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Final Exam for Level 4 Mathematics Dept.

Subject: Software Design and Engineering Faculty of Science
Course No. MC467 F . .
Time: 2 Hours Assiut University

15t Term 2015/2016

Answer the following questions (50 marks)

Q1 15 marks
Answer four only of the following:

a) What is the Software Lifecycle Model?

b) Explain the waterfall model in detail with the help of a diagram.

c) State the waterfall model advantages and also its limitations.

d) What are the Umbrella Activities?

€) What are the main differences between Test coverage and Code
coverage?

Q2 10 marks
The following requirement :

"Req2: Lock when “LOCK?” pressed", which covered by the following use
case "UC2: To lock the door & shut the lights (sometimes?)."
write schema for Detailed Use Cases for this use case

Q3 15 marks
Derive (a part of) the domain model for the system-to-be based on the use case

LOCK.
a) Write a definition for each concept in your domain model.
b) Write a definition for each attribute and association in your domain
model.
¢) Draw the domain model.

Q4 10 marks
Complete six only of the following: g

-- is a description of how a user will use the system-to-be
to accomplish business goals
¢) Traceability Matrix Purposes are -------~(5)------, ---=--(6)----- and ------

e (T)-- -
8) requirements define factors, such as I/O formats,

storage structure, computational capabilities, timing, and
synchronization.

Best Wishes, Dr. Hanaa A. Sayed
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Assiut University
Faculty of Science
| Department of Mathematics

Final Exam in Theory of Computation MC457 (fourth-level)
2016
Time: 2 hours Total Mark:50

Answer each of the following questions:
Question 1: [15 Marks]

a) Define a Grammar of a language.
b) Given a Grammar G=({S}, {a,b}, S, P)
where P is defined as
S—aSb
S— X
a. Obtain a sentence in language generated by G.
b. Obtain the language L(G).
¢) Obtain a Grammar which generates the language L = (@™ :n>0}.

Question 2: [20 Marks]

a) Define the term “Automata” then illustrate the differences between Deterministic and
Non-dcterministic automata.
b) Design a Deterministic Finite Automata (DFA) which recognises the following
language
L={a"b:n>0}.
¢) Determine a Non-deterministic Finite Automata (NFA) which accepts all strings over
{0.1} that end in 1 but does not contain the substring 00.

d) Desien a NFA with no more than five states for the set {abab": n=0} u {aba": n>0}.

Question 3: [15 Marks]

a) lllustrate the necessary properties of a satisfactory formal system.
b) Find out the values of
a. Z(80)
b. P}2,3,6,7)
c. 5(78)
where Z is the zero function, P is the projection function, and S is the successor
function.
¢c) By composition and recursion, illustrate how to define “Addition of two numbers”
function.

Good Luck Dr. Mohammed M. Abdelsamea
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Dept. of Mathematics Course:Functional Analysis

Faculty of Science Code: 411 M
Assiut University B.Sc Exam
Jan. 10, 2016 Time:2 Hours

Answer four questionsonly from the following questions:-

First Question(12 Degree
(a)Let X be a nonempty set and d: X x X — R be a metric on X. Prove that

dy: Xx X — R defined by:
d,(x,y)=min{l, d(x,y)}
is also a metric on X . Is (X,d,) a complete metric space ?
(b) Show that the space or 1< P <0 with a metric :
d*(x, )= % -,
il

is a separable metric space.
(c) Let A be a nonempty set of a metric space (X,d) and let x € X . Show that

d(x,A)=0 < xed,

g =)0, y=0)% e’

where A the closure of A

Seccond Question(12Degree)

(a) State and prove Banach fixed point theorem in a complete metric space.
(b) Let X=[-1,1],7: X — X with metric d(x,y)=|x-}| , x, y X .Show that:
(i) Tx = cos x is a contraction mapping on X.
(ii) The equation x* +3x—1=0 has a unique solution in [-1,1].
(c) Let T be a mapping of (R,d) into itself .Show that the condition :
d(Tx,Ty)<d(x,y) , x#y

is insufficient for the existence of a fixed point of T.

Third Question (13 Degree
(a) In a metric space (X,d).Show that:
(i) If (x,) and (y,) are Cauchy sequences in (X,d) , then (a,) where

a,= d(x,, 5 y,,) converges.

