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N Final Exam for Level 3 Mather iatics Dept.
¥ @ Subject: Image Processin ? .
3 A é ourse N(g)_ MC366 g Faculty of Science
%i Time: 2 Hours Assiut University
2nd Term 2014/2015

Date: Jun, 8, 2015

Answer the following questions (50 marks)

Ql.

Complete 7 ONLY of the following:

1. Digital image processing techniques used in all kinds of areas such
BB ot o i ] 8 R R SR <111 [

2. The image file header stores information about the image, such as
.............................. and .......ooeeneln

3. Chessboard dlstance between two pixels p and g, of coordinates
(1,0)and (5, 3) 1S tevvveveiniinnenininnns

4. A 10.cm x 5 cm square sheet of paper is imaged to form a 1000 x
500 digital image, then the nominal resolution of the sensor is

-----------------------------

St Used to expand the values of dark pixels in an
image while compressing the higher-level values.

6. e can be used to provide useful image statistics

To sermemenprnyisermnpums o calculates the gray value of the interpolated
pixel as a weighted function of the gray values of the four pixels
surrounding the reference pixel in the input image

8. A CCD sensor is made up of an array of light-sensitive cells
eatled. .o i siian
9. Digitization involves two processes ............. cand.....oveennnn.

(13 marks)

Q2.

a) Forthe two 3 X 3 monochrome images below (Xand Y), each of
which represented as an array of unsigned integers, 8-bit (uint8),
calculate Z= X + Y, using normalization and truncation.

200 100 150 /105 150--90
= (100 70 20 ) Y= (200 10 200)
0 30 150 150 10 10

b) Assuming a monochrome image with 1024 x 1024 pixels and 8
gray levels, Calculate the total file size (in bytes), assuming a
header (containing basic information, such as width and height of
the image) of 32 bytes and no compression. '

(12 marks)

Q3.

a) Write the MATLAB script used to read an image I then do the
following transformations:
1. Rotate the image counterclockwise rotation by angle 6=35
2. Translation the image by Ax = 20 and Ay = 50

(12 marks)
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(2,)

3. Shear by a factor [shy =10, shy=0]

b) What are the main differences between the two images I and O
after running this code: g
I = imread("pout.tif’);
12 = double(l);
J=zeros(size(l,1), size(l,2))
J(20:end-20, 20:end-20) = 12(20:end-20, 20:end-20);
O = uint8(J);
subplot(1,2,1), imshow(l), subplot(1,2,2), imshow(O)

-

Q4.

Answer 2 ONLY of the following:

a) The 7 x 7 image with eight gray levels is given below, where each
gray level value is represented in normalized form from 0 (black
pixel) to 1 (white pixel).

. 0 37 27 27 11 U1l 41
R Y7 Al A Vi A Vi A Vi A Vi A Vi
217 0 1 /7 3/7 0 0
0 7T U700 6/7 0 1/7
7 17 U1 3/7 6/7 6/7 5/7
|V Vi A Vi A Vi B T B T A Vi
0 1 0 0 0 -0 4/7

1. Calculate the probabilities of each gray level and plot the
image’s histogram.

2. Which pixels are predominant in the original image, dark or
bright?

b) Write a MATLAB function to perform brightness correction on
monochrome images. It should take as arguments a monochrome
image, a number between 0 and 100 (amount of brightness
correction, expressed in percentage terms), and a third parameter
indicating whether the correction is intended to brighten or darken
the image.

¢) Compute Z from the following matlab script:
x=[140 108 94;89 99 125;121 134 221]
y=[-101;-202;,-101]
z = imfilter(x,y, corr’)

(13 marks)

Best Wishes, Dr. Hanaa A. Sayed
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Answer four questions only from the following questions:

1-a) Find graphically the feasible domain for the following
inequalities
2xy+x, <16 , x;+x, <11 , X1+2x, =26
,x1 +1.2x, <18x; 2 0 ,x, 2 0(6 Points)
- b) Use the algebraic method to solve the following L.P.P
MinZ = 20x, + 10x,
S.tx1 + ZXZ <40 ,3x1 == X2 > 30
,4x{ +3x, = 60x; =0 ,x, > 0(6.5 Points)

