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Ansrver the following questions:
I. Write the scientilic term:

(50 Marks)
(20Marks)

II" True oLhlx? (10 Marks)

1 . Sonietimes rve rvill discard a lexeme rather than storing it for later use.
2. There are three main kinds of finite automata:
3 . i n LR ( 1 ) parsing algorithrn, If action [state, t] is reduce A ---+co then shift the input and set

stale : gotof state. t].
When parsing. our alphabet u,as ASCII or Unicode characters.
Any LR(i)grarnmar is LL(1).
A shiftlreduce conflict is an error rvirere a shift/reduce parser camot tell which of many reductions to
pgrforrn.

7. LR(1) autorlata are impractically large.
8. LR parser can deterministicall-v handle conflicts by guessing which option to choose,
9. We associate a set of lexernes rvith each token.

i0. The Earlev parser alu,a.vs runs in O(n) on unambiguous grammars.
11. e-transitions are follou,ed automatically and without consuming any input.
12. If u derives B. u,e rvrite o.--)8.
13. Arnbiguitl, is a propertl,' of lar.rguages,

1i

4.

5.

6.

Definition Scientific tcrm
1. An enut-trerated t-vpe representing 'ur4-rat logical entity we read out of the source code.

2. A strict superset ofthe reguiar languages.

3. Begir-rrring ivith the starl symbol, tr,v to guess the productions to apply to end up at the
user's proqrant.

4. Vlove a terminai across the spiit

5. Match the longest possible prefix ollhe remaining text.

6. Identifl'the meaning of theoverall structure.

7. A set I oI sr rnbols that aclas letters.

8. Guess ri|ich production should be inverted.

9. If there is atleast one string u,ith two or more parse trees

I 0. Design orie possible structure.

I 1.A Ibmil1,' of descriptions that can be used to capture certain languages

I 2. A"fonnalism ior defi ning languages.

l3. Pick the rule that u'as defined first.
4.Xzlarks the end of a line.

5. Au abstract representation of a program's syntax.

6.1-he leftnrost conrplete cluster of leaf nodes.
7.The set ofierminals that can follou,A in aderivation:
8.Ru1e thal rnatches an1'cf iaracter and reports an error.

9.Extra infbrmation derived fi'om the text, it can be a numeric value.

20.Recor,'er the structure described by a series of tokens.
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14. Leftrnost BFS rvorks on grammars without left recursion. 3'

15. LR(0) only accepts languages where the handle can be found with no right context.

16. AIl LR(1) grammars areLALR(l).
17. The output grammar describes all possible parse trees that would be accepted by the automaton.

18. Some tokens might be associated with lots ofdifferent lexemes.

19. SLR(1) is u,eak because it has nocontextual information.
20. In NFA. every state must have exactly one transition defined for every letter.

Ill.Ansrver only four questions of the following:
. 1. Given the follorving grammar:

E--+T
E---T+E
I *lnt
T -- (E)
IJse the Leftmost DFSParsing algorithm to derive int+int

(20 Marks)
(5 Marks)

2l
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(int+(int*int))

t

(5 Marks)

w
I ..-\.
I

2.G@:
E *int
E---, (E Op E)
oP ---"+

0p -o
Use the Ll(l)algorithm to derive
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3. Given the following grammarl

S-+E
E--+E+E
E --+int

Use the Earley algorithm to derive

L't--r

int+int+int

(5 Marks)

4l
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4. Given the follolving grammar:

E-*F
E-+E+F
F-rF*T
F--T
f --+ int
T*(E)
IJse the Predictive Parsing algorithm to derive int + int * int

Y
i

I

(5 Marks)

sl
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5. Use the subset construction to convert the following NFAs into DFAs:;

--- With My Best Wishes ---
Dr. Do,liarNq"rhat
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6l
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Fart n (multiple choices): Write the correct answer in your answer sheet. (5 marks)

1" Which of the following changes the content of an 8-bit register frorn (10110011)2to (01011001)2?

A) Arithmetic right shift
D) Both (A) & (B)

B) Right rotate
E) None of the previous

C) Logical right shift

Whirh of the following modes is used to handle data transfer to and from peripherals?

