Final Exam for Level 3 Mathematics Dept.
Subject: Artificial Intelligent MC352 F:;xculty of Science

Time: 2 Hours Assiut University

Date: 25-5-2017

Answer the following questions

Q1. Choose the correct answer. (10 marks)

\
2ndTerm 2016/2017
|
|

1. An agents acting upon the environment through.........
a)effector b)sensor c)agents

.b\)

\

Motors, files and body parts are considered as ............
a)effector b)sensor c)agents
|

3. Camera, mouse and data base are considered as............
a)effector b)sensor c)agents

‘ 4. The environment of taxi- driveris.............
| a)Dynamics b)statistic c)semi

5. The environment of cross puzzle is considered as ..........
a) Discrete b) Continues ¢) mixed

6. The environment of part parking is considered as........ g

a) Stochastic b) deterministic c¢) mixed
7. The accessibility of RHINO Robot ...............
a)partially b) fully c) statistic
8. Simulated annealing is considered as ...........
a)informed search b)blind search c)agents
9. The main goal of the............. in Tabu search is to avoid reversal of

moves and cycling

a)neighborhood  b) short terrﬁvmemory c) long term memory

U R T R ————— start with one solutibn and generate some
solutions .
a)A* search b)Tabu search c)genetic algorithm




Q2. maintain three different Algorithm of crossover process (10 marks) K




Q3. Describe the breadth first search and the depth first search and
the difference between two search . (10 marks)




Q4. Discuss the internal structure of RHINO Robot. (10 marks)
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Maintain the tabu search algorithm

(10 marks)

==best wishes==

Dr. Alaa F. Mohamed
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May 2017

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?

3-What are protocols?

4-Explain Access network: digital subscriber line (DSL)?

Question 2: Answer the following points (10 Marks)
1-What is the network core?

2-Explain Packet Switching: queueing delay, loss?

3- Define throughput?

4- Define and explain traffic intensity?

Question 3: Answer the following points (10 Marks)
1- Explain the Internet protocol stack?

2- Mention some network applications?

3- Explain the application client-server architecture?
4- Explain P2P architecture?

Question 4: Answer the following points (10 Marks)
1- HTTP is “stateless”. What does that mean?

2- Compare between persistent HTTP and non-persistent HTTP?

3- Give examples of HTTP response status codes?
4- Explain the term (web caches) and how it is useful?

Question 5: Answer the following points (10 Marks)
1- Give a DNS name resolution example?

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

diagram?
3-Define and explain the use of ACKs and NAKs?

4-Define and explain HOL? Support your answer with a diagram?

Dr. Tarik M. A. Ibrahim
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Answer the following questions:

[1la) Forthe system: X, =7 x, +3x,, X, =-3x,+x,, x,(0)=1,x,(0)=2
(i) Find the equilibrium point (ii) solve the system using the eigenvalues and eigenvectors
Technique, (iii) determine the type of stability. . (7 points)

b) Write the following 4" order differential equation as a system of first order linear differential
equation and convert it to matrix form: (3 points)

y @ 43y  —y'sint +8y =t ,y(0)=1,y'(0)=2,9"(0) =3,y" (0) =4

[2]a) Define and explain the lyapunove stability analysis (Lyapunov method). (3 points)

b) Inthe sense of Lyapunove, determine the stability of fixed points for the given systems: (7 points)
(i) Damped pendulum : mll = ~mg sin - ulé (the L.f. is the total energy of pendulum)
(i) The system: ¥+x=0 (L.f.=x’-y?)

[3]a) Suppose the system: X =f(x, ), x, #€R has an equilibrium point x=x, at p = y,
Write the conditions of: ( Saddle node, transcritical and pitchfork) bifurcation (4 points)

‘b) Determine and sketch the type of bifurcation for the following systems: (6 points)
(i) X=pux—-x’ (ii)¥=px-x",y=-y

[4]a) Define the chaos phenomenon and write the conditions for any system to be chaotic. (4 points)
b) For the Lorenz system: (6 points)

¥=0(y-x),y =rx—y-xz,{=xy-bz, where:o,r,b>0
Show that : (i) It is dissipative in nature
(i) Has a pitchfork bifurcation at the origin when r — 1

[5]a) Define Lyapunov exponent A and complete the following: (5 points)
(i) A=y (ii) A>0,the orbit is.....,

(iii ) A <0,the orbit is ....., (iv) A=0,the orbit is......

b) Choose only one of the following: (5 points)
(i) Define the Rimann-Liouville fractional integral, and complete:

1

-1
- D ix"=...., - D7ix’=...

