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L (S Marks) True or False? (One mark for each question)

The cross product of two vectors of the same dimension is not defined.

OpenGL runs only on Microsoft operating systems.

OpenGL can draw convex polygons.

Positive value for the rotation angle © defines clockwise rotation about the pivot

point. )

5. Once a 2D or 3D rotation is performed, it is not possible to reverse the rotation.

6. If the scaling factor value is less than one, then it increases the size of object.

7. The OpenGL command glClearColor(0.0f, 1.0, 0.0f, 1. 0f) clear a window with
blue color

8. The purpose of using double buffering in OpenGL is to avoid flickering.

o Two translation matrices, Ti and T2 can be combined into another translation matrix
T by adding them, 1.e. T=T) + T2

10. The aspect ratio of an image is defined as the ratio of height to width.

1. The illusion of 3D is created on a flat computer screen by means of a bag of
techniques such as shading and shadows.

12. The function glPolygonMode allows polygons to be rendered as filled solids, as
outlines, or as points.

13. One important rule when you use quads is that all four corners of the-quadrilateral
must lie in a plane.

14. The Phong reflectance model does not consider the geometry of the object being
shaded.

15. OpenGL is a software interface to graphics hardware.

LN

II. (5 Marks) :
a. Determine the values for x,y, and theta if - rot(z,90) trans(4,1.0) =
trans(x,y,0) rot(z, theta)
b. Write the above transformations (rot(z,90) t1ans(4 1,0) and trans(x,y,0)
rot(z, theta)) using OpenGL commands.
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(14 Marks) Fill in the blanks (T'wo marks for each question).

The RGB of a yellow coloris ............

The position of the 3D point (0,-1,0) after rotating it by 90 around z-axis is ............
The 3x3 matrix for a translation by 2inxand 3 inyis............ ,

Given three vertices P1=(1, 1, 0.5), P2=(1.5, 0.5, O 5), P3=(1, 0.5, 1) on a plane, the
equation of the planeis ............

The Modelview matrix after executmg the following OpenGL code segjment 1s

giMatrixMode(GL_MODELVIEW);
glLoadldentity();
glScalef (-2.0,1.5, -3.0):
The Modelview matrix after executing the following OpenGL code segment is

gIMatrixMode(GL_MODELVIEW);
gll.oadldentity();
glRotatef(-90.0, 0, 0, 1.0);

The Modelview matrix after executing the following OpenGL code segment is
giMatrixMode(GL _ MODELVIEW)
glLoadldentity();
glScalef(-1.0, 2.0.-1.0);
glRotatef(90.0, 0, 0, 1.0):

(4 Marks) Suppose we have the following sequence of transformations:

glRotatef(90, 0, 0, 1);
glTranslatef(1,1,0);
glRotatef(180, 0, 0, 1);
glTranslatef(2,1,0);
Draw_Unit_Square();

Assume that Draw_Unit_Square function draws a unit square (extending from 0 to
I in x and y). Draw out the intermediate four positions of the square as each
transformation is applied.
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(12 Marks) The figure below contains two positional light sources and two points in
2D. The right light source emits red diffuse light = (1.0, 0.1, 0.1). The left light emits
blue diffuse light = (0.2, 0.2, 1.0). Given the normal vectors shown in the figure.
Assume the constant attenuation=0, linear attenuation =1.0, quadratic attenuation=0, the
spotlight effect=1, the material ambient = (0, 0, 0), the material emission=(0,0,0), the
diffuse components of the material = (1.0,0.5,1.0), and the specular components of the
material = (0, 0, 0) for the two points. Using the Phong reflection model, calculate the
followings: o

a) (4 Marks) The normalized normal vector for the two labeled points.

b) (4 Marks) The diffuse intensity for the two labeled points for red light source.

