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CHAPTER ONE
INTRODUCTION TO COMPUTERS

PREFACE:

This chapter sheds some lights on the main concepts and terminologies related to computing
and information technology. It addresses the basic functions of the computer systems, and
how much important the computer can support and affect our life. In addition, we’ll cover
the main types the computing machines are existing around the world, while differentiating
among these types based on miscellaneous criteria.

INTENDED LEARNING OUTCOMES:
1) Teach the fundamentals of computers and computer terminologies, particularly with

respect to personal computer hardware and software.

2) Give students an in-depth understanding of how computers are essential in our daily
practices.

3) Recognize the main functions of computing, and gain the awareness of trendy
computing sciences.

4) Present the foremost types of computer machines, and give students enough knowledge

about the traits of each one.

FURTHER READING:
1) Discovering Computers ©2018: Digital Technology, Data, and Devices.

2) Computing Essentials 2017-McGraw-Hill (2017) Daniel O’Leary, Linda I. O’Leary,
Timothy J O’Leary .
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WHAT IS A COMPUTER?
A Computer is a digital machine that operates under a set of instructions and rules, so
that it will be capable of inputting data, performing processing, producing results, and

probably storing results for future use.

The computer can be viewed from two perspectives:

ENG. YOUSEF A. SALAH

= Hardware: the physical parts of the computer, which consist of electrical,
electronic and mechanical parts that compose the computer machine.

= Software: data and instructions at which when executed will operate and manage

the computer hardware.

ROLE OF COMPUTERS IN OUR LIFE:
Computers are nowadays playing a vital role in every activity in our life. For instance,

you may use computers and their applications in:

1) Education and Scientific Research

2) Business, Shopping and Marketing Fields
3) Healthcare sector

4) Banking and Financial contracts

5) Industries

6) Government offices

7) Entertainment

8) Home and Building Management Systems
9) Weather Forecasting

10)  Social Communication
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Activity:
Have you ever created a professional profile on LinkedIn Network!
It 1s the time now to do so and to expose yourself to the world of professional

networking on the Internet. Visit: https./www.linkedin.com and start creating your
existence there.

DATA, INFORMATION, AND KNOWLEDGE:

- A computer processes data to produce information:

Data ) Information
— 3| Processing |

~

= Data are raw facts and items that don’t convey any meaning.
o Data may be: numbers, characters, symbols, texts, sounds, images,....

o Examples: 20, “Ahmad”, ‘A’, 986.35 ....

» [nformation: processed data that arranged in a way that looks useful and conveys

meaning in an understandable way.

20 . 20 is an EVEN number
— 3| Processing |

- A level that comes after information called “Knowledge”. Knowledge is the
understanding of information about a subject that you get by experience, study,

perceiving, discovering, or learning.

)"
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A-/ﬁ

Nowadays, computers make many decisions without human intervention. That is, they
receive data as input and they process it in a manner that produces decisions and actions
as output. This leads to the foremost field in computing which is called “Artificial

Intelligence”.

Artificial Intelligence (Al) is to have intelligent machines that mimic human’s minds,
based on the perception of its environment, and based on a set of rules that enable the

machine to take decision properly, while it learns by experience.

BASIC COMPUTING TERMINOLOGIES

Computer Science (CS):

CS encompasses the study of computers, how they work, and how to make use of them.
Computer scientists deal mostly with software and software systems; this includes their
theory, design, development, and application.

V4 \ ! ,
Information Technology (IT): /7 7/\7 el ‘f\)@ S
IT is the use of computers to store, retrieve, transmit, and manipulate data, or

C

information, oj:te:a in the cfljzie?cj of a f)/rb%mess or other enterprzs%J - ,//’)
ICT is an acronym for “Information and Communication Technology” which revolves
around the integration of telecommunications (telephone lines and wireless signals)
and computers, as well as necessary enterprise software, storage, and audiovisual
systems, that enable users to access, store, transmit, and manipulate information.

Activity:

Visit:  https.//www.wikipedia.org and start searching for more details of the

aforementioned definitions.
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COMPUTER TYPES:
Computers may be classified into:

Personal Computers (PC)

Smart Devices (Mobile Devices)

Servers

Mainframes

Supercomputers Lo ///
oW/ﬁL <
\

Embedded Computers

7

Before delving into the details of each type, we ought to ensure that any system capable

of inputting data, processing or manipulating it, generates results, and storing these

results is a Computing Machine.

We’ll classify computers based on different factors like:

Uses of the computer

Size

Number of users at the same time

Operating System (OS): The software responsible for the operation and
management of the computer.

Price

Performance
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Personal Computers (PC)

— A Personal Computer is a small computer designed to be used by one person at a time.
A PC is available in variety of shapes and sizes like:
* Desktop Computers: designed to fit on your desk.
* Portable Computers: movable computers from place to place.
— Suitable for every day computing, browsing the Internet, playing games, sending
emails and the like.
— Cheap price and suitable performance.

5 5 A;g: \/;\
Smart Devices, Mobiles and Tablets 2\;,;9,’”/ < Tablet
) Smartphone

— A small handheld (typically pocket-sized) device
that has built-in computing or Internet capability.

— Prices range from very cheap to expensive,
depending on model.

— Have special Operating Systems.

— Mobile devices are commonly used to make voice
and video calls, send text messages, view Web
pages and other documents, take digital photos, play games, download and play music,
watch TV shows, and access calendars, social media, and other tools.

— Mobile devices include mobile phones, smartphones (mobile phones that access the
Internet and run apps), and small tablet devices (such as iPads and Android tablets).

— Other mobile computers include wearable devices like Apple’s watch.

I 8
2|e

activity tracker smartwatch
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Servers

[ 4] Mainframes

A Server is a computer used to host programs
and data for a network.

Client

It provides services for other computers called

clients.
Usually have more processing power than
Personal Computers. 5 L

These computers run24/7.

