FACULTY OF SCIENCE
ASSIUT UNIVERSITY

Final Exam in Radiometric & Geothermal Methods (443G)

(50 marks total)
December 2017 Time: 2 hours
A) Define only five of the following: (two marks each)
Terrestrial heat flow Isotope Thermal convvductivity
Radioactivity ‘ Thermal gradient Curi
Half-life time Ionizing radiation

B) Write briefly on only ten of the following: (four marks each)

1. List the different heat transfer mechanisms from the earth interior to the
surface

What are the essential factors in planning any radiometric survey
Regions of anomalous heat flow

The different source of heat energy within the earth

The most common age dating methods

The equality of continental and oceanic heat flow

Causes of local variations in temperature beneath the ground and regions of
anomalous heat flow.

8. The common geologic events that can be dated by radiometric methods
9. Classification of rocks and minerals based on their radioactivity
10.Importance of studying radioactivity of rocks and minerals

1 1.Measuring techniques in geothermal prospection method

12.The assumptions made in radiometric dating

13.The procedure for thermal conductivity measurements in soft sediments
14.The procedure for using radon emanometer for radlometrlc survey
15.The radlometrlc data acquisition

B ok oF b &

Good Luck.. Prof. Dr. qamal Zidan AbdelAal




MIPS Reference Cheat Sheet

INSTSTRUCTION SET (SUBSET) REGISTERS
? {
Name Number Description
Name (format, op, funct) Syntax Operation Szero 0 constant value 0
add (R,0,32) add rd,rs,rt reg(rd) := reg(rs) + reg(rt); Sat 1 assembler temp
add immediate (1,8,na) addi rt,rs,imm  reg(rt) := reg(rs) + signext(imm); Svo 2 function return
add immediate unsigned (1,9,na) addiu rt,rs,imm reg(rt) := reg(rs) + signext(imm); ) Svi 3 function return
add unsigned (R,0,33) addu rd,rs,rt reg(rd) := reg(rs) + reg(rt); $a0 4 argument
and (R,0,36) and rd,rs,rt reg(rd) := reg(rs) & reg(rt); B Sal 5 argument
and immediate (1,12,na) andi rt,rs,imm  reg(rt) := reg(rs) & zeroext(im_m); $a2 6 argument
branch on equal (1,4,na) beq rs,rt,label if reg(rs)==reg(rt) then PC = BTA else NOP; Sa3 7 argument
branch on not equal (1,5,na) bne rs,rt,label if reg(rs) = reg(rt) then PC = BTA else NOP; Sto 8 temporary value
jump and link register (R,0,9) jalr rs $ra:=PC+4; PC:=reg(rs); St1 9 temporary value
jump register (R,0,8) jr rs PC :=reg(rs); St2 10 temporary value
jump (3,2,na) 3j label PC:=JTA; St3 11 temporary value
jump and link (§,3,na) jal 1label Sra:=PC+4; PC:=JTA; St4 12 temporary value
load byte (1,32,na) 1b  rt,imm(rs) reg(rt):= signext(mem(reg(rs) + signext(imm)],.o); St5 13 temporary value
load byte unsigned (1,36,na) lbu rt,imm(rs) reg(rt):= zeroext(mem(reg(rs) + signext(imm)],.o); St6 14 temporary value
load upper immediate (1,14,03) 1lui rt,imm reg(rt) := concat(imm, 16 bits of 0); St7 15 temporary value
load word (1,35,na) 1w rt,imm(rs) reg(rt) := mem[reg(rs) + signext(imm)]; $s0 16 saved temporary
multiply, 32-bit result (R,28,2) mul rd,rs,rt reg(rd) := reg(rs) * reg(rt); $s1 17 saved temporary
nor (R,0,39) nor rd,rs,rt reg(rd) := not(reg(rs) | reg(rt)); $s2 18 saved temporary
or (R,0,37) or rd,rs,rt reg(rd) := reg(rs) | reg(rt); $s3 19 saved temporary
orimmediate (1,13,na) ori rt,rs,imm  reg(rt) := reg(rs) | zeroext(imm); Ss4 20 saved temporary
