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4- Find the curvature and torsion of the curve
r ={4e ,e® du +5} |
and prove that the curve is a Helix. Find its angle and the
constant direction. If ¢ , w and @ are the angles which the

curve makes with the coordinate axes, then prove that
cosg+cosy =1, 00529=2005¢cosy/ (10 marks)

5- Prove that the locus of the centers of osculating sphere at any
point on the Helix its angle (&), also is a Helix its angle is

(7—; — 9), and find the necessary and sufficient condition for

the curve to be lie on a sphere. (10 marks)
6- |a) Find the intrinsic equations for the curve
r ={2ae" cosu,2ae" sinu,ae™ } (5 marks)

b)  Prove that any regular space curve is completely determined
up to its position by its curvature function x = x(s) >0 and
its torsion function 7 =7(s) (s arc length parameter)

(5 marks)
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/ Final Exam for Level 4 Faculty of Science Mathematics Dept.
Subject: Computer Graphics MC461 Faculty of Science
Time: 2 Hours Assiut University

1st Term 2014/2015

Answer the following questions (50 marks)

Q. 1 | Explain clearly what each function call does in the following main program. 10 marks
int main(int arge, char **argv)

{

glutlnit(&arge, argv); .
glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGBA);
glutCreateWindow("'Example");
glutReshapeFunc(reshape);

glutDisplayFunc(display);

init();

glutMainLoop();

3

Q. 2 | In this question you have to draw the 10 marks
2D object shown on the right. The
vertices 0 to 5 of the object and the (150.200)
corresponding coordinates are shown
in the image on the right.

A. Complete the code fragment below
so that it defines a global array
containing the six 2D vertices of the

above shape:

£300.200)

) (300,100)

"(150.50)

(50.50}

const int numVertices=6; .
const float vinumVertices|[2] = ......................

B. Complete the display function below so that it draws the shape defined by these
six vertices using the GL_QUADS mode and the glVertex2fv command. The vertex
numbers in the resulting image (shown above) have been inserted afterwards for
clarity and you don’t have to draw them.

void display(void)

|

"// clear all pixels in frame buffer
glClear(GL_COLOR_BUFFER_BIT);
glColor3f(1.0, 0.1, 0.2); // reddish colour
glBegin(GL_QUADS);

secscsccs sees

sesscscccsnvae

glEnd();
glFlush();

}

Q. 3 | What are the differences between: . 10 marks
a) the function glOrtho() and the function gluPerspective()
b) Double-buffering and depth buffer

Please see next page

g 1
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Fill in the bianks in each of the foliowing statements

a) For the following camera set:
gluLookAt (0.0, 0.0, 0.0, 0.0, 0.0, -1.0, 0.0, 1.0, 0.0);
up direction is: ............. camera poSition iSt...... vooveennnnes point of
ETESE 1SS . « vivseroin o' wbiomina's & 3 s onmmmamEs .

b) The command glMatrixMode(GL_MODELVIEW) selects @ .uoeeeneeeneeeeeen
which handles both modelling operations and ........coceeeeneanee.

&) THE s s swememas s samwians is a region of memory sufficiently large to hold all pixels
of the display.

d) In this course we use three libraries for writing OpenGL programs: GL, GLU

10 marks

| page so that it draws the scene shown in the

Complete the display method on the next

image below. The axes and their labels have
been added for clarity and you don’t have to
draw them.

The scene consists of a cube centred at the origin with a side length of 2 units.
Inserted into the front face and right hand side face of the cube is a torus with an
inner radius of 0.2 units and an outer radius of 0.8 units such that exactly half of each
torus lies outside the cube.

You may use the following functions:

void myCube();

draws a cube centred at the origin with a side length of 2.

void myTorus();

draws a torus centred at the origin with an inner radius of 0.2 an outer radius of 0.8
and its axis aligned with the z-axis. ’

void display(void)

f

1

giMatrixMode{ GL_MODELVIEW ); // Set the view matrix ...
glLoadIdentity(); // ... to identity.

gluLookAt(0,0,8, 0,0,0, 0,1,0); / camera is on the z-axis
glClear( GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);
// set material properties

glMaterialfv(GL_FRONT, GL_SPECULAR, mat_specular);
glMaterialfv(GL_FRONT, GL_AMBIENT_AND_DIFFUSE,
mat_ambient_and_diffuse);

gIMaterialfv(GL_FRONT, GL_SHININESS, mat_shininess);
// Draw the cube and the tori .

