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Answer the following questions (Total Marks: 100)

Q1. Write in the space the expected output of the following sub code:

(a)

package exarn,'
public claes Exam {

public static void main(String[] args) {
for (int i=1; i(=5; i++)
t

if (i == 3)
continue;

else
System. out,. pri-nt.f ( "td \t ta \n" , i, i*i) ; l

)
)

(20 Marks)

The output here

(b)

package exam;
public class Exam {

public static void main(String[] args)
for (int i=1; i(=10; i++)
{

if(108i==0)
System. out.println (i) ; )

)
)

(c)

package exErm,.
public class Exam {

public static void main(String[] args) t
int, a = 10i
do
t

System. out. println (a) ;
a = a * 1;
if (a > 15) breaki

) while (a < 20);
)

)

The output here

The output here



Q2. Choose the correct output which appear when executihg the following
statements:

L. Syste m. out. p ri ntl n (5/2) ;

(20 Marks)

2. System.out.println(5/2 + 0.5);

a) 2.5 b) o.s

a) 2.5 b) o.s

b) o.o

c) 0

c) 0

d)2

d)2

d)2

d)2

d)2

d) 23

d) 3.s

d) 3.0

3. System.out.println((int)(5/2 + 0.5));

a) 2.s b) o.s

4. Syste m.o ut. pri ntl n ( ( do ubl e) 5/2) ;

a) 2.5 b) o.s c) 0

5. Syste m. out. p ri ntl n ( (d ou bl e) ( S/Z) ) ;

a) 2.5 b) o.s c) 2.0

double num[] = {2.9, 3.7,3.0}; double result = 0;

for(inti=0;i<3;++i)

result = result + num[i];

Syste m. o ut. p ri ntl n ( re s u lt/3) ;

c) 0

6.

a) 3 c) 0

int o = 3; System.out.println(++a * 8);

al 32 b) 2s cl24

double B = 2.5; System,out.println(++B);

a) 3 b) 2.s

7.

8.

9.

c) 4

double B = 2.5; System.out.println(int)++B);

:) '
b) 2.s c)4 d) 3.s

2.



Q3. Write the program using function named STOTAI- which accepts two real numbers

X and Y, and compute the following formula: X2 + Y2. ln the main function, call this

function STOTAL to compute the desired formula for each couple (2,5,3.L1, (5,7.51,

(10,20). (10 Marks)

The program here:



Q4. Wr'te a program with using while statement to print the following outputs as shown in box

11L

248

3927

4L664

5 25 L25

The program here: (10 Marks)



Q5. Complete the missing parts in the following program to compute and print the sum
of all elements in a matrix with dimension 4x4 except the elements in the main diagonal.

(10 Marks)
package arr01;
import java. util . Scanner,.
public class Arr01
t

pubJ-ic static void main(String[] args) {
double[] [] Arr = new doubLetal [a];
Scanner Scanner(System.in);
for (................................. i=0; i<4; i++)
for (................................. j=0 ; 3<4;j++1
Arr[i] tjl .nextDoubleO; //for

/ /of

0; //suitabfe

reading the elements
Arr

type of variable sum......... sulm =
for (....................,............

{
for (.................................

i=0; i<4; i++)

j=0; j<a;j++)
if( ...........) sun

)
System.out.print("\t" * sum) ;

= sum + ......................,.,....................; /*Lo
get desired el_ements*/

Q6. Complete the missing parts in the following
consists of three digits

package ui;
import
public class Ui t

public static

program to sum digits of a number
(ro ruarks)

/ / to assign the val-ue

void main(String[] args) {

nnm = new Scanner(System.in) ;

i(=3; i++)

int N = num-

int Sum = 0;
for (int i=1,'
t

int rem =
Sum = Sum

!i[ = ..................

+ rem;

/ .....................; / / to get the new number
/ /one diqit

of each diqit

after cutting

)

System. out. println (Sum) ;



I

I

Q7. Write the program to compute the sum of following se.ries:

Sum = 7 *', * € 
=, i-...-r', ; where o,band n areintegernumbers.a+b a-r2b a+nb'

The program here; (10 Marks)



Q8. choose the correct answers: (10 Marks)

L. Java language is considered of .... programming paradigm.

a) object oriented b) procedural c) functional d) declarative

2. The modulus operator uses ............. character

a)+ b)* c)/ d)%

3. Which of the following correctly declares an array?

a) int array[10]; b) int array;

c) array{1O}; d) None of the mentioned

4. What is the index number of the last element of an array with 9 elements?

a) 9 b) 8 c) o d) programmer-defined

5. Which of the following is not one of the integer types?

a) short b) int c) long d) double

6. which of the following escape sequence represents end of line?

a) \r b) \n c) \n\r d) \c
7. Which of the following is a valid statement for any integer variables a and b??

a) System.out.printf("\t %d \t %d',,a,b); b) System.out.print("\t %d \t %d,,,a,b);

c) system.out.println("\t %d \t yod",a,b); d) system.out.printf("\t %f \t %f,,,a,b);

8. To receive inputs from keyboard, we use

a) import java.util.Arrays; b) import java.util.Objects;

c) import java.util.Random; d) import java.util.Scanner;

End of Exam, with my best wishes:

Dr- Abdel-Rahiem Ahmed Hashem Mohammed
t ^ a frh t.alpallac .,t
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Answer the following questions: (100 Marks)
Part 1: Answer the final exarn (50 marks)
Question I : Answer the 1'ollowing (MCO) questions: (20 Marhs)
1- check bit errors.
A. nodal processing B. cprer-reing delay C. transmission delay D.propagation delay

2- determine output linl<.
A. nodal processing B. quer-reing delay C. transmission delay D.propagation delay

3- tin-re waiting at output linl< for transmission.
A. nodal processing B. queueing delay C. transmission delay D.propagation delay

4- dcpends on cougestiolr level of router.
A. nodal processing B. queueing delay C. transmission delay D.propagation delay

5- : L/R,I: packet length (bits), R: link bandwidth (bps).
A. nodal processing B. queueing delay C. transmission delay D.propagation delay

6-: dls, d: length of physical link, s: propagation speed in medium.
A. nodal processing B. qLreueing delay C. transmission delay D.propagation delay

7- self-replicating infection by receiving/executing object (e.g., e-mail attachment)
A.virus ll. worm C. spyrvare D.botnet

8- self-replicating infection by passively receiving object that gets itself ekecuted
A.virus B. worm C. spyware D.botnet

9- malware can record l<eystrokes, web sites visited, upload info to collection site.
A.virus B. worm C. spyware D.botnet

lO-attackers make resources (server, bandwidth) unavailable to legitimate traffic by
overwhelrning resource with bogus traffic.,
A.virus B. worm C. spyware D.DoS

Ouestion 2: Select whicli of the following staternents are false and which are trr,re? (30
rnarks)

11- RFC stands for Request for comnrents.

l2- IETF stands fbr Internet Engineering Task Force.

l3- protocols define forrnat, order of msgs sent and received among network entities,
and actions taken on msg transmission, receipt.

14- voice over DSL phone line goes to Internet.



i S-data ;ver DSL phone iine gces to telepirone net.

16- ln DSi-, voice, data tr;itlstnitteci at c{it}-ererrt freuluencies over cledicated,;entm.l offic,c.

