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4- Find the curvature and torsion of the curve: v = {4 % , 2?* , 4u+ 5} and prove that
the curve is & Helix. Find its angle and the constant direction #If ¢ , 1 and 8 are the angles
which the curve makes with the coordinate axes , then prove that

cosp +cosy =1, cos*d =2c05¢ cosyP (10 marks)

5- a) Prove that the necessary and sufficient condition that the involutes of a given curve C ina
plane curve is that the curve C be Helix. (5 marks)
b) Find the equation of the involute of the circle :-

X=acosfe, +asinfe, , a>0 (5 marks)

6- a) Show that for a curve lying on a Sphere of radius a and such that the torsion t is never 0,

the following equation satisfied :-

CRER *

Y
(5 marks) ;
b) Determine the curvatare x (1) and the torsion (1) of the curve given by :
r={g(u—siny) ,a{l—cosuw), bu}
Prove that
+ AN 24 B2y = X yaprlee
,(O) f( !/zj (ﬂ + O ) =1 {2 Ill,al‘.‘hb)‘
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9. Attack that initiated by an entity inside the security perimeter
A. Passive.
B. Active. ,
C. Insider.
D. Outsider. ;
10. means used to deal with security attacks
A. Prevent.
B. Detect.
C. Recover.
D. All previous choices.

Question 2: Answer the following questions: (10 Marks)
1- Discus the term CIA Triad? (5 marks)
2- Mention some of the computer security challenges?(5 marks)

Question 3: Answer the following questions: (10 Marks)

1-What is the main difference between passive and active attacks? (2 marks)
2-Define the term nonrepudiation and its types? (2 marks)

3-Mention the top five security technologies used in practice? (2 marks)
4-Explain the symmetric encryption ingredients? (4 marks)

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

1-Explain the methods used to attack symmetric encryption? (4 marks)

2- What is RFC 2828 definition for user authentication? (2 marks)

3- What are the general means of authenticating a user's identity? (4 marks)

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

1- What is [TU-T Recommendation X.800 definition for access control? (2 marks)
2- Explain by a figure the relationship among access control and other security
functions? (2 marks)

3- What is NIST definition for malware? (2 marks)

4- Malware are mainly classified into two broadly categories. What are these
categories? Discuss another method for malware classification? (4 marks)

Dr. Tarik M. A. Ibrahim



s=0;
fori=1:3
s=s+I;
end
disp(s);

a) 0 b) 3

d) 6

3. The output of the following code

c="door';

fori=1:3

disp(c(i));
end

a) d b) d
(1] 0
r 0

dr

=]

4. The error in the following code is

Jor k=5:1
disp(k-1)
end

a) for k=5:1 b) for k=5:1
disp(k-1) disp(k-1)
end end

c) for k=5:1
disp(k-1) —
end

-

d) non

5. 1In the following code

Function Sum = fr(a)
Sum =10,
Ifa>=1
fori=1:5
Sum = Sum-+i
end

4/5




end

put a=0 then the output is

a) 10 b) 11 c) 25 d)15
6. Convert the octal number 754; to decimal number
a) 469, b)492,, ¢)4990 d)459,
7. The binary equivalent of 7573,
a) 111011101100 b) ¢) 1010110101 | d)111101111011
11101111011
8. The product of 10011 *101 equals
a) 1100111 b) 1011111 c) 1101111 d) 111111
9. The summation of 4533+5425=...ccccc0vuuneee
a) 995; b) 1077 c) 1027; d) 1227;
10.The number 75735 equivalents to hexa-decimal number
a) F7B b) E7B ¢) FF7 d) BSF
Answer Table Section 2
Question | 1(2/3|4/5/6{7(8|910
Answer
== Best Wishes ==
:ﬁr ?Icamaa '3aye¢f «ﬂr G;Zfaa
' Fakiom

5/5




Sl

19. We can classify the algorithm in three different type

a)sequence, selection and

branching

b)branching,
calculation and
loop

¢) sequence,
branching and
loop

d) selection,
calculation and
loop

20. What symbols precede comments in MATLAB

a)" b)% c)// d)c'
Answer Table Section 1 ad
Question| 1| 2| 3| 4| 5| 6 7| 8 9|10
Answer
Question {11 {1213 /14 15|16 ,17 181920
Answer

Section 2: from 1 to 10 (30 marks)