A) Programmed I/O t3) interrupt driven I/O C) Direct memory access (DMA)
D) All of the previous Ii) None of the previous

3. A group of bits that tells the computer to perform a specific operation is known as:

C) Micro-instruction

4. A set of processors that execute differerrt instruction sequences on different sets of dataat the same
time.

(A) SrSD (B) SrMD (c) MrsD (D) MIMD

A) Operation code
D) Operand field

13) Micro-operation
[l) None of the previous

a*--r)

5. When an instruction is read

(A) Indirect cycle
(D) Execute cycle

from the memcry, it is called:

(B) Fetch cycle
(E) None of the previous

(C) Interrupt cycle

5. Which of the following registers holds the c, la to be written into memory or receives the data read
fi'om memory?

(A) MAR (B) MBR (c) rR
(D) PC (E) All of'tl'e previous

7. Which of the following has the highest I/O data ratrs?

(A) Graphics display (B) Ethernet (C) Laser printer (D) Keyboard

f. irr r1i-ri1lory hierarchy, as one goes down from regisi,:

(A) Decreasing cost per bit
(C) Decreasing frequency of access of the memr
(D) All of the previous

's til tape, which of the following is correct?

(B) Increasing access time
y by t,e processor

r!) Xgl" qf the previous

9. The addressing mode where the content of the progl m cor rtr" (PC) is added to the address part of
the instruction in order to obtain the effective address is call d:

(A) Register (B) Register indi ect (C) Indexed
(D) Base-register (E) None of the :;revic,.rs

10. Which of the following CPU registers holds the addres of the instruotron

(A) AC
(D) rR

(B) Stack pointer ISP)
(E) None of the r revious

to be fetched next?

(c) PC

Part II: (short answers)

Ql: List three types of pipeline iLazards and explain brief.

Q2: What types of operands arr typical in machine instrur

Q3: List four advantage of SM organization over uniprc

Q4: List the main structural co rponents of a computer.

Q5: List four different advancr:,l DRAM organization.

only one.

ion sets?

essor organization.

(25 marks)

(2marks)

(2marks)

(2marks)

(2marks)

(2marks)

Page lof2
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Q6: List four memory access methods with exarnpie for each one.
tQ7: Differentiate between base-register addressing mode and indexed addressing mode.
QB: List four elements of bus design.

Q9: Mention one advantage and one disadvantage for direct and register addressing modes.
Qtr0: List four differences between static RAM and dynamic RAM
Ql l: List four functions for I/O module.

AC

(3 marks)

(2 marks)

(2 marks)

(2 marks)

(4 marks)

(2 marks)
Fart III: (problems)

(17 marks)
Fl: A computer Llses a memory unit with 256K words of 32 bits each. A binary instruction is stored in

one word of memory. The instruction has four parts: an indirect bit, an operation code, a register
code part to specify one of 64 registers, and an address part. (4 marks)
a. How many bits are needed to address the memory unit?
b. How many bits are there in the register code part?
c. How many bits are there in the operation code?
d. What is the memory unit size in bytes?

F2: lf a Computer has 128 operation codes and 5l2k addresses, how many bits would be requirecl for:
(i) Single address instruction (ii) Two address instruction (2 marks)

P3: Consider a rnachine with a byte addressable main memory of 216 bytes and block size of g bytes.
Assume tbat a cache consisting of 32 lines is used with this machine. How is a l6-bit 11"ro.y
address divided in case of:

(i) Direct mapped cache (ii) Associative cache (2 marks)

F4: Given that the contents of a base register : 300, r oo
what is the value loaded into AC for the following 

"ftaddressing model: (3 marks)

a. Immediate

b. Memory direct

c. Memory indirect
d. Base-register (displacernent)

e. Base-registerindirect

f. Relative

P5: Consider a program running on a single processor such that a fraction 75% of the execution tirne
involves code that is infinitely parallelizable with no scheduling overhead. Find the speedup factor
when running the same program on a computer with 6 parallei processors. What is the maximum
speedup limit? (2 marks)

P6: A cache memory access time is 20 ns, a main memory access time is 100 ns, and the hit ratio is 90yo.
what is the average access time assuming that: (2 marks)

(i) The main memory block is loaded into cache then the CPU access the cache.
(ii) The main memory word is Ioaded into the CpU directly.

P7: How many check bits are needed if the Hamming emor correction code is used to detect single bit
errors in a 1024-bit data word? (1 mark)

P8: If the last operation performed on a computer with an S-bit word was an addition in which the two
operands were 00000010 and 10000011, what would be the value of sign and zero flags? (l mark)

Part trV: (Graphs)

Gl: Draw the instruction cycle state diagram including the interrupt state.
G2: Draw a diagram for taxonomy of parallel processor architectures.

(8 marks)

(4 marks)

(4 marks)

d reference: 5

Next instruction

300 600

400 800

500 400

600 350

700 r50

6i- CLrrJI*Yl ,',e'rtl
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Answer the following questions, where each has 12.5 points'

Ql.
What is the data mining and its applications?

Draw a cartoon that describes the main steps in data mining process.