glutSwapBuffers():
l

10 marks

Best Wishes, Dr. Hanaa A. Sayed
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o N\ Dept. of Electrical Engineering Faculty of Science
Faculty of Engineering Course: Computer Architecture
Assiut University 4™ Level |
a2 ¢ Final Exam Time: 2 Hours j
e January 2015 Marks: 50

] : 4 qu tmns/answers” '

- (13 Points)

Complete “the followmg statements from the given table: Wnte onlv the corresponding
number(s) (0.5 point each space)

['1 [ Instruction count 9 | Performance |17{ Underflow 25 | Memory | 33 | global variables

2| CPI 10{ 0to 64K-1  [18] Zero 26 | Registers | 34 | local variables

3 | Clockrate 11/ 0to 256K-1 |19] One 27 |J 35 | Temporary registers

4 | add $razero,$pc+4 12| Oto 64M-1 20| -ve Exponent | 28 | Jal 36 | Saved registers

5 | Simplicity 13| 0to 256M-1 |21| +ve Exponent | 29 | Least 37 | Single cycle

6 | Regularity 14| R-format 22| Fraction 30 | Most 38 | Multi cycle

7 1 0x00000000 15| I-format 23| Executiontime | 31 | Stall 39 | Pipelined

8 | 0x80000000 16] Overflow 24| Throughput 32 | Hazard 40 | Unknown

a) Adding more processors to a computer system may affect

b) In MIPS, can be overwritten by the callee.

c) Optimized compilers, usually, use for most frequently used variables.

d) Usinga  datapath, every instruction class operates in different clock cycles. While using
a__ datapath, instructions operate in same clock cycles, but they are overlapped in execution.

e) Pipeline _ is a situation that prevents starting the next pipelined instruction in the next cycle.

f) Procedure frame is the segment of the stack containing a procedure’s

g) The MIPS instruction can be used to copy the content of $pc+4 to $ra.

h) _is the range of addresses in words for j and jal instructions in MIPS while
is the range of addresses in bytes for conditional branches in MIPS.

i) In the floating point format, overflow occurs whena _ becomes too large to fit in its field.

j) Arithmetic MIPS instructions, which have a constant operand, are instructions

k) occurs when subtracting +ve from —ve integer operands if result sign is

) In the floating point format, size of field affects the represented number’s precision.

m) In MIPS assembly code, the caller passes the 6™ argument to the callee in

n) defines total work done per unit time.

o) If $t1=-2 and $t2=10, after MIPS instruction stlu $t0. $t1. $t2: $t0 =

p) of an ISA makes HW implementation simple, which enables higher at lower cost.

q) In MIPS data transfer instructions, LSB is transferred to address of a word.

r) Algorithm affects , compiler affects and ISA affects
in the CPU performance equation.

s) In 32-bit IEEE Std. 754 floating point format, represent(s) zero.

t) A MIPS instructions, which have a constant operand, are instructions.

1/4
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a. Consider the shown MIPS code fragment. Assume the code segment starts at memory address
20000 as shown in the left column of the table. (All the given numbers are decimal numbers).

Complete the table with the corresponding machine code values. (4 points)
add $t0, $tl, $s6 0000 32
Loop: bne $t2, $s4, Exit 20004 > 20
s11 $s3, $t0, 2 20008 0
Tw  $t0, 10($tl1) 20012 | 35 8
j Loop 20016 2
Exit: addi $s2, $s3, 100 20020 § 8

b. The memory location, which its address is stored in $t1, contains 0x12345678 and the memory
location, which its address is stored in $t2, contains OXFFFFFFFF. What is the content of the

memory location referenced by $t2 after each of the following codes? (2 points)
b  $t0,0($t1) b $t0,0($t1)
sw  $t0,0($t2) sb  $t0,0(%t2)
Results: Results:

c. Using the optimized Multiplier circuit shown in
the figure, find the product 0011x0010. Illustrate
the values of Product and Multiplicand registers
for each step. You need to provide the
DESCRIPTION of the step being performed (shift

left, shift right, add, no add). Frofluct s | @

(4 points)