(i) Define the Rimann-Liouville fractional derivative, and complete:

End questions - Good luck  Dr. Ahmed Abdel-Rahman
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Answer the following questions (50 marks)

Q1.

Complete the following:

...... (1)....... is a representation of a two-dimensional image as a
finite set of digital values, called picture elements or pixels- -
Machine vision system have different limitations such as

...... (72 TPRRPURN. i | CTPUUR | SIS

...... (5)......... command returns the red, green, and blue color
values of image pixels specified with the mouse.

......... (6).......... Images are the result of radiation that has been
reflected from the surfaces of objects.

A CCD sensor is made up of an array of light-sensitive cells called

(13 marks)

Q2.

X

For the 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 ) ¥ = (200 10 200)
0 30 150 150 10 10

b) Compute Z from the following matlab script:

x=[10010590;80 70 110,121 130 220]
y=[-101;-202;-101]
z = imfilter(x,y,’corr’)

(12 marks)

Q3.

a)

What are the Limitations of Region Growing segmentation

b) What is the Delta compression and compute the compressed data

of the data
220 321 335 211 250 200 233 214 232 212

(12 marks)
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Q4.

a) What are the main differences between:

i.  Global thresholding and optimal thresholdlng

ii. Sampling and quantization
iii. Lossless and lossy compression

b) Write a Matlab script code to
i. Read a simple RGB image "football.j jpg".

ii. Create a separate image for each color planes (red, green and

blue) of the image.

iii. Display each color plane image separately, and also display

the original image.

(13 marks)

2/2

Best Wishes, Dr. Hanaa A. Sayed
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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 optz'onal. Answer
four questions 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 ezpected
to be succinct but complete. Answers that are too long and irrelevant will be
penalized. -

Nomenclature

Z*  The set of positive integers.

Question 1 [ 10 marks | Answer True or False:

(a) [2 marks ] Scientific computing is the area of science concerned with using the most
powerful tools of mathematical modeling, numerical analysis, computer graphics,
symbolic mathematical computations, graphical user interface, and software to make

it easier for a user to set up, solve, and interpret complicated mathematical models

of the real world.

(b) [2 marks ] The development of an algorithm is the first step in scientific computing
to solve a real-life problem.

(c) [ 2 marks ] Mathematical model error is the error arising because of inaccuracy in
the mathematical description of a real process. ‘

(d) [2 marks ] In general, the accuracy of the solutions obtained by a numerical method
does not exceed the accuracy of the data itself.

(e) [ 2 marks ] The absolute error may be misleading a3 the magnitude of the true value
moves away from 100.

Question 2 [ 15 marks ] Multiple Choice Questions:

(a) [ 3 marks] The error arising in the calculation of (\/5)2 — 2 on calculators is a clear
example of which type of the following errors?

(i) Mathematical model error. (ii) Input data error.
(iii) Truncation error. (iv) Rounding error.

i el



. (b) [ 3 marks | The volume of the Moon might be computed using the formula V =
4/3 3, for the volume of a sphere of radius r, where r &~ 1,737 km. Which of the
followmg is/are the source(s) of error in such a computatlon'?

(i) Mathematical model error. (ii) Inpu.t data error.
(iii) Truncation error. (iv) Rounding error.

(¢) [3 marks ] Using matrix infinity norms, which of the following is considered the most

accurate approximation of the matrix < (1) (1) > in terms of forward error analysis?

