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I. (15 Marks) True or False? (One nrarl< for each question)

l. lhe cross product of two vectors of the san'te dimension is not clefinecl.

2. OpenGL runs only on Microsoft operating systems'

3. Operi(it, can draw convex polygons.

4. Positive value tbr the rotation angle e defrnes clockwise rotation about the pivot

point.
5. Or.rce a 2D or 3D rotation is peifbrmed, it is not possible to reverse the rotation.

6. If'the scali6g lactor value is less than one, ther-r it.irrcreases the size of obiect.

7 . 'l'he OpenGL .on1rrorrcl glClearColor(0.0f, 1.0f, 0.0f, l.0f) clear a winciow with

blue color
8. 'fhe purpose of using double buffering in OpeuGL is to avoid flickering..

q 'l-wo translation matiices, Tr and Tz can be combined ir-rto another translation rnatrix
'l- by acldiirg them, i.e. 'l': Tl + T2

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

I 1. The illusion of 3D is created on a f'lat computer screen by means o1' a bag of

techuiques such as shading and shadows.

12. The tirnction glPolygonMode allows polygons to be tendered as filled solids. as

outlines, or as Poit-tts.
13. One important rule when you use quads is that all fbur corners of the'quadrilateral

Itrust lie itt a Plane,
14. The Phitng reflectalce rnodel does not consicler the geometry of the obiect being

shadcd.

15. OpenCiL, is zr sotiware interlace to graphics hardware'

II. (5 Marks)
a. l)etermine the values for x,y, and theta if rot(2,90) trans(4,1,0) =

trans(x,y,0) rot(2, tl'reta)

b. Write the above transformations (rot(2,90) trals(4,1,0) and trans(x,y,0)

rot(2. tlieta)) using OpenGL commands.
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(14 Marks) Fill in the blanks (Two marks for each question).

The position of the 3D point (0,- I ,0) after rotating it by 90 arouncl z-axis is . . . . .

The 3x3 matrix for a translation by 2 in x and 3 in y is ..
Giver-r three vertices Pl:(1, 1,0.5), P2=(1.5,0.5,0.5), P3:(1,0.5, l) on a plane, the
equation of the plane is . . . . .

5. The Modelview matrix after executing the following OpenGL code segment is

g lMatrixMode(GL_MODELVIEW) ;

glLoadldentity0;
gl Scalef (-2.0,1.5, -3.0):

6. The Modelview matrix after executing the following OpenGL cocle segrnent is

glMatrixMode(GL_M O DELVIEW) ;

gll.oadldentity0:
glRotate(-90.0. 0, 0, 1.0);

7. The Modelview matrix afler executing the fbllowing OpenGL code segment is

glMatrixMode(GL_MODELVIEW) ;

gll oadldentity():
glscalef(- l .0, 2.0.- I .0);
glRotatef(90.0, 0, 0, 1.0);

IV. (4 Marks) Suppose we have the following sequence of tiansformations:

glRotatef(90. 0. 0, l);
glTranslatet( 1,I .0);
glRotatef(180, 0, 0, l):
gITranslatb f(2,1 ,0);
Draw_Unit_square():

Assume that Draw_Unit_Square function draws a unit square (extendirig from 0 to
I in x and y). Draw out the intermediate four positions of the sqllare as each
transformatior, 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.
Assurne the coustant attenuation:0, linear attenuation :1.0, quadratic attenuation:0, the
spotliglrt effect:1, the material ambient: (0,0, 0), the material emission:(0,0,0), the
difltse components of the material : ( L0,0.5,1 .0), and the specular components of the
material : (0, 0, 0) for the two points. Using the Phong reflection model, calculate the
fbllowings:
a) (4 IVIarks) The normalized normal vector for the'two labeled points.
b) (4 Marks) The diftuse intensity for the two labeled points for red light source.
c) (4 Marks) The attenuation factor fbr tl-re two labeled points for blue light source.
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Answer the following questios
ffinswer (SOptst

1. The
a) BCD

format is usually used to store data.

c) Hexadecimal
Answer:
2. The 8-bit encoding fonnat used
a) ASCII
c) ANCI
Answer:
3. Which memory device
a) RAM
c) Floppy disk
Answer:
4. The ALU makes use of 

-

a) Accumulators
c) Heap
Answer:
5. _ are
operands.
a) lnput

numbers and encoded charactens' generally used as

c) lnformation
Answer:
6. 