2/4
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Question ,,
a) Write a MIPS procedure for :
float inc(float n){ return n+1;} //float n is assigned to $10. (4 points)

b) Consider four three datapath implementations I1: Single cycle with fixed length, 12:
Multi cycle and I3: pipelined. Assume that the operation times for the major used
functional units are Memory access 200ps, ALU operation 100ps, and Register file
access 50ps, ignoring all other units’ delay. Given a program have 10° instructions with
the following mix 15% store, 30%load, 50% arithmetic and 5% branch. Answer the

following questions:
1. What is the CPI for 12? (3 points)

2. Compare between the performance of I1 and I3. (3 points)

11 Execution Time =

I3 Execution Time =

[3Performance __

Q

The performance ratio: =
I1 Performance

¢) Given the following bit pattern: 0x01E04010: (2 points each)
1.What does it represent, assuming it is a single precision floating-point number?

2.Write MIPS instruction(s) to copy it to $t0

3/4



Feo

uall Ly — 2015 by sl j Juadll g L8

The

shown figure S— oy
. nstruction {25-0] e\ A ddress [31-0)
illustrates a complete | hilt |
s . 26\°" %/ 28 )
simple single » PG +4 [31-28]
datapath, which
. 4 —ipe]
combines the
. RegDst
resources required by
different MIPS .
. . Instruction [31-26]
instruction classes. Contro! TG
. MemWiite
Answer the following [alusre
uestions: s
i —1
q Instruction (25-21} Read
| PC 4] 2;;%53 reZ?steH .
’ Instruction [20-167 Reag  dete ,}
Instruction register 2 e
" - ;
il | wie  Read L1l @ “”,;\;;ﬁ;» Address e (1
Instruction | || Insyuction ns=11)| % [| register cate 2 . e L
memory | write LR I 5
[ data Registers . Dat
dwa?;emesqgry [
Instruction [15-0] 1 @iJ —i—‘
Instruction [5-0) ’A
1. add $1,%2,$3 (3 points)

Write the values (or NONE)

i i i = i = ite register=
supplied to the register file Read register 1 Read register 2 Write register

What are the resources that
perform auseful function?

2. Iw $1,2(83) (3 points)

Write the values (or NONE)

: = . = : ister=
supplied to the register file Read register 1 Read register 2 Write register

‘What are the resources that
perform auseful function?

3. beq $1,%2,1.3 (3 points)

Write the values (or NONE)

. . i = ister 2= Writ ister=
supplied to the register file Read register 1 Read register rite register

What are the resources that
perform auseful function?

4. One class of instructions missing, in the given implementation, is that of the jump instruction. Extend the
datapath and control of the given implementation to include the jump instruction. Describe how to set any new
control lines. (4 points)

Best wishies, Dr. Mostafa Abdelrahman + Committee

4/4




Assiut University | Date 6 Jan. , 2015
Faculty of Science Time allowad 2 hours

Dept. of Mathematics

First Semester Final Examination
Subject : Course No 411 M Name of Course : Functional Analysis
Students : Fourth Year Math.

Answer five questions from the following:
b s s ittt B A s A (10 degrees)

(i)min{ @y sl } (ii) d,.d, (5 Degrees)

1
n

(b ) Let 0<p<1 and [ x HPZ(Z,JC,»IPJ p, X € R" Show that “x”p is not a

i=]

norm on R" if n>2 . (5 Degrees)
Lt 2 e s maming o B = TN B TR (10 Degrees)
(a) Let X and Y be Banach spaces . Show that X" X} also a Banach space (5 Degrees)
(b) Let C[0,1] be the space of all continuous functions on [0,1].The metric d '

on C([0,1]) is defined by :

i 1

d(f,g)=(ﬂf(x)—g(x) F] . fageClol.

0

Show that by an example (C[0,1],d ) is not complete metric space. (5 Degrees)
e 3 e s et e g 1 L (10 Degrees)
(a) Let {7, 1< P = denote the set of all infinite sequences X =(x,,x, X 3 peeeen ) of

Complex numbers for which the series Z[xn ’ "< o with the norm:

n=l

1

5 LI
s ,= (£ e |5
i =1
Y P,
Prove that Is a Banach space. - : - (5 Degrees)
(b) Show that every finite dimensional subspace Y of a normed space X is complete. (5 Degrees)
P.T.O