1. What is the value of JJ after the Matlab code below executes?

e

- e

JJ=0;

for I=1:2:5
JI=JJ+I;

end

a) 4 b)3 )5S &) 0

2. The output of the following code is:

3/5



7. Gigabyte=....... .

a) 1 million bytes b)1 thousand | c)1 billion , d) 1 trillion bytes
bytes bytes

8. The laptop computers or notebook computers are ................. computers

a) Micro b) Mainframe | c) mini d) Super

9. A well designed computer program must be:

a) correct and accurate b) easy to ¢) easy to d)a,bandc

understand maintain and

update

10. cccvnircirnnnnens occurs when the rules of programs are violated.
a) syntax error b) run-time c) logic error d) comments

errors ) *
i 5 translates the program in assembly-language into machine-

language.

a) function b) Compilers | c) Assemblers | d) Interpreters

12.Which Matlab command is usually used to repeat a set of commands an
unknown number of times?

a)while b) for c)if d)disp

13.Let x = [2 5 1 6]. How can we compute the square root of each element

a) square(x) b) x.~(1/2) ¢) [1.4221sqrt(6)] | d) x*(1/2)

14. Which Matlab commands create a vector of the even whole numbers
between 31 and 75.

a) 32:2:75 b) 31:75,2 0)31,33,.,75 | d) 31-75/2

15.In Matlab, which of the following symbols cannot be used in the condition
statement of an IF statement?

a)> b) <= ¢) == d) =
16.Given the matrix input in Matlab A =[15 7; 2 6 4; 3 8 2], which value is
referenced by A(3,2)? '

a) 8 b) 4 c) 6 d) s

2/5
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| Qa

Complete FIVE ONLY of the following:

a)

b)

c)

d)

e)
f)

g

(1) Memorizing data or references, such as dz}ta values, data |

collections, or references to other objects, represented as a property.

(2) simulates the components that are called by the tested
component.
(3) is a description of how a user will use the system-to-be to

accomplish business goals

“@ who needs to work together, not how they work togéther

(5) is a particular choice of input data to be used in testing a program

Do not take on too many computation responsibilities is ___(6)

@) requirements define factors, such as I/O formats, storage

structure, computational capabilities, timing, and synchronization.

10

marks

‘Best Wishes, Dr. Hanaa A. Sayed
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Scientific Compnting (1) (451MC)

.a""&" ! S (a}'e »}"j i — cemimnn e s
Aunswer the following quesxmns’

1.2) Explain the Box-Muller transformation method to generate random sample

~f zize n from the Normal! disiribution with mean u and standard deviation G

and write the corresponding algorithm- {7 Marks)
b) Use ar apprepriate method to generate random sample of size n from the

discrete uniform distribution with probability density function
f{(x)=-,x=12,.,n. (6 Marks)
K= "k

2-a) Use the importance sampiing method to comipute the integrais: (8 Marks)

(1;} (Di\t.} - “7}_: Jeon €7 dz, {U) fg 'j,"'l“z‘dX
2T I+x

b} Use the central lim t"’ii?ﬁ.?i‘”! to generate random sample of size n from the

binomiai ds*"o ion with parameters n oand p, and veite the corresponding

=t

N 05 wfo & 5 [P
aigorithmi»o (5 Marks;

L - [P ‘ : Lim ’ I g g 0 1 P b s
J-ay Expigin who fo usa the Monte Carlo wilegration method o compute the

pen et j P hom e ',"'.. ‘. ~ty Rl e 44 BT D "1 ; ) e ] i o
integrals: (i) 1Y O sinxdx, G0 o, xode {6 Marks)

k) Use an appropriate method 0 generate random samnie of size n from the

Beta dssf ibmun with probabitity density function T(x} :}—3—17) x %1 (1- \B 1
‘ i

C<x<1, and write the corresmnd ng é ’ucrs‘hm - {6 Marks)

Qs

4-a} Write:the algorithr r'r% use the Nﬁwm method fo' s le‘e fbe foliowing non

N U S A f\?«‘ ; 3
linear equations: &7 —¢” =0, ln(l+ X4 7= 0, %g } e

U\

{7 Marks)
b- Compuie the constant and linear approximations for the following function by

- \ - n .
Grmey R {4 o o NP
using LSP . vity==0c" 01 (& Marks)
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Final Exam for Level 4 Mathematics Dept.