2-Given the following problem

Min Z,=10y, + 6y, + 8y3

Sto y,+y,+2y3=>2 ,5y;+3y,+2y3=1
y;,=>20,i=1,2,3

a) Find the symmetric dual problem of this problem (5.5 Points)

b) Use the graphical method to solve the dual problem (7 Points)

3-a) Derive the necessary and sufficient conditions for x* to
be a local minimum point for the problem
Min f(x) (6 Points)
-b) Find the extreme points of the following function and
define their kinds
f(x) =x* —4x3 —2x* +12x + 4 (6.5 Points)

See Next Page
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4) Given the functionf(x)= |5 + x% + 2x3x3 + 3x5

a) Evaluate the gradient vector and the Hessian matrix at of this
function at x =(2,-1,3)(6.5 Points)

b) Is the Hessian matrix at x =(2,-1,3) is positive definite matrix,

Negative definite matrix, or else (6 Points)

5) Use the simplex method to solve the following problem
Max Z = 4-x1 = 8X2 +.X'3
S.to 3x1+2x2 +4X3 <10 s X1 +4x2 +x3 < 8
x; =0 ,i=1,2,3(12.5 Points)

Best Wishes

Lgﬁeﬂ Al ﬁJS.J (_“g.ﬁ;.“ (A 41:_.5.;
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Final Exam Faculty of Science, Computer Science v 2
—Fed 3 Level - Artificial Intelligence MC352 oy
Assiut University _ . Faculty of Science
2" Term 2014/2015 2 Hour - S0Points Mathematics Dept.

Answer the following Questions:

|

Notes: GAs: Genetic Algorithms — GP: Genetic Programhling —SA: Sirﬁulated Annealing.

Question One: (10 Points)

Question Two: (10 Points) !

Complete ONLY 10 statements from the following items: (1 Point each)

1. Inatree generated by the GP algorithm, internal nodes are called

2. canbe used as criteria of terminating GAs.

3. Inthe _ environment, the agent should make a decision very fast.

4. In GAs,the _ consists of a number of genes based on the problem at hand.

5. The _ determines how to choose the next state in the path at any given state of a search algorithm.
6. The  search space contains all solutions.

7. Inthe _ environment, the agent cannot detect everything through its sensors.

8. The main difference between GAs and GP liesis

9. Inthe _ search, new states put on the top of the agenda.

10. In the selection strategy, an individual are selected according to its performance compared with

all 1nd1v1duals in the population. i
11. The purpose of the ___is to evaluate thfe quality of injdividuals in GP.

|

A. Compare, briefly, between each pairs of the following items: (5 Points)

1. Rational Agent | Perfect Agent.

2. Artefact Problems / Path Problems in search problems.

3. Small Population | Large Population in GAs.

4. Linear Strategy /| Geometric Strategy as the temperature decrement in SA. *
Hill-Climbing Algorithm | Gradient-Descent Algorithm.

Define 5 ONLY from the following terminologies for search problems: (5 Points)

Graph analogy — State — Operator — Search Space — Space complexity — Time complexity.

Question Three: (10 Points)

A.
B.
C.

Write a flowchart that describes the main idea of the SA algorithm. (3 Points)
Discuss three types of conditions that can be used to termmate the SA algorithm. (3 Points)

We want to maximize f(x) = x? +x+30 where x ‘ is an integer. Let SOL, = 1111 in binary

representation, perform the following tasks using the SA Tllgorithm: (4 Points)
|

Please flip the paper
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L. Apply the one point mutation for SOL, to generate a new individual SOL,.

V
2. Compute the fitness values f; and f; of SOL, and SOL,, respectively.

I

3. Compute the probability function P (A f,T), where T’ L 150.

Question Four: (10 Points)

A. Suppose that one construct all words written using only the letters A, S and D. He used a search strategy
to construct these words A, S, D, AA, AS, AD, SA, SS, SD, DA, DS. (3 Points)

1. Draw a graph that represents the above search strategy.
2. What are the next five possible names he would write down?
B. Perform ONLY ONE of the following tasks: (2 Points) N
1. Use the one-point crossover to generate all possible children from individuals 1010 and 0011.
2. Use one-point mutation operator to generate all possible children from individual 110101.

