N Final Exam for Level 3
e Subject: Mathematical and Statistical Packages,
MC300

2015/2016 Time: 2 Hours

Mathematics Dept.
Faculty of Science

Assiut University

Answer the Following Questions( 50 marks)

1. For the matrix X write the output of the following MATLAB

commands:

a) Floor(X)

b) Mod(X,2)

¢) A=X-ones(3,3)

d) C=X(1:2,3)*2

e) V=sum(X(:,1)

(10 marks)
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a) write M-file to calculate the area of éircle which have R=9

b) write the MATLAB functlon to compute the roots of
quadratic equation ax® +bx +c=0

(20 marh‘ﬂl—‘
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3. write the MATLAB commands used to: (10 marks)
o e*
a) compute fo s dx
. 1\"
b) compute lim,,_,, (1 = ;Z)
¢) Generate random matrix A(5,5) from 3 to 10
d) Compute the summation of each row in A
4. 1‘(10r1ur‘i.&

a) Write the SPSS steps used to compute the linear equation

coefficients between S and R

S 5 7 9 10 (12 |15 |17

19

R |12 |57 |7 8 11 |13 |16

20

b) Write the MATLAB commands used to compute the linear

equation coefficients between S and R

Page (3/4)



¢) Write the SPSS steps used to compute the mean and sander
deviation R

d) Write the MATLAB commands used to compute the mean and
sander deviation R

Good luck
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Final Exam for Level 4 Mathematics Dept.

Subject: Mathematical and Statistical Faculty of Science
Packages, MC300 Assiut University
2015/2016 Time: 2 H
2nat Term 2015/2016 e

Date: Jun, 2, 2016

Answer the Following Questions: (50 marks)

Q1. |I. Choose the correct answer (15 marks)

1. median([13 6 9])=revereruvrennes
a)4 b) 4.5 ©)3.5 d)s

2. sin(Sqri(x”2-1))=.cceeeeerereiererinccennene
a)sin(x- 1) b)sin¥aZ-1 ¢ sin(x?-1) a)Vx2-1

1 3 4
3. What is the value of b, where x = (5 3 7) 3 b=x(:,2:3)
1 3 6

L 5 3 7 (34> 3 7
b={5 3|b) b= b= (3 d) b=
X (1 §>) (136)C) 32 ) (3 6)

4. What is the value of ¢ where x=[-1 2 0 4]; c=find(x)

a) c=[12 4] b) c=[1 3] c)c=[1101] d) c=[-1 2 4]
3. The command used to convert the imége to binary image is ............
a) im2bw b) rgb2ind ¢) bw2gray d) im2int

4. The command will give the standard deviation for each column in a 6-
by-3 matrix Z iS....cocoevennse '
a) std(Z(:)) b) std(std(Z)) c) std(Z(6,3)) d)std(Z)

5. The image written by color map and an array is............ image
a) RGB b) Binary c) Intensity d) Indexed

6. To show the graphical representation of the distribution of numerical

data, wecan use .........oo....
a) syms b) hist c)dist d)median
7. abs(X) =..eveereninnn.
1
a) e* b) = ¢) x2 d x|
8. floor 2.6)=...cccovvvennn.n.
a3 b) 2.6 €)2.5 d)2




11. The Matlab command that used to repeat a set of commands an

unknown number of times is..............
a)for b)while c)if d)diff
12. To solve Differential Equation, we using............
a)polyfit b)plot c)solve d)dsolve
13. To find the root of the equation, we will use matlab command ..........
a) solve b) dsolve c)diff d) find
14. mod(23,7)=......euuv.....
a)3 b) 2 c)3.2 d) 15
15.If function [a,b,c] = md(x,y) , the number of output is ............
a)2 b)5 ¢)No output d)3

Q2.

Write the MATLAB commands used to compute:

2
. x“—16
1. lim
x—2 X—4

2. Evaluate the given string S .

3. Differentiation X sin(x?)

4. Fa)= f_aa sin(ax) sin (E) dx

5. Convert the number Z to be string.

(15 marks)




6. Plot the relation between x and y values by red circular points .

7. Convert RGB image X to intensity image Y, then show X, Y in the
same figure.

9. Calculate the linear curve fitting between the following data

X! 2 I3 5 6 9 12116 |20
Y | 0.18 | 0.48 | 0.44 | 0.64 | 0.70 | 0.75 | 0.27 | 0.67




Q3.1 Write MATLAB code to compute and print S (using for function)

3 4

+ —+ —
6 8 10

Q3.2 Correct the errors in the following MATLAB codes

x= 13
a=2;
b=3;

if x<20;
r= a.b;
a=a+l;
end

function fs]
s=0;

fac=1;

for i =1;100
s=s+i;
fac=fac*b;
end

a=[13;2 5]
b=[1;8]
c=[a b]

(10 marks)




Q4.