¢) (4 Marks) The attenuation factor for the two labeled points for blue light source.
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Answer the following questios

Choose the correct answer (50 pts)
1. The _format is usually used to store data.
a) BCD b) Decimal
c) Hexadecimal d) Octal
Answer:
2. The 8-bit encoding format used to store data in a computer is
a) AsCll b) EBCDIC
c) ANCI d) USCII
Answer:
3. Which memory dewce is generally made of semiconductors?
a) RAM b) Hard-disk
c) Floppy disk d) Cd disk
Answer:
4. The ALU makes use of to store the intermediate resulits.
a) Accumulators b) Registers
c) Heap d) Stack
Answer:
5. are numbers and encoded characters, generally used as
operands. “
a) Input b) Data
c) Information d) Stored Values
Answer:
6. bus structure is usually used to connect /O devices.
a) Single bus b) Multiple bus
c) Star bus d) Rambus
Answer:

7. The 1/O interface required to connect the 1/O device to the bus consists of

a) Address decoder and registers

b) Control circuits

c) Address decoder, registers and Control circuits
d) Only Control circuits

Answer: ‘
8. is generally used to increase the apparent size of physical
memory. '
a) Secondary memory b) Virtual memory
c¢) Hard-disk d) Disks
Answer:

9. The time delay between two successive initiations of memory operation

a) Memory access time b) Memory search time
c) Memory cycle time d) Instruction delay
Answer: :

10. The decoded instruction is stored in

a) IR b) FC

c) Registers : d) MDR

Answe;:



11. During the execution of a program which gets initialized first?

a) MDR b) IR
c)PC . d) MAR
Answer: :

12. ISP stands for

a) Instruction Set Processor

b) Information Standard Processing
c) Interchange Standard Protocol
d) Interrupt Service Procedure

Answer: _

13. is used to choose between incrementing the PC or performing
ALU operations.

a) Conditional codes b) Multiplexer

¢) Control unit ' d) None of the mentioned
Answer:

14. is used to store data in registers.

a) D flip flop - b) JK flip flop

¢) RS flip flop ‘ d) None of the mentioned
Answer:

15. During the execution of the instructions, a copy of the instructions is
placed in the

a) Register b) RAM

c) System heap d) Cache

Answer:

16. A processor performing fetch or decoding of different instruction during
the execution of another instruction is called

a) Super-scaling b) Pipe-lining
c) Parallel Computation d) None of the mentioned
Answer: h

17. For a given FINITE number of instructions to be executed, which
architecture of the processor provides for a faster execution?

a) ISA b) ANSA
c) Super-scalar d) All of the mentioned
Answer: ’

18. The ultimate goal of a compiler is to
a) Reduce the clock cycles for a programming task
b) Réduce the size of the object code

c) Be versatile

d) Be able to detect even the smallest of errors

. Answer:

19. As of 2000, the reference system to find the performance of a system is

a) Ultra SPARC 10 b) SUN SPARC
c) SUN Il d) None of the mentioned
Answer:

20. When Performing a looping operation, the instruction gets stored in the

a) Registers b) Cache
¢) System Heap d) System stack
Answer:

21. The average number of steps taken to execute the set of instructions




can be made to be less than one by following

a) ISA b) Pipe-lining
c) Super-scaling d) Sequential
Answer:

22. If a processor clock is rated as 1250 million cycles per second, then its
clock period is '

a) 1.9 * 10 sec b) 1.6 * 10~ sec
c) 1.25 * 10+ sec d) 8 * 10" sec
Answer:

23. IBM developed a bus standard for their line of computers ‘PC AT’ called

a) IB bus b) M-bus

c)ISA d) None of the mentioned
Answer:

24. The bus used to connect the monitor to the CPU is

a) PCl bus b) SCSI bus

c) Memory bus - d) Rambus

Answer: ‘

25. CISC stands for

a) Complete Instruction Sequential Compilation

b) Computer Integrated Sequential Compiler

c) Complex Instruction Set Computer

d) Complex Instruction Sequential Compilation

Answer:

26. During the execution of the instructions, a copy of the instructions is
placedinthe __ :

a) Register b) RAM
c) System heap d) Cache
Answer:

27. When Performing a looping operation, the instruction gets stored in the

a) Registers b) Cache .
c) System Heap d) System stack
Answer:

28. In multiple Bus organisation, the registers are collectively placed and
referred as

a) Set registers b) Register file
c) Register Block d) Map registers
Answer:

29 The addressing models, which uses the PC instead of a general
purpose register is

a) Indexed with offset b) Relative

c) Direct d) Both Indexed with offset and
direct

Answer:

30. Which representation is most efficient to perform arithmetic operations
on the numbers?

a) Sign-magnitude b)1's complement
c) 2'S complement ~d) None of the mentioned
Answer:

31. When we perform subtraction on -7 and 1 the answer in 2’s complement
form is '




a) 1010 ; b) 1110

c) 0110 d) 1000

Answer:

32. The register used to store the flags is called as

a) Flag register b) Status register
c) Test register " d) Log register
Answer:

33. In a normal n-bit adder, to find out if an overflow as occurred we make
use of

a) And gate : b) Nand gate

c) Nor gate d) Xor gate

Answer:

34. When 1101 is used to divide 100010010 the remainder is
a) 101 b) 11

c)0 d)1

Answer:

35. If a system is 64 bit machine, then the length of each word will be

a) 4 bytes b) 8 bytes

c) 16 bytes d) 12 bytes

Answer: :

36. method is used to map logical addresses of variable length onto
physical memory.

a) Paging b) Overlays

c) Segmentation d) Paging with segmentation
Answer:

37. The BOOT sector files of the system are stored in

a) Harddisk b) ROM

c) RAM d) Fast solid state chips in the
motherboard

Answer:

38. The ISA standard Buses are used to connect _

a) RAM and processor b) GPU and processor

c) Harddisk and Processor d) CD/DVD drives and Processor
Answer: '

39. Which method/s of representation of numbers occupies a large amount
of memory than others?

a) Sign-magnitude b) 1’s complement
c) 2’s complement d) 1's & 2's compliment
Answer:

40. When we subtract -3 from 2, the answer in 2's complement form is

a) 0001 b) 1101
c) 0101 d) 1001
Answer:
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01) Complete the following statements (10 Pts):

1-a) The conditions on p and q that guarantee that xX*+px+q=0 are -

b) If f is a continuous positive function on [0,1] such that folf dx =0,then -
c) A subset M of a metric space (X,d) is said to be dense in (X, d) if - -

d) Let X = L,[0,1] and f,g € X be defined as f(x) = x, g(x) = x% then d(f,g) = -~
e) Let x, y be two orthogonal vectors in an inner product space X such that ||x|| = [yl =1,

then ||x—y| =

02) True-False Questions. Classify the following statements as true or false (10 Pts):
2-a) If d is a discrete metricon R, then d ( ) |

b) A subspace M of a complete metric space (X, d) is itself complete if and only if M=M.
c) Let X be the space of differentiable functions on [0,1], Y = C[0, 1] both with sup norm

and T: X — Y be the linear operator deflned by Tf(x) = df(x) , then T is continuous.

d) Let (X,||']]) be a normed space and let p be the metricinduced by the norm on X. If
p(x,y) =r forall x,y € X,then p(rx,ry) = 72,
e) Let R? have the Euclidean metric. Then 4 = {(x,y) € R?: x? + y* < 2y} is an open set.
Please turn the page
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03) Multiple Choice Questions. Choose the correct answer from the given four options (10 Pts):

3-a) Let X = N with the metric dmmn) =|m—-n| vmmne N. Then §3(0) = -+
2

AN\ (1) B)[-2.3] ON D) {13

b) Every contraction mapping on (0, 1): (i) has a unique fixed point (i) is continuous