C. The following two trees are generated by GP. Perform the following Treet Treel
tasks: (5 Points)

1. Write the mathematical formulas of Tree, and Tree,.

2. Perform the crossover operation between Tree; and Tree, to find
two children Child, and Child,.

3. Apply the mutation operation on Child, and Clzildz‘.to find Child;
and Child,. '

‘Question Five: (10 Points)
A. Using MATLAB, perform the following tasks: (6 Points)

1. Write a function called Probfun that receives two fitness values, Fif; of the current solution and Fit,
of the new solution, and the temperature 7. Then, the function returns 1 if the new solution is
accepted or returns 0 otherwise.

2. Write a function called TournSel that receives the vector of fitness Valu'es, Fits, and the variable
TSize. Then, the function returns the index Ind of the selected parent using the Tournament selection
strategy of size T:Size, where the best solution is that one with the highest fitness value.

B. Using MATLAB, perform ONLY TWO from the following tasks: (4 Points)

3. Write a function called InitialPop that receives the number of individuals, nSol, and the number of
genes, nGenes. Then, the function returns a matrix Pop contains a population generated randomly for
GAs, where the gene values are integers € [2,10]. |

|

4. Write a function called Mutation thqf receives an individual, Par, of length nGenes. Then, the
function returns a new child, Ch, generated from Par using two-gene mutation operation, where this
mutation operation chooses two genes randomly and Lwaps their values.

5. Write a function called Crossover that receives two individuals, Par; and Par,, of length nGenes.
Then, the function returns two new children, Ch; and Ch,, generated from Pary and Par, using two-

point crossover operation.

End of Exam. ' Best Wishes, Dr. Emad H.A. Mabrouk
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Assiunt University Date 7 June 2015
Faculty of Science Time allowad 3 hours
Dept. of Mathematics

Second Semester Final Examination
Subject : Course No. 312 M Name of Course : Real Analysis 1
Students : Third Year Math.

Answer five guestions from the following:

Yirst Question (10 Degree)

{a) (2 points). State and prove Archimdean property of R.

(b) (4 points ) .Find .if they exists , the supremum and infimum of each of the following subset S of R.
Also decide which of these sets have maximum and minimum:

(S :‘l xeR: x >7 } (i) S = { EGQ :p* <2q’and p,q > O}
q
(iii) S r:-; X —3,\‘—520} (iv)Sz{l—l, m,neN}
! n m

(¢) (4 points).Let S be a nonempty subset of R that has a lower bound and an upper bound.
Leta<Oandlet aS={ as: seS }.Prove that infaS=asupsS.
Second Question (10)Degree) '

(a) (2 points). Let E be a nonempty subset of an ordered set.Suppose « is alower bound
of Eand A is an upper bound then prove that o < 3

(b) (<4 points) .State and prove monotone convergence theorem for sequences and using
this theorem to show that the sequence (x, ) defined by:

1 1 1

X, = + T A gy
n+l n+2 , 2n

converges.
R . . n=5001
(¢) (4 points).Using (e -N )definition to prove that lim —=————=1.
> 3/n ~1001
Third Question (10) Degree)
(a) (3 points) . Show that the sequence (x, ) defined by x, >0,x,,, =/c+x, , c>0.Provethatthe

sequence (X, ) converges monotonically to the positive solution of the equation %° —x —a=0.
(b)(4 points).Give an example of two divergent sequences (a,)7, and (b,) _ such that
(a,b,)  (a,+b,) _ are convergent.
(¢)(3 points). Find the lim a, and lima, for a sequence (& } ,where

n—23n*
21 +1

\ 1
(Ha, =4 +Cos?, (i) a,=10+-)" (iii) a,=
) n

P.T.O

Page].



(2)

Fourth Question (10) Degree)
3 mmts) Discuss the convergence of the following series:

Z- — (i) Z— sin® = (i) Z
P (n+1)

n=| (717*,‘))(3”*—]) n=l

i N/
{ o\
13
(S A

b) (3 points). Test the convergence of the following series:

111

Y — Z)Z( 1)

nlnn

(¢) (4 points).Let /: D — R.If f is uniformly continuous on D and if (a,)is a Cauchy

sequence in D . show that f(a,) is also a Cauchy sequence.