-_ 

bus structure
a) Single bus
c) Star bus
Answer:
7. The l/O interface required to connect the l/O device to the bus consists of

Assisl Univcrsity
F'nculty of Sccnic
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b) Decimal
d) Octal

to store data in a comPuter is
b) EBCDIC
d) uscll

is generally made of semiconductors?
b) Hard-disk
d) Cd disk

to store the intermediate results.
b) Registers

d) Stack

b) Data
d) Stored Values

is usually used to connect l/O devices.
b) MultiPle bus
d) Rambus

a) Address decoder and registers
b) Control circuits
ciAddress decoder, registers and Control circuits
d) Only Control circuits
Answer:
8.- is generallY
memory.
a) Secondary memory
c) Hard-disk
Answer:

used to increase the apparent size of physical

9. The time delay between two successive initiations of memory

a) Memory access time
c) Memory cycle time
Answer:

b) Virtual memory
d) Disks

b) Memory search time
d) lnstruction delaY

b) Pc
d) MDR

10. The decoded
a) lR
c) Registers
Answer:

instruction is stored in

operation



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

c) Control unit
Answer:
14,. 

-is 

used to store data in

a) D fliP floP
c) RS fliP floP

il."Jrffi, the execution of the instructions, a copy of the instructions is

a) MDR
c) PC
Answer:
12. ISP stands lot 

-

a) lnstruction Set Processor
ui tntotrnrtion Standard Processing
ci lnterctrange Standard Protocol
d1 lnterruPt Service Procedure
Answer:
13..- is used to choose between

ALU oPerations.
a) Conditional codes

placed in the
a) Register
c) System heaP

il-rtm SPARc 10

c) SUN ll

a) Registers
c) System HeaP
Answer:
21. The average

incrementing the PC orperforming

b) MultiPlexer
df None-of the mentioned

registers.
b) JK fliP floP
Oj ttone of the mentioned

b) lR
d) MAR

b) RAM
d) Gache

Answer: lt instruction during
16. A processor performing fetclr. or decoding of differer

in" 
"*L-"rtion 

of another instruction is called

,isrp"rocaling b) PipeJining 
anrioned

c) Parallel Gomputation O1 t'tone of the mentioned

Answer: I

lructions to be executed' which
17. For a given FINITE number of insl

architecture of the pi'""""ti provides for a faster execution?

a) ISA b) ANSA
d) eltof the mentioned

c) Super-scalar " 
,' ^rr v'

Answer:
t A. f fre ultimate goal of a compiler is to 

- 

-

a) Reduce $re cloci cycles fora programming task

ui iaOr"" the size of the object code

c) Be versatile -- -,,^-;i B; ,61" to detect even the smallest of errors

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

b) suN SPARG
d)'None of the mentioned

Answer: 
-^ - tnaninn t.,narA n gets stored in the

;;. ffi;, Performing a looping operation' the instructiot

b) Gache
d) SYstem stack

number of steps taken to execute the set of instructions



can be made to be less than one by f"ll.tNIP

;ibA b) PiPeJining

c) super-scaling d) Sequential

Answer:
22.|f aprocessor clock is rated as 1250 million cycles'per second, then its

clock period is 

-

a) 1.9 * 10-to sec
c) 1,25 * 10'to sec
Answer:
23. tBM develoPed

ailE-uus
c) ISA

placed in the
a) Register
c) System heaP

a) Registers
c) System HeaP
Answer:
28. ln multiPle Bus
referred as -.-
a) Set registers
c) Register Block
Answer:
29. The addressing

b) 1.6 * 10-' sec
d)8*10'osec

a bus standard for their line of computers 'PG AT' called

bl M-bus
Oi Hon" of the mentioned

iLtfl"Jlrs used to connect the monitor to the GPU is

c) Memory bus
Answer:

:i 
""'ff ' 

:ll if;,li 16* nt! aJ c o m puati o n

[i c.r"prter I ntegrated Sequential.Compiler

"i 
co*il"x lnstruction Set Gomputer

Oi i"*'pf"x lnstruction Sequential Gompilation

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

b) RAM
d) Gache

Answer:
2T.WhenPerformingaloopingoperation,theinstructiongetsstoredinthe

IiSrT,H stack

organisation, the registers are collectively placed and

b) Register file
d) MaP registers

mode/s, which lrses the PC instead of a general

purpose register is --
il;;J;;Jii'*n ort"A- b) Rerative

c) Direct 
sel 

Oib"tn lndexed with offset and

direct
Answer: ;ient to perform arithmetic operations
30. Which representation is most effit

on the numbers?
a) Sign-magnitude
c) 2'S comPlement

b) 1's comPlement
Jiuon" of the mentioned

Answer:
3l.Whenweperformsubtractionon-Tandltheanswerin2,scomplement



__

a) l0l0
c) 0110
Answer:

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

--
"iri"g 

reg-lster - 
b) Status register

"ir""i r"ii"t"t 
d) Log register

Answer:
ii.-f 11 i normal n-bit adder, to find out if an overflow as occurred we make

use of
a) And gate
c) Nor gate
Answer:
34. When 1101 is used to divide
a) 101
c)0

a) 4 bytes
c) 16 bytes
Answer:
36.-- method is used
physicat memory.
a) Paging
c) Segmentation

of memory than others?
a) Sign-magnitude
c) 2's complement
Answer:
40. When we subtract -3 from

a) 0001
c) 0101
Answer:

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

a) Harddisk
c) RAM
motherboard
Answer:

b) 11{0
d) 1000

b) Nand gate
d) Xor gate

100010010 the remainder is
b) {1
d)l

b) 8 bYtes
d) rl2 bYtes

to map logical addresses of variable length onto

b) Overlays
d) Paging with segmentation

b) 1101
d) 1001

Answer:
ei.lt a system is G4-bit machine, then the length of each word will be

b) ROM
d) Fast solid state chiPs in the

38. The ISA standard Buses are used to connect

"inln and processor u) Gfu-1$ processor

ci ffarOOisk ind Processor ) CD/DVD drives and Processor

Answer:
3g. which method/s of representation of numbers occupies a large amount

b) 1's comPlement
d) 1's & 2's comPliment

2 , the inswer in 2's complement form is
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01)Gomolete the followinsstatements (10 fts):

l-alTheconditionson p and q thatguarantee that x2 *px* q)- O are """"'

b) If / is a continuous positive function on [0,1] such that 6 f d.x = 0, then

c) A subset M of a metric space (X,d) is said to be dense in (X, d) if """ "'

d)Let X = Lz[0,1] and f ,g eX hedefinedas /(x) = x, g(x) = x2, then d(f ,g) = """"'

e) Let x, y be two orthogonal vectors in an inner product space X such that llxll = llyll = 1,

then llx - Yll = "' """

02) True-False 0uestions. Classifythe followin(statements as true orfalse (10 Rs):

2-a) tf d is a discrete meric on IR, then O(iA = 11 ;l
b) A subspa ce M of a comptete metric space (X, d) is itself comptete if and only if M = M.

c) Let X be the space of differentiable functions on [0, Lf, Y = C[0, 1] both with sup norm

and T: X -+ Y be the linear operator defined bV f f @) = #,then T is continuous.

d) Let (X, ll.ll) be a normed space and let p be the metric induced by the norm on X. lf

p(x,y): r for all x,y e x,then p(rx,T!) = r2.

e) Let IR.2 have the Euclidean metric. Then A = {(x,y) e iR.2: xz + y2 < 2y} is an open set.

Please turn the oaEe



F

3-a) Let X = N with the metric d(m'n) - lm - nl, Y m,n e N' Then

clN D)u]

(i) has a unique fixed Point

Sq(0) =
2

*) [- ;,;l

b) Every contraction mapping on (0' 1):
(ii) is continuous

D) Neither (i) nor (ii)
A) both (i) and (ii) B) only (i) c) only (ii)

cl (Cla,bl, ltf ll = m?Xtela,allf (t)l) is """ "' space'

A) an inner Product B) a Hilbert C) a normed D) None of these

d) lf (xr) = (1, 1, 0, 0, 0, ... ." ) and (yr) -- (L' -L'0' 0' 0' "' "' ) are two sequences in Ia'

then the values of llxr, - lnll, llyrll, respectively are """ "'

Al'12, ^[2
Bl,{2, 2 cl:G, \12 Dlz, 2

A)N\t1]

e)The maPPing Tx = * +:

A) discontinuous

which maps { : [1, m)

B) has no fixed Point

into itself is """ "'

C) linear D) contraction

4.a|1+Ptseach)Giveacounterexampletoeachofthefollowingfalsestatements:

(i) Every metric space is a normed space'

(ii) Every Cauchy sequence in a metric space is convergent'

(iii)Theintersectionofanynumbersofopensetsinametricspaceisopen.

b) (a pts) Let T: IR, -+ R- be the transformation defined by TX = AX'where a = [4,,] is

anmxnnonzeromatrix.ShowthatTislinearandcontinuous.
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Question 1: State the terminotogy of these deflnitions

4. The graphical representation of regular expression"

.(-
5. The expressions describing languages using regular operations.

(

Question 2: Put True or False for each of the following items

(5 Marks)

L Type of FA where it has an alrow with the label t.
(-)

2. ln this concept, the machine has several choices for the ndxt state at any

point. ( ,, .. )

3. Any countable set of strings over some fixed alphabet.

)

)

05 Marks)

l, For alphabet f = {a, b}, the regular expression for the language wltose strings

start with ? and end with b is a(a lbl* l(a lb)*b.

2. The regular expression o lab- accepts the string aabb.

3. The regular expression (l,l a)b accepts the string ?b.

4. DFA special case of NFA

5. In=I.-t1,) 
a,b

6.

7.

n
rhe l\FA {-t}re accepts the string n.

(011)*001(0li)*: {wl w is the substring,00l only}.

Pag.e I of tl



8.

9.

10.

11.

t2.

13.

14.

15.

The,.NFA accepts tlp empty string f-
;.. 