A) both (i) and (ii) B) only (i) C) only (ii) D) Neither (i) nor (ii)
c) (Cla, b], FIl = maXte[a,bﬂf(t)l) [CRRIRRTORTE space.
A) an inner product B) a Hilbert C) a normed D) None of these

d) If (x,) =(1,1,0,0, 0,.... ) and (¥,) = (1,-1,0,0,0, ... ... ) are two sequences in Ly,

then the values of [1x, — ¥all, ¥l respectively are -+

A)VZ, V2 B)VZ, 2 c)V4, V2 D)2, 2

e) The mapping Tx =X +§ which maps X = [1,) into itselfis -+

A) discontinuous B) has no fixed point C) linear D) contraction

04) Essay Question (20 Pts)

a counter example to each of the following false statements:

4-a3) (4 Pts each) Give

(i) Every metric space is a normed space.

(i) Every Cauchy sequence in a metric space is convergent.

(iii) The intersection of any numbers of open sets in a metric space is open.

b) (8 Pts) Let T:R" — R™ be the transfornﬂation defined by TX = AX, where A= [ai]-] is

an m X n nonzero matrix. Show that T is linear and continuous.

///___________————-——____
Slignatute : Saddeek

dPeof Pe- Aol Eaddeck ., With best wishes .,

PRSI - ———————
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Question 1: State the terminology of these definitions (5 Marks)
1. Type of FA where it has an arrow with the label €.
T )
2. In this concept, the machine has several choices for the next state at any
point. L U R —— )
3. Any countable set of strings over some fixed alphabet.
( msimsasmmsemsieecmoms oo 5255 )
4. The graphical representation of regular expression.
T — )
5. The expressions describing languages using regular operations.
P — )

Question 2: Put True or False for each of the following items (15 Marks)
1. For alphabet 3 = {a, b}, the regular expression for the language whose strings
start with @ and end with b is a{a|b)* ] (a|b)*b.
2. The regular expression a ] ab” accepts the string aabb.

3. The regular expression (A]a)b accepts the string ab.

4. DFA special case of NFA

5. Zr=f -{&}

a.b
a a .
6. The NFA ~—-Q -—© accepts the string a.

7. (0]1)*001(0j1)* = {w| w is the substring 001 only}.
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8. The :NFA | ___© accepts the empty. strmg A.
9. 0*10* {w| w fcclhtaihs'a singl_el} gy

10. (0]1)*1(0|1)* = {w]| w has at least one 1}.

. =33 -

12. The empty language = {7&}

13. Yis ﬁmte set

14. The regular expression @ | ab accepts all strmgs whwh start wrth b
15. For the alphabet $={a, b}, ¥ = {a, aa, ab, ba, b, b‘b‘}’.“

Question 3: Design the following:
(a) For alphabet ¥ = {a, b}, design the regular expression for the language whose -

strings are of odd length (4 Marks)

(b) For alphabet } = {0, 1}, desrgn the DFA for the regular expresswn (0 | 1)
: e e ..(4 Marks)

Paga 2 ofa’



Question 4: Choose the right letter of the DFA which corresponds with the regular

Page 3 of 4

expression, and write the letter in front of the number of RegExp: (5 Marks)
No. | RegExp Answer | Letter
A
1| (alb)*aab(alb)*
2 a\b|a(alb)*a | b{alb)*b
3 la(alb)*a]a
(alb)*a | g
4 (alb)* balb)"
5 *
((alb)(alb))*(alb)
C
D
E
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1) For the equation y ==5y, 0<x<], y(o): ' (exact solutiony=e™ )

()Find an upper bound on the error at x=1 in terms of step size h.
(ii) Solve the difference equation which results from Euler's method.