. Subject: Software Design and Engineering - Faculty of Science
Co;;;z :l\lzoi_}\‘;[lﬁ.‘:m Assiut University
1st Term 2016/2017
we!
Answer the following questions (50 marks)
Q1 | a) What are the framework activities? m;fks
b) Describe the V-Shaped SDLC model for software development and list three
advantages and weaknesses for this software development.
c) What are the main differences between equivalence testing and boundary testing
15
Q2 | a) State the requirements and use cases for the following user story” the system marks
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 remaining 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.
Q3 | Show system sequence diagram and domain model for Unlock Use case. 10.
marks

‘UseCaselUC-1: Unlock :
‘Related Requirements: . EQ:

4,and REQS stated in.Table 2-1 .

kand enter, and get space lighted up -

5l automatically.
ipating Actors: - ;LockD'evi'ce LightSwitch, Timer
o e The set of valid: keys stored in the system database is-non-
Sy g, e empty: - , R —
.Pre;pndx_tlons. * The: system dlsplays the menu:of avallable functions;at the

door keypad: thevmenu choices are “Lock” and “Unlock.”
POStCOI’!dItIOﬂS' autoLockinterval.

‘Fjew of Events for Main Success Scenario: » -
=5 Sl Tenant/Landlord arrives at the door-and selects the menu.item’ ”Unlock"

2 'mclude AuthentlcuteUser UC 7
“ systemi(a) 51gnals tothe T enant/ Landlord the lock status, e.g.,
3. “disarmed,”(b) signalsto: ‘LockDevice to disarm the lock, and {c) S|gnals to
o LightSwitch to-turn the lighton- -
< 4. System signalsto the Timer tostart the auto-lock timer countdown
4 Tenant/Land_i*ordaopens the-door, enters the home [and shuts the door
and locks] - ' ‘

Theauto-lock timer -has started countdown from -




Assiut University 4th Level Computer Science
Faculty of Engineering Course: Computer Organization
Elecqtrlcal Engineering Dept Time: 2 Hour's -
# 1% Term - Final Exam . ,
¥ 2016/2017 - Jan 2017 Max Points: 50
Importagt e No. ofpageS' 3 - No. of questions: 4 + 1 Bonus
remar_}k§i # ;

hen and why was it no-longer applicable to microprocessor

rite down the binary representation of the decimal number 14.125 assuming the
ingle precision format.

3 nslate the. followmg C code to MiPS assembly code. Use a minimum number of
instAssume that the values of a, b, i, and j are in registers $s0, $s1, $t0, and $ti,

'ly Also, assume that register $s2 holds the base address of the array D.
% for (1=0;7i<a; i++)
for (3j=0; j<b; j++)

(@) Qo P
SW. $t§
(b) Assum E

numb

? 32(st2) ¥

that the followmg .multlphca*lon circuit is used but with multiplving only 4-bit
(both multlphcand and multiplier are 4-bits).

Midtiplicand

32 bits

T,
£ SHIfL ricihl [ty
Product it vign ( Control
i Write t»—-—--——-»-—--»-\te;St
64 bits &

f(1) LE-—) ts) What will the size of the Product register be?

-(11) (__ pts) How many shlft oper ations will be executed by the control unit until we have
tF e answer?

(iii) (_ 'pts l ts) Create.a table showmg the contents of the two registers in the figure as we start

th,e operation and-after each edition and shift operations until obtaining the final
" wer. Assume we are multiplying 6 by 5.

(10 POINTS) ' -

(a) (3.pis) State the role of each Qf the following MIPS registers in procedure calling: $a0, $v0,
$s0,.% $sp, and $ra
g ] ‘gg 3 7

A
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Answer the following guestions:

1.2) Explain the Box-Muller transformation method to generate random sample

~f zize n from the Normal disiribution with mean i and standard deviation G

and write the corresponding algorithm- {7 Marks)

b) Use ar apprepriate method to generate random sample of size n from the

discrete uniform distribution with probability density function
f{(xy==,x=12,..,0. (6 Marks)
1

2-a) Use the importance sampiing method to compute the integrais: (8 Marks)

(i) Dt)=-A={1, ™7 dz, () jg"——dx
2T 2
0} Use the central lim eer@m to generate random sample of size n from the
bimméai_‘giéstgibz,siémrv witth parameters n and p, and veite the corresponding
algorithm & 6 *»';3'"%5; |

~ - [PV : & ‘.w» PP - o~ 3 e,
3-a) Eupipin Who to usa the Monte Sarlo wiegration method to compute the