set less than (R,0,42) slt rd,rs,rt reg(rd) := if reg(rs) < reg(rt) then 1 else 0; $s5 21 saved temporary
set less than unsigned (R,0,43) sltu rd, rs,rt reg(rd) := if reg(rs) < reg(rt) then 1 else 0; Ss6 22 saved temporary
set less than immediate (1,10,na) s1ti rt,rs,imm reg(rt) := if reg(rs) < signext(imm) then 1 else 0; Ss7 23 saved temporary
| set less than immediate sltiu rt,rs,imm reg(rt) := if reg(rs) < signext(imm) then 1 else 0; St8 24 temporary value
I unsigned (I,11,na) $t9 25 temporary value
| shift left logical (R,0,0) sll rd,rt,shamt reg(rd) := reg(rt) << shamt; Sko 26 reserved for OS
shift left logical variable (R,0,4) s11v rd, rt,rs reg(rd) := reg(rt) << reg(rs,,); Ski 27 reserved for OS
shift right arithmetic (R,0,3) sra rd,rt,shamt reg(rd) :=reg(rt) >>> shamt; Sgp 28 global pointer
shift right logical (R,0,2) srl rd,rt,shamt reg(rd) := reg(rt) >> shamt; Ssp 29 stack pointer
shift right logical variable (R,0,6) sriv rd,rt,rs reg(rd) := reg(rt) >> reg(rs,o); Sfp 30 frame pointer
store byte (1,40,na) sb  rt,imm(rs) mem[reg(rs) + signext(imm)], .o := reg(rt),.,. Sra 31 return address
store word (1,43,na) sw  rt,imm(rs) memreg(rs) + signext(imm)) := reg(rt);
subtract (R,0,34) sub rd,rs,rt reg(rd) := reg(rs) - reg(rt);
subtract unsigned (R,0,35) subu rd,rs,rt reg(rd) := reg(rs) - reg(rt);
| xor (R,0,38) xor rd,rs,rt reg(rd) := reg(rs) A reg(rt);
xor immediate (1,14,na) xori rt,rs,imm  reg(rt) := rerg(rs) A zeroext(imm);
Definitions
* Jump to target address: JTA = concat((PC + 4);1.29, address(label), 00,)
* Branch target address: BTA=PC+4 + imm * 4
Clarifications
® Al numbers are given in decimal form (base 10).
* Function signext(x) returns a 32-bit sign extended value of x in two’s complement form.
* Function zeroext(x) returns a 32-bit value, where zero are added to the most significant side of x. ;
*  Function concat(x, y, ..., 2) concatenates the bits of expressions x, v, ..., z. IEEE 754 Float-Pomt
*  Subscripts, for instance Xg.5, means that bits with index 8 to 2 are spliced out of the integer X.
* Function address(x) means the address of label x. Formats
* NOP and na means “no operation” and “not applicable”, respectively. N Floating Point Components
* shamtis an abbreviation for “shift amount”, i.e. how much bit shifting that should be done. Sign | Exponent | Fraction
Single Precision | 1[31) | 8[30-23] | 23 [22-00]
lNSTRUCTlON FORMAT Double Preclslon | 1[63] | 11 [62-52] | 52 [51-00]
R-Type
31 26 25 21 20 16 15 11 10 6 5 0
L op ' rs | rt I rd I shamt l funch
6 bits 5 bits 5 bits S bits 5 bits
I-Type
31 26 25 21 20 16 15 0
op l s I t | immediate l
6bits  Sbits 5 bits 16 bits N
! Type 31 26 25 0
Lop ! address ‘l
6 bits 26 bits Version 1.0, December 19, 2014




) (7 pts) Implement the C function toupper (char*: str) in MIPS Assembly. The function
accepts a NULL-terminated string str of ASCII characters, and converts any lower case
letters in the string to upper case. Other characters in the string (e.g., already upper case
letters or digits or special characters) are not affected.

QUESTION 4 (17 points)
Answer the following questions using the given simplified single-clock MIPS processor design:
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and

(i) (2 pts) Why must this design have separate instruction and data memories?