() ( 1.001 —0.01 ) (i) ( 1.01 0.01

0.2 107! -02 1.1
(iii)( 1071 0.001) (iv)< 1.2 0.2 )
\ —0.001 1.04 /- i -0.3 1.0004 /-

(d) [3 marks ] Which of the following is an estimate of the propagated data error arising

3 3
— | == =0.3757
8) g 0.375

(i) —0.01641. (i) —0.00768. (iii) 0.008727. (iv) 0.007727.

. . . m .
from the crude approximation sin (§) ~ sin (

(e) [ 3 marks | Which of the following is an estimate relative backward error in the ap-
- proximation of Euler’s number e by the first four terms of Maclaurin series of the
exponential function e* evaluated at z = 17

(i) 1.9171%. (i) 1.2171%. (iii) 3.719‘1%. (iv) 2.9071%.

Question 3 [ 12 marks ] Fill in the Blanks:

(a) [ 3 marks | Consider the real-valued function In(z? + 5). If z ~ 1.4, then ... is an
estimate upper bound of the propagated data error.

(b) [ 3 marks ] A problem is said to be ... if the relative change in the solution can be
much larger than that in the input data even in the absence of ... errors.

(c) [3 marks ] In practice, the relation between the relative forward and backward errors
is rather written as . ...

(d) [3 marks ] For a differentiable, real-valued, single-variable function, the relative error
in the function value can be much larger or smaller than that in the input, depending
on...and....

Question 4 (Optional) [ 13 marks | Study the sensitivity of calculating the subtrac-
tion of two real numbers due to small perturbations in their values.

Question 5 (Optional) [ 13 marks ] Consider the definite integral
1 1
I, = —/ z"e*dz, neZ*u{0}.
0

€
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- One strategy for calculating I, starts by calculating I = 1 — e~!, then integration by
~parts yields e : : : -

L=1-jL., j=1,2...,n | i
An alternative strategy is to rewrite the previous recursive formula as follows:
LT e
L= 3(1 =-I), j>n

‘ F , ;To'in'itiate this recursive formula, we can choose a large positive integer number N > n,
| : ~ such that Iy ~ 0. Study the stability of each algorithm.

End of Examination

_ Best Wishes
Dr. Kareem Taha Elgindy
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Operation Research 326 R Time:3 H
Science Faculty = Computer Science Section June 2017
Math. Depart Total degree (50)

Answer four questions only from the following questions:

1) Find the gradient vector Vf and the Hessian matrix H of the

function  f(x) = x; + 2x3 + x,x3 — x% — x5 — x2 at the point

(1,3,4), and then find if the Hessian matrix is positive definite
matrix, negative definite matrix or non (12.5 points)

2-a) Derive the necessary and sufficient conditions for x* to be

a local minimum point for the problem

Min f(x) ' (6.5 points)

-b) Find the extreme points of the following function

f(x) = %x“ —x3+x2+6 (6 points)

3-) Find the Dual problem of the following
MinZ = 24y, + 6y, +y3 + 2y,
Subjectto y;+y,—y3=>6
4y1 +2y; +y3 +y, = 2
y;=20. ,i=1234 (6 points)

And then use the graphical method to solve the dual problem

(6.5 points)

See Next Page




4) Use the Simplex method to solve the following problem
Max Z = 4x,1+8x; + x3
Subject to 3x1+2x, +x3 <10
x1+4x, +x3 <8
X120 ,,20 ,x3=0 (12.5 points)
5-) Define The feasible domain (D) from the following inequalities
X;+%,<30 ,05x,23 ,x3—x220
0<x,<20,0<x,<12,x,=20,x,20 (6.5 points)
and then use the algebraic method to solve the following problem

Max z = 2x; + 3x> Subjectto (D) (6 points)

‘With my Best Wishes

N

TJaha Elgindy Kareem Elgindy

i
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10.
11.
12,
13.
14.

15.

16.

17.
A Absolute cell references B. Mixed cell references  C. Operator cell references

Faculty of Science
Mathematics Department

. A worksheetrangeisa............