I T 2SN ¢ ) AP e S E IS B . Y
integrals: (1) (Y sixndx, (i 2, bdx (6 Marks)

k) Use an anpropriate method o generate random samn{e of size n from the

Beta dssf :b ytion with p;ubab* ity density furot!ca (X} = «—(T}'{—‘{— xc‘“"]'(l', - X)B"'l ,
Mot
C<x<1, and write the corresponding ’ucrs‘hm - (6 Marks)

1

4-aj Writa«the aigorithm ar' L;ae the Newton method toaﬁlve the foliowing non

Nt 7
4

linenr equanons: ¢ — ¢ =0 Cda(ex4yy=0 wg =vy =035 {7 Marks)
b- Compuie the constant and linear approximations for the following function by

using LSP it} = , 10




_Fifth Question (13 Degree) e

into a mormed space Y.Prove thatif Yisa Banach space then B(X,Y) is also a Banah space.
\b) tet / :C[0,1]— R be afunctional defined by:

f(x):ix(t)dz, x(t)eCla,b].

Show that fis linear , bounded and ” I/ “ =b —a.

(€) Give an example of a metric space which is not a normed space with proof .

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

Prof.R.A.Rashwan . The End
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Answer the following questions by using MATLAB language: (50 marks)
1- (a)- Write a MATLAB program to compute an iterative formula \/_ thre N.
is a positive number and hence find ¥19? o
(b) Using the Bisection Method to find a solution to f (x) =0
(I) Write a MATLAB program for approximating the solution to
2x3 —x2+5=0for —2<x < —1towithin 107>
(IT) Compute the exact solution using MATLAB.
(IIT) Compute the actual error.
2- (a) Using Lagrange 1ntcrpolat10n polynomial, write a MATLAB proglam
for approximating y(0.1) and y (O 1) from the table below:

X 0.0 0.2 0.4 0.6 0.8
'Y 1.000 1.22140 1.49182 1.82212 | 2.22554
(b) Solve the system of differential equations by the Runge Kutta method
of order 4:
dx

i A Z—Z = 3x +2y,x(0) = 6,y(0) = 4,n.= 100, O-S't <1,
and compare them with the analytic solution

x(t) = 4e*t + 2e7t |,  y(t) = 6e*t — Ze‘t
3- (a) Write a MATLAB program for approximating f dx using the

composite Simpson's Rule at n=10 and use it to calculate approximately
In3.

(b) Solve the differential equation by Taylor’s method of order 4:
2 = 2ty?, y(0) = 1,h = 0.01.
4-(a) Solve the differential equation by Hamming method at x=0.2 :
L=t -y, y(0) =1, h=005
and compare it with the analytic solutiony = —e™t +t? — 2t + 2.

(b) Which does MATLAB language consist?, what are the types of constants
and variables in the language of MATLAB?

5- Solve the differential equation by finite difference method:

dzy du
2 ty=0,y0®=1, —(0)—0 0<x<5 Ax=0.1.

Good Luck

Dr. Tarek Aboelenen



’
INSTSTRUCTION SET (SUBSET) REGISTERS
E . Name Number Description
Name {formag.op, funct) Syntax - +% .. Operation Szero 0 constant value 0
add (R,0,32).% add rd,rs;rt . reg(rd) :=reg(rs) + regirt); Sat 1 assembier temp
add lmmedlate \,8 na) addi rt,rs,imm - regirt) = reg(rs) + signext(imm}; SvO 2 function return
add immediate unsigned {1,9.n3) addiu xt,rs,ima - reg(rl) := reg(rs) + signext({imm); Svl 3 function return
add unsigned;(R,O,?,S) addu rd,rs,rt reg(rd) .= reg{rs) + regirt); Sad 4 argument
and (R,0,36) % W " and rd,rs,rt ¥ reg(rd) = reglrs) & reg(rt); Sal 5 argument
and Immedi&i {1,12,na) ‘andi rt,rs,imm: reg(rt) := reg(rs) & zeroext{imm); $a2 6 argument
branch onequal (1,4,na) beq rs,rt,label  if reg(rs) == reg(rt} then PC = BTA else NOP; Sa3 7 argument
branch on: nsi qual (1,5,na) bne rs,rt,label if reg(rs] (= reg(rtj then PC = BTA else NOP; $t0 8 temparary value
jump and [mk reglster {R,0,9) jalr rs "o 0 Sra:=PC+4; PC:=reg(rs); St1 9 temporary value
! e rsoTTET pCi=repirs); 512 10 temporary value