, 'i- "r(

'0*10* {wl w contains a siiigle 1} t 
'., , , ' "':,1.ri,, ,

(011)*1(011)* = {wl whas at leaston. 1},' . , ii,o.,.

Io=I.-I*
The empty languagp: {1.}

r:'...,r,'.i.i]:.....::..

The regular expression El lab- accepts all strings which start with b.

ForthealphabetE={a, b},i'= {a, aa, ab,ba, b,'bb1.' :' :' i : :':r''

\

l./
t

I

:',,.

(b) For alphabet I = {0, l}, design the DFA for the
- :'

':.,rr: , i, ti ::i,.:.. : ., , ,'

regular expresision (0 | 1)*.
... .., ":,,.:.,,,r,, ,(4,MafkS)

I

i
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euestion 4: Choose the right letter of the Df.A which coffesponds with the regular

expression, and write the ietter in tiont of the number of RegExp: (5 IVIarks)

re
e

1

2

3

4

t

(alb).aab(alb). 
:

a lb la(alb)*a lb(alh).b

a(alb).ala \

(alb). b(alb).

((alb)(alb)).(a lb)
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r) Fortheequation y --5y,0(x(1, /(0)=1 (exactsolution !-e-5')
(i)Find an upper bound on the error at x:l 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 frorn (ii) at
x:l for h=0.1

2-a) Use fourth order Runge-Kutta method to approximute y wt er, *-0: fo.
the particular solution of : y - x * /, satisfying y(0)= t, (l = O.t).

b)use Euler's method for system algorithm to approximate
y +y'+y-2x*3, /(0)-3 and y,(O)- 0 from x-0to

3- a) Prove that the eigenvalues of square matrix A and the matrix T-t A T -

where T is a regular square matrix, are the same.

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

equation of the

A_
2

0

-4
,then find the eigenvalues.

,,*i-lt dli crg f,ti*,,yt ,r.lt-,, ,rrt,' i *

the solution of DE:

x -0.4 (t, - 0.2) .

-11

tl
It
t,
l+



4-a) Show that the corrector formula:

! n*r 
: !,- *VG", y,)* fG,-,, y,.,)l

is stable for equation of the form y - -),y, y(0) : !0, 2 > o

b) From the following table :

Find the Ieast squares equation having the form , P(r) = cofr(*)* ct\6)
where rr(*) -l and T,(*) - *

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

/ = sin n x. Choosing the points: -;ro = 0, x 1 1

'=a'x'=2
b) To what degree of accuracy we calculate Vrz by means of Lagrange,s
interpolation polynomial for the function y:r^[i if we choose

xfl=I,trt =?i arudx,=5{

6-a) Prove that, it 1r, ),r,....,ln the eigenvalues of the ,quu.. matrix
A , then the eigenvalues of Ao *" A! ,,.2! ,,....,fr ,.

b) Use the Newton's method to approximate solution of the system of equations:
xl +xr=1.25

xr+x]=1.5

Where ill [l i]

x 0 I 3 4

v I 3 7 9

Good Luck

Prof. A. El- SAFTY



{+*t i6-
W '':'

d'-'.;,-rde.i-

(is" ; i+tnGl drYrt .{) t 4L4.JJirell &t+"htr"-.,Jt fd - ecLll 4$ - !g*,i 1r.g

7 2024 I 2023 j3Yl 
e*.,|-2.rll d;aill 4+t# 6lsi^l

(e!-l*) ee!, - gt;il| ,sjnell :i!-ilt

(;Jrs.JS irc d,l+-,r"r S - cjl-r* dS Oe c,t+l.r 10 glJ+ rJi*i i"".i ,Je io;g" ++-.r.r 50 qtstt +++lt 'Or-1^yl ohlr)

P:Zx, Q:Zy,D*:* , Dr:*. -:{}.y-

-:d! t-".f i++i

. (D,*D, + D? - 2), = e2! cos 3x * ex sinzy @tiitl il.rLull rlrll dsll s3i 1i -r

c:0cuLslSl3.elrtr.oll o$-.r..sO!-,r-.;iJt qJsJl3ptill d.ll r,l.)l5+JLiq2-p2:ldritsti! (H

.6JJSull 4;J"htiill 4lrtr-oll ptrJl ,jrJl .q3i!

d3tJ,Ji*4,oi,eJn+"rjf.,1-z-xp+yq+Jpr+qr+t4;J;tiill tht-olleull dis.ll Oi,",ilt (i -Z
.i,yll taJLi ui,.al3 cj-aYl ;&ii Llly 6Js kjyn

, (yrn, * ZxyDrD, - lDr), -$;+lj,tiill ilrrr.rtl et'lt drJl ,l:' * -!..si e+-il rhIr,4r+ (!i

,&,,- , 2 
^. -: i r* i.,,uuiilt i.l"rta,rr d. JA u:1 f @)cos (ttt + a) oi .r.JE (i -3rF urr *;u,

