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Answer the following questions:
Ouestion l,:

(50 Marks)
(10 Marks)

o To what point is (-2.0, 3.0, 9.0) transformed by glscalef- (3.0, 1 .0, -8.0)?

r What is the OpenGL scaiing that transforms (3.0,-1.0, 2.0) to (3.0, 5.0, 9.0)?

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

o Suppose we have a unit triangle (shown on the left) and we want to transfonn 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.

Ouestion 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 0 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 noncon\/ex

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.

Ouestion 4: (10 Marks)

The transfonlation q given by the translation command glTranslate(5.0, 0.0, 0.0)

coresponds to the matrix Mr. Similarly, The kansformation f2 given by the translation

command glTranslatef(0.0, 10.0, 0.0) coresponds to the matrix Ms.Wrrte a matrix Ml and M2.

To what point is V(-2.0, 3.0, 9.0) transfomed by applying t2 followedby tl
1l:
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Ouestion 5: (10 Marks)
I)raw the output ot'the tbllowme OoenGL code sesments.
glBegin(GL_POLYGON);

glVertex2f(Z.0,2.0);
gIYeftex2f(8.0, 2.0);
glYertexZf(S.0, 8.0);
glVertex2(2.0, 8.0);

glEndQ;

glBegin(GL_POLYGON);
glVerlex2f(Z.O,2.0);
glYefi.ex2f(8.0, 2.0);
glVertex2f(8.0, 8.0);

glEndQ;

(a) ft)
glB egin(GL_TRiANGLE S_FAN) ;

glVertex2f(2.0, 0.0);
giVerlex2f(2.0, 3.0);
glVerlex2f(4.0, 3.0);
glVertex2f(4.0, 5.0);
glVertex2f(6.0, 5.0);

glEndO;

glBegin(GL_LINE_LOOP ) ;

glVertex2f(-0. 5, -0.S);
glVertex2f(-0. 5, 0. 5 );
giVertex2f(0.5, 0.5);
glVertex2f(0.5, -0.S );

glEnd0;

(c) (d)

glB egin(GL_LINE_S TRIP) ;

glVertex2f(-O.5, -0.S);
glVertex2f(-0.5, 0.5);
glVertex2(0.5, 0.5);
glVertex2f(0.5, -0.5);

elEndo:
(e)

g€nr?l*alci
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Answer the following questions, where each has 1.2.5 points. The exam is in two pages.

QL

1. Write the aim of neural networl< in one mathematicalequation.

2. Explain how we can use neural networl< to mal<e a new chemicalcomponent.

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 networl( using l(ERAS.

2. Using l(ERAS to update the weights using the method adam.

3. Train this networl( with l(ERAS,

Q3.

1. What is the main

2, Explain the main

matrix A and the

,|t1 -

0

0

0

0

0

0

0

advantage of using DeeP Learningi

Deep Learning operations: Convolution and pooling to the

l<ernel 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.

.a\$

Q4.

. Compare between the supervising learning and supervising learning.

o Draw the AutoEncoder with deep lea rning network.
o Draw ResNet.

End of the Exam. Best Wishes, lbrahim Elsemman

Weight
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Ouestion 1: Complete the following statements from the given table'

Note: each answer may be used several times'

rJy)l *-l;-:Jl r-L-ill ;t -'l "1

. rr J,.gr;Jrl'J Y_

.r\.-jJl a-r,l, a-.^; ; rrsJt
d:467 '.t^)\

;t;t-';;JI
\ ' '1 +4+J

(20 Marks)

I Software engineering 6 V-Shaped 11 Waterfall 16 Cohesion

) IIse Case 7 Secondary 12 Workers l7 Actors

3 Code and l'ix 8 Lifecvcle 13 Non-functional t8 F'unctional

I PIc n ng 9 Ranid Protofyping 14 Asile 19 Knowing

5 Unified Process 10 Software 15 Doins 20 Spiral

a. is computer progran'ls and associated documentation'

b. .. . .. . is coucemed u,ith the practicalities of developing, delivering, and maintaining useful

softu,are. z

c. project . is the art of scheduling the necessary activities, in time, space and across staff.

