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Assiut University Final Exam Date :14/1/2020 L
Faculty of Science Computer Graphics Level: fourth ié
ESeand Mathematics Dept. Code : MC461 Time : 2 hours S,
Answer the following questions: (50 Marks)
Question 1: (10 Marks)

e To what point is (-2.0, 3.0, 9.0) transformed by glScalef- (3.0, 1.0, -8.0)?

e What 1s the OpenGL scaling that transforms (3.0,-1.0, 2.0) to (3.0, 5.0, 9.0)?

e To what point is (-2.0, 3.0, 9.0) transformed by glTranslatef(5.0, 0.0, 0.0); followed by
glTranslatef(5.0, 0.0, 0.0);?

e Suppose we have a unit triangle (shown on the left) and we want to transform it into the
triangle on the right. Write a matrix (give all the entries in the matrix) that transforms the
triangle in the desired way.

Question 2: (10 Marks)

a) Suppose we have the following sequence of 2D transformations: R(90) T(0,1) R(90)
T(2,0). Assume you have a unit square (extending from O to 1 in X and y) at the origin.
Draw out the intermediate four positions of the square as each transformation is

applied.

b) Show using diagrams the difference between Convex polygon and nonconvex
polygon

Question 3: (10 Marks)

a) Explain and show using diagrams the OpenGL's geometric primitives.
b) Write the OpenGL command for the geometric Primitives.

Question 4: (10 Marks)

The transformation t; given by the translation command glTranslatef(5.0, 0.0, 0.0)
corresponds to the matrix M;. Similarly, The transformation ¢, given by the translation
command glTranslatef(0.0, 10.0, 0.0) corresponds to the matrix M,. Write a matrix M, and M,.
To what point is V(-2.0, 3.0, 9.0) transformed by applying ¢, followed by ¢,?
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Question 5:

Draw the output of the following OpenGL code segments.

(10 Marks)

glBegin(GL POLYGON);
glVertex21(2.0, 2.0);
glVertex21(8.0, 2.0);
glVertex2£(8.0, 8.0);
glVertex2£(2.0, 8.0);
glEnd();

glBegin(GL POLYGON);
glVertex2£(2.0, 2.0);
glVertex21(8.0, 2.0);
glVertex21(8.0, 8.0);
glEnd();

(a)

(b)

glVertex2£(2.0, 0.0);

glVertex2£(2.0, 3.0);

glVertex2£(4.0, 3.0);

glVertex2£(4.0, 5.0);

glVertex2£(6.0, 5.0);
glEnd();

glBegin(GL TRIANGLES FAN);

glBegin(GL LINE LOOP);
glVertex21(-0.5, -0.5);
glVertex2£(-0.5, 0.5);
glVertex2£(0.5, 0.5);
glVertex2{(0.5, -0.5);
glEnd();

(c)

(d)

glBegin(GL LINE STRIP);
glVertex2£(-0.5, -0.5);
glVertex2£(-0.5, 0.5);
glVertex2£(0.5, 0.5);
glVertex2£(0.5, -0.5);
glEnd();

(e)
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Answer the following questions, where each has 12.5 points. The exam is in two pages.

Q1
1. Write the aim of neural network in one mathematical equation.
2. Explain how we can use neural network to make a new chemical component.
3. Write the formal algorithm that describes the method RMSProp.
4. Draw a figure that explains the bad and good learning rate from the change in
loss function. What is the best way to choose the learning rate?

Q2. For the next network, do these requirements:

1. Build this network using KERAS.
2. Using KERAS to update the weights using the method adam.
3. Train this network with KERAS.
Q3.
1. What is the main advantage of using Deep Learning?
2. Explain the main Deep Learning operations: Convolution and pooling to the next

matrix A and the kernel k. Apply then the max pooling for the new matrix.
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3. Convert the next flowchart to Tensorflow code that represents the Deep learning.
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Weight

Q4.

e Compare between the supervising learning and supervising learning.
* Draw the AutoEncoder with deep learning network.

e Draw ResNet.