“ifth Question (10 Degree)

(a) (3 points). Lt f(x)= . x> 0.Show that f(x) is not uniformly continuous on (0,).

x , X is rational
(b) (4 points). £ f(x)= : . ‘
l—x,x is irrational
1

Prove that f is continuous only at X = '2‘
’ {‘;‘ } (3 points). Give an example for discontinuous functions f, g but f+9 is continuous
Six Question (10 Degree).
( 1) (4 points). Prove that if x > -1, then (1+x)" >1+nx for all n € N

(b) (4 points) .Suppose (a,)is a Cauchy sequence. Prove that (Cln) is a Cauchy sequence but the

converse is not true
(¢) (2 points).State the intermediate value theorem and using this theorem to prove
that there is a solution of the equation: 3 tanx =2 + sin x_has a solution in the interval

0.5,
4

The End

Prof.R.A.Rashwan
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The exam consists of five questions of different weights. The first three ques-
tions are compulsory, whereas the last two questions are optional. Answer
four questions only using the answer booklet(s) provided. If you answer
all five questions, the examiner will only consider the first four answers. An-
swers are expected to be succinct but complete. Answers that are too long and
irrelevant will be penalized.

Nomenclature

€mach the machine precision -

F(8,t,L,U) the floating-point number system with base §, precision ¢, and exponent
range [L, U]

fi(.)  the floating-point representation of
u the round-oft unity
OFL  overflow level

UFL underflow level

Question 1 [ 12 marks ] Consider F(10, 5, —98, 100) without gradual underflow.

(a) [ 2 marks ] Determine the UFL alild the OFL in this system.

(b) [2 marks ] How many normalized machine numbers are there in I‘F?

(c) [ 2 marks ] Provide the upper and lower bounds for the mantissa of a floating-point
number in F.

(d) [ 2 marks ] Is the real number 86973/250000 a machine number?

-

(e) [ 2 marks | Explain the difference between the rounding rules “round toward zero”
and “round to nearest” in F.

(f) [2 marks | Compute the absolute and relative errors in fl (\/5) if rounding to nearest
1s used.

-

Question 2 [ 13 marks ]

(a) [ 2 marks ] Is it. possible to have a floating-point system in which €mach < UFL? If
0, give an example.



=g

(b) [ 3 marks | Explain why a divergent infinite series, such as > oo 1 (1/n), can have a
finite sum in floating-point arithmetic? At what point will the partial sums cease
to change?

(c) Consider F(10,10,-9,9).
(i) [ 3 marks ] Calculate €maen, u, and the result of fi(1 + 10710)?

(ii) [ 2 marks ] How many additional machine numbers are gained if subnormals
are allowed?

(iii) [ 3 marks | What is the result of fl (i(v x w)/A(y x 2)) if Y= 10 = 107,
and y = 2z = 1070,

Question 3 [ 13 marks |

(a) [ 2 marks ] Consider a computer with F(10, 3, —5, 5). Find the results of

(b) [ 2 marks ] In floating-point arithmetic, which is generally more harmful, underflow
or overflow? Why?

(c) [4 marks ] The computation of the Pythagorean sum ¢ = v/aZ + b2 in a computer, for
any three real numbers a, b, and ¢ may suffer from some numerical difficulties even
if a,b, and ¢ are well within the range of the floating-point system used. Discuss
one of these difficulties, then show how can we avoid such a difficulty by providing
an efficient algorithm.

(d) [3 marks ] How would you avoid harmful overflow in computing the Euclidean norm
of z = [20,—-16 - 1071%° 40 - 1027 in F(10, 3, —308, 308)7

(e) [ 2 marks | True or false: Floating-point addition is associative but not commutative.

Question 4 (Optional) [ 12 marks ]

(a) [ 2 marks ] Is cancellation error an example of rounding error? Why?

(b) [ 4 marks ] Explain why the cancellation that occurs when two numbers of similar
magunitude are subtracted is often bad. Support your answer with a mathematical
proof.

(c) [ 4 marks | The two solutions of the quadratic equation az?® + bz -+ ¢ = 0, are given
by

—b -+ \/b —4ac
2a '

(1)

T2 =

Explain why the naive use of this formula is fraught with numerical pitfalls. Also,
provide an algorithm for accurately calculating the roots z .
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(d) [ 2 marks | Use the algorithm in Part (b) for calculating the roots x;, when q =
1,6 =200, and ¢ = —0.000015 using 10-digit floating-point arithmetic.

Question 5 (Optional) [12 marks ]

(a) [4 marks ] Derive an estimate upper bound for the propagated data error in a single-
variable function.