A sl 51 Juaill i)

Sl W ,.\.M.\ |

Term Exam iglany g duialy I cla yall 2 3a 1 jall
Mathematical and Statistical Packages . DRl S al)j ggoj;j
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May 2017 2017 sia
Answer the following questions: (50 Marks)
Choose the correct answer and write it in the answer table: (20 Marks)
. Which of the following is an absolute cell reference?
A. 1Al B. Al C.SAS1 D. 1B
. Which of the following is an relative cell reference?
A. 1Al1 B. Al C.SAS1 D. 1B
. Which of the following formulas is not entered correctly?
A. =10+50 B. =B7*B1 C.=B7+14 D. B5+2
. Which of the following formulas will Excel Not be able to calculate?
A. =SUM(Sales)-A3 B. =SUM(A1:A5)*.5 C. =SUM(A1:A5)/(10-10) D. =SUM(A1:A5)-10

A. A command B. A range of values C. A group of cells D. A group of worksheets
. Incells A1, B1 and C1, the values 2,3 and 5 respectively, the output of the following formula
=NOT(AND(C1>A1;NOT(C1<B1))) =..ccoecnerernenen
A. TRUE B. FALSE C.0 D.1
. Incells A1, B1 and C1, the values 5,2 and 2 respectively, the output of the following formula
=NOT(OR(C1>A1;NOT(CI<B1))) =..ceevurnrannnans
A. TRUE B. FALSE Cc.0 D.1
. Incells A1 and A2, the values 2,3 respectively, the output of the following =$A1*5 in cells B1, B2=......
A. 10,10 15,15 C. 10,15 D. 15,10
. Incells A1 and B1, the values 2,3 respectively, the output of the following =$A1*5 in cells A2, B2=...
A. 10,10 B. 15,15 C. 10,15 D. 15,10
In cells A1 and B1, the values 2,3 respectively, the output of the following =$A1*5+2 in cells A2, B2=......
A. 10,10 B. 10,15 C. 12,17 D. 12,12
In cells Al and B1, the values 2,3 respectively, Which formula correct if the results tobe 4, 6 in A2,B2?
A. =SAS$1*2 B. =A$1%2 C. =$A1*2 D. B,C
The cell for a range of cells that starts in cell B1 and goes over to column G and down to row 10 is.......
A. BL.GI0 B. B1,G10 C. B1:G10 D.B,C
In cell A1, the values 5. The output of the =[F(NOT(OR(A1>=3;A1<6));"G";"B")
A. TRUE B.G C. False D.B
In cells A1,A2,A3 and A4, the values 2,1,3,5 respectively, the output of the =SUMIF(A1:A4;">=6").........
A.TRUE B.0 C. False D. 11
In cells A1,A2,A3 and A4, the values 2,1,3,5 respectively, the output of the
=SUMIF(A1:A4;"<5")+COUNTIF(AL:A4;"==6")........c00unen
A. TRUE B.6 C. 11 D.0
Whlch formulae is equwalent to =FAVERAGE(AL:A4)?......cccneeee
“(A1:Ad)/4 B. =SUM(A1,A4)/4 C. =A1+A2+A3+A4/4 D. =(A1+A2+A3+A4)/4
The formula =$A7+$AS8 uses

D. Relative cell references

18. In excel, which formula is used to give true value* if A1 and B1 greater than 100”?.......
=AND(C2>200;D2>100) B. =C2>100 C.=If(C1>100;D1>100) =0R(C2>200;D2>100)

19.

In cell Al, the values 3. The output of the =IF(NOT(AND(A1>3;A1<1));"G";"B")
1]



A.TRUE B.G C. False D.B
20. Which formulae is equivalent to =SAVERAGE(A1:A4;5)?............. ’
A +(AL:A45)/5  B. =SUM(AI1,A4,5)/5 C. =A1+A2+A3+A4+5/5 D. =(A1+A2+A3+A4+5)/5