Q4.1 Write the output of the following M-file

(10 mar,

a)

% main file
A=[135];

[q ]=1nc(A)
disp(q)

% end of main file

% function file
function [r1] = fnc(p1)
n = length(p1);

r1 = sum(p1)/n;

b)

x=1;
y=2;
while y < 4;
Z(x) =2 *y;
x=x+1;
y=y+2;

c)

JJ=0;

for I=1:2:5
JJ=JJ+1;
End
disp(JJ)

Q4.2 Write MATLAB function takes vector X contain 20 element
between[0,100], and then counts and print the values that are greater

than 50 in X

Best Wishes, Dr. Yara S. Raslan



Assiut University Date 31 May, 2016
Faculty of Science Time allowad 3 hours

Dept. of Mathematics
e

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

¥

Students : Second Year Math.

Answer five question from the following:
First Question (10 Degree) )
{@)(2 points).Given two real numbers x and ¥s X<y .Show that there is an irrational u such that x<u<y.
(b)(4 points) .Find , if they exists , the supremum and infimum of each of the following subset.§ of R.

Also decide which of these sets have maximum and minimum:

B

l , . |
O :1 ge 0,p" <297, p.q > 0. f (i) S = { 3t ‘2x+ll£5 }
(\1‘/’1’)5':{ x:x:—3x-~5:0} (iv)S:{n+2 ,neR}
n

{(¢) (4 points).Suppose A and B are nonempty subsets of R . We define
A=B={ziz=x-y: for some xe 4 and yeB} . =
Prove that : (i) sup (A-B) = sup A -inf B (ii) inf (A-B) = inf (A) — inf (B).
Second Question (10)Degree)
(&} (Z points) .State and prove Archimdean property of R.
(0) (4 points) .Show that the supremum (infimum) of any nonempty set S is either
a member of S or a limit point of S.

(¢) (4 points).Using (< ~\') prove that lim ¥/n =1.

n—o0

-

Lhird Question (10) Degree)
(a) (3 points) . Show that the sequence ( 1, ) defined ¢ =1 and a,. =+/l+a, for n>1

converges and find the limit.

{(L)(+ points).Show that every Cauchy sequence is bounded.

(€)(3 points). Find the lim a, and lim a, for a sequence ( &, ) ,where

. nx 1 n-3n’
Ia, =sin— 1) a, =(1+—)cos nr (iii a,=—s;
(l)au 2 (”) n ( n ) ( ) n 2]’Z~ +1
Fourth Question (10) Degree) -
(a)(3 points).Discuss the convergence of the following series:
(i) oL (ii) 2— i (iii)Z(—l)”“ ni" , p>0.

n=l }7(” + l)(” §a 2) n=l (’%“f‘ 1)”2 n=1
(b) (3 points).Show that the function f defined by:
. L, x is rational
Jx)= o
0 ., x is irrational
is not Riemann integrable on [0,1].
(C ) (4 points).State the intermediate value theorem and use this theorem to show
that there is a solution of the equation: x° +3x+sinx=cosx+10 in 0,2).

P.T.O
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Fifth Question (10) Degree)
(a)(4 points). Define  /R—R by f(x)=x".

Show that f is continuous but not uniformly continuous on R.. e
b | b
(b) (3 points).Show that if /e R[a,b] then !f! € Rla,b] on[a,b] and jf dx|< J.lfi dx,
And give an example to show that f ¢ R[a,b] but lf‘ € R[a,b].
(¢) (3 points). Give an example for discontinuous functions f, g but f+9 is continuous.
Six Question (10) Degree)
(a) (4 points). Suppose fis defined in the neighborhood of a point x and /" (x) exists.
Show that : lim Ity Ex 2 ) = (%)
—0 .7-*
(b) (4 points) Let f be defined on [a,b] ,if f has a local maximum at a point x €[a,b]
and if / (x) exist then /' (x)=0.
, 2N .
(c) (2 points) .Suppose (¢, )is a Cauchy sequence. Prove that (Cln) is a Cauchy
sequence.but the converse is not true. X
. B
Prof.R.A.Rashwan The End
e 4
=
P
2