Ao, e 1o o et g o e g o e g1t o o v g o sl (10 Degrees)
(a) Let X and Y be two normed spaces , B(X,Y) be the space of all linear
bounded operators T on X into Y with the norm :
7= sup |7 |
[ |=1
Show that B(X,Y) is a Banach space if Y is a Banach space. (5 Degrees)
(b) If heC (a,b) and b - a <1 .Show that the mapping T IC(Cl,b) -—>C(a,b)
defined by :
X
T(g)x)=h(x)+ [g(t)dt, x e(ab) ,g eC(a,b),
is a contraction mapping. (5 Degrees)
S § A o o3 50 5 5 B0 5 6 0 515 95 i 40 515 o 1 1 5 O s e 5 0 e v (10 Degrees)
(a)' State and prove a Banach fixed point theorem . (5 Degrees)
. a
(b) For fixed a € R ,we define the mapping T:R/ {‘1} —> R . S (x)= 1+E (5 Degrees)
- (1) For which values of A does the mapping have a fixed point ? )
(ii) For which values of & is the mapping have a contractive mapping
O e T S TS ST AT SRS s SR e e S s en R e s s whspm e (10 Degrees)

(a)Using Banach fixed point theorem to show that the integral equation
1
f(t)=[e* cos (Af (s))ds, 0<t<1,0<2<],
0 : ’
has a unique solution. (5 Degrees)

(b) Let 7 :C[0,1] > C[0,1] be a mapping defined by :

(7 )(t)=e'f @) .f €C[0,1],0<¢t <1.
Prove that 1 EB(C[Ogl],C[O,I])and compute HT “ . | (5 Degrees).

Prof. Dr.R.A.Rashwan Good Luck
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o Final Exam Mathematics Dept.

L/ MC457 Theory of Computation Faculty of Science
1 Term 2014/2015 2 Hous— S0 Boinis e

Answer the following questions: (12.5 points for each)

Q1.

a)
b)

c)
Q2.

a)
b)

©)

Q3.

a)
b)

Q4.

b)

Write a context-free grammars rule for mathematics expression containing {a,+ ,x,(, )}.
Prove the statement “The class of regular languages is closed under the union operation”.

Convert the regular expression (ab U a)* to a finite machine.

Design a finite machine that accepts only the string 0001.
Define formally generalized nondeterministic finite automaton.

Prove this statement “If a language is described by a regular expression, then it is regular”.

Give an example of nonlinear regular expression, and explain the machines that can solve it.
What do the next regular expressions mean:

a. X1x”

b. (L)
Design Push-Down automata to accept the language

{a'bic*|i,j,k = 0and (i =jori=k)}

Define formally, the Turing Machine and how it can be computed.
Design a Turing Machine that accepts the language {Ozn In > O}. Apply your designed
machine for the string 000.

Best Wishes



Assiut University i Computer Security

Faculty of Science Fourth Level (MC453)
Mathematics Department Time: 2 hours
Term Exam January 2015 (2014-2015)

Answer the following questions: (50 Marks)

Question 1: Answer the following gquestions: (10 Marks)
1-Discuss the term CIA Triad? ,
2-What are the general means of authenticating a user's identity?

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

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

2-Explain the virus phases?

Question 3: Answer the following questions: (1) Marks)

* 1-Define DoS attack & Distributed Denial of Service DDoS Attacks? Support your
answer with a diagram?

2-Explain Reflection Attacks? What is the basic defense against these attacks?

Question 4: Answer the following questions: (10 Marks)
1-What are the main classes of intruders? Explain each one of them?
2-Define the term Intrusion Detection? Explain the types of (IDSs)?

Question 5: Answer the following questions: (10 Marks)
1-What are Firewall capabilities & limits?
2-Explain Packet Filtering Firewall?

Dr. Tarik M. A. Ibrahim
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1- For small ¢ determine three terms in the expansions of

. In(1+ ¢) - 142e~ g? . —
i) |z (i) ln————m . (iii) cos (\/1 £ L). (10 marks)

2- Arrange the following in descending order for small &

1—cose Ve In(1+2¢) —cosh(%)
ln(1+ é), w/$(1+ E),ﬁ,ln[l'{‘ 5_(1—_—2—5)]’ e . (10 marks)

13- Show thatas x » ™
—-xt

= o e 1 1 2 6
R A A
(ii) fx — dt = — [1— =+ ] : (10 marks)

4- For small £ determine two terms in the expansion of each root of the
following equations

(i) W—-—0CB+a)u—2+ =0,
i)y e +ut—-2u®)—-4ut+4u—-1=0. (10 marks)

5- Consider the problem .
dZ
+ -+ y=2,

y(O) =,  y()=g8,
(i) Determine the exact solution.
(i) Use the method of multiple scales to determine a first-order uniform

expansion. Compare your answer with the exact solution. (10 marks)

6- Determine a first-order uniform expansion for
2

+x——+xy—0

£ ax?
y@) =, y(1)=p.
(10 marks)
ALY gl
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S A Final Exam for Level 4 Mathematics Dept.