4ji & tl!.e.t4J ptrlt dlilt bb f (r) fu1311 t(tt-r Ct asrt*ll A+IiUill i.JrLrall .s.3i r ql3r1 a ,a ,c

.rliitli j-a631*,iYu Ois;Lllli, r-a rio yr:0:SE ( r:t;:Lj-frr,
.tanp--p ar!.]r O+o! +5*.T:B oi c+iG

. p*3xz - qz +! =O 4*t.iltiill il.rrr-.IJ-rr.J0! -rJ+l j,rJl3 ltill dsll +Ji (cJ

.yt + 2q : (gy + 6) szx+sv , (t - zr) &tiill il-rtr.cll flt ll Cirll r.3i 1i -+

rjl$ ,Jll .r&i a ,',)- !2 uyy * ! uy * Uxx :0 4+Uti:ll fu.rtr-.Jl tjr - cit;*i:..J| J-ai +siA (+
. i) u-+ 0 as y --) @, ii) u, - -cosZx when! : O :lglll dlsj u 4:tSt3, "bii {-,ilt

il.rtr-o.llrlJO! .yi^r!l iJ.r!l3tEJl ClrJl +giX :ytx,Y:6ty,Z:6ts cr).r;rs:Jl f,^.rIr,,*^(i -5

.x'p'+ y'q'- z {.L;'ti:ll

.r -zyp + yrz - (y -2) szx+r, , (r: z**) 4+LaL$l il.rrr-oll trdl cirll r..3i (*

cljt-llrp aiitqe .r"-o ..r ,,, [i-Y1 ,',(';:1

dl!el*.r &)J 'rt'c-tll
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Department of Mathematics el{-lrJf ;ertl

Faculty of science

el{r.lCjf t' qrdCl'rtl#hl Jr.t gilttJl JqifU

ot.i"L, : iiill gej
a+'ll 50 :id5l,qJCt

.trfll .lAtJrlt.rnll,
p 202412023

gl;rJl lejn...,J| : iiJill
$ 469: rt5ll

:+;JlXl c.rlt;rJl .,.i a+*r,all qt+yl

#t Ots^tt s.i fuhlt qusl tr"t:":t 4IiJLJt -1 lllh-ll Al 01" 4i9;& er&*r- crJEll rJ6li
4iJ*}Lilll

y'(x) = (x+ y)y, y(0) = l, n= 4

Y(0.4) e;Ll.l3
function
y=MyMilen (x0 ,y0 ,xn, n)

y(1)=y0;

for i=1 : n-1
x(i+1)=x(i)+h;
y (i+L ) =...............@
end
fori=n
x (i+L ) -............@........,
ynew=y ( i -
3) + ( 4*h/31* e*f (x (i) ,y (i) )
-3*f (x (i-1),y (i-1t ) +2*f (x (i-
2l ,yG-2)));
y (i+L) =y (i-
L) + (h/3) * (4*f (x (i) ,y (i) )
+f (x (i-1) ,y (i-
1) ) +f (x (i+L) ,ynew) ) ;

End
y=MyMilen (.......... @

6-1 &lJiill ip ++l 4ll rg cp

A) (x+y)*y B) @(x,y)(x+y)*y
C) @(x,yXx+y) D) (x+y)y

.!-;,}.Jl ,.rdl..,i @ *, ,,t*,Jl d -z

A) x(1):x0; B) x(1):6;
C) x(0):1; D) x(0)-x0;

ft -E,*tt sP t#"tj^lt yYl -3

A) h:(xn+xO)/n; B) n:(xn-x0)/h;

C) h=(xn-xO)/n;

,ri.i,,'i @ #r 0E lt up y(i+f) ilt,,-t -+

C) h*f(x(i),y(i));
i)+h*f(x(i

,ri'i-"i (D *, OLtull cf x(i+r) ?l-..r1 -5

A) x(i)-h B) x(i)*h
C) x(i)+h; D)

x(i)+h*f(x(i),y(i));

A) (0,1,4) B) (0,1,0.4,4) c) (1,0,4,a.4) D) (0,1,0.4)

-I



0*]f gi* Cir x;t dYi i+.
4iL iSl{1,.*ll gil rrjil .r.rrJ ,g.1lg.Jl uil;r:iYl3 r,;L*sJl f ,,rf f .iL "- r c!_X-.i'*l.rr3 3 L .ul u

.tjSJl p.Iri-.i i-r. XLdl
A) pd = makedist('poisson','lambda',3)

m=mean(pd) s=std(pd)
B) pd = distmake('Poisson','lambda,,3)
m=mean(pd) s=std(pd)

C) pd = makedist('poisson','lambda',3)
m=median(pd) s=var(pd)

D) pd = dist('Poisson','lambda',3)
m(pd) std(pd)