(ii) A subsequence of a Cauchy sequence is a Cauchy sequence.
(iii) Give an example of a non-Cauchy sequence with a Cauchy subsequence.
(b) Prove that every finite dimensional subspace Y of a normed space X is complete.

(¢) Let X =R" with the norm:
s Ve
“x“p =(Z[x,|Pj ,0<p<l,n>2,xeR"
=1

Show that (x| ”ﬂ) is not a normed space.

Page1
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Fourth Question (13 Degree)

(a) Let X = C[-1,1] be the space of all continuous functions fon [-1,1] with

norm ||f||= “f(t)| dt . Suppose that :

1 , -1 <x<0
f,(x)=q1-nx , 0<x < ln
0 I/ <x <1

(i) Show that(f,), . y is a Cauchy sequence.
(ii) Is (X,] |) aBanach space.

(b) Define equivalent norms on a vector space X and give examples with proof for two
equivalent norms and for two non-equivalent normsonX.

(¢) Snppose" ||I and || ||2 are equivalent norms on a vector space X . Show that for any
sequence (x,),

Fi = x”l =0 & "xn _x"z =0
Fifth Question (13 Degree

(a)Let T:C[0,1] —» C[0,1] be defined by :

TNHE = € f¢), feC0,1] ,0<t<1.
Prove that T is linear bounded operator and find ||T[| .

(b) Give an example of non-bounded operator on a normed space (X,

b-
(c) Prove that on a finite dimensional normed space (X,[| ]|) every linear operator
on X is bounded.

Prof. R.A.Rashwan The End
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Assiut University
Faculty of Science
Department of Mathematics
Computer Architecture
Final Exam, January 2016 (50 Marks)
2 hours

Measured ILOs:
Notes:
- Never write assembly code without adequate comments. Readability of your
programs and adequate documentations are integral parts of the solution.
- The exam consists of three questions with a total of 50 marks.
- The exam consists of 6 pages including the table of MIPS instructions

A) When a program is adapted to run on multiple processors in a multiprocessor system, the
execution time on each processor is comprised of computing time and the overhead time
required for locked critical sections and/or to send data from one processor to another.
Assume a program requires t = 100 s of execution time on one processor. When run p
processors, each processor requires t/p s, as well as an additional 4s of overhead,
irrespective of the number of processors. Compute the per-processor execution time for
2, 4, 8, 16, 32, 64, and 128 processors. For each case, list the corresponding speedup
relative to a single processor and the ratio between actual speedup versus ideal speedup
(speedup if there was no overhead). ( 6 Marks)

Page 1 of 6 Computer Architecture Final Exam 2015/2016
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B) Fill the missing parts of this table (keep all the intermediately calculations in your answer

sheet):

( 14 Marks)

Type | Ao Ase

Bio

Bis

As+B1s

As6*Bis

Float | -400.24

BF600000

Integer 0A001200

-35

Convert the following C++ code into MIPS code

int sum(int a,int b){
return a+b;
}
int sumAll(int* a, int N){
int s=0;
for(int i=0;i<N;i++)

s=sum(s,a[i]);
’ . returns;
}

Page 2 of 6

Computer Architecture

Final Exam 2015/2016
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A) Draw the circuit for sequential multiplication of two 32-bit integers using a 32-bit ALU
showing all control signals . ( 3 Marks)

B) Draw a flow chart of write pseudo-code to explain the steps used for adding two floating
point numbers in MIPS. ( 3 Marks)

Page 3 of 6 Computer Architecture Final Exam 2015/2016
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code to machine code:

C) Given that the code for register $zero is 0 and $s0 is 170, convert the following assembly

(5 Marks)

AGAIN: sub $s0,$s0,$s1
bne $s0,$zero, AGAIN

D) For the single cycle processor design of MIPS shown below, answer the following

questions: -

insiucton [16-11] ﬁ

{instruction (1501

Read i

Reoq _dalal ‘

L ALY
o Roog | J0 I
register dsta 2 H
Write: R
I3 Registers Wite,_Data

- data.

S AR f-w\\_l

(extong i —
nsiruction [5-0) ]

a. What will happen if the registers file was implemented using the same type of
memory used for Data Memory in the figure ( 3 Marks)

Page 4 of 6
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b. Design the circuit for generating the control signal RegWrite ( 3 Marks)

C.