(i) (9 pts) What are the values of the control signals: RegWrite, MemRead, ALUSrg,
MemWrite, ALUoperation, MemtoReg, and PCSrc in each of the following instructions:
1) sub $t2, $t2, $t3
2) sw $tl, 8($s2)
3) beq $tl, $2, offset

*

(iii) (2 pts) If the offset in a jump instruction is 0x9F47, what are the outputs of the sign-extend
and the jump “Shift left 2” units?

(iv) (2 pts) What is the ALU’s Zero output needed for?
(v) (2pts) Why is a single-cycle processor implementation NOT used Today?

GOOD LUCK! Dr. Moumen El-Melegy
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__ Assiut University 4th Level Computer Science

Faculty of Engineering Course: Computer Organization
Electrical Engineering Dept Time: 2 Hours

1" Term - Final Exam '

2017/2018 - Dec 2017 Max Points: 50
Important e No, of pages: 3 - No. of questions: 4 2
remarks
ATTEMPT ALL QUESTIONS.

QUESTION 1 (12 POINTS)
(@) (3 pts) What is the power wall? How did it affect Moore’s law?

(b) 3 pts) Write down the binary representation of the decimal number 24.625 assuming the
IEEE 754 single precision format.

(<) (6 pts) Translate the following C code to MIPS assembly code. Use a minimum number of
instructions. Assume that the values of a, sum, and i are in registers $s0, $s1, and $t0,

respectively. Also, assume that register $s2 holds the base address of the array D.
for (i=0; i<a; i++)
sum= sum + D[2%*i];

QUESTION 2 (11 POINTS)

(a) 2pts) Provide the hexadecimal representation of the machine code of following instruction:
lw $t1, 32($t2)

(b) Assume that the following multiplication circuit is used but with multiplying only 4-bit

numbers (both multiplicand and multiplier are 4-bits).
—————

Muitiplicand

Shift left | <—

64 bits

1 J

“\/—__ ‘
Multiplier

64-bit ALU Shift right |~e—

1 32 bnj

Product

Control test

- Wirlte
64 bits

(i)  (2pts) What will the size of the Product register be?

(ii) (7 pts) Create a table showing the contents of the two registers in the figure as we start
the operation and after each edition and shift operations until obtaining the final
answer. Assume we are multiplying 7 by 5.

QUESTION 3 (10 POINTS)

(@) Bpts) State the role of each of the following MIPS registers in procedure calling: $a0, $v,
$s0, $t0, $sp, and $ra.




Q4.Consider the prototype patterns shown to the left.(15 marks)

i. Are these patterns orthogonal?

ii. Design an autoassociator for these patterns. Use the Hebb rule.
iii. What response does the network give to the test input pattern,P,,
shown to the left?

Q5. Using theBackpropagation method in one iteration (15 marks)

To approximate function

input  Log-Sigmoid Layer Linear Layer
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Mathematics Dept. Final Exam for Level 4 ’ Sy

Faculty of Science Subject: Neural Network ‘ Sé
Assiut University Time: 2 Hours - S
2017/2018

Date: 25-12-2017

Answer the Following Questions: (50 marks

Q1. Choose the correct answer (5marks)

1 Proceptron method can find the solution of XOR and AND problems.
a) True b) False
2 In Neural Network, We often refer to the rapidly changing x;
a)Short memory  b) long term memory c)associative memory

3. The network has no loops, its architecture is defined as.......

a)feedforward  b)feedback ¢)heteroassociators

4. When neurons in a single field connect back onto themselves the
resulting network is called..............
a)feedforward b)feedback ¢)heteroassociators

5.The architecture of proceptron method is............
a)fecdforward b)feedback c)heteroassociators

Q2. Explain the eight Components of Neural Networks . (10 marks)

Q3. Prove that XOR function is not linear classification. (5 marks)
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Answer the following questions:

1-a) Explain how to generate random variate from the Geometric distribution
with parameter p with probability mass function

f(x)=p(-p)*, x=0,1,2,.... (6 Marks)
and write the corresponding algorithm.
b- Compute the constant and linear approximations for the following function by

using LSP: y(t) =sint, [0,%] (6 Marks)