jump (3,2 na) H 3 label . . . 'PC:=ITA; $t3 11 temporary value
jump and ﬁnE(H na) jal label ‘-t . $ra:=PC+4; PC:=ITA; st4 12 temporary value
load byte {I, 3",na) 1b . rt,ima(rs) reg(rt) := signextimem{reg(rs) + signext(imm)l,q); St5 13 temporary value
load byte unsggned (I,36 na) lbu  rtjimm(rs) - reg(r t) = reroext{mem{reg(rs) + signext{imm}l,..); St6 14 temporary value
load upper qumediate (L,14,na) lui  rt,dmm o0 0 reg(rt) = concat{imm, 16 bits of 0); St7 15 temporary value
load word {1,35,na) . ! lw  rt,imm{rs) . reg{rt):= memireg{rs) + signext{imm)}; $s0 16 saved temporary
multiply,-32- hgt result {R,28,2) mul =rd,rs,rt ¢ reg{rd):=regirs) ¥ regirt); $Ss1 17 saved temporary
nor {R,0,39) § nor rd,rs,rt ' reglrd) := not{reg(rs) | reg{rt)); S22 18 saved temporary
or{R,0,37) or rd,rs,rti-gs reg(rd) = reglrs) | regirt); $s3 - 19 saved temporary
orimmediate. @ 13,n3) ori ‘rt, :s,imm' reg(rt) := reg{rs) | zercext{immy); $sq 20 saved temporary
set:less tharg‘kmlz): slt rd,zs, b reglrd) = if reg(es) < reg(rt) then L else 0; $s5 21 saved temporary
set less thani ‘Stgned (R,0,43) sltu pd,rs,x coreg(rd) = if reg(rs) < reg(rt) then 1 else O; $s6 22 saved temporary
sef less thénfrﬁmed»ate {1,10,n3) slti xrt,rs;imm- - reg(rt) =i reg(rs) < signext{imm) then 1 else §; $s7 23 saved temporary
set less than mmedlate sltiu rt,rs;imm.  reg(rt) :=if reg(rs) < signext{imm) then 1 else 0; $t8 24 temporary value

unsigned (lg“l,na) ‘ Lo $t9 25 ternporary value
shift left Iogiwf(R 0,0) 811 rd,rt,shamt reg{rd):=reg(it) <<shamt; $ko 26 reserved for OS
shift feft loglca!vanable (R0,4) sllv rd,rt,zs = reg (rd) := reg{rt) << reg(rsq.qh Sk1 27 reserved for OS
shift right arlé\mehc {R,0,3) sra xd, :t,shmc reg{rd) = reg(rt) >>> shamt; Sgp 28 global pointer
shift right Iogical {R,0,2) srl rd,rt,shamt reg{rd) = reg{rt) >> shamt; Ssp 29 stack pointer
shift right loglcal variable {R,0,6) sriv rd,rt,rs reg{rd) = reg(rt) >> reg(rs,,); Sfp 30 frame pointer
store byte {1,49,na) sb  rt,imm(rs) - mem(reg(rs) + signextiimm)),, := reg(rt),,. Sra 31 return address
store word (I,QB,na) sw rt,imm(rs) .mem[reg(rs)+ signext{imm)}] :=reg(rt);
subtract (R, 0,34) - sub  rd,rs,rt g reg(rd) == reglrs) - reg(rt);
subtract unsigned (R,O 35) subu rd,rs, vt ;o reg(rd) = reg(ss) - reg(rt); "
xor {R,0, 38) xox xd,rs,rt . regird) =regrs) " reg{rt);
xorlmmgdl n}il 14, na) xori rt,rs,imm . reg{rt) = rerglrs) » zeroext{imm);

Deﬂniﬁons A
* - Jump to target address: ITA = concat((PC + 4ly,.45, address(label), 00,)
LS Branch _lget address: BTA=PC+4 +imm*4 .
% ;
Clarlﬁcation
s Al numbei's are given in decimal form (base 10)
= " Function signext(x) returns a 32-bit sign extended value of x in two’s complement form.
L Funcﬁon;eroext(x) returns a 32-bit value, where zero are added to the most significant side of x.
« O Function concat(x y, ..., 1} concatenates the bits of expressions x, y, ..., Z.
Subscnpts, for instance Xg; means that bits with index 8 to 2 are spliced vut of the integer X.
;Functlorkgddress(x) means the address of label x.
: 3 d;T means “no operation” and “not applicable”, respectively.
a3 abbreviation for “shift amount”, i.e. how much bit shifting that should be done.