II. Choose the correct answer and write it in the answer table ( SPSS): (20 Marks)

1. In SPSS, what is the ""Data Viewer"?
A. Atable summarizing the frequencies of data for one variable.
B. Ascreen in which variables can be defined and labeled.
C. Aspreadsheet into which data can be entered.
2. What does the operation ""Recode Into Different Variables" do to the data?
A. Replaces missing data with some random scores.
B. Reverses the position of the independent and dependent variable on a graph.
C. Redistributes a range of values into a new set of categories and creates a new variable.
3. How would you use the drop-down menus in SPSS to generate a frequency table?
A. Click on: Graphs; Frequencies; Pearson. C. Click on: Analyze; Descriptive Statistics; Frequencies.
B. Open the Variabie Viewer and recode the value labels.
4. How would you use the drop-down menus in SPSS to generate a Cluster?
A. Click on: Analyze; Classify; Two -step cluster C. Click on: Analyze; Classify; K-mean cluster
B. Click on: Analyze; Descriptive Statistics; Frequencies.
5. How would you use the drop-down menus in SPSS to Select the random sample?
A. Click on: Data; select cases C. Click on: Transform; recode into different variable
B. Click on: Analyze; Descriptive Statistics; Frequencies.
6. How would you use the drop-down menus in SPSS to sort names variable from A to Z ?
A. Click on: data; sorting B. Click on: data ; sort cases  C. Click on: data ; sort variables.
If you need to express about exponent, which symbol do you use?
A, A B. ** (o DS
8. What is the mean of “No correlation”?
A. R>0 B. R=0 C.R<0 D. Nothing
9. How would you use the drop-down menus in SPSS to sum all values in variable?
A. Click on: Transform; recode into different variable  C. Click on: Transform; Compute variables
B. Click on: Analyze; Descriptive Statistics; Frequencies.

N

10. ..ooeneenen. correlation
A. Kolmogorov Smirnov  B.Pearson  C. Shapiro-Wilk
11. How would you add the number ofsoccurrences of similar values across a group of variables?
A. Click on: Transform; recode into different variable C. Click on: Transform; Count
B. Click on: Analyze; Descriptive Statistics; Frequencies.
12. How would you find the linear relation between two variables?
A. Click on: Analyze; regression; Linear regression  C. Click on: Analyze; Correlate; Bivariate
B. Click on: Analyze; regression; NonLinear regression
13. To add new variable with adding some operator, We drop-down.............
A. Click on: Transform; recode into different variable C. Click on: Transform; Compute variables
B. Click on: Analyze; regression; NonlLinear regression

14. The extension given to SPSS data files is--------— ?

A. SPSS B. Docx C. sav D.xls
15. What are the two main windows in SPSS?

A. Data view , variable view B. Data editor, output viewer C. Data view, output viewer
16. Which of the following is used for entering and viewing data?

A. Data view B. Variable view C. Output viewer D. Data editor

2|



17.

18.

19.

20.

I11. In the following SPSS output tables, answer:

Which of the following is used for creating and defining various characieristics of variables?

A. Data view B. Variable view C. Output viewer D. Data editor
SPSS is an acronym of the following?
A. Statistical Predications for Social Sciences.

B. Statistical programming for the Social Sciences.
Which term is a descriptive Statistics?
A. Correlate B. Regression
If you need to group similar data, you select.........

A. Pearson correlation B. Regression C. Frequencies

C. Statistical Package for the Social Sciences.

C. Frequencies D. Clustering

D. K-Means Clustering

(10 Marks)

A) Write briefly the description of the following table in terms of frequency , percent and function.

Math
Curnulative
Frequenty Fercent Valid Percent Percent

RELT:] 10 3 0.0 0.0 500

T 1 167 1687 6R.T

12 1 167 167 832

13 1 167 167 100.0

Total [ 1000 100.0

B) In briefly, write the center of cluster 2 , describe first two row in second table, and the main
function of following table.

Final Cluster Centers oy st Oistance

Cluster ! 1 1 500

; B : 2 2 1 3332

Math 10,00 1200 10.00 3 < 1usa
Chzmmistny 11 50 Rk 500 4 2 1.4944
5 1 1.500

5] 3 Do
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C) Write briefly the description of this table (function an

d values ).

cherdal

Pearsan Correlatian

i 2 -talledd
n

rrath .