;tl p.r-l x{4 8 zo zt Lo!;ffi
A) var(x) B) std(x) Clmean(x) D)median(x)

A) pdf B) cdf C) makedist D) distmake
x it.sYt .ric a t4:).t . q;Jl rjsJt 6 -10

Alrandam(a,x) $e) polyfit(a,x) C)polyval(a,x) $O)polyval(a,y)
(x,ylel-t,rlx[-1,i j

-.
A) z=sin (x.n2-y. ^2 ) ; surf 1x , y , zy
B) [x,y]=meshgrid(-1: .1:1] ; z=sin(xy) surfc (x,y,z)
C) [x,y]=meshgrid(-1 : . L : 1) ; z=sin (x-.^)-y.n1l surfc (x ,y , z)
2 tTr yl *9"!gll*l*: LlL,* :::11 (" . ^2 _v .^zi ; plor (x ,y , z)

rlH-ey-e er4' i:'{s
Arsyms(z,z) B)matrix 2x2 Cl2x2 rand D) rand(2.21

A' stmpte
$ B) interp C) interpl Dl intern2

:F4ll!J+lJ,,,Ul &W
Af Poisson(6) 

i

Lil,,oout ,,u,u,*i
C) normpdf(l:6,6) D) unifpdf(6)

A) a+ (b-a) *rand (1,1)
c) a+ (b-a) *rand (a, b)

- 

., - ,..,.{!1 e{ii 1a,u; o.;iJr c'i.;r3*r ser .ll+ly +s
B) (b-a) *rand (1,1)

D) a*b*rand (1,1)
x = 0:0.01:40;
Pd=

O t'Normal, , ,mu, ,ZO, rsigmarr4)
y = ... @......(pd,x)

@ ...(x,y,'r*')
x1abe1 ('x' , 'fontsize, ,L4) ;
yIabe1 ('Normal Distribution pdf ' )

all.r f-rl eS:-t _,pl,yJl t5Sll

fr$J sr+jLll SjJill ejJrlt
x = 0:0.01:40

lt=20 and o=4

A) Normalpdf B) cdf C) makedist D) pdf



tJii-ri

.l!*X +-U^ll ,rYl-18

A) yl : pdf('poisql
@ulldis*ry'Ellr3sll

:4J" Ull sil+ rtsll

yt : -0.04y +'LTa'Uzyz

yz : 0.A4y - I}aaz13 - 3 x "LAr 
Yl

'iJz :3 x 107Y|

y1(0) - 1.y2(0) - Yz(O) - 0.

0< t <10,

f=G (t,y) [-0. 04*y (1) +10^a*y (2) *''O,

0 .04*y (1) -10^4*y (2) *y (3) -3e7*y (2\ ^2;
gez*@l;

lr,yl =... @. . (f , [0,10] , [1;0;0] ) ;

@ (t,y( i,Ll , 'r:',t,Y(: ,21 ,'b'-
' ,t,y ( : ,3) , 'g--' )

".@. 
('t' r' fontsize',ta) ;

y .@ . . ( 'Y' , ' fontsi ze' ,L4) ;

@ ('y1' ,'y2','y3')
30-25 illJ,iill 0e H+l cll! e-Y'a

-...... 
"P 

O d-,,Ots"lt eP 4+"lnJt

B) v(3)A) y(1)

D) v(o)c) @v(z)

ilNlerrL,l @ *, ,J"Jl s.E-21

D) y(2)^2c) v(2)

ElIl eril*lr+.rse a-r^i:ti3ll ,:Yrtrttl alrlj3
B) DsolveA) solve

D) diffsolve

d.,r ots.ll er ,Jrll ri -zg

-riLl @ *, Ojts"ll ,r.s,ptr*ll rt**'rl

B) showA) title

;" yl,yr,y3El.1J! a.-a\iJl ou3-'',;Jl eJ'aJ..l -25

@ dr oLs-olt cP ... f{:iflrll-_
A) title

-3-



l,cj:s,Jl JJLJa 1:2 e+r. ff+fsing = 0 !*+rll .b+ll il'rlur1rr/v):t,tl frl4sJEll Usll (i

, - rs . ^-2"1 11

il; ;;i"*,, . J;1 er"..JrrJr re,,.+ o..' tru* sA 03, gi-21J +rr+Jr +* rA g=32't7
r ,!.ll -.'-^.e ' z -' 

- ^ i Li"lt 'J\\'' \"c 
It is'pll r* sc d''$ill YbJ'

[0,2] oJiijl d. o'(to) - g ' i&i:ll 4E $e AjeJsJ o(to) : z ' ..;

L = 2; g=32 'L7 ;

alpha=lPi/6;01;
rt,vl=@ (F, [0,2],a1Pha);
. . @ (t.y( i,1'l" r: 

"t'y(: '2) "b'-"'linewidth"3)xlabel (' tt r' fontsize 
"L4) 