31 2625 202091615 1110 65 0

N N R PR

6 bits 5 bits 5bits : 5 bits 5 bits

S
31 26 25 21 20° 1615 0
[ % op ‘ s J e J immediate l
© 6 bits S bits S bits - 16 bits
31 2625 ' 0
, ' l ‘ " address '

; 6 bits . Sicd o 26 bits

Formats

IEEE 754 Float-FPoint

F/oaﬂﬁg Point Components

‘[ Exponent |: [Fraction i

8{30-23] | 23 [22-00}

1163} | 11[62-52] { 52 [51-00]
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University: Assiut Neural Networks Time: 2 Hours
Faculty: Science Final Exam 16/17 5/1/2017
Dept: Math. 4,459 Level 4
Question 1: 10 points. !

1. List three definitions for Machine Learning.

dendrite
2. Explain the following figure:

Question 2: 10 points.

Use Perceptron algorithm to learn the function: synapse
1 1
plz 1 ,tlz[O] y p2: 1 ,tzz[l]
__1 -1

Question 3: 15 points
1. Explain Naive Bayes algorithm.
2. Consider a table containing the following instances:

age |income stud?_n~_tjﬁcredifffTrat’ins, _buys computer
<=30 |high No [fair no
<=30 |high No |excellent no
31...40 |high No |fair _yes
>40 medium No |[fair yes
>40 low Yes |fair yes
>40 low Yes |excellent no
31...40 |low Yes |excellent yes
<=30 |medium No [fair no
<=30 |low Yes [fair yes
>40 medium Yes |fair yes
<=30 |medium | Yes |excellent yes
31...40 /medium No |excellent yes
31...40 |high Yes [fair yes
>40 medium No |excellent no

Using Naive Bayes approach to predict the class label for the test sample X = (age <=30, Income =
medium, Student = yes, Credit_rating = Fair)

Question 4: 15 points

1. What is the goal of the SVM algorithm? When can be it successfully applied?

2. What is the margin? Which are the equations of the two margin hyperplans H+ and H- ?
3. Summarize the main advantages and limitations of SVM.
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Choose the correct answer (15 marks)
1. The input to the system is the sceire description and output is a static or animated
scene to be displayed in ..............
a) Active Graphics systems
b) Passive Graphics systems
c) Aandb
20 e is the specification of an Application Programming Interface (API)
a) Gl library
b) Glu library
c) Glut library
30 configures the type of window we want to use w1th our application.
a) glutlnit()
b) glutlnitDisplayMode()
¢) glutCreateWindow(),
4, i, selects which matrix subsequent functions will affect
a) glMatrixMode()
b) glLoadldentity()
c¢) glOrtho()
5. Rotation about an arbitrary point P in 2D space steps Ar€:..ceveeneennens
a) Translate by (-Px, -Py), Rotate and Translate by (Px, Py)
b) Translate by (-Px, -Py), Translate by (Px, Py) and Rotate
c) Rotate, Translate by (-Px, -Py) and Translate by (Px, Py)
6. e where the scene and viewing specification is made
a) World Space
b) Object Space
¢) Screen Space
T is used to rotate point around X axis
a) glRotatef( 90.0, 0.0, 0.0, 1.0 );
b) glRotatef( 90.0, 1.0, 0.0, 0.0 );
¢) glRotatef( 90.0, 0.0, 1.0, 1.0 );
8. glutSetWindow used to..............
a) find out which window is currently
b) destroy windows
¢) select a window to render
0 allow us to use area averaging instead of point samples
a) Wrapping parameters
b) Filter modes
¢) Clamping
| {1 O single color per polygon
a) Smooth shading
b) Flat shading
c) Wireframe
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(b) 1 gts[ T?E‘lplement the C fum’non strcount (char* str, char x) in MIPS Assembly.
The functlon accepts a string str of ASCII characters terminated with the NULL character,
and a ch,aracter x. It returns the number of occurrences of the character x in the string str.

For eannple, strcount(“hello" ‘1) returns 2.