17- DSL stands fbr ,.ligital subscliber line.

l8- In cable retr"lrrorl<, data. T'v transrnitted at different fiequencies oyer shared cabledistribution netrvork,

l9- link transmissi,n rare" aka rink ccrp*cir.1t, {,tka rink hanc\uidtrt.

20- packer trans,rission crerav: time necr,ed to transmii L-bit pack-et into iink .

2l- tyttsted ooir g,p) l.r,two insulated copper rvircs.

22- ln pacl<et-switching rrosts brcak appricaiion-iayer messages inta packets.

23- If-arrival rate (in birs) ro link exceeds transmission rate of link for a period oftime: packr:ts u,iil clLleue, wait to be transmitted o* link .

2'4- Iiarrival rate (i, bits) to Iink exceecls transmission rate ol,link for a peri,ci of.tirne: packets can [:e drcpped (lost) if rnernt:ry (burtfer) fills up.

2 3 ^ fii n'i' 1 i v sJ ; 1'1 g.' d eterm i n e:s so urce-ciestinat ion ro uie tarren try pacr<ets.

.La&.2-Ans ucrlhs- oral&_aqlrylii_e s_qeauligli:altsc)
_rlus$1qrr_Z_Sste"t,"tli,ti o,{th" tffirg.sfaL €guel:kq)

2b- routing;.^ move i:;rckcts fi*m r.uter's ii-lpui to appropriate router output.

21'*onnecting each acrcss rsr) t, each otrier irirectry does scare.

28- R.: link bandr,vidth (bp_<), L,: packet iength 1bits.;, a: average paci<et arrivai rate,l-ailt - 0: avg. oueueing clelay sriiall.

29- li:link banchvirJth (bps), i-,: packef length ibits.l. a: averagepacketarrivairate,i,a/i{ -> 1: avg. queueing clelay iarge.

3{i- id: link bandi..'i':rthr.(bps), [,: pac]iet rength (bits), a: average packet a*ival rare,LarR > i; niore "ivorli" airiving irron 
"*r, 

tre s.rui""it, ou*ru[l rJeraS, infi,ite!

iJ;,1. 
.t pack'.-.t r:ray be reiransmited by previoLrs node, b,,,scr-rrce enc! system, or ,oi

32'thraul;hsru'rt; rate (bitsitime unit) at which bits tia-nsferred betrvee, sender,/receivcr,

33-instr;ntaneolll, throughput.rate at given poini in tinrr.:.



34-average throughput. rate over longer period of time .

35- In Internet protocol stack, application. supporting network applications, FTP, SMI-P" IITT'I'
36- rn Internet protocol stack, transport; process-proocss data transfer. TCP, UDP
3.7- In Internet protocoi stack, netutork: routtng of datagrams from source to
destination

. {P, routing irrotocols
38- In Internet protocol stack, link; data transfer between neighboring network
elements

' Erhernet, 802.11I (WiFi), ppp
39- ln Internet protocotr stack, physical; bits ,.on the wire,,.

4A- In ISO/OSI refbrence model, pre'sentatioz.' allor,v applications to interpret
meaning of data, e.g., encryption, compression, machine-specilic conventions.

tl l- In ISO/oSI reference ntodel, session; synchronizatir:n, checkpointing, recovery of
data exchange.

42-lntemet stack missing the layers presentatiort and session.

43- Internet not originally clesigned with (much) security i, mind.

44- inf-ected lrost can be enrolled in botnet, used for spam.

45- lP spoofing; send packet with true source address.

46- server not always-on host.

47- server has permanent iF address.

48-server has data centers for scaling

49' ln client-server arch iteoture, clients communica.te with server.

50- In elient-server architecture, clients may be interrnittently connected.

Good Lurck



dr!Ee
lw i---/'
t:',.

Date: 29\6\2021
Time:2 hours

90 Marks
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Introduction to scientific

computation
Ievel3

(a) error
3.To stop the execution of a MATLAB command, used keys

(a) Crtl * enter (b)Crtl+c (c)CICtrl+p
4. what would be the output of the folrowing code (in editor window)?a=t1 021 ; !=t3071 i e=a.*b;

{a) [2 0 21] (b] t3 0 141 (c ] tla 0 3l (d]t7 0 3I
5.what would be the output of the following code (in editor window)?

a=1:5 ; c=a.^2
(a)[1 25] (b)[1 234 (c]tzs16e411 (d)t1 4e16zsl

6. What is the nature of the arrangement of the coefficients to itore the following
expression in MATLAB? y= 3xs + x'+ 6

Answer the followi
correct ans 2 marks fr

1. Which command is used to clear a command winOowZ
(a) Glear (b) close all (c) clc

2. Executing in the command window the following code returns.
u=[1:3]'; size(a)

(b)13 (c) 31

(a) [3,0n0,1,0,6] (b) [3,1,61 (c ) [3;0;0;I;0;6]
7. What is the output of the following code?

for i=1:4
for i=1;4

(a) No output will be (b) a = 10 (c) a= g
8. What operator helps in the transpose of a matrix?

{d) clear all

(d)33

(d) Ctrl + s

(d) [6,0,1.,0,0,3]

(a)'

(a) [-a sl

(b);

(b) s

(c)\

(d) error

(d) %

(d) 12,2,21

(d) Syntactical Error

9.What is the value of p for the below Mattab code?
A = [1 -3 2 I;B = [-4 9 6 ]; p = diff(A);

(c)[,1]
10,What is the output of the following code?

mean [1:10]
(a) error (b) s.s (c)4.5

11. What is the output of the following code
meanabs lL ,2 t -J.)

(a) 1.33 (b) I (c)0 (d) 0.666
12. How many expressions are used to describe a mathematical relation between a, b

b=9; c=4;
a=b+c;

(b) 2 (c) 3 (d)l

(d) error(b) 2op (c)2 dp\dq

@)a
13. The output for diff(p2,q) is

(a) o
14. Which symbol is used to initialise a variable?

(a) = (b) -> (c)== (d) inir
15.what is the difference between the expressions (9.1-g) & (g-1.g)?

(a) Computational difference (b) Final results (c) No difference (d) Cannot be determined

1



Introduction to scientific conrputation

16. What is the value of c=sum(A {:,2}1, it A

a) c = 11 blc=8

34\
s 7l
36/

L
b

-1
c)c = 18 (d) 17

graph(t,exp(Sot))

d) None of thenr

(d)find

(d)error

(d) abs(sum0)

17' The number of outputs of this TVTATLAB function ,,function 
[a,h,cJ = mad(x,y),r

a)3 b)2 c)1 
.l 

(O) o18. We use command ---------- in repetitive sentences with conclition
a) for b) if c)white (d) ifetse19. To ask the user via if statement that , x not y equar we write ia) x .noteq. y b) x -= y c) x not= y (d) x.* y20. which command is used to carcurate the deterrninant of matrix a?
a) lal blint(a) cldet(a) (d) determinant(a)2'l'To generate the graph of es'rwhich of the follolving codes cab be userl?

a) plot(t,exp(5o.t)) b) ptot(r,exp(5*0) c) graph(t,exp(S*t)) d)22. while writting a NIATLAB I'unction, the crc 
"u**u'nda) sh*uld not be userr b) shourd arwavs be used c) is or<rry to use. but
should be avoirled.