Examples: Email Servers, Web Servers. Cl'ent Client

GEale N, &A/fffffa;\
/L
Mainframe computers are capable of - -

great processing speeds and data storage.
Large size, like the size of a @t.wy
More expensive than servers.

Used by Banks, Hospitals, Universities,
and research centers that need to manage
large amounts of centralized data.

— Can handle hundreds to thousam o
& SE— . [
_\V users at the same time. o

Supercomputers

A Supercomputer is the fastest, most powerful
computer, and the most expensive.
Very large size (size of a room).

Supercomputers are typically used to process A
massive amounts of data. AL A =tz
For example, large- scale <jjllmulatlons and ,
applications in medicine, é’érospace automotlve
design, online banking, weather forecasting,

nuclear energy research, and petroleum exploration.

o
&// e
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[ 6] Embedded Computers

Joooae L .
S e
— An embedded computer is a special-purpose computer that functions as a component
. — /
in a larger product.
— Found today in most electronic devices like Cars, air planes, dishwashers, Game
L) .. . . ..
L \ «—~Consoles (Wii, PlayStation), Printers, Cameras, televisions, etc..
°/ZZ — Designed and programmed to do specific tasks in real time.

3

Activity:
What is [oT? Is there any relevance between IoT and embedded computer?

/ PR RPN O
o | o e n
((\QQ’ ‘6\/‘)9 '5‘" |5 p=
XAy To) e

Activity:
In one sheet, and based on what discussed in the class, differentiate between the 6 general
types of computers.

T— O’T \V\\C"v\t’\- ‘)e \xﬂ“"‘ﬁq

Page 9 of 176



COMPUTER AND PROGRAMMING PRINCIPLES

PALESTINE POLYTECHNIC UNIVERSITY

CHAPTER QUESTIONS:
Q1) State whether each of the following statements is TRUE or FALSE.
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Statement

TRUE /
FALSE

Computers process information to create data.

£ X

to perform and how to perform them.

ardware consists of a series of instructions that tells the computer what actions

are small and have limited hardware.

Because embedded computers are components in larger products, they usually

Y2

4]

A-Atems, which can include text, numbers, images,

~TData con{eys meaning to users, and information is a collection of unprocessed
e

audio, and video.

[5]

Embedded computers generally are special purpose computers.

Q2) Choose the best answer:

/.

1 | LinkedIn is a: A. Type of Computer
B. A Software
C., A Server
/D/ Professional Network
2 is/are the steps that tell the computer how {A. Data
to perform a particular task. B Informa.tlon
Lb EN Instructions .
§ D. Documentation
3 | Although not as powerful as a supercomputer, this |A. Laptop
type of computer is capable of great processing @Mainframe
speeds and data storage. C. Supercomputer
D. Desktop Computer
4 | The circuitry of the computer is part of: Software
i j,\) ¢/ @Hardware
A" . Data
Q 17 D. Firmware
5 | A game console is a type of: A. Embedded Computer
/} . Server
49 s %5 Mobile Device
o ! . Mainframe
g*\U’
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COMPUTER AND PROGRAMMING PRINCIPLES 2023/2024
CHAPTER TWO
COMPUTER HARDWARE\

. r
Sk

PREFACE:
This chapter aims at providing a general overview on the main physical parts of a computer
Latic bt

system. It also introduces students to the various types and properties of computer

processors, memories, storage, and input/output devices.

INTENDED LEARNING OUTCOMES:
After completing this chapter students will be able to:

1) Introduce students to the basic hardware parts of the computing machine.
2) Illustrate the main components the computer processor made of and their

functionalities.

3) Differentiate between main types of computer memory and storage media.

4) Study the metrics used in identifying memory capacity. Ape
5) Present miscellaneous input and output devices. — \glasy S o".,lﬁJo
- R s ot
7"
Yk sk —> ST o

FURTHER READING:
3) Discovering Computers ©2018: Digital Technology, Data, and Devices.

4) Computing Essentials 2017-McGraw-Hill (2017) Daniel O’Leary, Linda 1. O’Leary,
Timothy J O’Leary .
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INTRODUCTION TO COMPUTER HARDWARE
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As discussed in Chapter One, computer hardware is the physical and tangi(parts of
the computer, which include all electronic, electrical and mechanical items inside the
computer machin%_; S L adul a2y

The Central Processing Unit (CPU) is the “brain” of a computer system, containing
digital logic circuitry able to interpret and execute instructions.

Main Memory is where currently executing programs reside, which the CPU can
directly and very quickly access. Main memory is volatile; that is, the contents are lost

A —

when the power is turned off. /’\‘é'.-a P ;JJfJ;"'P

("b\o(;j(_—) Secondary Memory is nonvolatile, and therefore provides long-term storage of
8
v .

(;3:337
b

4

)
o

7 bee
programs and data. This kind of storage, for example, can be magnetic (hard drive),
L2 ol it . .
optical (CD or DVD), or nonvolatile flash memory (such as in a USB drive).