2-a) Explain the Box-Muller transformation method to generate random variate
from the standard Normal distribution with mean 0 and standard deviation 1,
and write the corresponding algorithm. (7 Marks)

b) Explain how to compute the following integrals by using the Monte Carlo

integration method: (i) L; —L_dx, (ii) j(?s cos dx (6 Marks)

1+x
3-a) Use an appropriate method to generate random sample of size n from the
Gamma distribution with parameters o and B with PDF

£(x) = rﬁ(; x® e x50

and write the corresponding algorithm. (6 Marks)

b) Explain how to solve the non linear equation f(x)=e* -1, (xg,x,)=(=11)

by using the secant method. (6 Marks)
4-a) Use the importance sampling method to compute the integrals: (6 Marks)
. 2 —i .o x 1
(l) J-l e 2 dZ, (ll) J.S mdx

b) Write the algorithm and use the Newton method to solve the following non

~ linear equations: e’ —=1=0 ,x* —y=0,  x;=y,=0.5 (7 Marks)

Al sl Ubiad oo ALiss ) g
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TN Dept. of Mathematics Course:Functional Analysis
%ﬂ\& Faculty of Science Code: 411 M

{eol [ Assiut University B.Sc. Exam

Sl | Dec. 2% 2017 Time: 2 Hours

Answer the following questions :
First Question (10 Markes)
(a) Show that every normed space is a metric space but the converse may not be true.

(b) Show that (Lz[a,,b],d), where:

d’(f.g)=[|f (x)-g(x) [dx

is a complete metric space.

Second Question (10 Markes)
(a) Define a normed linear space and Banach space.Give an example of a normed linear space which

is not a Banach space

1 .
(b) Let? : C[0,1] > C[0,1] , T (f )= J'K(s,t)f(t)dt, where K (s,t)is continuous on the
0

unique square 0 <s,7 <1. Show that T is linear and bounded and compute ” 4 ”
Third Question (10 Markes)
(a) State and prove Banach fixed point theorem for mapping T on a complete
metric space :
(b) Let T be a mapping of (R,d) into itself .Prove that the condition d (Ix,Ty ) <d(x,y) , x #y is

insufficient for the existence of a fixed point of T.

Fourth Question (10 Markes)
(a) Prove that every finite dimensional subspace Y of a normed space X is complete

(b) Show that any two norms ” “1 and ”

, on R" are equivalent. and give examples with

proof for two equivalent norms and for two nonequivalent norms.
fth Question (10 Markes) :

) Let B(X,Y) be the space of all linear and bounded operators on a normed space X

into a normed space Y. Prove that if Y is a Banach space then B(X,Y) is also a Banah space.
) Let /" :C[—1.1] > R be a functional defined by:

S =[x@) di-[x@)dr . x@)eC[-L1].

Show that fis linear , bounded and find “ F N

A .Rashwan | The End

Page1



4-a) Determine the curvature k(u) of the curve given by :
x = a(u —sinu), y =a(l —cosu), z=bu
then : calculate K(O)K(g). (5 marks)
b) Show that for a curve laying on a sphere of radius a and such that the

torsion T is never 0, the following equation satisfied:
2 /
1 K
(—) + ( > ) = g (5 marks)
K K% T

5)Prove that the locus of the centers of osculating sphere at any point

on the Helix its angle (0), also is a Helix its angle is (—72Z — 9), and find

the necessary and sufficient condition for the curve to be lie on a
sphere (10 marks)

6-a) Prove that any regular space curve is completely determined up to
its position by its curvature function k = k(s) > 0 and its torsion
function T = 1(s), (S — arc length parameter). (5 marks)

b) Determine the intrinsic equations of the curve

X = b cosh ('1%) e, +te,, b=const. (5 marks)
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Question 4:
Compute the minimum-state DFA for the following DFA.:

Question 5:

Give regular expressions and its corresponding language that derived by each of the following
grammar G:

a.