23. To conduct numeric integration the command isa)nint blint
24. tf the resutt of our sumrnation is tnfinity, what *,,,-,ilXi['oB show?

a) lnfinity blNaN c) inf
25. To calculate the sum of the absorute variabres of a series, we usea) sum(abs()) b) abssumg c) sumabsg

' To evaluate the approxirnation of f:.4ffm dx (h=0.2)

26. The number of Iteration n would be ___-_-_-_-

27.The m!nimum number of for roop used in trapezoida! method is ---_*_--
alz b)l c)o

28. To get befter accuracy for the previous integration we can usea) trapezoidalmethod b) simpson 1\3 method c) simpson 3\g method

a) n=8 b)n = 10 c)n=9 (d) n=5

(d) 3

(d) none of them29. for trapezoidal, the following formuta In = A (fn + f,, + B(ft.r fz +... + /,_r))when
a) A=h\4,8=4 b) .A= h\2, B = 2 c) A=h\8,8=2 (d) A=h\3,8=430" for sinrpson 1\3, the followlng formula

In= A (/o + f n+ B(f z+ f ,++...* f n_) + c(f r+ fs*...+ f*_t))
a) A=h\3,8=2,C=4 b)A=h\2,8=A,C=Z c)A=h\3,8= 4,C=2 {d} A=h\2,8=g,C=l31' All variables are createsl with preclsion unless specified and they are matrices.

a) int b)froat cldoubre {d) none of theme32. square root function in MATLAB is
a) square b)n c)sqrt (d) none of theme33' which MATLAB command generates 100 uniform random numbers befiveen -5 and +5?
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rdndn(100,1)-5 b) 10*rand(100)-s c) 10*rand(l00,1)-s,.r19\lvv,rl-
+. which statement berow wirr resuri in the virriabre y containing [1a) 3'.=.linsp ace(lr7 ,41 b) y = ocldnurns(1,7) c) frir y=1;-t J r.urrJ4L!\r, /,?, vl 

"v 
* Lluonurns(l, /J c) f"or y=1:Z:7

35. When inputting a matrix, each new row is; separated by
a) : b); c),

(d) 5*randn(I00)-tO
357J?

(c'[) Y = 1:4:7

True or False
36. Command qteql used to clear the storage variable.

37.A(:,2) used to cail al! ererments of second row of matrix A.
3a'fi-sSalemen! is used to create repetitive sentences
39'Comrnand Window is Llsed to wrlte a professional MATALB functlion.

40.The inverse of nnatrix A can be carcutated by inv{Ai in MATAB..
4l.Differential equations can be sorved by using dsorve commancx.

42.Function my$um is defined as functi,n s = mysum[inputsJ,,

43. Drawing functions in II/TATLAB by using draw comrnand.
44.To add comnnent we must add o/o [:efore.
45'The variables rnust take the same narne when merge it frcrrn the same function tosubfunction.
46.|t is important to define the type of each variabte in MATLAts.
47.we can calculate the sumrnation of an array, we can usre surt.

48' ls l'2,'21the output for the foilowing brock of code? p,=[1 3 2];
49.Clgaralt command is used to cl*ar the current tlirectory.
50.clisp(xl is used to display the value of variable x.

Best Wishes.,.

Dr" Awira Atla,vu

(d) 
I

. r=roots(P);
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(a) True
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.0 +L=^+ +tt+i ajL (p (X ), A , n ) _t
(b) False(a) True



. qrFl Gr--ll d,Sly .r= (z a, * 8 ,.8 ) a-il=ll -o
(a) True (b) False

.+L.^+ Ul+i {iI= (Z r, * t,., ) -l
(b) False

.(27,*7t.7) aiUtt
(b) False

rAtll -V

(a) True

(a) True
rrl.s'-o

(b) False

) ai]=ll Gf t3l J*i*ll G*^=ll u"JS"^ll -1
(b) False

s:[[0],[6]] cjJ- (zn,*tz,.t2) a-i!=u ul:^ (sn,*12,.12) 4iLll -) .

(a) True (b) False
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(50 Marks)

based on direct manipulation of

Answer the following questions:

Part I: Midterm, Oral. Activity

Ql: Shade T or F in the bubble sheet

1. hnage processing methods in the frequency domain are

pixels in an irnage.

2. F'eature description refers to finding the features in an image, region, or boundary.
3. fhe number, b, of bits required to store a digital image with size M x N is b :

MxNxk.
4. In the spatial domain, first transfonning an image into the transform domain, doing the

processing there, and obtaining the inverse transform to bring the results back into the
spatial domain.

5. In an RGB-encoded color image with an 8-bit depth, each pixel requires 24 bits to
encode all three components, while the same image with a 12-bit depth would require a

total of 36 bits and the range of each individual color corxponent is [0 . . .2551.
6. Image acquisition is the first fundamental step in irnage processing.
7. ln intensity-level slicing, instead of highlighting gray-level range, we could highlight

the contribution made by each bit.
8. An 8-bit image may be considered as being composed of eight one-bit pianes, with planc

8 containing the lowest-order bit of all pixels in the image, and planc "i all thc highest-
order bits.

9. In general, log transformation can be forrnulized as; .s - clog(l -r), where c is
constant andr > 0.

10. Noise removal is an example of Low-level image processing.

1l.The number of intensify levels, l, being an integer power of two; that is L : 21' whcre
/r is an integer.

12. Image enhancement is an area that also deals with improving thc appearancc of an
image. However, unlike restoration, which is subjective, image restoration is objeclive.

13.In the frequency domain, operations are performed on the Fourier translbrm of an image,
rather than on the image itself.

14.The components of p(rD are estimates of the Probability density function (PDF)
occurring in an image.

15.The sum of all components of a normalized histograrn is always 1.

l6.Lower-order bits usually contain most of the significant visual inforrnation.

1 l,+
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lT.Intensity transformations performs operations on the neighborhood of every pixel irl an

image.

18.The negative of an irnage with intensity levels in the range l0,L - 1] is obtained by

using the negative transformation function, which has the lbrm: s : L * 1' - r'
19.I, the spatial domain, arithmetic calculations and/or logical operations are performed

directly on the original pixel values of an image'

20.Spatial filtering modifies an image by replacing the value of each pixel by a function of

the values of the pixel and its neighbors.

21.'l'ransforming the pixel values of an image using the log transformation is an cxample

of contrast compression of the dark pixels.

22.1'he normalized histogram of / is defined asp(r1) : nr/MN. wherc, as usual, M and

lV are the number of image rows and colutnns, respectively.

23.The locations of points (r1, s 1) and (r2 , s2 ), If r1: s 1, and 12 ':s2, the transformation is

a linear function that produces no changes in intensity'

24.A digital image may be defined as a two-dimensional function, f (x,y), where x and y

arc spatial (plane) coordinates.

25.The bit depth usually refers to the number of bits used to represent one color component,

not the number of bits neecled to represent an entire color pixel.

Part II: Final exam

Q2: Shade T or F in the bubble sheet

(50 Marks)

Z1.Approaches of intensity transformations whose results depend only on the intensity of

the pixels in the neighborhood are called point processing techniques.

27. Computer vision refers to the processing of a finite number of elements are refcrred to

as picture elements, image elements, pels, and pixels'

28.Binary Image: Each pixel is a shade of gray, normally hom 0 (black) to 255 (white)'

'fhis range means that each pixel can be represented by eight bits, or exactly one byte.