Apply the priori algorithm with minimum support 2 to the corresponding

ta ble.

d. What are kind of attributes? Give an example for each type'

Q2.
a. Describe the confusion matrix'
b. Build the classification tree using induction decision tree algorithm for

this table.
c. Use Weka package to solve the previous question Q2c'

a.

b.

d.

Q4.

c.

d,

a.

b.

c.

Engine Turbo weight Fuel Class

small no average good no

small no lisht average no

small yes average bad yes

medium no heavy bad yes

large no average bad yes

medium no light bad no

large yes heavy bad no

la rge no heavy bad no

medium yes light bad yes

larse no averaqe bad VCS

small no lieht good no

small no average average no

medium no heavy bad no

small yes average average no

medium no heavy bad no

Draw a cartoon describing how the classifier can be built and evaluated.

How can you measure the distance between two examples?

Describe how the hierarchical cluster analysis are working

Why the hierarchical cluster is important in real application. Give a medical and real

applications for hierarchical cluster.

Describe the role of data mining in data of social media

What are the two main kinds of graphs? What is kind which is repeated in real application?

Give example of these applications.
How can you find the*most important node in the graph? What can you with this node?

Describe an idea for generating graph of internet pages. What do you expect from this graph?

What actually will you get?

Q3.

a.

b.

TID List of itern IDs

TI t1.12,15

T2 t2, 14

T3 12,13

T4 ll, L2,14

T5 I1. 13

T6 12,13

T7 I1. 13

TB I1. 12. 13. 15

T9 11,12,13

{"ry* r:t tts* *x*:*tws*x ***1,.W'**hx;, * r " lyw i** t rrt Xr -5 {: {Yjv,i;}{1
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Anslver only five of the following questions:

1- a) In the light of vour study of complex numbers. explain that (C,*, .) consists a
fielcl rvhcrc c' is the set of all complcx numbcrs. (8 degrees)

b) $q It q_tlis_sry n tj s{';;
sin(;) = Ji,

C.

cosh(z) =

(12 degrees)

2-a) Mention with details four properties that are satisfied for real-valued
firnctions and not satisfied for the corresponding complex-valued functions.

(8 degrccs)

(12 dcgrees)

_ l-t
(tt) 1 = f\ei(arg(:,)-arg(;,) 

),

- t- |z^ I zt 
I

Ur') G4= e'(7)' , (20 degrees)

(rrr) l,,l =l 
ne(2,) +l rm(,,).

=3tsr\ =6.

lvhere 0 is the zero vector in

3- Let

(r)

(rrr)

(l')

4- a) Determine with proof Residue Theorem.

b) Write Laurent series of the function j(r) =

I -l-,l- t - ''

c) Blovc that the existence

(ii) lsinh(z)' = rinh'(Re(r))+ sin'(tm(z)).

exists, then it is unique and it equals -f'(rr).

zr*0,

1

2'

;, + 0 and 2, * 0. Is:

arg(.:, ,. ) = arg(r, )+ urg(r, )
(_ \

tnl - i= tn(r,)-tn(:,)-rn(2,);
\--, ::/

i r, -r, ol = lf 
z, l-l z, li,

thc criste nce of thc limit
cr I ;(:) := ,,1 i I (r)l

of the limit of a complex-valued
of a function Ia./'1. u <-t, givcn

YzeC.

(7 degrees)

for the domain

(6 degrees)

function / lcads to
try

Assiut IJniversity 4th Mathematics Time:3 hours
Jun: 2015

El-Rahman Ahmed
Facul{v of Science Complex Analysis 4l2Nf
Math. Dep. Instructor: Professor f)r. Mohamed Abd

o behind
(7 degrees)
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5- o) Give with rrroof a characterization of the continuity of a complex-yalued
function (7 degrees)

- Ir) Vcrifv that u(x,1,) = e. (xcos[,)- ysin(y)) is a harmonic function. AIso, ricducc
the corresponding analytic function (6 degrecs)

c) Using Residue Theorem. find

around the circle lrl= + .

.'r.^('''.'- ""rrl a I

-t=-)-. -1 dz taken counterclockwise
1,2-*2Y

t lL 
)

(7 degrees)

6- u) State and prove
function .

a characterization of the limit of a complex-valued
(6 degrees)

counterclockwise. (7 degrees)

c) Conclude that the continuity of the limit of a complex-valued functio n f at
a point zo leads to the continuity at zo of a functio " ffn given by

,[fla,: rff r()
(7 degrees)

b) Evalrrate IO jr-------a, where C is the circle lz+tl= 2 describedI \r- +9)\z +3i)

YzeC.