d. .... model is a description of the sequence of activities carried out in an SE project, and

the relative order of these activities.

c. . rnodel is used when requiremettts are very well known' (

f. In . .. prodel, testing of the product is planned in parallel rvith a corresponding phase of 
(

development.

g. . is the state of magnetizalion. r,oltage level, or current flow in electronic deviges. (

h. Project plan : ..model + Project parameters (

i. ... ... .... r.ttodel corresponds with no plan! (Hackingl) (

j . .. .. requirements define factors, such as I/O forrnats, storage structure, computatiotlal 
(

capabilities.

k. A/An ... is a descriptiol of horv a user will use the system-to-be to accomplish business goals

l. ... ...... actor participates in the usc case but does not initiate it.

lur. ........ model is used when requiretnents are complex'

lu. .model used lifetirne of a softrvare product in cycles'

o. . get assigned mainiy doing responsibilities

p. I Iigh . Pripciple tlcans do not talie on too lnany computatiotr resporrsibilities.

q ... .....responsibility means memorizing data or references, such as data values, data collections.

r. System sequence Diagrarns considered interactions between the ' " ' ....

s. Traceabilitl' Matrix is used to prioritize the rvork on ' " " ' ' ' "'

t. . .. ..... responsibility rleans perfonning computations, such as data processing, control of

ph-vsical devices, etc.

1l

)

)

)

()
()
()
()
()
()
()
()
()
()



(15 Marks.l

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 lransaction is applied,,

2l
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Answer four questions only from the following questions:

First Ouestion (12 Deeree)

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

; ,lff,il=iv O)-s(x )la, t ,s €x .

*i3:#iTJ}#;:ffifffh point,n"l..- in a comprete metric space.

(c) Using Banach fixed point theorem to show that the equation x3 +3x - 1 = 0
has a unique solution in [-1,1].

Second Question (12 Desree)
(a) Let (C t-1,11,11 ll-) "-. 

space of continuous functions on [-1,1] with norm

Show that the functional

f (x)= !x(t)dr -[x@dt
l0

is linear,continuous:and bounded .Find ll/ ll

(b) Let T be a mapping of (R,d) into itself . show that the condition :

d(Tx,Ty)<d(x,y), x+Y
is insufiicient for the existence of a fixed point of T.

(c ) Prove that on a finite dimensional normed space (X,ll lD every linear operator

on X is bounded. l

'l'hird Question (13 Desree)

(a ) Show that the space l* is a Banach space.

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

(c) Let X = R'' with the norm:
(n \/,

llrll, = [Il,,l'J .o < p <1 .n > 2 .x e Rn .

Show that (X,ll 
ll,, t it not a normed space

Fourth Question (13 Degree)
(") D"fi". "q"ir.l"nt 

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.

(c) Suppos e ll ll,and ll ll, are equivalent norms on a vector space X .Show that for any sequence (x,)

llr, -rll, : o <> llx, -xll,= o
\r'4

,, o)

r&'

P.T.O



Fifth Question (13 Desree)

(a ) let Xbe an inner product space .Show that :

(b) Give an example of non-bounded

(c) For any sequences (x ,) and (Y,)

Provethat <x,,!n >-) <x,! ).

' J@.y-r.yf <ilrr+",F,il x,yex
operator on a normed space

in an inner product space X

(x,ll 
lD

x --> x .v.- -) v
)n

Prof.R.A.Rashwan The End :,
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1 - Arrange the following in descending order for small E z

I
*2e

ln(

,"I

1+ e) ,sech-Lu,L# ,'L+cost'
.t

e-rotnE ,

Gln (L
e(L - 2e)

L20I-
'x6t

24

, r,[t *1+
mr#)l
L1' 

I
L-cose'

(10 Marks)

2 * For small e , determine two terms in the expansion of each root of the following
equations:

a) x3 -(3*e)x-Z+e=0.
b) exs -3x2*6x-3-0.