End of the Exam. Best Wishes, Ibrahim Elsemman
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Answer the following questions (50 Marks)
Question 1: Complete the following statements from the given table. (20 Marks)
Note: each answer may be used several times.
[ 1 | Software engineering | 6 V-Shaped 11 Waterfall 16 Cohesion |
2 Use Case 7 Secondary 12 Workers 17 Actors
3 Code and Fix 8 Lifecycle 13 | Non-functional | 18 | Functional
4|  Planning 9 Rapid Prototyping 14 Agile 19 Knowing
5 Unified Process 10 Software 15 Doing 20 Spiral
U is computer programs and associated documentation. ( )
B, ..ives is concerned with the practicalities of developing, delivering, and maintaining useful ()
software. z
c. Project......... is the art of scheduling the necessary activities, in time, space and across staff. ()
doo model is a description of the sequence of activities carried out in an SE project, and ()
the relative order of these activities.
B esnreess 23 model is used when requirements are very well known. ()
£ In.o model, testing of the product is planned in parallel with a corresponding phase of ()
development.
A is the state of magnetization, voltage level, or current flow in electronic devices. ( )
h. Projectplan=.......... model + Project parameters )
Lo model corresponds with no plan! (Hacking!) ()
B ssneesammmen requirements define factors, such as I/O formats, storage structure, computational ;4 :
capabilities.
k. A/An ... is a description of how a user will use the system-to-be to accomplish business goals ()
o ossssssss actor participates in the use case but does not initiate it. ()
m. ........ model is used when requirements are complex. ()
0 e model used lifetime of a software product in cycles. ( )
B semmmnss get assigned mainly doing responsibilities ()
p. High......... Principle means do not take on too many computation responsibilities. ()
Qe oceenn responsibility means memorizing data or references, such as data values, data collections. ()
r. System Sequence Diagrams considered interactions between the ....... ( )
s. Traceability Matrix is used to prioritize the work on ............ ( )
{. ........responsibility means performing computations, such as data processing, control of ()

physical devices, etc.

1]



Question 2: (15 Marks)

State the requirements and use cases for the following user story “As an internet banking
customer, I want to see a rolling balance for my everyday accounts. So that I know the

balance of my account after each transaction is applied”
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Question 3: (15 Marks)
Extract the Iesponsibilities apng draw the domaip model for the foHowing use case
Identifier Priority Requirement

The system shallkeep the door focked at alltimes, ynjess Commanded otherwise by authorizeq
user. When the jock is disarmed 5 countdown shall he initiated at the end of which the lock shall
be auromanca”y armed {if stilf disarmed).

w

* System shall jock the door

vrhen Commanded [y pressing a Gedicated butigp

The system shay 9ivena valig key code. unlock the door and activate other devices,

The system shouldaliow Mistakes whife entering the key code. However, 1o resist “dictionary
REQ4 4 attacks,” the Number of allowed faileg attempts shalf pe small, say three, after which the system
will block an the alarm pely shall be sounded.

2 e system shaj) Mmaintain g history iog of all attempte actesses for jater feview,
2 The system should aHowadding Newauthorizeq Persons at runtime Or removing existing ones.
2

The system shalialiow onfiguring the preferences for device activation when the user provides z
validkey code, gg wellas when g burglary attempt is detected,

The system should a[iowsearching the history log by specifying one Ormore of these Parameters:
REQS8 1 the time frame, the actorrole, the door location, or the eventtype (unfock, lock, pPower failyre, etc.),
This function shallbe available over the Web by pointing a browserte 4 Specified URL

The system shouldallow filing inquiries about “suspicioys” accesses. This function shall be
Y T +

Web

Tiating Actor Any of Tenant, Landlord

Actor's Gogl: Te disarm the K and enter, and get space lighted up aL’fomoT:mHy.

Part

pating Actors: Lockbevice LighTSv.u-'Tch

Giord the fock stat

/ L
{c) signals t¢ LightSwitch +
i¢) sig g

Timer

tsignals o the Timer 1o start the aure-l;
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Answer four questions only from the following questions:
First Question (12 Degree)

(a) Let X=C[0,1] be the space of all continuous functions on [0,1] with metric

d(f.g)=[lf )-g()|dx f.geX.

Show that (X.d) in not complete.
(b) State and prove Banach fixed point theorem in a complete metric space.
(¢) Using Banach fixed point theorem to show that the equation x +3x-1=0
has a unique solution in [-1,1].
Second Question (12 Degree)
(a) Let (C'[-1.1], Hw) e a space of continuous functions on [-1,1] with norm

el = s )]
Show that the functional
0 1
fx)= jx(z)dt —jx(t)dt
-1 0

is linear,continuous :and bounded .Find | /||
(b) Let T be a mapping of (R,d) into itself . Show that the condition :

d(Tx,Ty)<d(x,y) , x#Yy
is insufficient for the existence of a fixed point of T.
(¢ ) Prove that on a finite dimensional normed space (X,
on X is bounded.
Third Question (13 Degree)

(a ) Show that the space (” is a Banach space.
(b) Prove that every finite dimensional subspace Y of a normed space X is complete.