29.8y using bit depths , k :3, the image can be represented by the range of pixels betwcen

[0...,8].
30.Histogram equal ization is a technique for adjusting image intensities to enhance contrast.

Q3: Shade the correct answer; a, b or c in the bubble sheet

31......pass filter passes low frequencies.

a. Band b. Low c. Iligh

... partitions an image into its constituent parts or objects.

SS.-...f-evel: Primitive operations (".g., noise reduction, contrast enhancement, etc.)

where both the input and the output are images.

b. Mid

34.... ..representations

| 
,:r

c. Segmentationb. E,nhancementa. Compression

use one or more two-dimensional arrays of pixels.



c. Ilitmapa. Vector

process

levels.
"f 

*pt"*rg a continuously varying lunction with a cliscrete

set of quantization
c. Rasterizationb. Samplinga. Quantization

36.Feature ........ - 
-"*.,grs 

quantitative attributes to the detected features.

a. detection c. description

37...........orcier planes contribute to more subtle intensity details in the image.
b. extraction

a. Higher

38.l,et rlr,for k _ 0,1,,2,.......,L

f (x,y). 'fhe ........histogratn of
pixels in / with intensitY 4..

b. Lower c. Bit
of an L-level

whcre np is
- 1, denote the

/ is defined as

intensities

h(r) - ftk

digital image,

the numbcr of

a. normalized b. equalization c. unnormalizcd

39.The expansion of PDF is .... ...... in uniforrn PDF.

40.The .. ir tlr. t.i.r*l .^e in which the input and output intensities are

41.We use the ...- transformation to expand the values of dark pixels an lmage,

while compressing the higher-level values'

a. identity c. power

42.The subdivisions of the intensity scale are

c. ProbabilitY

distribution function
b. Probability densitY

function
a. Post derivation

function

a. identity

c. pointsb. intervalsa. bins

43.... ...isthegeneral form of the

A.S:TCT b.

44.An irnage maY

amplitude. To di

amplitude. Digit
values is called.

be continuous with

gitize it, we have to

izingthe coordinatc

*rp.tt t" the x- ancl y-coordinates, and also in

sample the function in both coordinates and also in

values is called sampling. Digitizing the arnplitude

a. resolution

45.... an image into its bit Planes

each bit in the image, a Process that

bits used to quantize the irnage.

b. quantization

is useful for analYzing

aids in determining the

c. sampling

the relative imPortancc of
adequacy of thc numbcr of

c. Decomposingb. Restorationa. Segmentation

46.Reducing a grayscale image to only

referred to as .

a. sampling

47.. . . . . expands the range of intensity

two levels of gray (black and white) is usuallY

levels in an image so

or display device.

c. blurringb. binarization

3 1,,,1

intensity rallge of the recording medium

that it spans the full



c. Contrast stretchingb. Intensity Slicinga. Power-law Transf-

48.Whenu,,i*uglevels,itiscommonpracticetoreferto
it as a "..........image," (a,8., a256-level image is called an S-bitimage)'

b. k-bita. 8-bit
qg.yp,i."icoordinates(x,y)isca1ledthe........orgray

level of the image atthatPoint.

50.A .. image is comPosed

particular location and value'

ffir of elements, each of which

These elements are called picture elements,

has a

image

c. samplingb. intensitY slicinga. intensity

elements, pels, and Pixels.

BestWishes

Dr. Mohamed Mostafa Darwish

c. finiteb. digitala. continuous
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Question 1: Put Tywe or Fulse for each of the following items (50 marks)

".gtr:.eYlL"L{i # #lt cls+th,slL+! &
L. To add a new tab in tab bar, use the File \ Opticn \ Customize Ribbon.

2. The function COUNTA(value1,[value2],.. ") counts non-blank cells.

3. To sum range of cells under a certain condition, use built-in function SUMIF.
4. -l'o 

enter a formula into a cell, begin by typing an equal sign'

5. To move to the last row in sorne sheet, press ctrl + 1.

6. To find the roots of an equation, use the Gsal Seek from Data tab.

7. The Solver in Excel is used to solve optimization problem.

8. To move fiom a certain cell to the next cell in the same row, click Tab button

fronr keyboard
9. The alignment of the text in the cell is left.
i0. The function SMALL returns the K-th smallest value in a data set.

1 l. To define a new function in Excel ciroose Developer tab I Record Macro.

tz. The Goal Seek find ati roots of polynomial of degree 3 for the same initial
valtre.

13. SPSS program has only two windows data view and output view.
i4. Data view in SPSS is used to display information of data variables.

15. In SPSS, plant height: 5.6, 7.8 are examples of ordinal measurement.

16. #NANIB? **uru:g, shows in the r.l1 *htn there is error in the'result of
function.

17. The contents of the active cell will also be displayed on the Name Box.

18. The function LARGE returns the maxiinurn value of a certain range.

19. To define a new macro in Excel cho<lse fleveloper tab / Yisual Basic.

20. Functions must be user-defined functions only in Excel.

21. The function COUNTSPACE(valuel,[value2],.. .) counts blank cells.

ZZ. To search a value coffesponding a certain value in vertical manner, use

VLOOKUP tunction.
23. One sarnple t-tests are typically used to compare a sarnple mean to a known

population mean.
24. To compute new variable in SPSS, open Analyze menu then choose compute

variable.
25. The range A1:A4 in excel sheet is a rorv range.
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Question 2: Choose the correct answer (30 marks):
..OLa:{y!qt# 

"p 
.;yr.;rlJt js+tr+ d&L+l #, #

1. which of the following attributes we compute mode only for it?
a) Nominal attribute b) Inrervar attribute
c) Ordinal attribute d) Ratio attribute

2. In SPSS, to compute a new variable choose
a. Data -) new variable
b. Transform -> compute variable
c. Transform -) new variable
d. Data -> compute variable

3" In sPSS, descriptive statistics are carcurated using the ----
a. File menu b. Anaiyze menu
c. Data lnenll d" Grapir menu

4. For what is the variable view editor used?

5. In sPSS the ----- is used to compare two related means.
a. one-Sample t-test
b. paired samples /-test
c. correlation
d. none ofabove

6. According to Independent-sarnple T test, there is significant difference
between two samples means if ^gigt valae ...

a. Entering data
c. Viewing output from data

analysis

a. Greater than 0.05
c. Greater than 0.5

b. Writing slmtax
d. Defining characteristics of

variables

b. Less than 0.5
d. Less than 0.05

b. Record into Different Variables
d. Record into Same Variables

b. less than 0.05
d. Greater than 0.05

7 " If you need to handle the missing values for a certain variable, you shoulri choose

u,'Co*pute Variable
c. Automatic Record

8. According to tests normality in sp,ss, the data follows the normal
distribution if the Sig. value ...
a. Less than 0.5
c. Greater than 0.5



9' Which of the following best describes the variable 'Size of Ptzza'which can
be small, medium and large?