ALU|
. result N
= - Shift
: left 2
B Read ﬁ
1% Read ] - ALUS /\l U operation
. = i B : address rgg?g(er L Read | ’ MemWrite
| | Read data 1 Z MemtoReg
: ¢ | | Instruction | register 2 ALU W
3 i
¢ *, ) | Write ,Registers peag ALllJt Address Rdea;d froemt
+ lnstruction e register data 2 M esu : ata M
‘memory A o X
' . Write - el X
’_> ‘data Write Data
RegWrile | , - data memory
: I
iy A 5016 MemRead
% N Sign- \ N :
T f

vy

(1) 12 pts[ Why must this design have separate instruction and data memories?
¢ (11) 9 Efs[ What are the values of the control signals: RegWrite, MemRead, ALUSrc,
Memerte, ALUoperation, MemtoReg, and PCSrc in each of the following instructions:
1) add $t2, $t2, $t3
2) 1w $tl1, ,,8 ($s2)
.,ﬁ'é 3)' beq $tl, $2, offset
(111) (2 _pts) If the offset in a jump instruction is 0x8E47, what are the outputs of the sign- 4
extend and the j jump “Shift left 2” units?
(1v)_ 1 ptsi What is the ALU’s Zero output needed for?
2 p_ts[ Why is a single-cycle processor implementation NOT used Today?

BONUSIQUESTION 5 (5 POINTS)

Consider three branch prediction schemes: predict not taken, predict taken, and dynamlc
pmdxchon? ssume that they all have zero penalty when they predict correctly and two cycles
when they are wrong. Assume that the average predict accuracy of the dynamic predictor is
90%, Which predictor is the best choice for the following branches?

(@) 4 A branch that is taken with 5% frequency
(i) A branch that is taken with 95% frequency

‘ (111) 3A branch that is taken with 70% frequency
i b 4

GOOD LUCK! . T F

Dr. Moumen El-Melegy
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Choose the correct answer and write it in the answer table:

Section 1: from 1 to 20 (20 marks)

) R temporarily stores data and program instructions during processing

a) Primary storage

b) RAM

c) ALU

d) Secondary
storage

2. The devices convert electronic data produced by the computer system and

display them in a form that people can understand.

~——-

.

a) Input devices

b) Output
devices

c)
Communication
devices

d) control unit

3. The devices provide connections between the computer and
communications networks.

a) Input devices

b) Output
devices

c)
Communication
devices

d) control unit

4. Where the manipulation of symbols, numbers, and letters occurs, and it
controls the other parts of the computer system.

a) RAM b) ROM c) system ~ 1 d) CPU
board 1
5. Directs and coordinates operations in computer
a) Control unit b) CPU c) RAM d) ROM
6. A visual display unit is an example of
a) output device b) input/output | c) backup d) mediums
' devices devices
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! ,
| 4- Find the curvature and torsion of the curve : r = {4e*, e?* |, 4y+ 5} and prove that
!

the curve is a Helix. Find its angle and the constant direction . i ¢, 1/ and 8 are the angles

which the curve makes with the coordinate axes , then prove that

cosp +cosyy =1, cos*d =2c05¢ cosy (10 marks)

5- a) Prove that the necessary and sufficient condition that the involutes of a given curve C in a
plane curve is that the curve C be Helix. (5 marks)
b) Find the equation of the involute of the circle :-

X =acosfe +asinfe, , a>0 (5 marks)

6- a) Show rhat for a curve lying on a Sphere of radius a and such that the torsion 1 is never 0,

the oﬂomuﬂ equation satisfied :-

| (5 marks) |

| b) Determine the curvatuee # (1) and ths torsion T(u) of the curve given by :
r == {a{u —sinuw) ,a(l—cosw), bu}
Prove that
. ey 2 4 B2y o
() f(’f/z} (a4 by =1 (% marks)

b gill s Zladlly Llkal Jeal ae Atiad cagail

MWﬂmMJUA - ade chaiall ae daaf /]
e ! =
[~—~—— f ‘_C’., /\n& ,A,J Py / e "M_.____'_’,,? T




Q.2 | What are the differences between? (10 marks)
a) the function glOrtho() and the function gluPerspectlve()
b) Double-buffering and depth buffer
c) Magnification and Minification ’
Q.3 | Write the display function that draws the scene shown in the image
below(15 marks)
Q.4

Write the display function that draws the scene shown in the image below
(10 marks) '

Best Wishes, Dr. Hanaa A. Sayed
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. Answer four questions only from the follow‘ing questions:
- First Question (12 Degree) - e S S T -
(a) Are d as defined- belowby T o s

d(x,y) (x yl) +(x yz) x—(xl,xz),y (va’2) x,y €R2
_ defines a metric on RZ.
_(b) Show that every convergent sequence in a metnc space (X d Jisa Cauchy sequence