3 * The asymptotic expansion of Bessel's function L @) for large x is

lr(x):

Show that the large roots of I i,(x) = 0 are approximately given by

(10 Marks)

(10 Marks)

+

x_ ("*|.)rc _ffi+ .

4- Show thatas x + @

r@ cos(t-x)
l-JX t

r@ sin(t-x)
t-Jx t

dt L6
=---xz x4

L2
=--xx3

and

(10 Marks)dt

, ili.tl C +$+tt

I



5- Let0: xo 1xtl xz 1xs:1,wheycx1- land x, .)A""partition of the

interval [0, 1] into three subintervals. Furthermore, Iet V y,s be the space of
continuous piecewise linear functions on this partition that vanish at the end
pointsx-0andx-1.
(a) Compute the stiffness matrix A defined by Aii = f: @'i0'1dx.

(b) Compute the load vector with f (x) = 1 defined by bi : Il f Ara*.

6- Consider the problem

-"t1,,+u:f, xe (0, 1)
u(0)-u(1)=0,

(a) Choose a suitable finite element space I/1 .

(b) Formulate a finite element method.
(c) Derive the discrete system of equations.

, tu! oilL

j3;e o-rll.gc 7..t .l

c!.lllh ct;*tol.l
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Answer thc following questions: (50 Marks)

Qucstion 1: Answcr thc lirllowing qucstions: (10 Marhs)
l-What is NIS'f dchnition lbr Computcr Sccurity?

2-ljxplain the tcrm CIA 'friad?

3- Mention some of thc computcr sccurity challcngcs?

Qucstion 2: Answcr the following questions: (10 Marhs)
l- tLt*l on I{lr(l 2828. nrcntion thc four l<irrcls oI thrcat conscc]Ilcllccs aucl list thc

l.,incls ol'attaclts that rcsult iti cach consccltlcnoc'/

2- (-'ompare between passive and active attacks?

3- Writc tlic X.ll00 ancl I{FC 28211 clcllnitions lor sccurily scrvicc?

Qucstion 3: Answcr the lbllowing qucstions: (10 Marks)
I -Irxplain thc sytnmctric cncryption ingreclienls?

2-lrxplail the nethods used to attack symmetric clcryption?
3-lixplain DI-lS?

Oucstion 4: Answcr thc lbllowing questions: (10 Marks)
[- Wliat are the general means of authenlicating a Llsel's identity?

2-What is NIS'I'detlnition to thc term malware?

3-Malwzrrc etrc mainly classil'rccl into two broadly categorics' What are thcsc

czrtc gorics'/ I )i scus s anothcr tr cthocl lbr malwarc classi licati or"r?

Qucstion 5: Answer thc following questions: (10 Marks)
1-What is NIS'I'dcflnition tbr DoS attack?

2- I'ixplain poison packct?
3- Irxplain cybcrslam attack'/

I)r:.'['alik M. A. Ibrahim
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Answer the followins questions:
Question l:
Read and Put ({ or (X):

l) 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 represenred by abb + a + b * bba.
3) The set of all strings containing 11. (0 + 1) 11 (0 + 1) .

a) Any element in {1, 11,17L,... } can be obtained by concatenating 1 and any element of
{1}-. Hence tr(1)- represents {11, 171,...}.

5) The set [A, abi is represented by tt * ab.
6) Concatenating 0, ?ry string over {0,1} and 1, can be represented by t}(0 + 1)+ 1.

7)ltx - 01,,y - 101 and z = Al1, then xyryis01101011101.
B) If L is a regular language and F is a finite language, then f, U F mustbe 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 -r aSblaabb,

10) A context-free grammar for generating the set of palindromes over the alphabet ab.
S + aSalbsblalbA.

(Hint: Palindrome. A palindrome is a string which is the same whetherwritten
forward or backward, e.g. baab.)