b
C.
d

S— iaS

. S— ] aS| bS

S — b aS

. S—>aS|B

B — b| bB
S — ab$
S—a

Beat Wiskee
Dr. Mokamed Mostaja darwick

(10 Marks)

(10 Marks)



Assiut University Final Exam Date :30/12/2017 S
.m.{:z Faculty of Science Theory of Computation Level: fourth P
*‘wu ; Mathematics Dept. Code : MCa57 Timeé : 2 Hours —
Answer the following questions: (50 Marks)
Question 1: ’ (10 Marks)

1. Give regular expressions that generate each of the following languages. In all cases, the
alphabet is ¥ = {qa, b}:
a. The language {w| w has exactly a singleb } .
The language {w| w is a string of even length} .
The language {w| w contains the substring aba} .
The language {w| w has at least one a}
The language {a, ab, abb, abbb, ... ....,ab", .....}

N

2. Describe the language over alphabet X = {0,1}for each of the following regular expressions.
a. (0+1)*0(0+1)*0(0+1)*
b. 0*1*
c. (0+1)* 111 (O+1)*
d. (01)*
e. (041)"
Question 2: (10 Marks)

1. Give DFAs recognizing each of the following languages. In all cascs, the alphabet is X = {a, b}.

a. a(a V b)'b

b. DFA accepts strlng aba. The DFA also accepts the string baaabab and rejccts any string
of the form a

c. The language {w|w ends with ab }.

2. Give a regular expression for the language recognized by the following NFA:

CSe=0

Question 3: (10 Marks)
1. Given the following NFA. Convert NFA into a DFA using Lambda closures
J'\ J«
A @ a »_é b a, A .
tart i I g
s =@ -G /@ o

2. Given the following NFA. Convert NFA into a DFA using Subset construction
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Question 1: (10Points) In a distributed database environment, what is the fragmentation?
Explain the fragmentation transparency and advantages of fragmentation.

Question 2: (6Points) In a distributed database system, discuss the problem of Allocation
and what are goals of Allocation?

Question 3: (10Points) In distributed databases, data are “delivered” from the sites where
they are stored to where the query is posed. Explain Data Delivery Alternatives?

Question 4: (8Points) What is the Replication? What are advantages and disadvantages of
the Replication?

Question S: (6Points) How to create a database called Archive with three 100-MB data files
and two 100-MB transaction log files?

Question 6: (10Points)
Assume the following table:

mysql> CREATE TABLE log |

> name CHAR(30) NOT NULL,
location CHAR(30) NOT NULL,
-> counter INT UNSIGNED NOT NULL,
PRIMARY KEY (name, location));

Vv

A\

Normally, if you attempt to insert a row into a log table that would result in a duplicate-key
error for a unique-valued index. Write two methods to deal with duplicate values in a

unique-valued index when adding new records to a table.

Dr. Rasha Mahmoud
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Assiut University Computer Security
Faculty of Science Fourth Level (MC453)
Mathematics Department Ttme: 2 hours

Term Exam January 2018

Answer the following questions: (50 Marks)

Question 1: Define the following terms: (10 Marks)
Attack - Risk - Threat - Vulnerability - Countermeasure - Adversary - Outsider Attack
- Insider Attack.

Question 2: Answer the following questions: (10 Marks)
1-What is NIST definition for Computer Security?
2-Explain the term CIA Triad?

3-Explain the security concept Authenticity?

Question 3: Answer the following questions: (10 Marks)
1-Explain the security concept Accountability?

2- Mention some of the computer security challenges?

3- Compare between passive and active attacks?

Question 4: Answer the following questions: (10 Marks)

1- Compare between DES and 3DES?

2- What are the general means of authenticating a user's identity?
3- Mention the password vulnerabilities?

Question 5: Answer the following questions: (10 Marks)

1-What is NIST definition to the term malware?

2-Malware are mainly classificd into two broadly categorics. What arc these
categories? Discuss another method for malware classification?

3-What is NIST definition for DoS attack?