10. According to independent-samples T test, there is significant differences
between two samples sample if^Ilg value ,..

a. Nominal attribute
c. Interval-scale attribute

a. Greater than 0.05
c. Greater than 0.5

b. Ration attributb
d. Ordinal attribute

b. less than 0.5
d. less than 0.05

1 I. In this tab, rows represent variables and columns represent characteristics of
these variabies
a" Data editor
c. Data view

12. We accept the ALTERNATM hypothesis in independent-sample T test
when Sig. value . ".

a" greata than 0.05
b. less than 0.5
c. greater than 0.5
d. less than 0,05

we reject the NULL hypothesis in one-sample T test when Sig. value ...
a. greater than 0.05
b. less than 0.5
c. greater than 0.5
d. less than 0.05

The COUNT function is used to

a. Count the number of cells that contain numbers
b. Count the number of cells that are not empty
c. Add all numbers in a range of cells
d. None of above

15. Which of the following component displays the contents of active celL?
a. Name box
b. Formulabar
c. Menu bar
d. Status bar

b. Output viewer
d. Variable view

Page 3 of 5



Quesfion 3: The foltowing tables represent oufput
test, comptrete the missing parts in the table below

of one of hypothesis statistical
(20 marks):

Group Statistics

N Mean Std. Std. Error Mean

10 55.8000 , lS.Ar;,tBl 5.95502

10 60.3000 l 23.57518 7.45513

lndependent Sarnples Test

t-test for Equality of Means

.643, 4.50000i 9.54155

Complete:

When this test is apolied?
How mally sets need to
investisate?
flow many cases in each set?
What is the values of means
ofeach set?

Is there is a significant
difference between the means
of these sets?

What is the P-value (Sie.
value) of this test?
Give an example to applying
this test.

472

.472

End of Exam, with my best wishes:

Dr- Abdel-Rahtem. Ahmed Hashern Mohammed

:.*a *-ila -usl qsllt* ..t
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Mathematics ffi

.:.,t r' ljl ^ ,6

Igg{ty of Science rj-lll L--!S
/lrl.qlr.

(pL il,
ol lll
i.,,.,-t

"t -ll .,jUll G*,lJJl &-iX./Wl
) .rrt Jl o r3lt-lJt ,. a1,,,,^tl , ,\l r^

Ut-1,1^ y

tY, Y \ I Yl V oLqJYl : g+;ul
crLet.,. Y . ;^jll

. tulsll a+_rJl

4+-rl \ . ,

(-l r t 1) drlrL^ .o;^;3;:+iJt 
3"1

Answer the following questions:

( dlJ* rlsl crt+tr \ . ) ( b_,r o . ) d+iJl Jt+iiyt fu*t :y,ri

Show that the expression z(t, j , k) is a covariant
AG, j , k)Bo is covariant tensor of rank two ancj
ofrank one.

tensor of rank three il
B/' is contravariant vector

Show that there is no distinction between contravariant and covariant vectors
when we restrict ourselves to transformation of the type

Where a's and b's are constants such that ar ar, =

Find the metric and co*poffi second fundarnental tensors in
spherical coordinates x: rsin dcos d, y -rsinOsinQ, z:rcosfi
For the above metric in (3),

(i)fzz,tf and [r:,:[ (

Find the values of:

ii){ '- } o,a {' l2 2) Lr

Using Christoffel's symboli second kind to prove the following
relations:

of first and

lk)(J<\
6krtt 1 .(t

U J)



Choose fruq or False in the Followins eueqtjons:

1) Intlre syrnbol A7, , the inclices i,.j written in the Lrpperposition are called
subscripls and k, I witten in the lower position are callecl s;wperscripts.

f:tegjpr 6;d ds 6$ y 1 )

lt
Io

(a) True (b) False

2) Consider the sum of the series ILr aixi : atxt . This convention is called
Einstein's Summqtion Convention

(a) True (b) F alse

3) Any index which is repeated in a given term is called a ciummy index.
(a) True (b) False

4) Any index occurring only once in a given term is called a free index.
(a) True (b) False

5) The symbol , called Kronecker Delta is defined by

(a) True (b) False

6) If xl ,xz , ...,xn are independent coordinates, then:
da _ 0@ 0x1 * 0@ o*, * ... * 0Q lxn
dt )xL at ' 0x2 at I I Txn 0t

if i+j
if i : j

6j :6i

AA 0xt
oxj 0t

7) Ay Bi

-t8)rf A

rank one.

(a) True (b) False

- AIB' + a?Bi + ... + Aint
(a) True (b) F,alse

- 
ox ti Then A' are called components o1'contravariant tensor ol7Xi " ' Ill\vllrr rtrgLLlltg

(a) True (b) Fatse



_ii
)If A-'=

of rank two.

10) rf Au
rank two.

axi axi 
ot1

oxi axj "

avk axt
= fr a*i At't

. Then Aij are

(a) True

l5) If in a tensor we put one contravariant and one covariant
process is called inner product of two tensors.

called components of contravariant tensor

(b) False

indices equal, the

(b) F alse

obtained by first taking outer product and

(b) False

r1)rf -tA_nj-

Then Ai1 are called components of covariant tensor of

(a) True (b) False

Ay .Then A] are called mixed tensor of rank two"

(a) True (b) F alse

12) The Krdnecker delta is a mixed tensor of rank two.
(a) True (b) F alse

13) The transformation of a contruvariantvector is transitive if A; -
dxa.-
^-tox

Aq

(a) True (b) False

14) There is no distinction between contravariant and covariant vectors when
restrict ourselves to rectangular Cartesian transformation of coordinates.

(a) True (b) False

(a) True

l6) The inner product of two tensors is
then contracting it.

(a) True

l7) The tensor Aii is symmetric if Aii:- Aji

(a) True (b) False



\1) The tensor Aii is skew-symmetric if Aii: Aji

(a) True (b) False

19) 4tt is a contravariant
tensor of 4j .

symmetric tensor of rank two which is called reciprocal

(a) True (b) False

*If the components of a tensor o',i','r]i, transform accorc]ing to the equation

Akrtrr...tcr-lAxla aitrz.,.i, AVk, Ait'z A;7t', 6y)r 6yiz'^tttz.'.ts la*l nir1r.,.i, ffiffi "' ffi'ffiffi ..
lxi t
-7av"s

20) Henc " A::'j,r.'j,is called a relative tensor of weight a,r.

25) eii

2l) rf as :1, the relative tensor is called a absolute.
(a) True (b) False

22)rt a-, : 0 then tensor is said to be tensor density.
(a) True (b) False

23) The Metric tensor Bi; is a covariant skew symmetry tensor of rank two.
(a) True (b) False

24)The Metric ds2 : gi;dxidxj is an invariant,
(a) True

is called second fundamental tensor.
(a) True

is called first fundamental tensors.
(a) True

(b) False

(b) False

2q stj
(b) False



= -'|t

1) The Kronecker Delta 4 ir: (a) * *: /h\\q,' yxk .xt (0) AJ A; \c)# t

, ,) s;6/ - (a) t (b) n (c) 0

3) 6;olof - (a) 6; (b) of, (c) 6t

4) The tensor Aif is svmmetric if Ai'I = ta) a]ij (b) A,ll

5)The tensor Ai,j is skew-symmerric if AilX = (r) a}l 1u) _Alll

6) A symmetric tensor of rank two l-ras only , dilfurent components in n
dimensional space (a) in(n + 1) ft) ;nz(n + 1) f.) ir?, _;;
7) A skew symmetric tensor of rank two has only dilforent non-zero
components , @:n@ + L) @ ;n\(n+ 1) fr))"@ _;- 

"

B) In rectangular cartesian coordinates, the distance between two neighbouringpoints is given by:
(a)ds,=dx +dy *d.z (b)dsz=dxz*dyr*dzz (c)dsz _dxcrydz