Input/Output Devices (or Peripherals) include anything that allows for input (such as

the mouse and keyboard) or output (such as a mongsrorprm > 5}@ ="

a2\ e Y
Buses transfer data between components within a computer system, such as between _ T\)"
s

the CPU and main memory. circuitr Ve~
Y o W) U

The figure below shows the main hardware components of a computer system: , '
==

o ( pU

o / s A
s )
Central Processing Unit ~
Input Output 2 'd;'
| P > a~
V device Control unit device
# ST ‘
o Al s N
J? ct,(w,
J q(° o Arithmetic/logic unit
~
”~
(- . J .-
A > Auxiliary :_/-9—4
B . | storage
“1  device s .
J
;098

Memory unit ]

Sl oa Loyl 5 ST - olanlatl] 5dthy el ol 5,018 €ad)TT BT SiTo0 oo Goiats « el allail "Jaall" (o8 (CPU) 435,00 dallall Baay
Sbsiall 5 61 Gliis Twi)| 8,SIT1 8508 Ge g 8yablan Jsaagll @ 2 L8l L3S dadlall Busg aabaions Lo gy Blla Ladadii o 3l ol ll 46 angs
s sle ¢l o £ il 1ia e Bludly coldl oL wa¥l yshe (G3a3 55 IBILy (3 ysllie i Bygslall 8,81301 - ELLI it GlR) a3y Lo 345ide
o=l 8T dyas o8 Jlall 5 L) Bpalliio jui (2358515 5T (DVD (oS 5i kasiidia o 8) Liigeds (2306 8,515 (Glaall (aall) Lnsbaliie (35S0 1 oSy «J UL
as - (gl g1 LaLadl Ji) @ LAY 51 (il Aoy usll] i) Sy s tranes st 6T ole (il 85631 51) € LAYV Y] 536a] Jeiti - (USB
Ll ol Ll LS oot ST readigns = anasiyll 51305 L3S0 Tadladl Sumg o o« sismeaSI alls Jals LS o Bl i ailal]
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- Every computing machine mainly the followingomponents:
A\ =T n

Processing Components .
2>5%222% = Memory Units P =ve=
;"J £/ » Storage Components ~ y USRS JS
_-19,4 * Input/Output Devices
g
Z': f ls

. Wy
Processing Components:—s, =Wl uRT e g5

Within the processing components, data is processed and information is generated that will

be displayed on the output components.

=» Processing Units

- The main component is the CPU (Central Processing Unit) or Processor.
<

- The processor contains the following main subparts: —=,  s'&~"
- sl as Dol erme ==Y as”
v
Central processing unit (_/} Main memory
Ca o Arithmetic and Logic Unit Iﬁ 2~ 4 ———
AL e . 7
' ( ) Arlthmue;:flloglc = . s | 1;_
,0)\)\ Performs Arithmetic and logical E Bil = s
e | | N Tk —— (go] |
\ operations,  like  Addition, = g
Control 1
Subtraction, Comparing, And unit o]
\ t/ ) s 9 - .
. . . = or=2 \ Y Py ¥
Z/ OR, etc ... Jeswgs - ‘(/., . (;S‘Il" gé-'L . - -{—-
< e ) Regi ey shs 2P
@ © Control Unit (CU) cpv 7 adul,s

Controls all operations on CPU, and communicates with both the ALU and memory.
\ o Registers
7 l/Registers are used by the CPU to store data and intermediary results temporarily

< 4 during processing.

/ N SlisKe ole Loy atien Cian o3l claglall oLts] why S bball dadlae a5 dallall Slie s iallall olisSe
/t\ lladl gsing - @lladl 5T (@3S0 dallall Bung) L3S0 dalladl Sung sa syl SU - dalladl Slany . LAY
;s\}? Jie elbaall Tbil g Luloaall olbasl] ddty (o17) lailly oload] Baag O (R Loyl Tae il 5aY) sl

rp"d «)\ Jealsing L3S, dadlall Sung ole Slloall quan (o aSak (CU) aSaill Sung 0 .l T o Lkl £ kll caall
S Slball 333 LS Aalladl s dasalss odlacal alusionl 2y estaadl Gu 851315 ALU Sasg e S g
i allad ) LT e Sty Ll il
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- The CPU and other important computer
components fit onto the Motherboard, as

shown in the figure on the side.

- A Motherboard is an electronic circuit

—

%
board which h(ﬂcrl‘s and interctoﬂlfnéts the

hardware together, mainly the CPU and Memory. It also provides connectors for

e
aat

other peripherals. L _J
\ (’o_'/k?lé-) MOQ?W"TZ ,

oy
- The Motherboard 1in a System Fan

—
% HeatSink

/ Hard Drive
T

desktop computer is housed,#
S -
in a case (or chdssis, or
system unit) which collects "
£~ main hardware components

in one place.

- The computer case collects in

addition to motherboard:

I=7- X

RAM Moduels

o Hard Drives

B ,ﬂ. a(\j‘jm Optical Drives 1
P o Coolers and Fans 23/

vwy? ¢ = Dissipate the overheat generated by the electronic components, while

7
~ , keeping them operating at acceptable temperature level.
) r, 4 LS a1 sl e s s (A0 Ll Sl 80Ty L3S allall Sung
\7\ ;&q g Jamd (o301 Bl i) 85300 e B5Le Y sl - iladl (sle JSnll o6 sl
VA% \T} Syea¥ ) J cobase sy LS 5,S1ls &3S0 dallall Bung seslial St (Lo 534
‘\J ‘ d\/ N Bans o1 JSaall 1) Ul (58 KU b SisnneS sy (o oY1 daslll - (gAY Tyl
/ e . /f’ { v\{ / SipeaSIl e gan - anls e (b Bl St Lo gand (o311 (a Ll
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20 1197

‘ oQ/ Power Supply:
W »? 5 @ ';) Feeds computer hardware with electricity. It also converts Alternative
-7° )/ Current (AC) (around 220 Volts) from standard wall outlet to Direct
V/ c— Current (DC) (ranging from 5 to 12 Volts) which is the suitable level of

/ ‘\5 current that computer hardware operates properly.
Dc 7=
5 Af P

/

0 v
/ , 'g 'g
U ’ &) A
5 5
oIl sl 8eal iy L4 "’
(AC) ,Lall ol Jsas 1 LS 2 ] 2
e s (s 220 GJlsa) |
0 0 >

LT ) bl il

15 5 5153 (DO) Ll Tlme Time
cocalill ggieall s (dsd 12
NPERRNTINS RSP AN [N v

/

., W Alternating Current d Direct Current
\J) // 7.4
o K{T)j’”’
(, Un'lv‘rcr/qp HblC  Power s,..po}j

Activity:
Had you ever heard about UPS? What is it, and for what it is supposed to be used?
; b/‘-}_ l/‘ Bysis 55310 e Byl oag callaill e buw ole oY1 daglll gins
V. cf =- i Sisstell llee gran i’ Talyas sSatll SIS Jlivuy S oo
’;6"' s A oo Lasuast o SigneaSl dadlas deyus O 0o a2l ole -
4 ’/\‘g)h _}y’ dadlall Bamg delow csly Ll - (55,08 (decs) 35l ] 008 5u3
P KC ~JEOVICT R URE TR e JCNE R X{
- The motherboard contains the System Clock, which is a small quartz crystal circuit
= -~ /| —

to control and synchronize the timing of all computer operations.