(b) [4 marks ] How would your estimate change for multi-variable fanctions.

(c) [ 4 marks ] Given the function f(@1, 29, 3) = cos (23 + 229 — ™). If 1 & 1.5, 29 ~
1.6, and z3 ~ 3.323, then calculate an estimate for the upper bound of the functional
erTor.

End of Examination
Best Wishes
Dr. Kareem Taha Elgindy
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Chemistry Department June, 2015
Faculty of Science Time: 3 hours
Assiut University 50 Marks

Final Exam of Photochemistry and Reactive Intermediates (313 C)
for the 3" level students

Answer the following two Sections:

Section (A): Photochemistry (25 Marks)
Answer the following questions:

1- Explain briefly ¢hree only of the following: (9 M)

(a). Sigmatropic Rearrangements

(b). Quantum yield and its efficiency factors

(c). Primary photochemical processes undergone by excited molecules
(d). Photochemical fragmentation of carbonyl compounds

2- Answer two only of the following questions: (8 M)

(a). Discuss the physical processes undergone by excited molecules?

(b). What is meant by photochromism? State the classification and synthesis of
photochromic molecules by 1,5-electrocyclization reactions?

(¢). Discuss the photoreduction mechanism of benzophenone in the presence of
hydrogen donor compound (toluene)?

3- Provide a complete stepwise mechanism for four only of the
following conversions: (8 M)
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Ph Ph hy J
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Section (B) Reactive Intermediates: (25 Marks)

Answer the following questions:

1) Suggest the suitable product and mechanism for the following
reactions. Write the name of the suggested mechanism indicate

each step using arrows. (4 X 4 = 16 Marks)
i
a. H Cl -~ OMe
2?7?77
b. Q———D T 2?7
OH OH
C —0 4 @ 64 277222
) heat
CH,Br O
| BuzSnH, AIBN
d - 2?2777
l heat
2) Write on the following ( use equations): (3 X3 =9 Marks)

a. The effect of substituent on the methylene group in 9-methylene
flurenone on change the type of reaction.

b. Singlet carbenes add to olefins stereospecifically while triplet carbene
with loss of stereochemistry.

c. The lifetime dependence of free redicals on extensive delocalization.

Dr. Mona A. A. and Dr. Hassan A. K. Good Luck
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Final Exam for Level 3

S ) Subject: Mathematical and Statistical
Packages, MC300

Time: 2 Hours

2014/2015
2ad Term 2014/2015
Date: Jun, 13, 2015

Mathematics Dept.

‘ Faculty of Science

Assiut University

Answer the Following Questions: (50 marks

Q1.
I. Choose the correct answer
a) median(1369)=......c..ccuunee
a)d b) 4.5 0)3.5 d)5s

b) solve('2X+5y+5",y) et iiiieinciiniiiiiniiianee

a)x=-_--(5—;c+—5) b)y=;-—

a) b=[34] b)b=[12] ¢ b=[0011]

a) textread  b) str2num c) set

ooooooooooooooo

b) imresize ¢) bw2gray

S=1/4+3/7+5/10,............,19/31

d) 2x+5

¢) What is the value of b where x=[1 2 3 4]; b=find(x>2) b=
d)[1100]

oooooo

d) The command used to put value in edit box is.............

¢) The command used to convert the color image to intensity image is
d) im2int

II. Write a MATLAB function sumN that computes the S.

(10 marks)

Q2.
Write the MATLAB commands used to compute:

2
. x°—-4
a) llmx_.,z pry

b) Convert the string to number
2

axdy

¢) For z=5y%+ ysin(x) compute

d) Solve these equations  y'' = c’y
e) To convert an indexed image X to RGB image Y we write

(10 marks)

Q3. |1. Find and correct the errors in the following MATLAB codes if

found

(10 marks)

function mufa,b] x=0; p=1;

x=9; fori=1;100;2 for k=1:10
while(x<20) =x+i; p=p*k

r= atb; end
x=x+1;
end

V/2
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I1. Write two different MATLAB codes to computes the product of

the following numbers.