What modifications we need to do to add support for SLL instruction. Explain and
draw any added components and lines in the following diagram ( 5 Marks)

Page 5 of 6

Computer Architecture Final Exam 2015/2016
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add add  $31,%s52,9s3
it ‘sublract sub  $s1,.8s7,853
add immedinte addi $51.%52,20
load word Tw  $s1,Z0($s2)
. store word sw $51,2008s2)
load half b $s1,2008s2)
lcod half unsigned [Thu  $s1,200%s27
store half sh  $s1,200(8s3
Deta . [Godbne 6 $=1,2008:20
load byte unsigned | 1hu  $s1, 700832}
stoee Byte sb $s51,Z0(4s2)
oad linkiesd word 11 $21,200%s2)
store condtion. word | s $51,200822)
oo upper imemed. | Twi $51,20
and ard  $s1,8s2,333
3 ar $s1,%s2, %53
nor nor  $s1,8s3, 433
Logical and immedinte andi $s51,8s52,20
or immediate ari  $s1,8$s2,20
shift Ieft logical 581 %s1,%$s2,10
[hif rght logiel  |=r1 %s1 452,10
branch on equal beqg $s1.%s2,25
Eeanch onnot equal [brie $s1,$:2,25
=et on less than sit 3¥s1,%s52,8s3
Conditsonal
branch st on less than sltu  $s1,8s2 323
unsigned
set bess than =it 431,82, 20
immediate
set less than sitiv §s1,%s52,20
immediate unsigned
! | jump F] 2500
w jurmp register ir_ %ra
e jurmp end link jal 2500
MIPS Instruction Encoding (examples)
e T e e
add R o reg reg reg o] 32, n.a.
sub (subtract) R [} reg reg Teg V] B4yen n.a.
add immediate 3 Bien reg reg n.a. n.a. constant
1w (load word) ] 35 | reg 188 n.a. n.a. address
sw (store word) I 43, | reg 1eg n.a. na. n.a. address

Page 6 of 6 Computer Architecture Final Exam 2015/2016
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Assiut University
Faculty of Science
Department of Mathematics
Computer Architecture
Final Exam, January 2016 (50 Marks)
2 hours

Measured ILOs:
Notes:

- Never write assembly code without adequate comments. Readability of your
programs and adequate documentations are integral parts of the solution.

- The exam consists of three questions with a total of 50 marks.

- The exam consists of 6 pages including the table of MIPS instructions

A) When a program is adapted to run on multiple processors in a multiprocessor system, the
execution time on each processor is comprised of computing time and the overhead time
required for locked critical sections and/or to send data from one processor to another.
Assume a program requires t = 100 s of execution time on one processor. When run p
processors, each processor requires t/p s, as well as an additional 4s of overhead,
irrespective of the number of processors. Compute the per-processor execution time for
2, 4, 8, 16, 32, 64, and 128 processors. For each case, list the corresponding speedup
relative to a single processor and the ratio between actual speedup versus ideal speedup
(speedup if there was no overhead). ( 6 Marks)

Page 1 of 6 Computer Architecture Final Exam 2015/2016
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SN Dept. of Civil Eng.

\ Faculty of Engineering
! Assiut University
! Final Exam
2015/2016 — Jan.. 2015

Civil Eng. Program
Course: Hydrology
bylaw:2004
Time: 2 Hours

Marks: 50

Important e This exam measures ILOs no.: (al, b3 and cl)
remarks o No. of pages: 5 - No. of questions: 3

Question No.1 (15 points)

a) Show schematically the following processes:
1) Convection process and its role on hydrogeological cycle in the globe.
i 2) Groundwater storage change over long time periods.
' 3) Storage zones and sedimentation of a reservoir behind a dam.

Answer of Questionl

1)

2

Good Luck with Success
The Examiners:

Prof.Gamal Abo-Zeid

Dr. Wael Elham Mohamed Sabry
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Dept. of Civil Eng. Civil Eng. Program

Faculty of Engineering Course: Hydrology
Assiut University bylaw:2004
Final Exam Time: 2 Hours
2015/2016 — Jan.. 2015 Marks: 50

b) A lake has an area of 20 km® and 4.00m depth. Observation of hydrological variables
during a certain year has shown that average precipitation is 600 mm/year, average
inflow is 1.40m%s, average outflow is 1.60m%s and infiltration to subsurface is
neglected.