- Though, computer processing speed is identified by the frequency of this crystal (in
Hertz). os® >

- The higher the CPU clock means that more instructions can be processed per

v .
S
===
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Activity: J’e’ —S Ag 2 @5 L N>

- What’s meant by a 2.4 GHz computer processor speed? How the clock speed
influences a computer’s performance? 20, : #cza—(?

- What is a multi-core processor?

_/’__--
. _ _ G
» ) ' ! () - A - .
il N Ferf Sm 2946022 23 1o
<k '- Expansion Slots: ~ ) 2 d
Y / | P w5t
S o Expansion slots are locations (or sockets) on the motherboard into which

tf expansion cards (also called adapter cards) can be inserted to connect those cards
N\;ﬁ”’ to the motherboard.
o An adapter card is a circuit board that gives computers additional capabilities,
’;’ (~—"and expand the computer's functionality, like a video card, network card, or sound
J

card.

9;‘ cb =
o An adapter card also provides extra connections to peripheral dev1ces
op S S0 =Y B
. a’w\ m\ N‘P =5 5 S,

Expansion card

I g 4/(' Zj Port
~) 3 MJ

(3 . Expansion slot
&
o>

‘‘‘‘‘‘

......
......

.......

et

. L
"

(L

Activity:
Navigate the Internet to look for more information about the “M.2 Mini cards” and “M.2

2
Slots. i) Bagill 2Ll € 1] S Lol o o3 gl e (35T 51) s (ot sl ol
\ s 850 ol e Bybe Jsadl il 0 .aY ) agll () o liladl ol Jueagil (Jsadl olilay Lo
R gl Al ey 5T gl il i eI il ey bLa] SLISe] g 334aY
Audylall 83 Lila) oY Ll LT Joall Gl Ligi 0 5l

<
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"

- Computer Ports: Fors?y > te

The motherboard also contains the Ports that are used to connect the computer to

external devices (perlpherals) /@/W & f;_,—eg %,J LSl Aas 4 ch;,,u =s;.=

I - PS/2 port - Used to connect a mouse and a keyboard.

oMo Al
L - USB Port (uifiversal serial bus) - Designed to be universally compatible with a wide
variety of devices. A e b Rt T /%Lu e (,',5/ ((4\&
{ - Parallel port - Used to connect an external device, such as a printer.
“{ - Serial port - Remote control of equipment, such as routers, switches and mouse.

S - HDMI port - Used to connect the video monitor or multimedia projector.
{ - Game Port - Used to connect joysticks. (ﬁ), el

. . \/7 .
% - Audio input and output - Used to connect speakers and microphones.

Y - Video Port - Used to connect a video monitor or multimedia projector.

Activity:
What is Type-C USB port? How it differs from its

predecessor USB port?

degans Ly dogane go Llle Galsie o)<l panas - (dle pldess J5U) USB dite - qeilill dagly Luslll Juoasil puiion - PS/2 Sie
Sead e claall b was e wSatll - glealell 3l - Fasllll e cgmsla 3len Junasil auiions - @55kl ddill - 356a¥1 e degite
J.uaﬂ ‘A..\a:u.u.x ul.\.r}” ddie - Baaail) .Ia.lLA.uJJI U )LQA 3;| JJA-\S-” ol Jaagil ‘a..\aluu HDMI idss - uujU.lj g_;YJAUJ mﬂl
oJAa.all.L..L‘.u\,Jluan
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5

37 MEMORY VS. STORAGE

-  Memory refers to locations, usually inside the system unit (typically random access
memory or RAM) that a computer uses to store data on a temporary basis. Typically,

Memory refers to chip-based storage. Memory usually consists of one or more chips

on the motherboard or some other circuit board in the computer. ) z s

S\J/}

- Storage refers to the more permanent storage a computer uses usually in the form of

the computer’s internal hard drive or removable storage media (such as DVDs and

~——

flash memory storage systems), but it can also be in the form of chip-based internal

storage—especially in mobile devices. _ Sterge
C\PU & LUC}‘J'\V\j S— f-\(’

) 2Ll 5ms b (155 Ll y/b,,uz,ﬂm,w

T eIl 2l Lol a1 S o3 Bole yiguuaSl] Lpauiio
Agandl 532 ¥! o Lals - 3atl) Tl ode L6 Ll

MEMORY CAPACITY
A Byte is the basic storage unit in memory.

When running an application, data and instructions are loaded from storage devices

into memory.

Instructions and data exist as bytes in memory.

© |\)(/?/ N7

e A computer is a digital device where the internal physical and electronic construction
(mainly the transmtofMF switch) leads to handle data and
instructions as patterns o“i\ ZEROs and ONE_S The figure below shows a sample digital
signal inside a computer’ Og‘ o

%

Voltage

'y
0 1 0 0 1 0 1 1
t- +5V

allavl B
[‘\ ov — > 5
. U AN hotege ) ©

o

A\ S\\ \,-oJ‘ , \
~ 7 OJ\/ :) @1— S‘ o‘y/\’\
/
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o Integrated circuits (“chips”) (IC), are the building blocks of computer hardware, are

comprised of millions or even billions of transistors.

s >\
\ .
. O3 .. ' S
e The 0’s and 1’s are typically called bits (Binary D1g1§)./oj 7t % Vil
"0@/‘/‘3 2L >

-~

e A Byte is a group of bits operated on as a single unit in a computer system, which

consists of eight bits.