(iii) Compare the bound from (i) with the actual error as obtained from (i1) at
x=1 for h=0.1

2-a) Use fourth order Runge-Kutta method to approximate y when x=0.2 for
the particular solution of : Y =X+, satisfying 3(0)=1, (h=0.1),

b)Use Euler's method for system algorithm to approximate the solution of DE:

Y +y+y=2x+3, ¥(0)=3 and ¥(0)=0 from x=01t x=0.4 (h=02),

i -1
3- a) Prove that the eigenvalues of square matrix A and the matrix [ 47T )
where T is a regular square matrix, are the same.

b) Use Leverier-Faddeev method to find the characteristic equation of the
matrix:

1 2 -1
A=1{1 0

,then find the eigenvalues.
4 -4 5 i
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4-a) Show that the corrector formula:

h
yn+1:yn+§[f(xi7,yn)+f n+l’yn+l)]
is stable for equation of the form y' =—-Ay, y(0) = Vo> A >0

b) From the following table :

x |0 |1 |3 |4
1 13 |7 |9

Find the least squares equation having the form : P(x) =G To (x)+ C, T] ()C)
where %(X) =land T(x)=x

3-a) Construct the Lagrange interpolation polynomial for the function

_ I I
y=smzx.Choosing the points: x, =0, x, = % Ay = 5
b) To what degree of accuracy we calculate 17 by means of Lagrange's

interpolation polynomial for the function Y =3/x if we choose
X =8 ,x, =27 and x, = 64

6-a) Prove that, if 4./,..., A, the eigenvalues of the s'quare matrix

A . then the eigenvalues of 4" are AF 25 e /1]€n"

b) Use the Newton's method to approximate solution of the system of equations:
2
X +x,=125

3 .
x +x, =15

x; 103

Good Luck

Prof. A. El- SAFTY
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C) @(xy)(x+y) D) (x+y)y function
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A) x(1)=x0; B) x(1)=0; = @@ .................. -
OO st y(1)=y0 ...................
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a3 (5) ad) (lSall & x(i+1) wlwal -5

12) ,y(i-2)));
y (i+1) =y (i-

1)+(h/3) * (4*£ (x (i) ,y (1))

A) x(i)-h B) x(i)*h FE(x(i 1),y (i-
C) x(i)+h; D) 1)) +£ (x (i+1) ,ynew)) ;
x(i)+h* f(x(1),y(i)); End
y=MyMilen (... G )
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A) pd = makedist('Poisson’,'lambda’,3) B) pd = distmake(' P0|sson' 'Iambda ,3)
m=mean(pd) s=std(pd) | m=mean(pd) s= std(pd) -
C) pd = makedist('Poisson','lambda’,3) D) pd = dist(’ P0|sson' 'lambda’ 3) mﬁ
m=median(pd) s=var(pd) m(pd) std(pd)
AV a2iiui x=[4 8 20 2 7 10]; 4aiell (pball sl -8
A) var(x) B) std(x) C)mean(x) D)medlan(x)
| 2 siioai LAl 8 F(x) AeS pp sl A oot -9 |
A) pdf B) cdf C) makedist D) distmake
X Yl Lo g LgBlalas (A agaad) Ay dedll i ay 10
A)randam(a,x) B) polyfit(a,x) C)polyval(a,x) D)polyval(a,y)
(x,¥)E[-1,1]x[-1,1] Cuas 7z = sm(x — y?) Allilaa ) ched) pud 411
A) z=sin(x."2-y."2); surf (x,vy, z)

B) [x,y]=meshgrid(-1:.1:1); z=sin (xy) surfc(x,y, z)
C) [x,y]=meshgrid(-1: .1:1); z=sin(x."2-y."2); surfc(x,y, z)
D) [%x,y]=meshgrid(-1:. 1:1); z=sin(x.*2-y.*2); plot(x,y,z)
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A)syms(2,2) B)matrix 2x2 C) 2x2 rand D) rand(2,2)
Y 39 X Oxalall 3aaaal) LAl de gaadl B sl Jad Al cdlile ald adly 413
A) simple B) interp C) interpl D) interp2
Y pddid 3 0 e Y 4.4);.\3 Apliall @J}d) aa uLu;.! <14
A) Poisson(6) B) C) normpdf(1:6,6) | D) un1fpdf(6)
3 umdpdf(166) o