Finish

qOOD LUCK
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Answer the follpwins questions:
l. Choose the suitable number from (A) to (B):

(50 Marks)
(20 Marks)

__\_._-l_l
_ (_--l_l

( )l(l
.l( )l

I

-l( )l
I

____*]

2. True qr-.]hlsg? (10 Marks)

1. Java is partially modeled on C++.

2. The programs ihat compiled into the Java Virtual Machine code called exe file'

3, JREIs the full featured Software Development Kit for.lava"

4. A line comment is preceded by slash and star (/*) in a line

5 . char c : 97 ; same as char c = (char)91 ;

6. The binary search approach compares the key element sequentially with each element in the array.

7. Constructors must have different name than the class itself.

8. A String object is immutable; its contents cannot be changed.

9. An odd number o/aZ is alwaYs 0.

10. The switch-expression *urt yi.ld a value and must always be enclosed in parentheses'

I 1. Classes are constructs that define objects of the same type'

12. %dused to print a number in standard scientific notation with printf'

13. A sentinel-controlled loop can be irnplemented using a confirmation dialog'

14. The behavior ofan object is defined by a set ofarrays'

11,.,

()
()
()
()
()
()
()
()
()
()
()
()
()
()

(A) (B)

T gram into an object Program. ( )
l. pseudocode

2. Obiect
3. compiler A constructor with no parametelq. 

-- 
( J

A Aqtq cftrnfrrr.. fhaf a collection of the same tvpes of data. (4. debueeins
orleue.r, di,gitl, ( ), rd ($). ( )

\l/nrdc thAt snecifir th.. """""r1i*t "f 
the <lata. methods, and classes. ( )

5. Array
6. JRE
7. modifiers
8. break 't'he nr"nncqc nf findins and correctins errors (l

a- ir',r'rrrf vnlne rrsed to sisnifv the end of the loop. ()9. Reserved words
0. static A collection of statements that groupgd togethqr to perlo IgleL--J-l
l.method A template or blueprint for objects. ()
2. class The default value of a data field for a refbrence type' (_ l
3. no-arg A method that is associated with an lndlvldual ob ll
4. instance method Java Drogram that can run ttom a Web Qlqwsq

The code with natural langui

ffiipto
mixed with Java code.

ns.
_(_._-)

()5. applet
6 null
7, oublic An eg{ty in the real world that can be dtsttnctly toenttrteo' ---- ( .

@meaningtothecompiler' ( ;

A variable shared by all instances of the same class. ( )

8. sentinel value

f . identifler
20. continue

2 1 . literal

Word immediately ends the innermost loop, which contains the break. ( )22.Machine language

23.JVM
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16. You can declare a local variable with the same name multiple times in different nesting blocks.

17. The expression (var-) decrements var by 1 and to the new value in var after the decrement

18. The result of the comparison is a Boolean value.

19. Syntax Enors causes the program to abort
20. Every statement in Java ends with a semicolon (;).

3. Write the output of the followine block!-of code: (10 Marks)

()
()
()
()
()
()

No Code Output

1 rublic class Test {
public static void main(String [] args) {

double[ ] x: new doublef ){1,2,31;
System.out.println ("Value is " + x[] );
)

2. inty=0;
for (int i :0; i<10; ++i) {
y+:i;

]
System. out. println(y);

J. class Test {
public static void main(String[ ] args) {

System. out. println(xmethod(5));
t
J

public static int xmethod(int n, long t) {
System.out.println(" i nt");

return n;
)
J

public static long xmethod(long n) {
System. out,println(" long" ) ;

return n;

)

4. char ch ='F';
if (ch>=' A' &t&ch<:'Z')
System. out.println(ch);

5. Ssteffi ut.piintln("abc".compareTo ("aba"));

6. public class Test {- 
public static void main(String[] args) {' 
intt l[ ] values = {{3, 4,5, ll, {33,6,1,2}};

int v: values[0][0];
for (int row = 0; row < values.lenglh; rywft)
foi (int column: 0, column < values[row]'length; column#)
if (v < values[row][column])

v = values[row][column] ;

System.out.print(v);
))_

7.

8.

:-
9.

6oolEan even = false,
Svqtem out nrintln((even ? "true" : "false")):ffi
if (ch >:'A'&& ch<:'Z')

System.out. println(ch) ;

10,
for (intj:6;j r: 1;j--)

System.out.Print( <= i? j + " "
System.out.Println0;

)

.rrr+ril).