-10,-8,-6,...,10

Q4. (10 marks)
In SPSS write the steps used to compute:
Name Income Age
Ahmad 1000 58
Emad 1050 28
Ali 1300 35
Maha 1450 43
Alaa 1300 55
Nor 1500 41
Hany 1000 33
a) Compute sum for age and income.
b) Find the minimum and maximum for income.
¢) Find the significance value, from correlation, between the income
and the age values.
d) Find the coefficients of the polynomial that best fits the data of age
and income.
Q5. (10 marks)

I. Write the output of the following M-file

a) b) 0
r=1; A=[139812]; k=1;
fori=1:3 I =0; =l

for j=1:3 for j=1:5 while(k<5)
a(L,j) = r+i; if mod(A(j),3)== s=s*k;
end I=1+1; k=k+1
el R() =A(j); end
disp(a) end disp(s)
end
disp(R)

II. Write MATLAB function takes vector X, and then counts the
values that are greater than 5 in X

Best Wishes, Dr. Hanaa A. Sayed & Dr. Alaa F. Mohamed

Y/2
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Computer Networks e - 4, 354l‘}4J‘
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Answer the following questions: (50 Marks)
I. Write the scientific term: (10Miarks)
Definition ‘Scientific term

1

. Millions of connected computing devices

2

Rate (bits/time unit) at which bits transferred between sender/receiver

(U'8)

Laver that responsible for moving packets known as datagrams from one host to another.

Mesh of interconnected routers

i

A process sends messages into, and receives messages from, the network through a
software interface

6.

Self-replicating infection by passively receiving object that gets itself executed

7

. A passive receiver that records a copy of every packet that flies

8

. Défines the format and the order of messages exchanged between two or more
communicating entities, as well as the actions taken on the transmission

9

. Determines source-destination route taken by packets

1

0. Link on end-end path that constrains end-end throughput

o

|99

IL True or false? (10 Marks)
. Sender reassemblessegments into messages and passes them to app layer.

. Each UDP segment handled dependently of other segments.

. TCP creates rdt service on top of IP’s unreliable service.

. 2-way handshake always works well in network.

. Process identifier includes both IP address and port numbers associated with process on host.

. Typically cache is installed by ISP.

. The first field of DNS message header is a 16-bit number that authorize the query.

-

. In BitTorrent. file divided into 256 Mb chunks.

. IP datagrams with same dest. port but different source IP addresses numbers will be directed to same

socket at destination.

10. In rdt2.1. sender must check if received ACK/NAK corrupted

1]




{.Choose the best answer: " (10 Marks)
. Message ---------- is the meaning of information in fields.
| a. syntax b. semantics c. types d. rules
B client contacts server at port 21, using TCP.
a. FTP . b. HTTP c. UDP d.SMTP
3. Inelectronic mail, messages bust be in ------------- ASCIIL
a. 8 bit b. 2 byte c. 4 byte d. 7 bit
4. Time to distributeF to N clients using -------=------ is D >max{F/uS,,F/dml_nl,NF/(uS + zui)}
a. POP3 b. client-server c. P2ZP d. HTTP
5. Each datagram carries one transport-layer ---------- .
a. segment b. packet c. socket d. type
0. ---mmmmmeee- requires countdown timer..
a. rdt 1.0 b.rdt 2.2 : c.rdt 2.3 d. rdt 3.0
7. If the seq number of SYN packet is 42, the ack number in SYN/ACK will be ------------ :
a. 41 b. 43 c. 40 d.80
8. mmmmmmmmeeeae measured time from segment transmission until ACK receipt.
a. EstimatedRTT b. SampleRTT c. average RTT d. RTT
Q. mmmemmemeee means too many sources sending too much data too fast for network to handle
: a.Fairness b. flow control c. congestion d. chunk
10. Wide-area wireless accesscan potentiallyachieve rates in excess of =------------ Mbps.
a. 54 b. 11 c.20 d. 10

Answers table
Q 1 2 3 4 5 6 7 8 9 10

Answer
IV. Answer only four questions of the following: (20 Marks)
1. Compare between non-persistent HTTP &persistent HTTP: (5 Marks)

2|



2

2. Compare between Fairness UDP &Fairness parallel TCP connections.

3.Compare between Go-back-N& Selective Repeat protocols. (5 Marks)

3]
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Uh)

4,Lompare between UDP checksum at sender &receiver:

S. Compare between Client-server & P2P architectures:

4]

(5 Marks)

(5 Marks)

——— With My Best Wishes ===

Dr. Dalla Nashat
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