A) a+(b-a)*rand(1,1) | B) (b—a)*rand(l l)
C)ra+ (ba)*rand(ab) - D) a+b*rand(1 1) 7

MM ?uuj ed&.\uu JJL:»A.“ JJSS‘
] el 5 gall a5 gl
x =0:0.01:40
#=20 and o=4

@ ('Normal', 'mu', 20, 'sigma',4)
Y = ... @ ...... (pd, x)
............................................. (x,y,'c*")
xlabel('x','fontsize',14);
ylabel ('Normal Distribution pdf') ;

................ 92 (D a8 aaall ulial) a¥1-16
A) Normalpdf B) cdf C) makedist _ D) pdf

‘2'.
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A) pie B) plot Q) surf
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................ 2 D) by el g dpulial) i -20 Jelil) e alaa da (b ollall addiey (U 3 6S)
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y Y . 5
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......... PRESAW @ Iy utSAM ot gl ev-ul ;j 0.04%y (1) -1074*y (2) *y (3) -3e7*y (2) *2;
A) plot B) surf 3e7*@1;
21 LN [Dbar [t,y1=.®... (£,10,101,[1;0;01) ;
addiui (5) by (pilall (b Jslaall plewl A3LEY -24
A) title B) show L@ . (t,y(:, 1), ', E,y(:,2), b
2 'rt/Y(:/3),'9"")
C) legend D) label
x.@. ('t','fontsize', 14);
u&ﬁ«yl,yz,y:} A U Al LAYV c.ué}:.! =25
@?AJULSA\‘;A @M@u}\ y,@..('y','fontsize',14);
A) title B) show
...... L'yl ty2','y3"
C) legend D) label ©.('y1,1y2!,y3Y) . .
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3¢ Jedid) Jb g L=2 @ %Zt—SJr%sinB =
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[0,2] ofdll 2 0'(tg) =0« Jha Al sie aie g B(t) =

dsualiall Jalg G Bl (\Sa Jas) Al gy

O

L =2; g=32.17;
R C TR 4 N f ) J——
alpha = [ pi/6 ; 0 17/
[t,yl=@ o .........(F,10,2],alpha);
..... ® .....(t,y(:,l),‘r:',t,y(:,2),'b.—',‘linewidth‘,3)
xlabel ('t', 'fontsize',14);

@ (‘y','fontsize',14);

BTy Y2

;- (g/L) *sin(Y (1)) 17

(CJ\.)JJS) .
LS g g am ) i) s Bl fual ey ) it (@

o = aeP*[sin(@x)*cos(¢py)]
x=1{0to2m},y = {-gtolz’-},
o = localized planar stress [MPa] 0 = 0=6=1,8

x = distance from end of beam [10'm]
y = distance from centerline of beam [10”'m]
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% Linear interpolation

x = 1:0.5:57 g’

y = [150 160_100 130 80 100 125 105 %

801 §

x_new = 0:.01:5;

y_new = C) .................. (x,y,x_new,'() ............ ')

plot(x,y,‘rd‘), hold; 5

............ @ (x_new ,y_new, k') 1 ' Z'E,Time,ainde:{5 '
hold; grid;

...... C)mmwmm(‘Linear interpolation‘)

ylabel(‘Temperature‘,‘fontsize‘,15)
xlabel('Time, index‘,‘fontsize',lS)

A(5) e ('Data POints‘,'Linear Interpolation‘,‘fontsize',lS)
axis([l 5 50 2001) 7 :

(e 5)
[v1(0)=2,yz(0)=1] sty Jag Al [0,20] o5l b ds b e e > o Ol paddu A 3580 (<

]

Yy =Y2
= (- Y2
Y, =H ypy2 — Y-
: ;ﬂ\gﬂ_ﬁ'\zm\'s\,’sws}\ys‘\an sy
function dydt = vdpl(t,y,mus

gydt = oo I mu*(l-—y(l)"Z)*y(Z)-y(l)];