2l
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4. Underline the error in the block of code below and correct it: (10 Marks)

No Code Correction

1 public class Test {
public static void main(Stringl] args) {
A a: new A0;
a.print0;

\
)

\
t

class A {
String s;

A(String newS) {
s: newS;

II
void prinO {

System. out.println(s) ;
\I

2. public class Test {
public static void main(String[] args) {
intn:2;
xMethod(n);
System.out.println("n is " * n);

)
void xMethod(int n) {
nH;
)

a
-). public class Foo {

private int x;
public static void main(Stringl] arg$ {

Foo foo: new Foo0;
System.out.println(foo. x) ;

)
J

)
4. System.out.println ( (true) && (3 :> 4));

5, int i : 3434; double d = 3434;
System.out.print("%5. I f Yo5.1f', i, d);

6. public class Test {
public static void main(String[] args) {
final int[ ] x : { 1, 2, 3, 4};
int[]y=x;
x = new int[2];
for (int i = 0; i < y.length; i++)
System.out.prin(y[i] * " ");
)
)

7. class TempClass {
int i;
public void TempClass(int j) {
inti=j;
)
)
public class C {
public static void main(String[ ] args) {
TempCIass temp = new TempClass(2);

)

3l
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lass Test {
;;li";Ai! void main(string[] arss) {
Itring s;

SvrtJ*.rt.Println("s is " * s);

witch (d) {
1.0: x = 1;

case 1.5: x=2;
2.A'.x--3;

r blic class Test {
ffild;;; void main (String ar!s[) {

int i:0;
for (i = 0; i < l0; ir-t-);
Syitem.out.println(i + 4);

)

=== g,/ffi My Best Wishes:==

@" @*aJ6tu

4l



*/(r)

Final Exam Faculty of Science, Computer Science
4h tevel - Distributed Computin g MC452

,iut*
...1 ..,'

iidfr*
Assiut University 2Hour -50 Points Facultv of Science

2nd Term 2014/2015 Mathematics Dept.

Answer the followine Questions: (10 Points each)

Q1. Complete ONLY l0statements from the following items: (1 Point each)

1. _ solves a problem faster using multiple CPUs with local memory per CPU.

2. The number of edges per switch node irlr the Binory tree network is
i3. 

- 
is an application programming intefface for shafed memory multiprocessing programming.

I4. The bisection width for a ,b mesh tree network witfr M switches is _.
5. The communication is called _ when a task needs,values from a small number of other tasks.

6. The function _ is the first MPI function called by each process.

7. The diameter of the Butterfly network of depth 4 is _.
8. lndependent tasks apply different operations to different data elements are called

9. The MPI function _ is used to return the current time.

10. ln Flynn's Taxonomy, SIMD means _.
TL, _ is the third step in the Foster's Metfiodology.

Q2. Solve the following items, explain using figures if possible:

L. State the difference between shared and switched

interconnection networks of a parallel qrchitecture. (3 Points)

2. Starting from the following figure, thlse four oOprations will
occur in the order listed: CPU L reads V, CPU 1 writf 5 to V, CPU

0 reads V, CPU 0 writes 9 to V. Show the states of the

directories, caches, and memories after each of these

operations. (4 Points)

3. An Omego network is an indirect topology and

it is illustrated for B processors in the figure (on

the right). Draw one figure contains: (3 Points)

a. The route to send a message from
processor 000 to processor 0LL.

b. The route to send a

processor 101 to 010.
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Q3. Assume that the execution time of a parallel program are divided into three components; the inherently

sequential computations o(n), the potentially parallel computations fin) and the communication

operations xl,n,p):
l1. Write the Speedup,lhe Efficiency and Amdohl's Low. (4 Points)

2. State the differences between amdahl)s Low and OLstofson-aorsis' Law.(2 Points)

3. Solve ONLY ONE of the following items: (4 Points)

a. Drive the Gustofson-Borsis' Low.

b. An application program running on 12 processors has the execution time o(n) = 3 minutes and

q(n) = 30 minutes. Compute the speedup and the scoled speedup of the application. Then

compute the experimentolly determined seriol fraction e.

Q4. Write an MPI program in which each process calculates and prints the sum of the following series:

Process0: 1*2+3+... + 100q

Process L: 2 * 4+ 6+ ... + 2000

Processp-1: p+2p*3p* ... + 1000p

The process 0 should also collect all the abgve sums in the variable GSUM and print it. Write the MPI
I

commands to execute and run this program On 10 Rrocesfes.

I

Q5. Solve ONLY TWO items from the following:

L. Use the reduction strotegy, using figures, to compute the minimum number among the following
numbers using the parallel computing system. Draw the binomial tree of process. (5 Points)

7, 5, -3, 12, 5, -7, 11, -4, 9, 8, 7, 2, Z 2, 1, -1

2. Discuss the advantages and disadvantages of using the strategy of "Extend Compilef'as a tool to
program parallel computer systems. (5 Points)

3. Suppose n pieces of work are allocated in a cyclic fashion to p processors: (5 Points)

a. Which pieces of work are assigned to processor k, where O < k < p - 1?

b. What are the most and fewest qieces of work assigned to any processor?

c. ldentify all processes having the most pieces of work.

d. ldentify all processes having the fewest pieces of work.