9) In n-dimensional space, Riemann defined the distance r/s between twoneighbor-rring points by quadratic cJirfurential ro,n:
(a) dsz - gijd.xld.xm (b)cls2 * gr^clxidxi (c)ds2 _ g,,clxid.xi

10) christoffel symbols of the second kir.rd are: Ik] -ItiJ -
(u) gkt ltj , tl b)git lij , tl @)git lij , tl

11) Since 9i1 is symmetric tensor. So, the number of independent components of
Christoffel's symbols are: @);n@ + 1") @ :nz(n+ 1) fr))'n@ * t)

, lrclril Jj.t g;:^: /r.l

(.)a1",1

(.)ari,l

1

6L+Jl: uSrlL, 3Sl l-ll3cr y alLYl r",6'iil
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(-:3261r:ti^o &3s;1
erl$lg-f*Jt : i!-1i11

(J"Lf,i+#JE i+ i;- ;|t"c,i )50+g-,U e.;,;"r gg ;q;:31
2A21/6 /19 '"'i'rl :e;j:]l

OLol* I ;,.1^,jl

(r+.:r 50) Final +$ilt.'\:3'Yt il:Yt e-'ilt

* * :* The petrochemicals compsry produces three products are x1 , xz , xs 'Ihere are three stages the

l) Maximization objective function is
a)54+4xz+6\< 90 b)Z=3 x1*4x2+2h c)3xr*'2xr+4xs< 8A d)rr+5 x2+ x33 70

2)The first constraint is
a) 5 xr+4 xz +6 xz < 90 b) ZF3 x{r4 xr.*) 1s, c) 3 xt+2 xz +4 xz * BA d) rr+5 )cz + xz < 70

3) The second constraint is

a)5 xf4xz+6xss 90 b)Z=3 x1+4xr+)v, c)3xr+2x2+4 43 80 d)r1+5 xz+xe< 7A

4) The third constraint is

a) 5 xr+4 xz +6 xz s 90 b) Z-3' xf4 x2 *2 x3 c) 3 xr+2 xz +4 xs 3 8A d) rr+5 x2 * x3 < 70

5) Value of 11 in first constraint is

l-10

-80
aY4 ".30b)T ,80c,)T

c)0

.90c)z

c)0

c) L5

c) 15

c) 15

6) Vaiue of 11 in second constraint is
a)70 b) 14

b) 14
9) Value of x. in third constraint is

a)1B b) 22.s
i0) Value of x2 in third constraint is
a)18 b)22.s
I 1) Value of x3 in third constraint is
a)18 b) 22.s

d)l

d)l
7) Vaiue of x3 in first cotrstraint is

.80ay; .,80o)T
8) Value of x2 in second constraint is
a)70

d)1

d)1

d)0

d)0

d)0

*** Factory makes two kinds of metal tanks A , B . Every kind passes in two machines. The first is to

cut the sheet metal in 70 hours rveekly, the second is for folding sheets in 60 hours weekly, The first
kind "d" needs 4 hours in the first machine and 10 hours in the second machine. The second kind

"B" needs 5 hours in the first machine and 6 hours in the second rnachine. Writ the model of the

linear programming which makes the highest profit if the profrt of "A" is 3 $ and the profit of "8" is 6

$.and soive the model by the Algebraic method Form the following data.answer equation (12-16)

12) The objective function is
d)x1,x22s

,:L*L.jled - e:Llt+*lS
dEll srlJDll r.J*i.lt ,l$;t-it

2021'2020 qrslJlat'I
iatl;:tr Jl *i

-.J\

Multiple Choice Questipns: (2 rnatks for every question)

uctroR three stases as show n in the table. Form tlre followrng data answer equatlon

stages Xr X.r Xt Tirne of minutes

Stase l .J 2 4 80

Stase 2 5 70

Stase 3 5 4 6 90

Z 3 4 2

a)z= 3x1+ 6x2 b) 44+ 10x2< 7A c) 5r1 + 6x2< 60



a)z = 3x1+ 6x2 b) Axr+ LAx2< 7A

15) Value of x1 in first constraint is

a)15 b)7
1 6) Value of x, in first constraint is

b)7

**'* If the solution of this rnodel by Simplex method

Max z=3xt+2x2
.S,r 2x1 +x2<.40 ( x\+ XzS 24 2\+ 3x2< 6a

Simplex Table

For the following data answer equation (17-25)

17) Standard form ofobjective function is
a)Zxt+ 3x2 + 0S1+ 0,92 + Ss = 60
c)x1 + x2 + 0S1 + .S2 + 0.S3 = $6
18) Standard form of first constraint is

a)Zxr+ 3x, + 051+ 0.S2 + 5e = 60
c)xr + xr+ ASr+ Sr+ 0S3 = $g
19) Standard form ofsecond constraint is

a)Zxr+ 3x2+ AS1+ 0Sz + Ss = 60
clxr+ x2 + 0.11 * Sz + 0S, = 69

20) Standard form of third cnnstraint is

a)2x1+ 3x, + g5r + 0Sz + S: = 60
c)x, + x, + 0S1+ S, + 0S. = 69

21) pivot equation is

a)(r,;, ),0 ,o ,20) u; io, |, -|, i ,o
22) pivot element is
a) in second row and second column
c) in second row and first column

23) The New row Z is
q$,*, f,,a ,a ,2a) b)

24) The New row 52 is

ilrr,*, ),0 ,o ,20) b)

25) The New row .93 is

ilo,*, ),0 ,0 ,20) uy 10, t -], r ,0 ,4) c)(0, 2, -1,0 ,1 ,20) d)(0,-

l3) The first constrairrt A is
a) z = 3x1 + 6xs b) 4x1 + L0x2 < 7A
14 )The second constraint B is

a)15

(0,, -;,1 , 0

t:0, I -1,, ,0

b)2x1+ x2 + .S1+ 0S2 +

d)Z- 3x1- 2x2+ ASr+

b)Zx1n xr* 51 + 0S2 +

d) Z - 3xt* 2x2 + 0.S, +

,4) c) (0, 2, -1, 0 ,1 ,20) d ) (0,-

b)in first row and first column
d) in first row and second column

,4) c)(0, 2, -1, 0 ,1 ,ZO) d ) (0,-

,4) c)(0, 2, -1,0 , I ,20) d)(0,-

c) 5x1 +

c) Sxr +

c) L7.5

c) 17.5

6x, s 6A

6x2 < 6A

b)Zx1 + ;, + S, +
d\Z - 3x1- 2x2+

b)Zx1+ x2+ 51+
d)Z - 3x1- Zxr+

d)X1,X2r_s

d)x1,x2,s

d) 10

d) r0

0S2+ 0S3= l't
051+0S2+OSs=0

0S2+ 0Sr= l{
0St+ 0Sr+ 0Sr= $

o\= )4
0S2+0S3=S

0S3 = !4
0S2+ 0Sr= fl

T

2'

a

;,

L

2'

L

2'.

io , o ,do)

),0 , 0 ,60)

f,,0 , 0 ,60)

f,,0 , 0 ,60)

xyx2 2. 0

Slack
variable X1 X2 .t1 s2 s3 solution

"s" 2 1 0 0 40

St I i 0 I 0 aiL1

.t 2 J 0 0 1 60
7L -J "| 0 0 0 0
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*t* Form the following data answer equation (26-36)
To find the optimal solution of Model of linear programming the next by the Graphical Method
Min Z = Sxt+ 3xt