/ /0\_9-/
e The following table shows the measurements of memory sizes (capacity):
1 bit Oorl e o L
1 Byte — 8 bits = 2° bits e :
1 KiloByte (KB) = 1024 Bytes = 2'° Bytes e
=210 23 bits A o’ ‘L‘ e
- 5.0
=21 bits Lo
N P e
1 MegaByte (MB) =1024 KB=2!"KB » s& < pes?
_«/
7

=210% 210 Bytes ¢ )]
= 210 % 210 % 23 bitg
= 223 bits

=1024 MB =2 MB
— 210 % 210 KB

— 210 * 210 * 210 Bytes
=23 bits

1 GigaByte (GB)

1 TeraByte (TB)

=1024 GB=2""GB

1 PetaByte (PB)

=1024 TB=2TB

o

Qz@y@s
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Activity:

A memory chip has a 32 KB capacity, answer the followings:
a) How many bits can be stored in this memory?
b) What is the capacity of this memory in GB?

23
lgR 5 2 K¢

e G o o) :
@) cooy 20K 72% 2 KRus 4 ~— 22KE
g \© 1S 20 5
z 2 X 2 =2 (%j?‘fj‘ 2 _ ] X Z'Z’ c 2
g 2[6 Zg bidS X v -1
- ’ .
g, 2R o 2 g
- 2%bis —
2

[‘\t_ﬂm\

o

VOLATILE VS. NON-VOLATILE MEMORY _
- _Volatile Memory: Loses its contents when the power is turned off. 2;5“‘\ W) LS aww

. . | copadt
0{/ - Non-Volatile Memory: Keeps its contents when the power is turned off. /‘\/E Pl S

’DSJ
S G SN T
\/\‘\C = L" rﬁ/
TYPES OF MEMORY N or®
. .. - U ¢S o S 0[«. L&
[1] Registers (Volatile memory inside the processor) “* » L

L oCoxvov

[2] RAM (Random Access Memory)g ‘;’V" Arpd 0515
* RAM is part of the main memory.
= [tis Volatile.
= Used to store the essential parts of the operating system while the computer is

running, as well as the programs and data that the computer is currently using.

SisanaSI1 56 Lo Jseill s e a1 a1 (3800 aniiu
Lils SisaaSll Lpaunion (3 clilally malll () BLAYL (Josmill us
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- What is the RAM size of your computer?

s
- Can you increase the RAM size in your mobile device?  ~ j,;f*’ﬁ. o B

- How RAM size affects the computer ];)erformag,c—e_;> G - GBI s = Rovi), =
NG/ .

- Why when we open a program for the first time it takes longer time to start than the

second time?

3 ) o Bl ' g
ns’ 2 of\ A 4
P - m{)
f9/ [3] ROM (Read-Only Memory): v Z:ﬂ oot ” oy \);)
\
’ d Non-Volatile memory chips attached to the motherboard.
Y .

Contents of ROM cannot be changed or updated.

Mainly, ROM was used to store data and programs responsible for starting up the

computer.

Wiy

cgossy < \ROM Glisins &naald ol yudld oKas ¥ aY 1 daglll dhiate § pllie 5u2 8515 bl
anseala Sleadl Juisd ey e Ugheal | galpdly Sbilall 5a35380 ROM alaatil &

Activity:

What are the main differences between RAM and ROM in terms of capacity, volatility,

and uses?

‘{lm\/"\

o Srov\”T

\/\k"‘/
AN U\Q Ant .
Ro\/“ > Sk )

[4] Flash Memory:

4
)\
t‘\/

3
%°/9/

Non-Volatile memory chips.

= Replaced the ROM chips when storing system information

booting (starting up).

EW,,\>@0M

5‘/
oY

required during the

Unlike ROM, the contents of Flash Memory may be updated and changed.

Flash memory chips are also built into many types of devices (such as tablets,

handheld gaming devices, and smartphones), as well as built into storage media and

devices (such as flash memory cards and USB flash drives).

) el o5 glhlf alaill slaglae p3a3 sic ROM iyt Jlaial 3l e 3,511 3303,
ilyb ey LT % .Flash Memory cligiss Luily Suasi ol 43 [ROM (S ole . (Juiasll
(ARSI sty Apand] GlalY ) 3eaT dumslll 55aY1 i) 536a¥1 ¢ 1531 oy mpanll od L3I 5,13
USB a3 olS,mns Asandl 38,5131 o lilay Jio) 53ead! 5 daonll il Lili o] BLaYL
(iganl]
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Activity:
What is meant by the term POST (Izzower on self-test), and what is meant by this term?
5 s\t '
6;0‘/""’ creoks U n\j\/)\ge;—d\é)
e

,V\Q \ \SV
At g ST 5),/) (oS P

[5] Cache Memoryisti ssss latiai oS5 5 31 clagdailly Slladl 585 dallall g pmd Ea511 8,101 alikiaal o3, 5Ll ST 5015
. o £35S o3 Lo Bule . (bl A5) 5 puiam Lan Bl EAISe Tam iy 5,505 2L an T | g il o elld ans LS
= Volatile memory chips. L3S dadlall Basg

* Cache memory is used to speed up processing by
storing the data and instructions that may be
needed next by the CPU in handy locations.

= Very fast memory

= Very expensive

= Small capacity (few MBytes)

= Usually comes as part of the CPU ceM

@) <)

Activity: Rowvr )/, ) 5‘)
If the Cache memory is faster than the RAM, why do Tiot we replace the RAM with Cache?

y

)(“o \/\/\U\,\SC N\t
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et/
TYPES OF STORAGE L NAEEN

S

- Storage may also be known as Secondary Storage, or Auxiliary Storage.