] Subject: Software Design and Engineering Faculty of Science

Course No. MC467
Time: 2 Hours

1st Term 2014/2015

Assiut University

Answer the following questions (50 marks)

Q1

a) What is the IEEE definition for software engineering?
b) What are the framework activities?

¢) Describe the incremental model for software development and list three

of its advantages for software development.

15 marks

Q2

Show the traceability matrix used in mapping between system

requirements to use cases based on the following system requirements to

use cases tables and show what is the purpose of traceability matrix

System requirements

REQ1: Keep door locked and auto-lock

REQ2: Lock when “LOCK?” pressed

REQ3: Unlock when valid key provided -
REQ4: Allow mistakes but prevent dictionary attacks
REQS5: Maintain a history log

REQ6: Adding/removing users at runtime

REQ7: Configuring the device activation preferences
REQS: Inspecting the access history

REQ9: Filing inquiries

Use cases

UCT: Unlock

UC2: Lock

UC3: AddUser

UC4: RemoveUser

UCS5: InspectAccessHistory
UC6: SetDevicePrefs

UC7: AuthenticateUser
UCS8: Login

10 marks

Q3

Show system sequence diagram and domain model for Unlock Use case
from the previous tables .

15 marks

Q4

Complete:

a) defines the actual work to be done to accomplish the
objectives of a software engineering action.

b) requirements define factors, such as I/O formats, storage
structure, computational capabilities, timing, and synchronization.

is a description of how a user will use the system-to-be to
accomphsh business goals

d) Requlrements Engineering Components are and

e) _is a particular choice of input data to be used in testing a
program

10 marks

Best Wishes, Dr. Hanaa A. Sayed




~ Assiut University 4th Mathematics Time:3 hours
Faculty of Science Measure Theory 417M Jan: 2015
Math. Dep. Instructor: Professor Dr. Mohamed Abd El-Rahman Ahmed

Answer only five of the following questions:

1-a) Let E be a class of sets. Prove that there exists a unique ring 9, such that

* W, ot such that if %, is any other ring containing E then %, c %. (10 marks)

b)If E is a countable class of sets, show that R(E) is countable. (10 marks)

[\
1

a) State and prove FEgoroff's Theorem. (12 marks)

b) If 7/ is an integrable function, prove that
[ 7 au jﬁ = f! fdu (8 marks)

-

'3- a) What are the hypotheses to impose on a ring to be an algebra. (16 marks)

b) Verify that: every setin S(R) is x -measurable. (10 marks) |

' 4- a) Why does almost uniform convergence imply convergence in measure.
(10 marks)

b) Is the set function x# countably additive on P. (10 marks)

5-a) Illustrate that every countable set is a Borel set of measure zero. (7 marks)

b)If | £. E,.... E, | is a finite, disjoint class of sets in P, each contained in a

”

given set £, in P, conclude that

S £ )< ulE,) | (13 marks)

(=
§

a) Let 4 be a measure on a o-ring. Deduce that the class of all sets of

o -finite measure is a o -ring. (8 marks) |

b) Let # be a measure on a ring ®. Assume that {E, } is an increasing (resp., a
decreasing) sequence of sets in % for which limE, € ® (resp., of which at

n—rw

lcast one has finite measure and for which limE, € ®). Show that

n-—>%0

,u(lim E, ‘}: lim u(E ). (12 marks)

TR
h—>oT

* Good Luck




Department of Mathematics - ol g

Faculty of Science

ashall 1S t

A VoY N e BN ol Guaadll il el

X i‘-ﬁ)w‘ ;o as,al
Slsle () sl des | Ay Wl pan: Rl al

e (")
JET Y 0449 ))ﬂ-aj\ ('..9)

iy 00 1 ST iyl
il s

| D hbes L A )l e
ARl il | A ) glae e oladl Al o gas piian dile (20 gerll dgme () e pus o (1 -
s ¢ kit aic Al Glalga ! LS ey pdand) 138 e Aidadll Clalga ) LS e G b 5
(42 6.5) gl 138 e suleall g g2 sanll Mea VI AS jo crual &
2 AV Al o aa s agae e pus kb die (o