Poarson oredlatim

Sig (X t@beds

£}

¢ heraecal rriadih
Aa15
;'f ‘_g K
10 19
F R R 1
g 14

D) In briefly, write the coefficients,

main function of this table. (Hint: Chemistry variable)

the dependent, independent variables, the equation and the

Coefhciems”
gl 2ED 5%
Answer Table
Pﬁ T3 Ta 156 [7 (8 ]9 [10[11]12]13[14 |15 1617 181920
Answer B N B B
Q.U | 5 T3 T4 5 6|7 8|9 [10[11]12]13 |14 15|16 17181920
f{nswer -
I J_ L S S I B
=== With My Best Wishes ===
Dr. Alaa F. Mohiamed
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Faculty of Engineering Microprocessor 438 cilallas i \
Assiut University i
d . ) ‘
21d Semester — Final Exam Mathematical Dept. =\,
June 2017 Time: 2 Hours
Marks: 50
Important e The Exam consists of 5 questions on S pages
ceriaks  ° You can use the back of the paper as a draft but the important results have to be

in the specified area only.

Question no. 1 (4 points).

1. How many bits the Accumulator is wide:

a. lobit b. 32bit
c. 64bit d. 128bit
2. The address of a memory is a 20 bit address for the 8086 microprocessor:
a. Physical b. Logical
c. Both d. None of these

3. Which is responsible for all the outside world communication by the 8086 microprocessor:
a. BIU b. PIU
c. TIU d. LIU

4. The total size of 8086 memory is
a. 8MB b. 1MB
c. 32MB d. 256KB
5. the total memory can be activated each time is in the 8086 is
a. 64KB b. 2MB
c. 32KB d. 256KB




Question no. 2 (8 points).

[ 1- List the main two units of the 8086 microprocessor and their main functions

2- Describe the difference between Data Bus, Address Bus and Control Bus.

3. Is the memory in the 8086 microprocessor organized as byte, word or doubleword?

4. What is the function of the instruction pointer register?

5. Describe the difference between ADC and ADD instructions.




Question no. 3 (10 points).

[ d

1- Describe the operation of each of the following instructions:
(a) PUSH AX

(b) POP SI
(c) PUSH [BX]

2- What is wrong with the following instructions ?
a- ADDAL, BX

b- DIV AL, BL

3- Write down the required instruction(s) to set bits no. 0,2 and 9 in the AX register
(without affecting the contents of the other bits).

4- Write down the required instruction(s) to toggle all bits in the AX register.



Question no. 5 (10 points).

Designs an assembly code which read the number stored at the memory location pointed b
by DATA label. The program should read up to 10 numbers OR until the summation of
the numbers exceeded 200. Then the code should calculate the mean value of these
numbers and store the mean value in the BX register.
Hints: Assume any numbers each less than 10.

PLEASE ADD COMMENTS TO DESCRIBE YOUR CODE

GOOD LUCK
Dr. Mohamed Medhat
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Question no. 4 (10 points).

1- After the execution of the below code, calculate the values of the registers and flag bits listed N
in the table (all numbers are in decimal notation)

(" OrRG100h )

MOV AX, 5
MOV BX, 6
MOV CX, 7 AX
PUSH AX BX
PUSH BX
PUSH CX
MOV AX, 8
ADD AX,2
POP BX
ADD AX,BX
POP CX
INC CX
DEC BX
SHL BX,2
ret

\END j

CX

2- Replace the loop command by other command(s) that perform the same function as loop

(" vov ALO ) f \
MOV CX,3
Start: INC AL
Answer
Loop Start
\ .




Question no. 5 (10 points).

Designs an assembly code which read the number stored at the memory location pointed
by DATA label. The program should read up to 10 numbers OR until the summation of
the numbers exceeded 200. Then the code should calculate the mean value of these
numbers and store the mean value in the BX register.
Hints: Assume any numbers each less than 10.

PLEASE ADD COMMENTS TO DESCRIBE YOUR CODE

GOOD LUCK
Dr. Mohamed Medhat
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