1. Determine the evaporation during this year.
2. What is the turnover time needed for the lake water to be exchanged?

Answer of Questionl

b)

Good Luck with Success 2
The Examiners:

Prof.Gamal Abo-Zeid

Dr. Wael Elham Mohamed Sabry
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N\ Dept. of Civil Eng, Civil Eng. Program
{ ) Y\ Faculty of Engineering Course: Hydrology N
b7 \ ! Assiut University bylaw:2004
"L’“‘ J[' Final Exam Time: 2 Hours
{Bgtal! 20152016 - Jan.. 2015 Marks: 50

Question No.2 (10 points)

A catchment of 100 ha (area of reservoir is not included). A reservoir is located at the
lowest level point of the catchment with an area of 1.5ha. The discharge out from the
reservoir is regulated at a constant Q = 0.045 m%/s. Mean precipitation in July is 178 mm
and mean inflow to the reservoir during the same month is 95000 m®, Mean evaporation
from the lake surface in the month of July is 3.10mm/day. Infiltration through the bottom
and sides of the reservoir is neglected.

(b)What is the average runoff coefficient for July?

(©)In July 1991, precipitation was slightly higher than normal, P = 220 mm. What is the
total inflow expected to the reservoir for this specific month?

(d) If the reservoir already has storage of 45000m’, what is the expected storage in the
reservoir at the end of this month (July 1991)?

Answer of Question2

Good Luck with Success 3
The Examiners:

Prof.Gamal Abo-Zeid

Dr. Wael Elham Mohamed Sabry

I
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Dept. of Civil Eng.
Faculty of Engineering

Civil Eng. Program
Course: Hydrology

h k Assiut University bylaw:2004
1 ldea ! Final Exam Time: 2 Hours
| Eagd J 2015/2016 - Jan.. 2015 Marks: 50

Question No.3 (25 points)

Over a period of 12 months, records of monthly catchment outflow data have been
collected. A dam before the outlet point of the catchment will be constructed. Use the data
shown in the figure below to determinate the following requirements:

a) Casel:Storage capacity behind the dam (analytically)if the outflow from the

dam will be controlled to be the average.

c) Case2:Storage capacity behind the dam (graphically) if the outflow from the

dam will be controlled to be 80% from the average.

d) For both cases find the fill and empty periods of the reservoir.

300

)
%
»
[
o
oy

$.260
%235 /%230
/

\
\ #4175
' ¥ 140  Fl45 ¥ 140

90
£100 1 4,5 Co-t %90
50 80
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Inflow
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I

01 2 3 4 56 7 8 91011 12
Months

Answer Question3
a)Casel: L |

L

[

Good Luck with Success 4
The Examiners:

Prof.Gamal Abo-Zeid

Dr. Wael Elham Mohamed Sabry
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Dept. of Civil Eng.
Faculty of Engineering

Civil Eng. Program
Course: Hydrology

m Assiut University bylaw:2004 iE
L Final Exam Time: 2 Hours E e
=l 2015/2016 — Jan.. 2015 Marks: 50 a——
b)Case2:
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Months
9}
’ St((:;?)ge Empty Periods Fill Periods
From..... to..... . to.
JCasel From..... to..... eeeee tOL
Case2 From..... to..... |From..... to.....
From..... to..... |From..... to.....

Good Luck with Success
The Examiners:

Prof.Gamal Abo-Zeid

Dr. Wael Elham Mohamed Sabry
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4-a) Determine the curvature K (u) of the curve given by :
r = {a(u — sinu), a(1 — cosu), b u}
then: calculate K (0)K (lzr-). (5 marks)

b) Show that for a curve lying on a sphere of radius a such that the
torsion 7 is never 0 , the following equation satisfied:

1 'd
(—IE)Z +i= 2 =gq? (5 marks)

5-a) Prove that any regular space curve is completely determined up to
its position by its curvature function K = K(5) > 0, and its torsion

7 =1(5) > 0 (S —arc length parameter) (5 marks)
b) Determine the intrinsic equations of the curve

X=b> cosh(%) e, +tey, b = const (5 marks)
6-a) Find the relation between torsions of a regular space curve C and
its Evolute . (5 marks)
b) Find the equation of the involute of the circle :

X=acosfe, +asinfe, a>0 _ (5 marks)

il i 50 ¥ e n ALY g
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Assiut University Computer Security

Faculty of Science Fourth Level (MC453)

Mathematics Department Time: 2 hours

Term Exam January 2016 N

Answer the following questions: (50 Marks

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

1.