S o w—bﬁtl‘t"t].’rervonverse is not true. .

o Fourth Question (13 Degree)

() Show that the space 2% with ametnc -d ( ,y ) = Sup lx -—y | x ,y € £ s complete.j—ﬁf‘ o
© Second Questlon (a2 Degree) ’
' (a) Give an example of non-complete metric space with proof
' (b) LetT be a mappmg of (R,d) into itself . Show that the condition :

. - d(Tx,Ty) < d(x, Y), X#Y
, is insufficient for the existence of a fixed point of T. o : ol
5 (c) HTisa contractlon mapplng ,show that T" ( neN)isa contractlon JIf T "is a contractlon for n >1 o

Show that T need not be a contra_ctlon.

Thn‘d Questlon (13 Degree)

(a) Using. Banach fixed' pomt theorem to show that the differential equatlon

(l‘)—f(t,y(f)) ,y(a) Vo,

has a umque solutlon in C[a b]. * _ _ - o
(b) Prove that every finite dlmensmnal subspace Y of a normed space X is complete -
(c) Let X R”w1th the norm: N

||x” =(‘Z,|x.|p) O<p<1 n>2 xeR"
=l .

- Show that (X “ ” ) lsnotanormed space v

(a) Prove that the space ﬁ (1 < p=s 00) with a norm ”x " = (le l ) isa Banach space |
‘_' (b) Show that any two r norms " "ﬂnd ” " on R are equwalent and glve examples wnth proof

~ for two equlvalent norms and for two nonequrvalent norms.- o T
o (c) Prove that on a finite dimensional normed spice (X, " ") every linear operator o

on X is bounded and show that 2 dlfferentlal operator is unbounded

-

PT.0
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eT~\V/Y~\'\ dj\z\g-*-‘bﬁ’dd‘g-ﬂ-é-"dh:“‘
YA/ /Y eyl gy da a0 LAdSH Ay
Cilelu &M ;QAJM- 8o Llalds e alaa (;?\i);J)ms
(5588 JS 08 il p0 © &bl gy - Jlges JS 08 il pa Vo) ok Law i Al 0
ALl Alstaall alad) Jad) an of — QudLY A8y sk aladinly (1)
6t—s—-r=18x—-4y

Ll Alslaall 3 el Jadl s Jal<ll Jali (e S o (0

.z=3xp +3yqg + -

6
z rdq
Llalinl) Astaall alad) Jadh aa of — L of 48 b aladiaily (1 - ¥
2
yzuw +2xyu, —-yu,= yj .
: v

O . , 1 . ey % 1
gl ccils @ o0 Sy, + 2y, = s, Askaldll ddeall da b = — F(r)cos(w 1+ a) O pass (%
c” r
(=0 NS Bagdaa gy (88 e aand Al ale 139 Ll aladl Jalilaeiy £(p) ANAN LgREaT Sl Aostadl Abialin) Adaleal)
an f= f Aadd giai ol ey L Lo g ool cild LS 4 2 0 Ol r =g Ay, =0
C

Jalsl Jal) 'bj‘?:‘dﬁ‘f“ Pyt ps=py+l o pix+ pyxy = p32 plail) O&%ﬂajﬁ\hﬂ‘&gﬁ(i-"
=y po=e? Ll dalaall sall Jalt aa gl (@

(x, +x ) (p, +p)+z po=0 dbialinl) dalaall JalSih Jadl 2 gl — (o pSka 43, ha aladindly (‘ -¢
< b A0 ) ga o Vg giat Gy u = XY 5l o )Py 4x w4y, = 0 dlalidl) Adeal) da aagf (o
. u, =—cos(2y) when x=a ¢« u—>0 as x > o gl (g8at u Adlallg

duLaliall Astaall (325 o) kel Jadl g Jal& Jadl ¢pa SIS (e - U Ay sha aladiaaly ()-8
p=-yq+q’ . .
BV Sus [(x,0)=1,,V(x0)=V, sin(%) gyl §ia3 N g Vo= L] | [ =—cV : i c¥alaa da (o
cceRY ¢ (Gall Jalra) Lol T ooyl
. q'r = 2pgs + p’t = 0 ALl Aseall Jalsh Jall cpe — geige 4By sk alasialy (127
by pddl Fay oM paldd Jall sl ad 2 = x7y Al Adalaall lad) Jad) 2 f (o

.2(x.0) = x*, z(1,y) = cos y

ONIae Aae dasa o coe ALind gt
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