O';(:O'y=0_z:()—yz =0, Oxy = 75 Mpa, Oxz=0

(L 6) sl e 3 algad 8 S s e

(A2 6.5)eaall JadiDU a8 an o) &3 ey Slgal LS e AV Juadil DS o il (1 -
(S 6) G=E/2(1+ v )

L2 JdYl GlS ye ol ale 131 4ad Y asie GLS el (LV
(S 6) Sl 6 a, b & ex=ay, €y=e€z :by, Exy= €yz=€xz=0

il Mo aas 2m 4k cuass (@, 0 ), (-2, 0 ) Oibill die bua s m e JS 323 Glaie(

(4> 6.5) - Sli¥l b ghad Y alae 2l Y
i Bl shat e e X saad can sall slaiW) A AL die U de judt 4 alatie Claail (-4

(Sls e 6) Ledsn aadls gl e Sigall Joaal) Covnl ¢ g Ll G 305

r=a, r=>b ag lall Ll 8VL saasll 7 ngl.u,d\ & Aalaial) Jal C: 73 el ananul (=

(> 6.5) . 0= 0, B=600 LYl il
(32 6.5) Chelill 5 e ) aile 8 A A s o) gicsa 3 blad

S yn mhu Ao jeykaeliaill W8y o 3 e Gaaey (84 laadl Akl Y ales il (o
(“e 2 6)

sles e 3 - &wad)ﬁd‘ ________ A eLs ) 38 ge Jaa



1% Term 2014/2015

P (V)

Final Exam Faculty of Science, Computer Science . "2 .
4™ Level - Neural Networks MC459 peitd
2 Hours — 50 Points Faculty of Science

Answer the Following Questions:

Question One: (10 Points)

Fill spaces for ONLY 10 items by appropriate terminologies:

1.
2

10.

11.

Inthe _ neural network, the network has no loops.
The activation of a neuron is transformed through a _ to generate the output of the
neuron.

The new weight wyy; in a-LMS algorithm is computed as .
In threshold logic neurons, inputs satisfying the  function yield zero activation.

In Back-propagation networks, w;, refers to the weight between the hidden layer and the
___layer.

The __ rule alters the weights of a network using a linear error measure to reduce the
error in the output.

The signal state space of the  function is {-1, 1}.
When convex hulls have no overlaps, the pattern sets become .

When neurons in a single field connect back onto themselves the resulting network is
called a/an __ neural network.

XOR problem can be solved by combining the  and NAND neurons using a logical
AND.

For a p-dimensional field of neurons with the binary threshold signal function, the signal
state state space is .

Question Two: (10 Points)

A. Define ONLY § items of the following: use figures and Math equations if possible: (5 points)

L.

2
3
4,
5
6

Convex sets

Gaussian signal function.
Heteroassociators neural network.
Linear threshold signal function.
Sigmoid signal function.

Two-class data classification problem

Mathematics Dept.
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B. Solve the logical NOR classification problem geometrically to find an appropriate weight vector
and the corresponding discriminate function. (5 points)

Question Three: (10 Points)

Use the Perceptron Learning Algorithm to design a weight vector of a single TLN Xl | X2 | F

[

to correctly classify the set of patterns of the function F(X1, X2). Explain your k. 4 d

answer step by step. Use 1 = 1 and W1 = 0. (10 points) 0 |1 |0

Question Four: (10 Points)

Suppose that an artificial feedforward neural network with one hidden layer has been used to
approximate a function with the training vector (X, Dy), k=1, 2, ..., q, Xx € R", and Dy € R’ using
the back-propagation technique. Answer the following questions, support your answers with figures
if possible:

1. Explain the main properties and advantages of the feedforward neural networks. (2 points)
2. Draw the structure of the proposed network. (2 points)

3. State number of neurons and their index range in each layer for the network. (1.5 points)
4. Write the signal function used for each layer. (1.5 points)

5. Compute the activation values and the signal values for neurons in each layer. (3 points)

Question Five: (10 Points)
A. Write a flowchart that explain ONLY ONE of the following algorithms. (5 points)