- A Storage Device is usually used to store data and programs permanently (Non-
Volatile).

- We need storage devices for information to be recorded. A computer has devices that
store information so that it is not deleted when the computer is turned off.

., - -

- Data stored on a storage device using any of the following techniques: L=

w2? 0 Magnetically |J /
/P fP o Optically \( (

o Flash memory

- We’ll study The following storage technologies:
Hard Disk Drive

Solid State Disk

Optical Disk

Magnetic Tape

Cloud Storage

o O O O O
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' N . \
M . W \ —> c/),} "’T//‘J e
_[1] Hard Disk Drive (HDD) e Hard Drive Structure:
v £ ”
5 7 = Uses magnetic field to store data. A= track
( , . . \ B = sector
(j/ ¥~ = Electro-mechanical device. ad C = sector of a track
4>"" = Data is organized as track§ and sectors. D = cluster

(})

4 = Huge capacity, ranging from GigaBytes to
few TeraBytes.

= Not expensive.

= Relatively Slow. (HDD) wLeall il yne \ j/ \

n 9 Jladl panioy

‘ ﬁy//' 4/ 43 4o o\ .augglwﬂ;%mn
K/) i i ¢ SERCRAPNS T
s s\ g@ V) Slildl ook
/ \ P A\ c& e [ ety oS
[2] Solid State Disk (SSD) e

= Uses flash memory technology to store :

data. ;

= New Technology which replaced HDD
in some new computers.

= Big capacity (100 GB — 16 TB).

= Fast; faster than Hard Disk. ,

= Expensive. ) ‘\/”;\@) v

* SD memory card and USB flash drive
also use flash technology to store data.

bk opanll I EATS 4isi sustiw 2] (SSD) Lbeall Aladl a8
83eal pan o8 Llall (ol 3 Jas cula (31 Bagaad) Ll 7]

/‘\ e [ (eulihs 16 = cubilsas 100) 808 4o [2] Basaall Sisuss
_ f’j,;a\] /(}/ Ll sy SD 5515 Gl [2) ol sty (] ol ol o
//\,1 . . Ird) SLLall cp3a S 168 L] auaiel USB ol
[3] Optical Disk e
, _ —
/3w Slow = :
(.5 .
= Not expensive
* = Capacity range from 700 MB — 100 GB
TR .
-/\ {\,x), = Use Laser Beam to write/read data from
disk, this includes CD, DVD, and Blu-ray
disks ‘
Ao RV’ Coloti (2] Gis st [7] oo 2] sl il
v/lr} g I ~ ﬂ"doz’f £ bt alusinl [7] eubilasa 100 = cubilass 700 5
Y it oo L1 oty 1y (sl Lbo ULl 8 LA/ALST 5l
S ,ﬂ’; ,{/ 4 Vo sal,3¥1 Blu-ray s DVD _al 3y gl
/
/ g)g 7 ngs\a‘) }}V\ \00 p c
@ _)‘ ©w age 25 of 176
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Types of Optical Drives:
— CD (Compact Dlsk) 0(0})9"0}
« Size (700 MB) ¢
* Cheap g > ‘ 6\
- All computers with CD drive canread it ;¢ ¢’
p J7. C,
— DVD (Digital Versatile Video) ,z) u"’ J e e )-,(/
. Size (1.8 GB -8 GB) RE 0 O A
* Originally used to store movies s
* Only optical drives with DVD label can read it
— Blu-ray

M » Capacity (25GB - 100GB)
‘ * Developed by Sony
{){( * Requires special Blue-ray drive to read
» Used to store 3D Movies and Big Video games

Activity:
What is meant by:
- Optical Drive —, ?f)

- Optical Disk -> // ot

VJ\ )
Y /

—)
— Very slow (Sequential Access)

— Cheap

— Good capacity (10 GBytes — 100
GBytes)

— Usually used for back- up storage

'v %Jj:m‘g |JA ;u\-'o-l Ls\-t-u-dcl_\a.c L.\‘).l..u
A7 st/y ” >" s Lowa 10) Susm s - (el
U k_)_va r b s sl e -
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Activity:
Why do you think Magnetic Tapes are suitable for back-up storage?

8 % \D// s Veole\e
;}0‘) u)>” et an JIrmj‘”Q C/clpmol*-j’ e o Ve

M d\j"\'"‘s“ c bwpfg \\ S C’\M'br

NG

[\Aqﬂ e ce o\joag, clrolce €>f

\-’“{3!_ CQW“C'
\ » g,.l--\ e [y

N \of‘vc@ ] ' VJ\ ‘ /to b€ecur ‘)f \owd
AV c ogL) WWeve

— Examples: Dropbox, Google Drive, iCloud, and

. . Com bpe
Microsoft Sky drive. rectde)

- LIP““—'—Fc (_q.hj

— Instead of storing data locally, store it off-site
on the Internet (Hosted by servers). 4\]’@"’ J

— Advantages include: Cost, Accesmblhtyr-) 57
sharing, security. : p)

I

— Disadvantages include: privacy, requires\) O ¢

Internet connection. / \// g /d/: §}3 0 .
; /] \§ J b
Discussion: *( "7

A

* How the use of Cloud Storage Would make your data more accessible?  C- Lg ¢ i D/ dm;
A : \ SrC
O ol g3 5, 17 o) fg s
- - 4
\ pZ
d ceC vwle oij\,\w-c WQ mx\'m =
* Using the Cloud for storage raises some privacy concerns, explain?
)4,\/ Aor ol be Shov~ b clow op S ecpote

st _ e ) o)y 26

.Microsoft Sky Drive s iCloud s Google Drive s Dropbox :dlis] - eulawddl oy 335l
Ancalss Ailiiaal ) Y1 ole @ishl @55 Lnads o « Glas SLlall 383 o Yy -
 Lremgennll tguall Jaukli - oya¥ 1y 3, Ll g J gl L5180 5 IS LI Jlah = aals]
i ymY L Jlasy | ol
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MEMORY HIERARCHY
Why do we need all these types of

memory/storage devices?