S.t xr+Zxr>2 . 2x1+ x2> 3 , xt3 L

xyx22 0
26) The intersection point A betrveen the first constraint and x2 is

a) (1,0.5) b) (0,i) c) (1,1 )
27) The intersection point B between second constraint and 12 is

a) (1,0.5) b) (1.5,0) c) (1,1)
28) The intersection point D between third constraint and first constraint is

a) (1,0.5) b) (0,1) c) (1,1)
29) The intersection point c between third constraint and second constraint

a) (1,0.5) b) (0,1) c) ( 1,1)

c) (1.1)

c) (1,1)

30) The intersection point O between x1and. x2 is
a) (1,0.5) b) (0,0)

31) The intersection point E between third constraint by x1 is
a) (1,0"5) b) (i,0)

32) The intersection point F between second constraint by first constraint
a) ( I ,0.5) b) (0,1) c) (1,1)

c)(1,1)

c) DFNE

c)D

c)8

33) The intersection point N between first constraint by 11 is

* * For the followin g data answer equation (37 -4A)

Used Algebraic Method to solve this problem

Min Z=12x1*56x2
s.t 3xr+ 7x2 s 100 ( Zxr+ xrs 30

rr2 0 , xz> 0

37) The point A(S,0J that does not visibte the inequality is
a)Zx1+ xz S 30 b)3x1+7x2s100

a) (1,0.5)
3a) The feasible solution Region is

a) ADEO
35) The solution at point

a)A
36) Min Z equal

a)3

a)Zx1r "rz s 30
39) The solution is at point

a) (15,0)

40) Min Z equal
a) 180

d) (0,3)

d) (0,3)

d) (0,3)

d) (0,3)

d) (0,3)

d) (2,0)

q t413,1/3)

d) (2,0)

d) cDF

d)c

d) 6.s

b) (1,0)

b) ABCD

b)B

b)e

b)3x1+ 7x2 E 100

b)t0,#l

b) -800

38) The point A(0,30J that does nor visible the inequality
c)r1 > 0

c)xr > 0

c) (0,0)

c)-440

d)x2> A

d)x2 > 0

d) (0,30)

d) 120



X1,X2 2 0
For the dual problem answer equation (41-44)
4l) objective fanction ofdual is

a)Mox w = 3!r+ 6y2- 3y3
c))Max w= 3yt+ 6y2+ 3ys
42)The first consffaint of dual is
a)yt+ 3y2- Zyss L b)3yr + 4yz* h3 4
43) The second constraint ofdual is
a)yt+ 3y2- Zys s 7 b)3yt+ 4!z- lz s

44) signal y1 is
a) yr > 0 b) yrunrestricted

*r* Writ dual of following liner problem
Min z* 4xt+ x,
S.t 3x1t' x, = 3

45) Inequality for the flrst variable 11 is
a)1+ c, ,, 1> 0 u-* 

c" * - 1> 0'2 " 2 2.5 1 ^ 1-5 L ^c)ina1x12U, T-atx->U
46) The value of c1 is between
a)-1< cr< 3 b)-1s

47) 'fhe value of c2 is between
a)-1< cz33 b)-1<

4xr+ 3x2> 6 x1+ 2x23

b)Min w=
d)Mtn w =

c)3yt + 3y2 - 2y3 s

4 c)3y1+ 3!z- Zys s

c)y1 < 0

3y1+ 6y2- 3yz
3y1+ 6y2- 3y:

1 d) 3yr- yr> 7

1 d)3yr- yz> \

d)Yr = o

*xx If the solution of this model by Simplex rnethod this problem
Max z= 3xr+ Zx2
S.t 3x, + x2 s 15 xr+ x2< 1A

X",X, 2 0 Is

Discuss sensitivity Analysis. For the follolving data answer equation (45-50)

b) |+ cr,.

d)|+ a, *

L c)*5< c1< 15

I" cr\-S9 cs<15

1 c)-5< a1< 15

L c)-Ss as<15

0 . 1* c", 1> 0'2
0, ** or' 1> o

d)-5< crs 5

d)*5< c2s 5

d)-5< ari 5

d)*5< qz35

d)3s xr<7

1

2
L

)

48) The value of c1 is between
a)-1< a1.53 b)-ts at<
49) The value of o2 is between
a)-1s azs3 b)-1<
50) The value of x1 is between
a)2sxr<6 b) 1<

,:,JL:.ll 
"-it* 

/ I

x1s3 c) 6sx1<2

-iJl n,r"i dtt-.

ctt

cz*

&zs

Basic variable Xt x s1 S, soluation

Xt I 0 7/2 - 1,t2 512

X,> I - L/2 3/2 1.5/2

Z 0 0 1"/2 312 22.5
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Assiut University

Real Analysis (312M ) f,aculty of Science Time: 3 Hours

Second semester Final Exam Date: 2516/202l

Ql : choose the correct Answer A.B.c or D from the following,
l-Suppose a,b e R and a > b - e for all € y 0, € in R,then

(A) a>b (B) a =s (c) cz<b (D) Noneofthese.

2 
- fr4firu-t?-rt1t1t c>;f tlte .set (O, oo) i,s

(A) a nonnegative number (B) a positive number
(c) does not exist (D) None oif these.

3-Which of the following is not true for a set in R

(A) A set naay not have an infirnunl in R
(B) infirnu,,t of a set rnay not belong to the set
(C) rnifimuru and supremufir of a set may be equal
(I)) sllprerrruna of a bounded berow set always exist in R

4 - which o.f the following is true for anonempry bounded set s of R,
(A) inf (S) < sup (A) (B) - inf (.S) : sup(-S)
(C) inf (.9) > sup (A) (C) None of these.

5 - Let S and T are two subsets of the set of real numbers R such that
S c_ T, then

(A) Inf T <inf S (B)inf r>inf S (c)supT < Sups (D) None of these.



5 - Suppose A is a nonempty bounded subset of R . Let B b6 a nonemptysubset

of A , then

(A) supA > supB (B) supB : sup-4 (C) inf A<inf B (D) Noneof these

7-LetAbeasubsetofRwhichisboundedbelow.lfc<

(A) supcA=cinf A

(C)supcA(cinfA
(B)supcA)cinf A

(D) None of these.