1. The Perceptron Learning Algorithm.

4 X2 O Class CO
2. The Pocket Algorithm. @ Class C1

P3(-2.1)
°

B. Suppose that you have three patterns P1, P2 and P3 from two

oOPI1(1,1)
classes CO and Cl, as in the following figure. Draw the

corresponding hyperplanes in the weight space with bias 6 = 0 x1
for those patterns. Explain the solution region in that weight

®P2(1,-2)
space. (5 points)

The End of the Questions Best Wishes, Dr. Emad H.A. Mabrouk
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Assiut University Final Exam. in Phys.451 Phys , Phy/Chem& Computer Sci. 4™ Level
Faculty Science Semiconductors & Thin Films Date: 22/01/2015

and their Applications
thsics DeEartment 1% Semester 2014/2015 Time: 3 hours

- Use any of these constants when you need it.
e =16 X1070C ¢ ms =0 %1073 kg, K= 1:38 % 107% J/k, h =6.625 X% 1073%]/s
€s; = 11.1 x 8.85 X 107'*F /m, m; for S;at 300 k = 1.5 x 10*° /cm3
The Exam lies in 6 questions — you must answer only five questions — all questions are

of equal marks- 10 marks for each.

Question 1:

a) Prove that the potential barrier in the p-n Junction in equilibrium is given by the

formula:Vy; = qu In (%—12!‘5)

i

b) Silicon sample at 300 k contains an acceptor impurity concentration of
N,=10'%cm’. Determine the concentration of donors that must be added so that
the silicon sample is n — type and the Fermi energy is 0.2e.v below the conduction
band edge.[n; for S;(at 300 k) = 2.8 x 10'%/cm?]

Question 2:

a) Give areason ( or reasons) for the following:

I) Very low pressure is very important for good quality films by thermal
evaporation techniques

I1) The width of the depletion layer decreases with the forward biased potential
for p — n junction.

I1T) The mobility of charge carrier decreases with doping concentration N, or Ny
IV) Thin films is very important for developing the modern everyday life.

b) You have a p-type Si sample doped with N, = 3 X 105 /cm3. This sample is
shining with light, No electric field is applied. At x=0, the excess carrier
concentration §,(0) = 8,(0) = 103 /cm?, u, = 1200cm?/v.s,

U, =400cm?/v.s, Ty, =5x1077sec, Tp, = 107sec

Calculate:
I) The steady state excess electrons and holesconcentrations as a function of X.

1) The electron diffusion current density as a function of X.
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Question 3:

a) Drive the Einstein relation between p,, D, for p-type semiconductor sample in
equilibrium state.

b) Consider a silicon sample at 300 k. A Hall effect device has been fabricated with
the following geometry: d =5 X 1073cm, w =5 x 1073¢m, L = 0.5¢cm

-The electrical parameters measured are:

I,=0.5mA, Vy=1.25v, B,=6.25x107 Tesla
- The Hall field E =- 16.5 mv/cm. Determine:

I) The Hall voltage Vy IT) The conductivity type.

[II) The majority carrier concentration.  IV) The carrier mobility.

Question 4:

a) Compare between the resistive heating vacuum evaporation and d.c sputtering
techniques for thin film deposition and maintain what arethe advantages and
disadvantage of these methods.

b) Calculate the depletion capacitance for unit area of a silicon p—n Junction at 300 k.
The Junction has areverse biased 10V andN, = 10%°/cm?3,

Ny = 1018 /cm3,
n; for S;at 300 k = 1.5 x 102%/cm3, €5, = 11.1 x 8.85 X 107 F/m

Question 5:

a)-Discuss the factors which affect the mobility of charge carriers in S. C materials

b)-Calculate the energy band gap of silicon at 300, 500 and 700K. Consider these
constants for Si: Eg(0)=1.166 e.v, o = 0.5 x 1073 ,=636k. Draw a graph for the
calculated values of Eg as a function of T. What is your comment on the graph.