The End of the Questions ' Best Wishes, Dr. Emod H.A. Mobrouk
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Final Exam Faculty of Science, Computer Science
4h Level - Distributed Computin g MC452

2Hour -50 Points
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.' :W::,:;' '.' i"

^ffi,
Faculty of Science
Mathematics Dept.

Assiut University
2nd Term 2[l4l2[l5

Answer the followine Questions: (10 Points each)

Q1-. Complete ONLY 10 statements from the following items: (1 Point each)

L. _ solves a problem faster using multiple CPUs with local memory per CPU.

2. The number of edges per switch node ir]r lhe Binary tree network is _.
3. 

- 
is an application programming intelface for shafed memory multiprocessing programming.

I

4. The bisection width for a b mesh tree network witfr M switches is _.
5. The communication is called _ when a task needs,values from a small number of other tasks.

6. The function _ is the first MPI function called by each process.

7. The diameter of the Butterfly network of depth 4 is _.
8. lndependent tasks apply different operations to different data elements are called _.
9. The MPI function _ is used to return the current time.

10. ln Flynn's Taxonomy, SIMD means _.
1.L. _ is the third step in lhe Foster's Methodology.

Q2. Solve the following items, explain using figures if possible:

L. State the difference between shared and switched

interconnection networks of a parallel qrchitecture. (3 Points)

2. Starting from the following figure, th[se four opprations will
i

occur in the order listed: CPU 1 reads V, CPU 1 writ$ 5 to V, CPU

0 reads V, CPU 0 writes 9 to V. Show the stiates of the

directories, caches, and memories after each of these

operations, (4 Points)

3. An Omego network is an indirect topology and

it is illustrated for 8 processors in the figure (on

the right). Draw one figure contains: (3 Points)

a. The route to send a message from
processor 000 to processor 0LL.

b. The route to send a message from
processor 101 to 0L0.
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Tlt,e era,n-t cctn,sists of sir questi,ons of dffierent uteigh,ts. Tlte fi,rst four questions

are cantp'trlsory, whereas the last ttuo questzorts are opt'ional. Answer fiue
questions only using th.e a'nswer booklet(s) yt'roui,ded. If you ansaer all sit
quest'ion,s, tlte eranti,ner wi,ll only consr,de'r the fi'rst, .fiue o,nswe'rs. Answers are

erpected to be succt"nct but comytlete, Answers that are too long and i,rreleuant

wtll be ytenalized,

I\omenclature

H Hessian matrix

J iderrti[y triafri-'t

l('" Euclrrleati ?z-spa,cer

CA' the set of aiI functions rvhose first ,k derivatives all exist and are continuous

tnin rninimize

V/ graclient o[ ./

ft feet

s.t. subject to

Question 1 [ 18 marks ]

(u) [ Z marlis ] W]iat do we rnean by operations

(b) [ 2 marks ] Indicate ttre clegrees of freeclont

below:

rnin /(r, A, z) : 3r2 + 4 sin(Yz)

s.t. r*4y314,
y*z:6+r,
t:-Y{3;

z e {A,rl2,n}.

(.) I 2 rnarks ] Carr we *fir. u maxirnizatiou probletn as a tniuitnizatiorr probiem? Explain.

(d) t 2 marks ] Answer true or false: AII inequality constraints are active for all feasible

designs.

researclt'/

ancl thc problcm type of the problcm



(u) lsmarks j

flgure.

( l_,

,5 inDetelmine the tlrpes of the extremizers Xi. ?i : 1, the following

/(x)

(f) | 5 rnarks ] Suppose that we want to construct a box whose base length is 3 times
tlie base width. The rnateriai usecl to br:ilcl the top and bottorn cost $t0/ft2, and

the uraterial usecl to builcl tiie sicles cost $6/ft2. If the box nrust irave a voiume of
50 ft3, f'orinulate the problem of clel,errniuing t,he clirnertsious that will miniurize the

cost to build the box. Aiso mention the type of the optimization-probiem.

Question 2 [ 10 marks ]

(u) [ Z utar]<s ] Corrsider t]re fr-rnctiou /(r,) : - {/Eclefined ort the set Q : {rl1 < r S 3}.
Cirecli the existence of a gIobal rni.uirrtum tor J

(b) l8 marks ] Find the niriirnum point(s) of the functiqrn J(u1,"u2): r? + al+Zr!+
4:rN * 6.