Ouestion 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)

Ouestion 3:

Compute the minimum-state DFA for the following DFA:

rl2

(50 Marks)
(10 Marks)

(10 Marks)



Final Exam

Topology and Differential Geometry
Cod: 421lI

Time: 2 hours

Grade: 50 marks

Answer onlY five of the following questions:

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

space ,lf pfiX , prove that r* ={d,UU{p},VU,c-r} is a
topologyon X*=XU{'p). ',

It B is a base of the topolo gy r find a base F* of t* .

Question (2): (10 Marks)
a) Supposed thatX -{a,b,c,d,e} andA:{qcre}. Define a topology

that has a smallest possipile order such that .,{ - {c,e} ,A = {b,r}

and hence find exd.4),U,$ ,2.
b) Let (X,r) be a topological space and AgX. Prove tbat A=AI)A .

Question (3): (10 Marks)
a) For a topology r -{X ,0,{b},{o),{o,b}) onX-{o,b,c,d,e}

determine a largest subset AcX such that A" :{b),b(A)-{c,d,e}

b) For a subset AeX of a particular point space (X,hfind:

ob(A) (ii) Na :q + P

Please look the rest of quetions behind this page

a-i--ll .jL AX-,YI 4ii+ lJiii

Department of Mathematics
Faculty of Sciences

Assiut Llniversity
,I)ate: 31 December 2019
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4- Provc that the locus of the ccntcrs of osculating sphere at any point

on rhc Hclix irs angle (o ), also is a Hclix its artgle . (+ - '), and

Find thc neccssary and suflicient condition for the curvc to be lic

on a sphere. (10 rnarks)

5-a)showthatalonga regularcurvc r - r(S) of class > 4,

l-.,, .-t,t,. 1+rl- k, !-[ f)u",r,r l-n crsi7,
and hencer =t(^S)is a general helix if and only if V",r"',rto) I- O.

(5 marks)

b) Show that for a curve lying on a sphere of radius a and

such that the torsion r is never 0 , the following equations i

satislied

[;)' .(k)': a' (5 nrarks)

6- a) Prove that any regular space curve is completely determined

up to its position by its curvature function k - k(,.S) > 0 and its

torsion lunction r - r(.S), (S - are length parametcr). (5 marks)

t)

X

Dctcrmine

- b cosh

the int

(;),,

rinsic equation of the curve

+te2, b-const (5 marks)

Jl*L;l*;l.r
C5iJq clUi.cyl ,,,iLi 

e,^ ili*yt r',e iif

a)g Lj".arall .uP .t":ri /.1 .i

,r'r /)7
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Q1.a)Provethe1eastsquareformu1abetweentwo,am
y-ax2*bx*c (5marks)

b)

v

The data in the following table between two variabtes x,y in tt e ror-
1,

a+b(log x)+c (Log x)2
a) Using the least square method to find a,b. (4 rnarks)
b) Find the equation between x,y (1 marks)

c) If x :5 find the coresponding value of y (1 marks)
d) draw a line of a best fit using least squares approximation for the following data(using

matlab command oniy) (4 marks)

".$\ ",/-{}.
Ax

.*-
lst Term 201912020
Date: 20-l-2020

*l
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Q2. The

1.

2.

data between the age of wife y and the age

Find the linear correlation coefficients.
Determine the type of the corelation

of the husband x (10 mar

rffiffiffiffiffiffiffiffiffi
18 20 20 23 24 29 27 30 32 aaJJ



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

y+Zjt+ y = *' (l0marks)
y(0) = 0.2, y(l) = 0.8



Q4. Solve by the guass seidal for three iteration (10 marks)

20x * y *2 z : 17,2x -3y * 20 z = 25,3x + Z0 y - z - -18



05. Solve the following differential equation (5 marks)

#: (x * y)y, y(0) - 1 by using runge kutta method of order four to find y(i).

:: Best Wishes -rt,fr.tooFoit*