Pagez



Assiut University
Faculty of Science
Department of Mathematics

Final Exam in Artificial Intelligence (third-level)
2016
Time: 2 hours Total Mark:50

Answer each of the following questions:
Question 1: [20 Marks]

a) Write the main steps of the Single Layer Perceptron learning algorithm.

b) Consider the following classification problem
X1 X2 Y
0.5 1.5 1
-0.5 05 -1

0.5 0.5 1
where Y is the target value and w; =1, w,=2, and ©=-2.

lllustrate the operations of Single Layer Perceptron learning rule on this classification
probiem.
Question 2: [20 Marks]

a) Define the four evaluation criteria for searching strategy (e.g., space and time
complexity, optimality, and completeness)?

b) What are the main differences between Breadth-first, depth-first, and Iterative
Deepening searching algorithms in terms of time, space, optimality, and
completeness?

Question 3: [10 Marks]

a) Demonstrate the mathematical formula of the non-linear regression model based on
Radial Basis Functions.

b) Illustrate how to deal with the overfitting problem within the RBF regvression model.

Good Luck Dr. Mohammed M. Abdelsamea
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Assiut University Computer Networks

Faculty of Science Third Level (MC354)
Mathematics Department Time: 2 hours
Term Exam May 2016

Answer the following questions: (50 Marks)

Question 1: Answer the following points (10 Marks)
1- Explain the internet "nuts and bolts"?
2- Explain the sources of packet delay?

Question 2: Answer the following points (10 Marks)
1- Define and explain traffic intensity?
2- Explain the Internet protocol stack?

Question 3: Answer the following points (10 Marks)
1- Explain the application client-server architecture?
2- Compare between persistent HT TP and non-persistent HTTP?

Question 4: Answer the following points (10 Marks)

1- Explain the term (web caches) and how it is useful?

2- Compare between multiplexing and demultiplexing? Support your answer with a
diagram?

Question 5: Answer the following points (10 Marks)
1-Define and explain the use of ACKs and NAKs?
2- Define and explain HOL? Support your answer with a diagram?

Dr. Tarik M. A. Ibrahim
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ASSIUT UNIVERSITY

Faculty of Science
Mathematics Department

Second Semester Examination— June 2016- Third Year Students

Introduction to Scientific Computations

MC356

Time Limit: TWO Hours
Total Marks: 50 MARKS

Permitted Materials: Calculators
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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 gquestions only using the answer booklet(s) provided. If you answer
all five questions, only the answer of the first optional question that
appear in your answer booklet(s) will be considered by the examiner
in addition to the answers of the compulsory questions. Answers are expected
to be succinct but complete. Answers that are too long and irrelevant will be
penalized.

Nomenclature

Z*  The set of positive integers.

Question 1 [ 12 marks ]

(a) [ 4 marks | What is meant by the significant digits in a number? Determine the
number of decimal and significant digits in the numbers 1.7320 and 0.0491.

(b) [ 4 marks | State and define the sources of errors in scientific computing.

(c) [ 4 marks | The space inside a cardboard box might be computed using the formula
V = hxw x [, where h, w, and [ are the height, width, and length of the cardboard
box, respectively. What are the sources of error(s) in such a computation?

Question 2 [ 13 marks |

(a) [3 marks ] What is meant by error propagation, computational error, and propagated
data error?

(b) [ 3 marks | Derive the propagated data error bound for a single-variable function.
(¢) [ 7 marks | The function 1/(1 — ) is given by the infinite series,
l-z)=1+z+z*+23+2t+2°+...,

for =1 <z<l1.

(i) [ 2 marks | If 2 = 0.5, then estimate an upper bound for the propagated data
error.

(ii) [ 2 marks ] If we approximate the function 1/(1 —z) by using only the first two
terms in the series at z = 0.5, then how good is the approximation in terms of
forward and backward error analyses?

no



Question 3 [ 13 marks |
(a) [4 marks | How do we measure the sensitivity of a computational problem? Explain.

(b) [2 marks ] Answer true or false: A good algorithm will produce an accurate solution
regardless of the condition of the problem being solved.