Because we need to balance
between these three factors:
— Cost

— Speed

— Capacity

Output Devices

sin JS o) £ Bins 13U 8,STA0 goopel ] Jooaleall
dalan B sopaAnl /5 SIAH 8ygal oo & 16
- QI - AN Jolsall sda o oy5leill ()
Zaal| - ey

COMPUTER PERFORMANCE
Depends on many factors:
— CPU Speed (clock rate).

— Number of CPU Cores.

— Cache and RAM sizes .

— Secondary Storage speed;
HDD or SSD.

A\

Input Devices

SPCQJ X - C\/(
o Q* ﬂz/\l\l\ RON\
ss 0.,
< “P“C‘J/ o, o
NP

34GB (633 MB) 509 MB vt
Committed Cached Hardware reserved:

/ A e\'-t}\ \
1% Task Manager — [m] X
Eile Options View
Processes App history Startup Users Details Services
CPU
0% 3,28 GHa Memory 4.0 GB DDR3
1
= - Memory usage 3.9GB
Memory
3.4/3.9 GB (87%)
Disk 0 (G: C: F)
SSD
b |l 9%
60 seconds
Disk 1 (E) Memory composition
Use
0%
Ethernet
i Ethernet
A | s 0R OKbps In use (Compressed) Available  Speed: 1333 MHz

20f2
DIMM

ed: 113MB

8.3/10.1 GB 532 MB
Paged pool  Non-paged pool

361 MB 218 MB

Basg gsd due - (e Leall June) L3S, datladl Sumg de s - tJalsall Cyo wisall ole igeaeSIl elo] aaiay
51 HDD sl 5 3aill e yn - . gSlsatall Jyeall 8,S13g cidsh] o333l 3,515 alant - 23S0 dallall

.SSD
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- Input Components: oy 6\'&\)\ ¢
= Used to enter data and commands into a computer like Keyboard, Scanner
Microphone, Mouse, Webcam, Touch Screen, ... L,

Jrtz

LY

<

- Keyboard: A device that has a series of buttons with letters, numbers and symbols,

used to enter data. fyia:v)

b Vid h i 11 oi Digital Cameras and
- Webcam: Video camera that captures either still pictures WebCams

or motion video, and can transmit its video on the Internet

&

% ¢)/  in real-time. These days, it’s commonly used for

k/-)

oA videoconferencing. (
(/ . g \/} ‘9&

N ; j ) \
\g S J TS L

. - Mouse: A pointing device that controls the cursor around

e L polall sandll J& ey ¢ Kyate said 5T Lk Fgun

Trackball

4 \ .
oo ) the monitor.
/ Cy Touchpad

N b/
d/ ) 4/9//

/
(V.
.
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- Microphone: Captures audio and human voice.

- Magnetic strip reader

4

Magnetic-strip reader

- Barcode reader

- Joystick: Mainly for Gaming

ENG. YOUSEF A. SALAH

Joystick

Microphone \

- Scanner: Scans images, photos and text.

Scanner flat-fed

Scanner sheet-fed

* Scanner flat-fed .

¢ Scanner hand-held

e Scanner barcode-reader

Page 30 of 176
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- Output Components:
= Responsible for providing the user with information from computer output

(images, graphics, sounds, audio, videos, text and others ... ) like Screen,

Printer, Speaker, Projector, ... SsnaSll Slanie o Slaglalls anaioall g3 e Jgsane

\

- Monitor: Displays system information visually.
- Printer: Prints text, graphics and images on a paper.

- Speaker: Propagates the sound and improves sound reproduction.

Y
e 2 ol
p 0D A el
3;‘9 ONITORS )/) AU

0/— A Monitor (or Screen, or Display device) is an output device that produces visual
SU{ information to the user. The displayed information called soft copy information.
iy S el Claglas g Ly all laslal

- Display Technologies: »#° “Monitor (Display) CRT

ﬂx'},’;}\ o CRT (C?lthf)de-Ray Tub'e) %)7 )
ol o LCD (Liquid Crystal Display) Py
_(y.o LED (Light-Emitting Diode) ’
b 7 77
N58 Monitor (Display) LCD /", fo LED Display
¢

iuaadl olas
0 CRT (45Kl daisf gutl)
0 LCD (Lol JBews SH ili)
O LED (cseall e Ll ((SLEH alacall) Page 31 of 176
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e

\ .
V9\’d/)’/\ ( /M
y )
Display Features: ~= =7 1
isplay Features: ~, 7, S

- The basic element of an image being displayed is called 8 p—
2l
g
v /

\ [1] Resolution
RN Y Ve

- Resolution is the number of horizontal and vertical pixels in a display (rows % columns).

Pixel (short for Picture Element).

o

/4

For example, a monitor or screen that has a 1600x900 resolution displays up to 1600 pixels
per horizontal row and 900 pixels per vertical

row, for a total of 1,440,000 pixels to create a

screen image.

4’() J ) 16 pixels 67 pixels
- The higher a monitor’s resolution (the more B a
pixels), the clearer the image produced.