We wish to firrd the rninitnizerQuestion 3 [9 ruarks ] Let /(r) : t2+4 cos(z), z € iR

r- of J'over the intelval [1.2].

(") [ S nar]<s ] Use t]re golden section method to loca,te r* to within an urtcert,ainty of
0,2.

(b) i 4 nraliis ] Apply Ner,vton's nrethod using the sanie nuritber of iterations as irr Part
(a) with the initial guess 1. What do you observe?

Question 4 [ 7 ruarks ] Describe the steepest clescent algorithrn fbr finding aI] approx-
irna,te ioca,l rninirnu.rn of a, rnultivariable furrctiorr, then perfbrrn two iterations only of tlie
algorrthm to rrinirnizc ttrc functiori f (21 ,rz): {rt-tlz+2rl*211rz*13, starting from
the point [0,0]'.

Question 5 (Optional) [6 rnarks ] Derive Nervton's method for the rninirlization of
a rtrr-ritivariable functrou, t,heu use it to tttilritnize the function /'(r1 ,zz): frt*fr2+2r!+
2:r1t;2 * r!, by tahiug the starting point a,s [0,0]".

Pa.ge 3 of 4 - Opertrliorts Resealch (2) f N4420)
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Question 6 (Optional) | 6 marks ] Consicler ttre problem:

min ,f(r)
s.t,. r € I),

r,heLe f e C2$4. Itor each of the follor,ving specifications for Q,**, and f', determine if
the giveu point r* is: (i) definiteiy a local rninirnizer, (ii) defiriitely not a local tninirnizer,

or (iii) possibly a iocal uriuirnizer.

(o) lZ nra.r'ks ] /'lt'-+ lR. Q: {r: [.2r, ,r]rlrr> 1], z* : [1,21". arrd Vl'(r-) :

i1, 1l'

(lr) i2rrrarlts]/'R'-+R.. S):{*:lrr,rrlrlrr20, rz>0} , e*:[1 ,z)r,V7@.1 :
[0,0]', ancl H(2.) : l.

(.) lZrnarks]/,R'+ R.. O: {*: [r,r, 4]rlt,1] 1, u2> 2] , r* :-11,2)r, VS1r.7:

ll.0l', auci H(r.) : I I (r, "]

\ / LU -I .]

End of Eramit'ta,tio
Best Wishes

Dr. Kareem Taha Elgi'ndy

\-\ \i
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Department of Mathematics,
Faculty of Science,
University of Assiut .

Year: 2014-2015

,.*-l 
\ .t-l* *

,ri;**r-

ciLoL &$ ;i--Jl Ltr o ,: 4.,lsltLt.Jl
cjl-l- rJSl drl+Jr I .

(Y) 6'trc JCsi :JJa^ll e*l
Jt Y i .-,y^llC-,,

:tJUtt{t:*,yt O" i-**s * ,., -i
1' I) Derive the fourth-order Adams-Moulton method for solving the initiat-value

problem
dv
fi - f(t,t), a<t < b, y(a) - q.

ll) Galculate a finite-difference solution of the equation
0u d2u

at= o*r' o(x(1' r>o'
satisfying the initial condition

u:1. for 0<x(1when t:0,
and the boundary conditions

0u

i:u alx:0forall t,
0u

*: -u atx:1 forall t,
using an expticit method with h : 7 and k * -l .10 1000

(5 marks)

(5 marks)

l) Derive the implicit finite difference method to approximate the solution to
the heat equation

0u 02u

ot= arr alxlb' r>o'
satisfying the boundary conditions

u(a,t): a, u(b,t):0, , >0,
and the initial condition

u(x,O): f(x), 0<x <1. (5 marks)
ll) Use the Euler method to approximate the solution of the following

Equation
y" -2y' + ! -tet -t, 0< t<1., y(0) -y',(O) -0..

3- l) Use Newton's method with X(0) : 0 to compute XQ) of the following
nonlinear problem

xl*x3*2x2-0,
Zxr* xj- 6:0.

Il) Derive the nonlinear shooting method to approximate the solution to the
boundary-value problem

y":f(x,y,y'), a1x3b, y(a)-q,y(b):0. (5 marks)

(5 marks)

(5 marks)

, itr.tlj Aridl
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l) Derive the linear finite difference method to approximatethe solution to

the boundary- value Problem
y"(x) :p(x)y'(x)+ q(x)y *r(x), O 3x < 1, /(0) -x, y(1) : B' (5 marks)

l!) Use the above method, write a Matlab code for solving the following
problem

y"(x) = 4(y - x), 0<-x <-1. , X0) = 0, Y(1) = l. (5 marks)

show that the error of the Euler method approximation to
y' = f(t,y), a <t <b, y(a) = 6v,

ls o(h) .