Dr. Tarik M. A. Ibrahim
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6 — Consider the problem
gyll + yl == 1 s
y(0) = a, y(1) = B.

a) Determine the exact solution.
b) Use the method of matched asymptotic expansions to determine a first--
order uniform expansion. (10 Marks)
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| — Arrange the following in descending order for small . £:

1—cos& _coshy
In(1+¢),sech™ ¢, Je(1—¢), g iy

1+cose&
1+ 2¢
n(—5) In (1 + 2¢) Ve
In|1+ , ln[1+-—’———————], :
L — ZE (1 - 2¢) 1—-cose¢

(10 Marks)
5 _ For small £ , determine two terms in the expansion of each root of the following

equations:
a x5 —@B+ex-2+e=0.
b) € x> —3x*+6x-3=0. (10 Marks)

3 — The asymptotic expansion of Bessel’s function J, (x) for large X is

2 i U ™ 4v% -1 J 13514 T
o= [ eos(x- 2= )= St o (=5 D)

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

, .
opi = (n+1+3)n e T e s, (10 Marks)
4 2 2m(4n+1+2v)

4 — Show thatas x = ©
oo cos(t—x) 1 6 20
f =t QE :;E~ ;Z+T'

X t X
and
in(t— 1 2 24
foo sin(t—x) dt =-— S +=. (10 Marks)
x t x X S5
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Q. 3 | What are the differences between: 15 marks
a) the function glOrtho() and the function gluPerspective()
b) Double-buffering and depth buffer
c) Diffuse termand specular termin the material

Q. 4 | Fill ten blanks only of the following: 15 marks

e 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: ...... (D....... camera position is:...... 2)....... point of interest is:

e The command glMatrixMode(GL_MODELVIEW) selects a ...... 4....
which handles both modelling operations and ......... (@) crransins i

¢ THe soececsis (<) AT is a region of memory sufficiently large to hold all
pixels of the display. ‘

e In this course we use three libraries for writing OpenGL programs: GL,

GLUand ......... () BT
e Three steps to applying a texture are ...... 1) R, ®...... s eeees (10)
L 4y FES shading: single color per polygon
S ' ) P pops the current matrix stack, moving each matrix in the

stack one position towards the top of the stack,

Best Wishes, Dr. Hanaa A. Sayed
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e Final Exam for Level 4 Faculty of Science Mathematics Dept.
“’;é Subject: Computer Graphics MC461 Faculty of Science
P Time: 2 Hours ’ Assiut University

1st Term 2017/2018

Answer the following questions (50 marks)

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

{

glutInit(&arge, argv);
glutlnitDisplayMode(GLUT_DOUBLE | GLUT_RGBA);
glutCreateWindow("Example");
glutReshapeFunc(reshape);

glutDispléyFunc(display);

init();

glutMainLoop();

}

Q.2 . 10 marks
Write the display function that draws the scene shown in the

image below:

1/2
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Final Exam for Level 4 Mathematics Dept.

{ ’ Subject: Software Design and Engineering Faculty of Science
Y Course No.MC467 ’ : 6 s
i —— Time: 2 Hours _ Assiut University
1st Term 2017/2018 |

Answer the following questions (50 marks)

Q1

a) What are the types of object responsibilities and design principles?

b) Describe the Agile principles for software development and list three
advantages and weaknesses for this software development.

¢) What are the main differences between Software and Software

Engineering

15 marks

Q2

a) State the requirements and use cases for the following user story” the

system reads the barcode of the product and display the data of it such as

price, weight, type and remaining amount of this product. If the reinaining
amount is less than 30 a red light flashes and add this type to required |

types
b) Define the concepts and extract the responsibilities for each concept.

15 marks

Q3

Show system sequence diagram and domain model for Inspect Access
History Use case. ‘

10 marks

Q4

CompleteFIVE ONLY of the following:

e In...... [ ) - we consider the system as a “transparent box
e Characteristics of Good Designs are ...... (91 BN IR & CT y (...
* e (5)........ defines a set of abstract states that a software unit can

take and tests the unit’s behavior by comparing its actual states to the
expected states

e Types of Requirements are ...... (6). . .-iamns g 3 /1)

10 marks

Best Wishes, Dr. Hanaa A. Sayed
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