[E,y] = o @...........(@(t«,y)vdpl(t,y,l),[0 201,12; 017
............................. @...(t,y(:,l),‘—o‘,t,y(:,2),‘—o’)
............... (:memmmmm”.(‘Solution of van der pol Equation‘);

xlabel(‘Time L A
ylabel('Solution y' )i

B s (y 1','y_2")




Adams Method as diih plidiuly x = 0.6 s ddalisl) dslad) Ja sagf ‘% —x+ysiyE
AT 359 Al g 1 =3,y(0) =1 &

function y-MyAdams(xO,yO xn,n)

for i=1l:n-1
x (i+1)=x (i) +h;

x(i+l)=.......... (} ........ ;

y(i+1)=y(i)+(h/12)* (23*f(X(l) ,y(i))-16%£(x(i-1) ,y(i-
1)) +5*£(x(i-2) ,y(i-2)));

end
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Final Exam Department of Mathematics

Topology and Differential Geometry Faculty of Sciences
Cod: 421 M Assiut University
Time: 2 hours 17/1/2024

Grade: 50 marks

Topology( 25 marks).
Firstly: Choose the correct answer from those given [ two degrees for each point]:

A) Consider a topology consists of the family of all subset of N on the form {1,2,....n} in
additional to N and @ . If A={1,2,4,6},then

- A= (@){1,3} (b){1,2} (c)11,2,6}
2 A= @356..} (BN ©0234,...)
3. A= @345..) (BN ©0234,...)

B) Consider the flowing topology T where
r={X, 0 {a,b},{c,d} yonX ={a,b,c,d}and A={a,c} then

w A= (@){a,c,d} D)o (©)fe.d}

5. A= (a){a,b} (b){,d} (©){b,c,dj

o A= (@labd) (0)X (©)la,c,d)

7- It a discrete topology D=indiscrete topology I= cofinite topology C on a non-empty set X, then X 1S
(a) aninfinite (b) finite (c) singleton

8- If(X,1) is an indiscreet space and A X, where A =pand 4 = A ,then
@) A=X b A=¢ (©) A is singleton
0- 1t (X, T) is a topological space, A X, whereA’ —Aand A =0, then
@r=D (=1 c)r=C
10- 1£ (X, ¢) is an excluding point space P € AC X,fhen/—‘l = (a) X (b) A (c)other

Secondly: Choose True for a correct answer or False otherwise.
( only one degree for each point)

1-If X is a non-empty setand P , 4 € X then T is not topology on X, where

t={X,UcX:peUorqeU}. (a)True (b) False
2-1f X is a non-empty setand P , 4 € X then 7 isa topology on X, where
T:{§0,U§X5PEU0VQGU}. (a) True - (b) False

3.0f (X, D) isadiscrete space and A < X ,then A=A"= A" (aTrue (b) False
4-1f (X ,7) is a topological space and A, BC X, then ext(ANB)=ext(A)ext(B).

(a) True (b) False
5- B ={{x}Vxe X} isabase for particular point space (X , P).
(a) True (b) False

"ll!llI'lllll"llIIIIIIIIIIIIIl"IlIIlIIlllllllIllllllll"ll!"IIll"llllllllllII"""""ll""lll"ll||l|llllllllllll"lllllllllllllIIllllllllllllllIllllllllllll"l

With my best wishes  Prof. Dr. Ahmed Allam



Differential Geometry (25 marks)

Answer two questions only:

1-(a) Show that for a curve lying on a sphere of radius @ and such that the
torsion 7 is never 0, the following equation satisfied

1Y Y, -
P x2g) ¢ (6 marks)

(b) Determine the curvature x(z) of the curve given by :

r = {a(u —sinu), a(l—cos u), bu}

b2
Then calculate X(0).x (*2—) : ~ (6.5 marks)

2- Find the relation between torsions of a regular space curve C and
its Evolute. (12.5 marks)

3- (a) Prove that any regular curve is completely determined up to its
position by its function x = x($) > 0 and its torsion function,

T =7(8)>0 (S -arclength parameter) | (6 marks)

(b) Find the intrinsic equations for the curve:

po= {Zae” cos u, 2ae” sinu, ae”} RS (6.5 marks)

With my best wishes,,,,,,
Dr. Rawya Abdel Rahman Hussein

N
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Important Notes: Marks: 50, Number of Pages: 2, Number of Questions: 4

Answer All the Following Questions:

Question 1

Choose the correct answer to each of the following statements: (1 Mark for Each Point)
(Note: multiple choices are not allowed)

10.