(¢) [ 7 marks | Consider the problem of evaluating the function f(z) = In(z).
(1) [4 marks ] Study the sensitivity of the problem at z = 100.

(i) [ 3 marks | For what values of the argument z is this problem highly sensitive?

Question 4 (Optional) [ 12 marks |
(a) [ 4 marks ] What is meant by the stability of an algorithm?

(b) [ 8 marks | Consider the definite integral:
2
I, = / (Inz)*dz, neZ*u{0},
1 ‘

where lim, o/, = 0. One strategy for calculating I, starts by caleulating Iy = 1.
then integration by parts yields,

=202y —jL_y, j=12,...,n

An alternative strategy is to rewrite the previous recursive formula as follows:
1 ¢ I\J
[j~'l = .-7- (Z(hl 2) - ]/) .

To initiate this recursive formula, we can choose a large positive infeger number
N > n, such that Iy =~ 0. Study the stability of each algorithim.

Question 5 (Optional) |12 marks | Consider the polynomial root-finding problem:

i3

Pl @) = Zak:ck =0, nez.
k=0

(a) [ 6 marks ] Show how to measure the sensitivity of finding a root T, =12,...,n
due to small perturbations in the input datum a;,4 =0, 1, ... L7

3

(b) [6 marks | If P,(z) = (z — 2)?, study the sensitivity of the root-finding problem.

———— End of Examination
Best Wishes
Dr. Kareem Taha Elgindy
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Final Exam for Level 3 Mathematics Dept.

Subject: Image Processing Faculty of Science
; Course No. MC366 . : :
2na Term 2015/2016 Time: 2 Hours Assiut University

Date: Jun, 18, 2016

Answer the following questions (50 marks)

Q1. | Complete 13 ONLY of the following: (13 marks)
1. Image processing applications cover a wide range of human
activities, such as ...(1)...... s B (2 ueaiicicd of ol i s (Bt e
2. Prewitt edge detector operator are ......... é)......... )
...... (3o w5 505 .
3. The image file header stores information about the image, such as
...... () PRSI () REUSORE 1, s ETORCER ) SRETET
4. Limitations of Region Growing segmentation are ......... 9)........
s eeenen (10)...cnnee....
5. i, (GR) Hn uses block processing to threshold blocks of
pixels, one at a time '
6. Euler number can be expressed as the difference between the
number of ...... €V s and the number of ...(13)............
7. A CCD sensor is made up of an array of light-sensitive cells
called......... (14)..........
8. Digitization involves two processes ...... QIS ) e
and...... (16)...........
Q2. (12 marks)

a) The output of the following code

I
se = strel(’square’,3);
I ero =imerode(l,se);
I bou = imsubtract(L1_ero);

b) Show that the LoG edge detector can be implemented using

fspecial and imfilter (instead of edge) and provide a reason why
this implementation may be preferred.

1/2




Q3.

a) Write the MATLAB script used to read an image I then do the
following:

(a) (b)
1. Remove the noise of image (a) to be (b)
2. Segment the image (b) as shown in (c)

b) Compute The horizontal and vertical projections and Centroid
features of a binary object

(13 marks)

Q4.

a) Compute the indexed image from the following RGB image

R G B
1[1]0]1 0[0|1]0 1]1]1]1
00|01 1{1]1]1 0]0]0]1
2121011 2121010 0(0(0]1
1/1]0]1 1]1]0]0 0/0]0]1

b) Compute Z from the following matlab script:
x=[140 100 95,90 99 122;121 144 221]
y=[101;-202;-101]

Z = imfilter(x,y,’corr’)

(12 marks)

Best Wishes, Dr. Hanaa A. Sayed
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Answer five questions only:-
1- a) Derive the following Newton's Raphson formula:

X =X, —M . i=0,1,2,...
)
and discuss the convergence. (6 Marks)
b) Evaluate. 37 by using Newton-Raphson method. (4 Marks)

1.6
2- a) Use Simpson's rule to approximate the integrals: J-x— de , (n=8).

i 6 L
(5 Marks)
b) Determine the value of # and /4 required to approximate:
1
1
Jx_+—1 dx to within 1077 by using Trapezoidal rule. (5 Marks)
0

3) Solve the following system:
x, +02x +01x, =13
01x,+x,+03x; =14
03x,+02x,+x, =15
by the method of iteration. Show that the process of iteration converges for the
solution of the above system. What is the maximum error after applying 15
iterations? | (10 Marks)

4) Consider the problem of finding the Fixed — Point of :
X
g(x) = cosh (—)- -1 on [-1,1]
e

(i) Take x¢ = 1 and apply the fixed point method to find x; and x»

(i)  Show that the sequence generated by x,, = g(x,_4), 1 = 1 converges to the
unique Fixed Point of g on [-1,1].