An assault on system security that derives from an intelligent threat
A. Attack.

B. Threat.

C. Vulnerability.

D. Risk.

An expectation of loss expressed as the probability that a particular threat will
exploit a particular vulnerability with a particular harmful result

A: Attack.

B. Threat.

C. Vulnerability.

D. Risk.

Possible danger that might exploit a vulnerability

A. Attack.

B. Threat.

C. Vulnerability.

D. Risk.

Flaw or weakness in a system's design, implementation, or operation and
management that could be exploited to violate the system's security policy.
A. Attack.

B. Threat.

C. Vulnerability.

D. Risk.

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

B. Countermeasure.

C. Security policy.

D. Adversary.

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

A. System resource.

B. Countermeasure.

C. Security policy.

D. Adversary.

Attack that does not affect system resources

A. Passive.

B. Active.

C. Insider.

D. Outsider.

Attack that initiated from outside the perimeter

A. Passive.

B. Active.

C. Insider.

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

uestion 2: Answer the following questions: (10 Marks
1-Explain the term CIA Triad?
2-Mention some of the computer security challenges?

uestion.3: Answer the following questions: (10 Marks
1-Define the term nonrepudiation and its types?
2-Mention the top five security technologies used in practice?

uestion 4: Answer the following questions: (10 Marks
1-Explain the symmetric encryption ingredients?
2-Explain the methods used to attack symmetric encryption?

Question 5: Answer the following questions: (10 Marks)
1-Explain each of DES and 3DES?

2-Explain AES?

Dr. Tarik Ibrahim
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Assiut University
Faculty of Science @
Mathematics Department

2015/2016 first semester exam
Course: Real Analysis 1T (M413) Grade: Faculty of science (level 4)

Time: 3 hours Total mark: 50

(Q1) (i) Show that f: DC R - R is continuous at o € D if and only if
the sequence (f(arn))"21 converges to f(zo) whenever (Tn)n>1 is a
sequence in D that converges to z,. [56 marks]

(ii) Use the characterization given in (i) to prove the discontinuity at
sin %, z #0;

0, % i [5 marks|

the origin of the function flz) =

(Q2) (i) Provethat pointwise multiplication and pointwise division by nonzero
functions are both binary operations on the class of continuous func-
tions. [5 marks]

(ii) Use analytic tools to prove the smoothness of all polynomials on the
real line. [56 marks]

(Q3) (i) State and prove Carathéodory’s characterization for differentiabil-
ity then use it to show that the composition of functions, wherever

well-defined, preserves differentiability. [5 marks]
31— 1B—1
(ii) Fixy € R. Discuss the existence of the limit lim l—%
Ty e
in the light of (i). [5 marks]

(Q4) (i) Use the mean value theorem to deduce the inequality
ef < (I+2z)** 7590 [4 marks]

(ii) Prove that if D is a compact subset of R and that f: D — R is
continuous on D then f(D) is also compact. [4 marks]

Please Turn over the page
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(Q4) (iii) Give counterexamples that demonstrate that we can not relax the
compactness condition on D in (ii) to boundedness or closedness. [2
marks]

(Q5) (i) Assume that f: R — R is continuous at z = 0 such that f(0) = 0
and |f(z)| < z? in some neighborhood of the origin. Prove that f
is differentiable at z = 0 and evaluate f’(0). [4 marks]

(ii) The graph in the figure below represents a function f that is linear
on [1,2] and quadratic (parabolic with vertical axis and vertex on the
x-axis) on both intervals [0,1] and [2,3]. Write down the function
z > f(z) then
(a) Discuss the differentiability of the function f at the points z = 1

and z = 2. [2 marks]

(b) Use the derivatives of the function f to predict its monotonicity
and convexity/concavity demonstrated in the figure below on

each of the intervals |0,1[ and ]2,3[. [4 marks]
f(=)
1
' 1 2 3 z

With the best of luck, Dr. Ahmed A. Abdelhakim