. The.......... bus selects the memory or I/O device and causes them to perform a read or write operation

data control address @ non of the previous

. Consider DS = 3000 H, the ending address of the data segment in DS:2000 H is ..........

2FFFF H 32FFF H 3FFFF H [D] 32000 H

. The main processing unit in Intel 8086 which contains the IP register is ..........

BIU ALU EU @ non of the previous

. The maximum size of any memory segment in the real mode is ..........

[A]1MB [B] 64 KB [C] 4 MB [D] 256 KB

. IF SP = 37CD H, the offset address of the first location in the stack to push data info is ..........

37CC H 37CD H 37CE H [D] 37CB H

. The computing machine which can be considered the first general-purpose computer is .......... .

Colossus Z3 ENIAC @ Abacus

.......... can be considered a suitable combination of segment:offset registers

CS:IP DS:SP SS:SI [D] ES:BP

Consider CF = 1 and AL = 10100011 B. After the execution of RCL AL,2 ..........

CF =1 and AL = 01000111 B CF = 0 and AL = 10001111 B
CF = 0 and AL = 10001110 B [D] CF =1 and AL = 11101000 B
. The first microprocessor in Intel which has 32-bit address bus and 64-bit data bus is ..........
Intel 80386 Intel 80486 Intel Pentium I__IT_] Intel Pentium Pro
The data addressing mode in MOV AX, [SI+8] is ..........
register indirect base plus index
register relative : @ base relative plus index




-

Question 2

i) Suppose that AL = 00001100 B, write the assembly lines to preform the following operations without
using the command MUL, and then show the contents of AL: (6 Marks)
a) Multiply AL by 4
b) Multiply AL by 10
c¢) Multiply AL by 21
ii) Show the contents of BX and the flag bits (CF, ZF, SF, OF, PF and AF) after the execution of the
following assembly lines: (6 Marks)

MOV BL,4AH
ADD BL,73H
STC

MOV BH,OD6H
SBB BH,62H

iii) Assume that AX = 2500 H and BX = 1200 H.

a) Explain the main function of the following assembly lines and show the contents of AX and BX

after the execution of them: (8 Marks)
MOV CX,AX
MOV AX,BX
MOV BX,CX
b) Write just a one assembly line that can replace the three lines given in part (a). (1 Mark)
Question 3 14 Marks
i) Check if the jump will occur or not in the following cases: (6 Marks)
(Note: answer with occur or not occur, and also write the reason)
a) MOV AX,53A2H b) MOV AL,OE8H c) MOV AL,8CH
CMP AX,843BH ADD AL,6AH XOR AL,59H
JB NEXT JNC NEXT JS NEXT
ii) Write the assembly lines that perform the following operations: (8 Marks)

a) Set the bits No. 0, 2 and 5 in AL

b) Clear the bits No. 1, 3, 4 and 6 in BL

¢) Toggle the bits No. 2, 3 and 7 in CL

d) Clear the contents of DX without using the command MOV

Question 4 10 Marks

Write the assembly code that: (8 Marks)

e adds and counts the multiples (<\asliae) of the number 3 in a series of byte size data (9, 21, 14, 36,
50, 84, 46, 75, and 0)

e stores the sum of these multiples in CL

e stores the count of these multiples in CH

e stops when the number 0 is read

then show the contents of CX after the execution of the assembly code. (2 Marks)

Bést Wishes Dr. Abdelrahman Morsi