8- If Aand B are nonempty sets, then

(A) sup(l - B) - sup A-inf B (B) inf (A-B) > inf A-supB
(C) None of these(C) sup(A- B) ( sup A- sup B

(t )

g- IfS - ] ! , ,. N I .Then sup and inf of Srepectively are'ln)
(A) 0 andl (B)-1 andl (C) 0 and\ (D)noneofthese

(10) - Let S be a nonempty set and let f,g be defined on S and have bounded rangs

in R . Then

A) sup{/1x)+g(r):x e S} )sup {f f*),r. S} +sup{g(r) , x e S}

(B) inf {f (x)+g(r) :x e S} >inf {f (*),*.S}+inf {g(r) , x e S}

(C) sup{a + .f (x):x e S} + a sup{f (r),x e S}

(D) None of these

ll-Ifs:{re R:l 2x+31 
=t} 

.Then inf and supo/S respectivelyare

(A) -2 and -l (B) I and 2 (C) I and I (D) I,{one of these

l2-Let S:[*\,oo),then rnf and sup of S respectively are

(A) -l and a (B) I and -l (C) 0 and 0 (D) None of these

L



(13)If ,:{n' .++3, n= r} ,then inf and sup of S respectively areln')
(A) Ji ,ra oo (B) 5 and I (C) 5 and oo (D) I\Ione of these

14- Let s: l-1,71 , then minimumand maximumof s respectively are
(A) -1 and 1 (B) -land oo (C) I and -1 (D) Noneof these

15)- Let s -{, e Q:x'<5},then inf and supof s respectively are

(A) - Ji ""d Ji (B) - 1 and 1 (C) 0 and, 2 (D) None of these

76*Let s and r be nonempty bounded of R suchthat s c.T ,then
(l) sups < supz (B) sups > supr (q sups > inf z (D) None of these

17 -Let S = {r:*' +x*l= 0} , then inf and sup of S are

(A) -! ord o (B) -t andl (C) 0 ona ! (D) I{one of these4\/\/2
18 - The set N of natura! numbers is

(A) Bounded above (B) Bounded below (C) Notbounded (D) Noneof these

19-Let r:{r+ (-1)', r=N}, then inf andsupof Srespectively are
I n )'' 

-- --' '-- * *r "J - -"r --"" ' "

(A) -t and t (B) 0 ord 1 (C) 1
2

in20- Let

(A) - I
2

s-{rir' !L,ne N 
}

ord L (B) -L and

,then

1 (c)

and 4 (D) None of these

f and sup of S respectively are

Ji ,Ji
- - 

and ; (D) It{one of these

2L- A Convergent sequence (an) has

(A) one Iimit (B) two limits (c) three Iimits (c) None of these

3



22- Asequence (a,,) is said to be bounded if
(A) there exists a number k such that la,l< k ,7o, all n e Z

(B) there exists a realnurnber k such that lo,l. t , for all n e Z

(C) there exists a positive realnumber k such that la,l< t ;7o, all n e Z

(C) None of these

23- If thesequence (a,) is convergent ,then

(A) It has two limits (B) h is a bounded (C) It is a bounded above but not bounded below

(D) Norte of these

24- A sequence {t-r)'} it
(A) convergent (B) d ivergent (C)unbounded (D)Noneof these

2s- A sequence {1} ^ln)
(A) divergent (B) bounded (C) unbounded (D) None of these

ll - ( Midterm + Oral + Activitv Part )

Q2: Choose the correct Answer A .B..C or D ( 50 pointsl 25x2.

26- If A={L,1.1 t 
}, then inf and sup of A respectivelyarer 

12' 2, 
r 

23 
)""""') 

ztt )'""-'

( A) o ,nd ! @) ! and 0 (C) ! ,"a ! (D) None of these\-^/- 2 t-r2 \ / 2 2

27 - If A: [-5, 5f ,then ing and sup of A respectively are

(A)-5 and 5 (B) 5and-5 (C) 0and5 (D) I'{oneof these

28-If A-{*,0<x <Jr,xe Q, \,thnninf and slp of A respectively are'u t 4 )'

(A)0""a Jl(D O and 0 (C) 0and0 (D) Noneof these

29 - tf A: {t- 
I 

, n . x) ,thentnf and sup of A are respte6tivsly"tn)
(A) 0 and I (B) | and 0 (C) | and 1 (D) None of these-

4



30 -rf o:{!* 1 
' 
n,m e w),*,nn- lnm )

(A) s;ap A - 1 (B) sup A: 2 (C) Sup A: 0 (D) None of these

3l-If A,B e R,Ac.B andif B is bounded above,then

(A) sup(l) < sup(B) (B) sup(l) = sup(B)

(C)sup(l) > sup(B) (D)Noneof these

32_ Let 1: (_e,0),then
(A) I is bounded from above

G) f is Bounded

(B) I is bounded from below

(D) Noneof these

I
33 - Let A: 11+ , n. X),then inf and srry of Arespectively are

ln)
@)l and * g!,,a ] G) 1,"a1 (D)Noneof these"10 100 '2 2 2 s

35-Decide whether thefollowing statements are true(T) or false(F)
(A) Every setof real numbers which is bounded above has a maximim
(B) If 

" 
setof real numbers has a maximumthenit has also a supremum

(C) There exists a setof real numbers witha supremumbutno has maximum

(D) There exists a set of real numbers with an inftmrtmbut no has maximum

36- Let A-- {* e R;x2 + 8r- 9.0} ,thenmin andmaxof Arespectively are

34 _ Let ,S = (0,1], then

(A) 
^S is bounded above

(C) Both A and B

(A) -9 andl

(B) S is bounded below

(D) Noneof these

@land 0 (C) 0 and O (D) None of these

37 -Let A-{*e R;x2 +9x-2.0} ,theninf andstpof Arespectively are

(B) i and o
1

-
5

(C) 0 and 0 (D) It{oneof these(A) -2 and

5



38- If A is anonempty bounded set of real numbers ,then
(A) inf A> sup I (B) inf A< sup I (c) inf A:strp A (D) Noneof these

39-If A and Baretwo setsof realnumbers and c ={a+b:aeA,b eB},then
(A) supC)sup A+sup B (B) supC(sup A+sttp B
(C) sup C : sup A + sttp B (D) None of these

40 - LetA c. R be nonempty and bounded set rf o . R,tlten
(A) sup(a + A) : a + sup (A) (B) sup(a + A) > a + sup (A)
(C) sup(a + A) < a + srtp (A) (D) None of these

41-Asequence(a,,)is said to be a Cauchysequence if -fo, .>0thereexists positive
integers N such that:

(A)1o,,-o,,1 ( e , for alt n,m>O (B) lo,-a,,1<e , -for all n,ffi )e
(C)\o,,-r,,,1 { €, for attn,m>N (D)lo,-o,,,1 ( €, for altn,m<N
42-Every Cauchy sequence has a

(A) convergent subsequence (B)increasing sequence

(C) decreasing sequence (D) Noneof these

43 - LetA c- R be nonempty and bounded below rf *. R,x ) O,then

44-LetAc.R benonemptyandbounded above if xe R,x <0then

(A) inf (x A) : x (int A)
(C) inf (x A) < x (inf A)

(A) inf (x A) :x (sup l)
(C) inf (x A) <* (sup l))

(A) is bounded

(C) converges to 0

46 -The sequence

(A) is convergent

(B) inf (x A) > x (inf A)
(D) Noneof these

(B) inf (x A) >x(sup A)
(D) I'{one of these

45-Let o,=ff. Thenthesequence (a,)

(B) is bounded but not convergent

(D) converges to1

.wt

( 2)
n

(B) is divergent (c) k convergent to 0 (D) is convergent to r

("



47 -LYhichof the following cov erges

(A) ir (B) i(-,)'.' (c) tt-,1' In (D)
n=l

48- Aseriesi I is convergs iff_.,1,
tt=l f

(A) p>I (B) p <r (C) p >1 (D) p <1

49 -Wich of the following
3n(A) lim -- : l

\->@n+5.,1 n

(C) 1g tan-'

50 -'t4rhich of the

(A) (n(-1)')

(C) lim sinl
.r-)@ n

following sequence is bounded

(B) (") (C) (n') (D) (-1)',

is Tru for the following sequences

(B) lim 
3n+l -,

x+@ n+l

The End Prof.Dr.R.A.Rashwan
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