;

@ ('y' , ' fontsize' ,t4l ;

('yt','Y2')

(oh.r., 10) : crtllt rjlgJt

Distribution-
ExPeriment' )

(CrLr. JJ l)

(x,y)

c13ts3 .rl4;Yl f,I c,ubJt '3rii ir+^ll @'"'l5l!*" d (rr

o : ge-F*[sin(0x)*cos(0yI,

x : t0 to Zn\,y = {-;toil,
o = localized planar stress tMPalg 1e 

: 0 = 1, 9 = -0'z

x = distance from end of beam [10-tm]

y: distance from centerline of beam [10rm]
I

I+x
: 6rr.lll rt{+.Yl e*,Jl dlSl ljSllj"sielli p'F sp

.@.............. lx ,y , zl

O """"' ('stress
Water Jet Cantilever

-4-

x tlQr ml

(c,bj 5)



.iet-, i-r'ls\s iiJAll qJdl i+A 4Sq^F a+Le o^
4.5

105

5

80
3.5

100

4l

125
2.5

130

3

80
1.5

160

2
Time

f.*p.t'*;
; iiT

1

150
100

Linear

200

u

AB O' 9--'
p;!tl oti!"ll o'u ffiuarl *]"* = 0:'01:5

% Linear interPolation

(aa1 15) -:cirstr dl::1

e+Le ir'DJlJFll 
i'..,s otrl} c're 6'Ip 

'* 
*-' t-ltt}

x = 1:0.5:5; 
Loo 130 go 1oo t25 105

y = t15O 160. I'Ou rrv vv

801 ;

*-"", 1 
o^o':t: 

(x,y,x_new,,@.........'.'' 
) ;

V neW ="""\:/""'
'r;".i",Y' ird') ; hord;

... @ 11""* 'Y-oew " 
k' ) ;

$:; rr*:::il.:r:T:llSilr, !r
yrabe3- 

1 .:::r^"';;;"-, 
', 

, ronrsize' ,15) ' ,., ,L5l
xlaber ( ,Time, t"u:*_,'^"t:i."r=";; rnrerporation' , ' 

fontsa

rn' ('Data Pointsr ' 
tlii

L ).,............"' \

.X"tf' s so 2ool);

(sLr-p o - )l ,j,r ,/ .)$ ,.r o\l c.,Yrh'dt t/ +)il-tt erii-J qlu$ $sll(ti

il,(or=r,rz(0)=11 
AJtriiJl ''rLJrjJb 

to'':l 'vl c or' *- v

v; =v?

yz = 
:rJr$ rsstl i o$xl ot;!! u-"ill ')^si 

411 *P s

function dYdt = vdPl(t'Y'mu)

dyd,=1 o ::::;ll;llii,il,i:ii;:ili;'or);
lr,yl = ' ).@ 

'""(c tt-;, ,t,y l:,21 ,'-.o' )

e... (t,.Ylt :i'-:^I, of van der por Esration') ;

@ " ' ('sorutro

*i"u"it'Time t') ;

;-tJ ('to'*"t:" 
,1;:; , ,,y z'\l

@ ...""""""""'\ t-

;s35



*
J

}

Adams Method ;rli +i.,-i tlsi'rL x = O'6

function Y=MYAdams (x0 rY0 rxn'n)
f=.......,........ O .""'...'...;

x (1) =x0;
y (1) =y0 i

@.;
for i=1:n-1
x(i+1)=x(i)+h;
v (i+1) ="""""""" @ """""""";
end
fori=n
x(i+1)=" ' "@" " " ";
y (i+1)=y (i) + (h/L2) * (es*t (x (i) ,Y (i) ) -16*f (x (i-1) ,y (i-
1) ) +5*f (x (i-21 ,Y $-2) ) ) ;
end

':l:Tl:llTll:::::::::::::::::::::9 l

.rie jrlnEill al.rtr-.ll d. s+li

sJEll {rsll iJs: g"

x+Yo:ts13!(6

3,y(O) - 1 'o'd-

d.! 
=dx

TL =.

*b
dt + pl..;r...! 7.r - ,=+!rill jiu 1,' ry 

ero+Il Cteills .I#.jElt+ tjsbi't tl^+i Cl

.-6-

(st+-ll 0
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Topology( 25 marks).
Firstly: Choose the correct answer from those given I 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 Q.If A={1,2,4,6},then

t- A' = (a) {1,3} (b) {,2) (c) {,2,6)
(c) 8,3,4,....)