(ii1)) What is the maximum error after applying 16 iterations ?

(10 marks)

P.T.O




5-a) Show that the polynomial interpolating the following data has degree three

X —2 -1 o .} . 3
f(x) 1 4 11 16 13 —4
Find f{-1.5) (5Marks)
b) for a function f the forward divided differences are given by
Xy = 0.0 flxel =
flxg il = s
x, = 0.4 = -0
"1;1 0.4 f[‘- 1] f-[xl} ’xl ,ftfg] - ?
flxy 2] = 10
1, = 0.7 flx]=6
Determine the missing entries in the table. (5 Marks)
6-a)Derive the following numerical integration formula :
Xn n-1
[ £(x) dx ot [’fo +2 ) 1, +f,,] ~ L h3E" (E) L E e(x.,x,)
2 = 12
Discuss the convergence of the above method taking
f(x)=eX , x, =0 and x, =x (6marks )

b) To what degree of accuracy we calculate 317 by means of Lagrange's interpolation polynomial

—3/ .
for the function ' =V X ifwe choose xg =8 ,x; =27 and x, = 64 (4 marks)

Good Luck

Dr. A. El-Safty




University: Assiut Summer Final Fxam13/16 | Time: 120 Min
Faculty: Science Artificial Intelligence 31/8,/2016
Dept. Math. 4,352 Level 3

Partl: Answer the following questions: (4 points for each)

1.
2.

Sk

Define in your own words: (a) intelligence, (b) artificial intelligence, (c) agent.

There are well-known classes of problems that are intractably difficult for computers, and other
classes that are provably undecidable. Does this mean that Al is impossible?

"Surely computers cannot be intelligent-they can do only what their programmers tell them." Is
the latter statement true, and does it imply the former?

"Surely animals cannot be intelligent-they can do only what their genes tell them." Is the latter
statement true, and does it imply the former?

"Surely animals, humans, and computers cannot be intelligent-they can do only what their
constituent atoms are told to do by the laws of physics." Is the latter statement true, and does it
imply the former?

Part2: Answer the following questions: (30 points)
1- (15 points)

Consider the 3-puzzle problem, which is a simpler version of the = Start Goal
8-puzzle where the board is 2 x 2 and there are three tiles,

numbered 1, 2, and 3, and one blank. There are four operators, 2 3 1 2
which move the blank up, down, left, and right. The start and goal 1 3
states are given below. Show how the path to the goal can be found

using:

a) Breadth first search
b) Depth first search
c) A* search with the heuristic being the sum of number of moves and the number of misplaced

tiles.

2-(15 points)

a) Apply uniform cost search algorithm to this ®( 4

Consider the following graph, in which the nodes

are labeled with estimated cost to the goal node
and edges are labeled with its actual cost. 8 3/v

expansion sequence.

graph. Start node is S and goal node is G. Show 1~ 5
O=—— —%

b) Apply A* algorithm to search from node S to S 12

node G. Show the search sequence and result path.

c) Compare between A* and uniform cost search algorithm.

Go iT?

GooD LUCK !
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Numerical Analysis1 (323r) Time:3 H
Science Faculty Summer Term 2016
Math. Depart Total degree (50)

Answer 4 questions only from the following questions:

1-a) Derive the Lagrange interpolation formula for the given
(n+ 1) Points (x;,y;),i =0,1,..n,and then put the derived
formula in the general form (8 marks)
b) Use Lagrange interpolation formula to determine the second

order polynomial from the following data

X 1 3 4

F(x) | 030 | 1.32 | 5.40

and then find f(2.5) and f'(2.5) (7 marks)

2-a) From the Newton-Cotes formula fxi" f(x)dx ~ h fon P,(s)ds,

derive the Simpson % rule ,where P, (s)is the well known
forward interpolation formula (7 marks )

-b) Use the Simpson -31- rule to calculate the following integral

f01.2 x3 + x dx approximated to 3 decimal points ,h = 0.2

(8 marks)

Please See the Next Page