(¢) Let X = R" with the norm:

n y
<[, :(Z[x,.r’] " 0<p<lin>2.xeR".
i=1

“) every linear operator

“p) is not a normed space

Show that (X,

Fourth Question (13 Degree)

(a) Define equivalent norms on a vector space X and give examples with proof for two equivalent
norms and for two nonequivalent norms.

(b) Prove that on a finite dimensional normed space any two norms are equivalent.

are equivalent norms on a vector space X .Show that for any sequence (x,)

(¢) Suppose H H] and H L

X, — tz =()

xn~xHI =0 <

P.T.O

g
'L
BL

§
[a W



Fifth Question (13 Degree)
(@) Let Xbe an inner product space .Show that :

Jor+y.x+y) <Jrx)+J(.y) x.p e
(b) Give an example of non-bounded operator on a normed space (X,

(¢) For any sequences (x,) and (¥,) in an inner product space X,
Prove that <x .y, >> <x,y >,

X
b-

X, —=>xX,y,—>Y.

Prof.R.A.Rashwan: The End
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1 — Arrange the following in descending order for small & :

1—-cose¢ _coshl
In(1+¢),sech™le, ———  Je(1-¢), e "z

1+cose’
1+ 2&
l 1+ln ) l[1+ln(1+2£)] Ve
" 1-2& |’ . e1-2¢&) |’ 1—cose’
(10 Marks)

2 —For small € , determine two terms in the expansion of each root of the following

equations:
a) x3 —3+ex—-2+e=0.

b) £€x® —3x2+6x—-3=0. (10 Marks)

3 — The asymptotic expansion of Bessel’s function J, (x) for large x is

2 114 T 4v%-1 v T
L = [ [eos(x=F = 5) - B sin (x-F-5) |+

Show that the large roots of J;(x) = 0 are approximately given by

1 v 3+4v? |
X = <n+z+5)n’—m+“'. (IOMarks)
4 — Show that as x —» o

0o cos(t—x) ~ 1 6 120

J, ——dt =5 — S+,

and
in(t— 1 2 24

[P g e = 202 (10 Marks)

X t > X

WAL PR

1




5-Let 0 =xp <xq <xp <x3=1,wherex; = % and x, = - be a partition of the

interval [0, 1] into three subintervals. Furthermore, let Vho be the space of
continuous piecewise linear functions on this partition that vanish at the end
points x = 0 and x = 1.

(a) Compute the stiffness matrix A defined by 4;; = fol 0;0; dx.
(b) Compute the load vector with f(x) = 1 defined by b; = fol fD;dx.

6- Consider the problem

-u'"+u=f, x € (0,1)
u(0) =u(1) =0,
(a) Choose a suitable finite element space V, .
(b) Formulate a finite element method.
(¢) Derive the discrete system of equations.

G2 5Ly
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Assiut University Computer Sceurity

faculty ol Science IFourth Level (MC453)
Mathematics Department Time: 2 hours
Term Exam 7 January 2020

Answer the following questions: (50 Marks)

Question 1: Answer the following questions: (10 Marks)
1-What is NIST definition for Computer Sceurity?
2-lixplain the term CIA Triad?

3- Mention some of the computer sccurity challenges?

Question 2: Answer the following questions: (10 Marks)

I~ Based on RIFC 2828, mention the four kinds of threat consequences and list the
kinds ol attacks that result in cach consequence?

2- Compare between passive and active attacks?

3- Write the X.800 and RIFC 2828 definitions for sccurity service?

Question 3: Answer the following questions: (10 Marks)
[-Iixplain the symmetric encryption ingredients?

2-Explain the methods used to attack symmetric encryption?
3-Explain DES?

Question 4: Answer the following questions: (10 Marks)

|- What are the general means of authenticating a user's identity?

2-What is NIST definition to the term malware?

3-Malware are mainly classified into two broadly categorics. What are these
categorics? Discuss another method for malware classification?

Question 5: Answer the following questions: (10 Marks)
[-What is NIST definition for DoS attack?

2- Explain poison packet?

3- Iixplain cyberslam attack?

