’s.

c) Translate the regular expression
(alblc)*d(eh) f
into a corresponding non-deterministic finite state machine.

Question 3 (20 pts)
[1] Which one of the following regular expressions represents the language: the set of all binary
strings having two consecutive Os and two consecutive 1s?
a) (O[1)*0011(0J1)*| (O[1)*1100(0j1)*
b) (0]1)*(00(0|1)*11|11(0[1)*00) (0]1)*
c) (0[1)*00(0j1)*| (O[L)* 1 1(0[1)*
d) 00(0[1)*11]11(0[1)*00

[2] The RE in which any number of 0's is followed by any number of 1's followed by any number
of 2's is?
2) (0] 1]2)*
b (S E0%
cl08 1D
d) (0] 1y*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}
a) A—a|Ba c) - Ba
b) AB—a : d) Bothbandc
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1) Ifthe nonlinear system

ii)

x}—10x; +x2 +8 =0, X2 + %, — 10x, +8 =0
is transformed into the fixed-point problem

X1x3+x1+8

x3+x3+8
2 10

X1 = g1(%, %) = S Xy = go(x1, %) =
Show that, G = (g1, g,)"mapping D  R? into R? has a unique fixed-point
inD = (x1,x,)7,0 < x;,%, < 1.5.

Apply functional iteration to find x(Mand x@ use x© = (0.9,0.8)".

2)

1
then find P(1.2).

Find the least-squares approximation having the form
P(x)i=cyteaxtor

from the following table:

X 0

=

3 4
1 0 4 9

3)

4)

a) Construct the Lagrange interpolation polynomial for the function
¥ = cos (mx), choosing the points: x, = 0, x; = %and Xy = %
b) To what degree of accuracy, we calculate V117 by means of Lagrange’s

interpolation polynomial for the function y= Vx if we choose the
interpolation points x, = 100, x; = 121, and x, = 169.

Reduce the following second order differential equation into two first order
differential equations. Then use Euler’s method to find ¢(0.4) forh = 0.2
¢" + 65sin(¢p) = 0, o) = 1.57, di(0) = 12:56

5)

Use the shooting method to treat with the boundary value problem
y!+y=0, y(O) =0yl =1
Start with the initial approximations ay = 0.3, ay; = 0.4forh = 0.5.

6) Fitthe following points depending on Chebyshev polynomials
x -1 0 it
T 2
y 1 3 8

Best wishes Prof. Abdalla EI-Safty & Dr. Sayed A. Dahy