(1O marks)

l) Use the Runge- Kutta method of order 4 to approximate the solution to the

initial - value problem
dY 

-^ [i-uz "t o <t< o.B y(o) = o,
dt -YL J

(5 marks)

Il) Use the Runge- Kutta method of order 2, write a Matlab Gode for solving

the following problem

9=t et-2Y, 0<t<1, y(0)-0.
dt

(5 marks)

{5*Y1 '"'(rr1

.ijo "\F/r.l jJf cr.ll+e/r.l
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FACULTY OF SCIENCE
ASSIUT UNIVERSITY

Final Exam on Radiometric & Geothermal
(Two Pages)

June 2015

Methods (452G)

Time: 2 hours

1- Define five only of the following: (2 marks each)

Curi, Thermal conductivity, Terrestrial heat flow, Half-life time, Ionizing
radiation, Thermal gradient, Roentgen

4- Mark the following statements as True or False and then correct the false
statement (Bjfteen_qnly): (3 marks each)

1. Correction is needed in geothermal measurements due to Tidal effect
2. The interpretation of radiometric data is mainly qualitative
3. The disadvantage of 8'R-8'Sr 

age dating methtd-is that it represents a solid-
solid system (no loss of daughter)

4. The greater the depth, the greatest the thermal conductivity and the lowest
the thermal gradient

5. The Shorl half-life of aoK is one of the disadvantage of K-Ar age dating
method

6. Thermal conductivity of rocks is controlled by Porosity and mineral content
7. The depth of investigation in radiometric survey can be extended to i00m

below ground surface
8. The oxygen isotopes can be used to estimate Ancient climate feature
9. Thermal gradient can be used to detect changes in lithology
10.The appreciable anomaly in radiometric survey is 

- 
three times the

background
1 1. Salt dome structure will result in high gradient, low thermal conductivity
l2.The age of the earlh can be determined from the uranium-lead age dating

method
13.The scintillation meter is efficient in detecting Alpha and Gamma
14.salt domes are considered excellent targets in geothermal survey
15.The Radon Emanometer can be used to map faults

--1--



12,

l

l6.Temperature within the earth increases by 3oC per 10 fneter
17.The mean heat flow values of contents are higher thanl oceans
18.The radiometric measurements are usually conductdd in conjunction with

magnetic and electromagnetic readings 
l

19.The greatest temperature gradient occurs in shales anfl the lowest in salt and
'anhydrite

20.The radiometric method can be used to determine asptralt thickness

3- Write briefly (short notes) on Five only of the following: (3 marks each)

1) The radiocarbon and tritium method for age dating,
2) Most common age dating methods
3) Most common applications of radiometric methods
4) The regional and local information obtained from geothermal method
5) Different types of instruments that can be used in rbdiometric survey
6) Regions of anomalous heat flow
7) Causes of local variation in temperature beneath tfe ground
8) Geothermal measuring techniques with example l

End of questions Good luck
Associate Professor: Gamal Zidan AbdelAal

--2--
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Assiut University- Physics Department
Mathematical Physics - Code P316 - Final Exam. (50%l

Time: 3 HoursTerm: Spring z 2OL4- 2015 Date: 05 June, 2015

Answer the followins qaestioni (ull ouestions carry) the sume weight t0 points\

1-
:r 11- r2fit

i-[ {t'".=dr= Y
t (s+:cosx)"' 2.'12rc

..?)-)',2rlri
ii _ I v. e-.y dv _ jL_

J" ' 16
0

ii- Find fr-l ), Brl' 2' 2

5
, :)

2

2- i- prove that : J-.(x): (-1)' J,(*)

.1,tt- J _112(x) = 
^ 
/- cos x' lTEx

iii- I Jo(*) cosx dx = x Jo(r) cos x+ x J1(x) sin x +c

I

3- t l " Pn(^) P,-r(r) dx =
*1

2n
(2n+1) (2n-1)

ii- Express (x-3)3 in terms of Legendre polynomials i u, p"(><)

n=0

iii-Find pi("), p?G), pi(")
4- i- Find the Laplace transform of each of the following:

t3e5t , cos .[
ii- Find the inverse Laplace transform of each of the following:

(S +1) e-4"s 252

52 +,S +l' (,S -2)(^S +1)(,S -3)
5- Find the Fourier series of the function: f (x) = 1 , -fr 1x < 7r

and prove that

$ (-1)'*'-
L2

n=1.3.5.... n

2
TE

x Good Luck* lnstructor Prof. Dr, Ahmed A. Ebrahim
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