(c) 8,3,4,....)
B) Consider the flowing topology 7 where

z- A'=
-/l 

-3- tL-

(a) {3,5,6...} (b)1/

(a) {3,4,5...} (b)I'{

A"=
A,=

2_

4-

5-

6-
-7_

Final Exam
Topology and Differential Geometry

Cod: 421NI
Time: 2 hours

Grade: 50 marks

Department of Matherhatics
Faculty of Sciences

Assiut University
171112024

r : {X,e,{a,b),{c,d))onX : {a,b,c,d} andA: {a,c},then

(a) {a,c, d} (b)q (c) {c,d}
(a) {a,b}

(a)ta,b,c\

(b) {b,d} (c) {b,c, d}

(b)x (c) {a,c,d)
lf a discrete topology D:indiscrete topology I: cofinite topology C on a non-empty set X , then X iS

(a) an infinite (b) finite (c) singleton

B- If(X,1) is an indiscreet space andAeX,where,4 -{pand A -'{,then
(a) A:X b) A-Q (c) A is singleton

9-rf (X,r) i, atopological space , Ac-X,whereA' = A and A' =Q, then

@)r-D (b)r-I (c)r - C
i0- rf (X, O itan excluding point space p e A=X,thenA - @) X (b) A (c) other

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

l-lfx is a non-empty set and P, Q e X then r is not topology on X, where

r = { X ,U q X '.p eU or q AU\ (a)True (b) False

2-lfxisanon-emptysetand p,q e X then r isatopologyonX,where

r - {e,LJ c X :p e (J or q eU}. (a)True (b) False

3-lf ( X,D) isadiscrete space and Ac X,thenT= Ao = A'. (u)True (b)False

4-tf ( X ,r) is aropological space andABqX,then ext(A)B)-ext(4)ext(B).
(a) True (b) False

5- P - {{x}Vx e X} isabasefor parlicularpointspace (X,P).
(a) True (b) False

'r 
I I I I I I I I rr !'|'|r rr " " 

;;;;' *;";;;;;"" 

" " " "';;;.';;;;;u 

^rru*



Differential Geometrv (25 marks)

Answer two questions only:

1-h) Show that for a curve tying on a sphere of radius
torsion r is never 0, the following equation satisfied

t;) -(#)'-n'
a and such that thc

(6 marks)

(b) Determine the curvature rc(u) of the curve given by :

r - {o@- sinz), a(l- cos z), bu];

rhen calcutate *loY*( !),r \!'rr.n G ) (6.5 marks)

2- Find the relation between torsions of a
its Evolutc.

regular space curvc C and
(12.5 marks)

3- (d Prove that any regular curve is completely,determined up to its

;rosition by its filnction ff : rc(^S) > O and its torsion function,
r - r(S) > {}. ( ,S - arc Iength parameter)

(b) Find the intrinsic equations for the curve:

r - hnr' cos tL 2ae' sin u, o"'|

(6 marks)

(6.5 marks)

With my best wishes,,,,,,

Dr. Rawya Abdel Rahman Hussein
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Final-term Exam

Computer Science Program
Course Code: rlYo
Microprocessors
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Date: January t7th, 2024

Time: 9:00 am - 11:00 am (2 hours)
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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:
(Note: multiple choices are not allowed)

(1 Mark for Each Poi,nt)

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

@ artu lE-l control lCl address p oon of the previous

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

@ zrrrr H @ azrnn u @ smrr H I azooo u

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

@ eru @ elu @ rron of the previous

@ zso xn

5. IF SP : 37CD H, the offset address of the first location in the stack to push data into is

@ szcc n @azmu @ szcn H fl szcr H

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

[Rl coto*rt Ezs @ nxnc @ Auu"*

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

@ cs'r @ os'se @ ss'st

E Ce:0 and AL: 10001111 B

E Ce : 1 and AL : 11i01000 B

9. The first microprocessor in Intel which has 32-bit address bus and 64-bit data bus is ..........

@ tntet 80386 @ t"t"t 80486 p trrt"t Pentium

@ ns,ne

E Ce:0 and AL: 10001110 B

10. The data addressing mode in MOV AX, [SI+8] is ..........

@ register indirect

@ lot.t Pentium Pro

@ bu.u plus index

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

@ r irnn @ oare @+un

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

E Ce : 1 and AL : 01000111 B

@ register relative @] Uuru relative plus index



[-estion2 @@
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: $ 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: ( 3 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

i) check if the jump will occur or not in the following cases:

(Note: answer wlih occur or not o

a) Mov Ax,53A2H
CMP AX,843BH
JB NEXT

b) Mov AL,oESH

ADD AL,6AH
JNC NEXT

MOV AL,8CH
xoR AL;seH
JS NEXT

(6 Marks)

(8 Marks)

c)

ii) write the assembly lines that perform the following operations:

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

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

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

d) clear the contents of DX without using the command Mov

Question 4

Write the assembly code that: (8 Marks)

o adds and counts the multiples (oLi,rL;") of the number 3 in a series of byte size data (9,21,14, 36,

50,84, 46,75, and 0)

o stores the sum of these multiples in CL

o stores the count of these multiples in CH

o stops when the number 0 is read

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