Dr. Tarik M. A. Ibrahim
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Answer the following questions: (50 Marks)
Question 1: (10 Marks)
Read and Put () or (X):

1) L = {0(11)"} is string of 0 followed by the set of all strings consisting of some number of
concatenations of 11 with itself.
2) The set {abb, a, b, bba} is represented by abb + a + b + bba.
3) The set of all strings containing 11. (0 + 1) 11 (0 + 1).
4) Any elementin {1,11,111,...} can be obtained by concatenating 1 and any element of
{1}". Hence 1(1)" represents {11,111,...}.
5) The set {A, ab} is represented by A + ab.
6) Concatenating 0, any string over {0, 1} and 1, can be represented by 0(0 + 1)* 1.
7)Ifx = 01,y = 101andz = 011, thenxyzyis01101011101.
8) If Lisaregular language and F is a finite language, then L U F must be a regular
language.
9) The following grammar represent the language of all strings over the alphabet a, b with
equal number of a’s followed by equal number of b’'s S — aSb|aabb.
10) A context-free grammar for generating the set of palindromes over the alphabet a,b.
S — aSa|bSbja|bA.
(Hint: Palindrome. A palindrome is a string which is the same whether written
forward or backward, e.g. baab.)

Question 2: (10 Marks)
1. Construct a NFA for the following regular expression (a + b)*aba(a + b)*

2. Give the regular expression and convert the following NFA to DFA: (Use subset
construction method)

Question 3: (10 Marks)

Compute the minimum-state DFA for the following DFA:

112
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Answer Only five of the following questions:

Question (1): (10 Marks)
Let X be a non empty set and(X 7) be a topological

space .IfpgX , prove that r ={¢,UU{p} VUET} is a
topology on X =X U{p}.

If J is a base of the topologyT find a base ﬂ* of T

Question (2): (10 Marks)

a) Supposed that X ={a,b,c,d,e} and A={4,C,€}. Define a topology
that has a smallest possipile order such that A = {C, e},A": {b, e}
and hence find ex{4), b(4), A,

b) Let (X,7) be a topological space and AZX . Prove that A=AUA4 .

Question (3): (10 Marks)

a) For a topology 7 ={X ,¢,{b},{a},{a,b}} onX={a,b,c,d,e} ,

determine a largest subset 4 X such that 4" ={b},b(A4)={c,d,e}

b) For a subset ACX of a particular point space (X,P find:
@b (4) i) Ng:9# P

Please look the rest of quetions behind this page

Aaduall Cils A A, kil




4- Prove that the locus of the centers of osculating sphere at any point

T
on the Helix its angle (0 ), also is a Helix its arngle is (? - QJ , and

Find the necessary and sufficient condition for the curve to be lie
on a sphere. (10 marks)

5- a) show that a long a regular curve r = r(S) of class = 4,

DEINETE

ds

and hencer =r(S)is a generél helix if and only if l’” " J = 0.
(5 marks)
b) Show that for a curve lying on a sphere of radius ¢ and
such that the torsion 7 is never 0, the following equations

FRIE
 k k27 (5 marks)

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

satistied

torsion function 7 = 7(S), (S - arelength parameter). (5 marks)

b) Determine the intrinsic equation of the curve

p |
X =b cosh (gjgl +te, , b=const. (5 marks)
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y=ax?+bx+c

(5 marks)

Q1. a) Prove the least square formula between two variable X,Y as

Answer:

1

Y= a+b(log x)+c (log x)2

a) Using the least square method to find a, b. (4 marks)
b) Find the equation between x,y (1 marks)

¢) Ifx =5 find the corresponding value of y (1 marks)

112 1/3 1,

b) The data in the following table between two variables X,y in the form

d) draw a line of a best fit using least squares approximation for the following data(using
matlab command only) (4 marks)




\

Q2. The data between the age of wife y and the age of the husband x (10 marl%;
1. Find the linear correlation coefficients.
2. Determine the type of the correlation




Q3 find the solution of the following equation by finite difference method

2

y+2y+y=x (10'marks)
p{l) =40.2, »ll)= 0.8




Q4. Solve by the guass seidal for three iteration (10 marks)
20x+y—2z=17,2x —3y+20z=253x+20y—z=—18




Q5. Solve the following differential equation (5 marks)
- (x +v)y, y(0) = 1 by using runge kutta method of order four to find y(1).

dx_

== Best Wishes ==
:ﬁ?‘ %faa ?af:z’m