Question 6:

a)-Explain briefly how we can use the atmospheric pressure chemical vapor
deposition (ACVD) technique to prepare SiO; or Si3Ny thin films.

b)-For a Ge sample at 300K has:u,=0.36 m?/v. sec,u, = 0.17 m?/ v.sec, the
electrical conductivity ¢ = 2.12 Q™ 1m~1. Calculate the energy band gap Eg for
this sample. Consider: [N, = 5.64 X 108N, =1.02 x 10'7]

e Cighlliae Chug Uss o Sy g gl cliia¥) (alld ALiay) cugiil
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First Semester, Jan. 2015
Final Exam.
English Language

Assiut University
Faculty of Science
First Year Students
Time: 2 Hours

I- Write a paragraph on One only of the following:

a) Advantages and disadvantages of studying abroad
B) The right use of leisure ( 10 Marks)

II-Read the following passage and answer the questions below:

As a child, you have played with objects in the bathtub, noticing that the bar of soap sank
to the bottom of the water while the plastic soap dish floated on top. Why is it that many
objects ranging from a piece of cork to an ocean liner will float, while others will not?

The force that makes objects float is called buoyancy. This concept was established by the
great Greek mathematician Archimedes, who also played in the bathtub. Archimedes
observed that when he got into his bathtub, water was displaced, or pushed out. He
determined that any object immersed in a liquid is buoyed up by a force equal to the weight
of the fluid displaced by the object. This is known as Archimedes' Principle. For example,-
suppose a rock weighs 100 pounds and has a volume of 1 cubic foot. When that rock is
submerged in water, it displaces 1 cubic foot of water which weighs 62 pounds. Therefore,
the gravitational pull on the rock is 100 pounds downward and the buoyant force is 62
pounds upward. Out of the water, you would need to exert a force of 100 pounds to lift the
rock. In the water you would have to exert a force of 100 minus 62 pounds (or 38 pounds).

The buoyant force of a liquid, or how much it pushes upward, depends on the density of
the liquid. A body will float if its density is less than the density of the liquid in which it is
immersed ; it will sink if its density is greater. Ice is less dense than water, so icebergs float
on the surface of the ocean. Steel ships are designed with many spaces filled with air so that
their density is less than that of water. /

Density is computed by dividing the weight of the liquid by its volume. Salt water has a
density of 64 pounds per cubic foot, while fresh water has a density of 62 pounds per cubic
foot. Hence the buoyant force of salt water is greater than that of the fresh water, which
explains why it is easier for a swimmer to float in the ocean than in a lake. Similarly, an ice
cube will float in a glass of water. That same ice cube would sink in pure alcohol, because
alcohol has a lower density than ice. The tendency of an ice cube to sink or float in a drink
depends on the proportion of water to alcohol. Be on your guard if you put an ice cube in a
drink and it sinks to the bottom.

Specific gravity is the ratio of density of a substance to the density of water. Human
beings have a specific gravity of approximately 1.0, which is the same as that of water. This
1s not surprising, considering that our bodies are two-thirds water! However, a fat person has
less specific gravity than a thin person and therefore has an easier time floating.

Questions:

1- What is the name given to the force that makes objects float?

2-How is density computed? ( 20 Marks)
3-Why isn't it surprising that human beings have the same specific gravity of water?
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-Circle the letter of the answer that better completes each of the following sentences:
4-Since cork floats in water, we know that its density is

a) more than that of water b) less than that of water

5- It is easier to float if you are

a) thin b) fat

6-A ship will float higher in

a) lake water b) ocean water

7-The best place to make a scientific discovery is

a) in the bathtub b) not stated in the passage
8-An egg will float better in :

a) salt water b) fresh water

9- At a party, if an ice cube sinks to the bottom of your drink, you
should :

a) go home b) investigate the contents of the drink.
10- It is easy to lift someone in the water because of

a) buoyant force - b) specific gravity

II1-For each of the following sentences, choose the correct word:

1- (Their/ They're/There) going to the amusement park tomorrow.

2-Cindy (lay/lie) the book on the table. | (5 Marks)
3- I am going to (lie-lay) down for an hour.

4-(Whose/ Who) is responsible for the advertising of the event?

5-John had (less/fewer) travel time because he lives closer to the airport.

IV-Correct the verbs between brackets: some verbs are right.

1-Look over there! The horse [jump] over the fence. (10 Marks)
2-They [want] to watch TV now.

3-Turn the gas off. The water [boil].

4-The children [feel] safe at the moment.

5-He usually [work] hard.

V- Translate the following into Arabic: (5 Marks)

Some of the most important aims of education are to build up an Egyptian citizen who
is able to face the future and to create a productive society. Education also aims at preparing
a generation of scientists for the service of humanity.

Best Wishes
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