12 pixels

Fc\l{ﬁk\ ﬂ&lf [wn a[nL
‘L .
- /P\P_Ijtands for Pixels per Inch and is a Y ro,:),{;’ \
¢ !
(! metric typically used to describe the pixel density (sharpg/ess) for all sorts of displays,

/
/:f/ including cameras, computers, mobile devices, etc.. 3

~

’

<————— 1920 pixels —M—>

1080 pixels ——>»

(Baac¥l x Cisieall) Layall Lol o8 Lol LY oLl sse oo Bl - LA [1] 105 &l
8T Cin JSI Sy 1600 (o) e Le 2523 900x 1600 s )3 Lslis ol Ll (JBL Jaaw ole
B caly LS - bl 5 cLasy Juss 1,440,000 lloals cion Sagae ciua JSI JuSs 9003

Pixels per ol PPl i - Aeg KT8 jseall el LIS (ol (@aball & ool LK) bl
el o Loy iyl o Lili ¢ 137 quend (Basdl) oSl LS Ciaagl Sule aniioy ulis sagInch

Algandl 33¢aY s sisnaSll 3galy oyl Page 32 of 176
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,myuamu;ﬁ 515 ol o0

[2] Dot (Pixel) Pitch
J};AH C\g_«.c\gs_:dl‘) ‘LQJ.”JA LS -
- Dot pitch is the distance in millimeters between pixels on a display. Text created with a
smaller dot pitch is easier to read. s o), N
| i
- The lower the number, the sharper the image. - "5 /
7 . o‘,\)'(/w

A4

o P
[3] Size /b;

74)\4,1’0)\)’&/

- The display size is measured by the diagonal length of a monitor’s viewing area. R |
i =y b
- Common sizes are 15", 17", 19", 21", and 24" inches. ~ o S S
— g \A [ -
?] . /a.o)'

\,’\ r 5’)/1
~) W

J})‘M/ WAREENE
[4] Aspect Ratio ¢ S SN

- The aspect ratio defines a display’s width

relative to its height.
- 2:1 aspect ratio, for example, means the

display is twice as wide as it is tall. The

aspect ratio for a widescreen monitor is 16:9

or 16:10.

Traditional Wide Screen

- 4:3 means that the ratio of the width of the display screen to the height is 4 to 3. /c p
Other display devices: - s
1) Projectors = ' .z ?
2) Interactive Whiteboard . M
3) HDTV (high-definition Television) ) Digital.projector
4yie alayl
Lalall jase g LY () Gaall Loy saas -
IRFRINIER: P ?PS f&
i S e 2T LY Gl ol B B e

Jldsh Cias (o jall (a5 V%4
16:9 o eyl Lalnll £ 65,91 o) ol o e
16:10 ] %

. . . Page 33 of 176
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PRINTERS
- A printer is an output device that translates information on paper.

Printer output is called hard copy information. ol Zaeil] Slaglas aoal Gagllall £ LA ole 3L

Printer Features:

[1] Resolution > T ", g 5
- Resolution: measured by dpi (dot per 1nch% / /"W C}

- The higher the dpi, the better the quality of images produced. e - N N
- Most printers designed for personal use average 1,200 by 4,800 dpi. \/V(’v>
(asll o 2aty) dpi Ll

Jeadl el geall Saga il ‘mylwsgulmwb%\ﬁ b}\
[2] Speed Aall s aii 4800 x 1200 Lelaussio il saaiiil] alsnietll Tancall ;LL\JV,ZLM

- Speed: measured by the number of pages printed per minute (ppm).

o° '\Q 7 / %‘\Dw

\

[3] Color

- Black/White.
- Colored.

/7
Printer Types: o ﬂ/’,) ’/D

9
= Inkjet Printers p\f’:
. . r\J . . . .
- Spraying tiny drops of liquid mE onto a piece of paper.
- Works with ink cartridges to print text, spreadsheets,

photos and graphics. AJ\ /
q\// el B &L L]
sl opm ks oo Ll il (a8 yuim oyl i -
‘ul_.ulkblhwawluwﬂldu%;&@w e I
/;j/ ,'!7/ Slagesslly ysuall ( y oy
. f\\l \/ O\\,L/ )
9 ')Q’V \;S
’ . (/'f
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= Laser Printers
- High-speed, high-quality nonimpact printer.
- Creates images using a laser beam and powdered
ink, called toner. Y)\‘u

.' } \ 99! /‘/ ~ )
’/Ji/y} P % @M '/f)\ﬁ)‘? v i
2/)’ /I’ ?/f §}7 <

j,' S o7 L, Lall o lalall
r 4 gl Bl opilyally c oI Sl eall B3gaT L (e paiis -
) "
hy S N7 J (POS)
(A o lagyl de Ll
\ * Thermal Printers /—% Gl L2 "0y lﬁ‘%j J-"-*AI )
6{\? - Used by ATMs, Cashiers, point-of-sale (POS) tof T s p
N print receipts.
rcs - Small and Light-weight. Z
v

- Use special heat-sensitive paper.

« o ‘7@/; Vi ( \‘yT]/

fz / ﬁf 5 1w
S

- oY

= Plotters !
- Plotters are sophisficated printers
used to produce high-quality large-
scale drawings, such as banners;

blueprints, maps, and circuit

v / :
Qa}‘} diagrams. NV
/ g)/
AT B yslie Slasll (oa baahiill 83 -
b Slapan; 50 Sl lle € LY \,

Lilally slaball (oGl e caull /
ladl sl ilsally RN/ 2
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= All-in-One Printers
- Also called a multifunction printer.
- Integrates printing, copying and scanning
functions into one machine. ——
- It may also support fax service.

.

_ -l

- Some use color ink-jet printer technology, l .
while others use laser technology. //(,
Yv\ ' £
/9/ ) Yy \
N /> g s A Dﬂ/
Activity: fJ 4 bt 5*}

You are kindly requested to refer to the Internet to know more about a trendy
printer called: 3D Printer.
sals 8 JSI olalle

i lsgll 3 oanie dasllall LT oarady -
@il gl ly feailly de Ll mony -
anly Slen od il
oSLl Laan Lol acuy ady -
gl ! 6L Lol L5 [ Aal auii, -
oalll s AT (Al aaadiig Laiy

Activity:
- Whatis a QR code?
- Scan the aside QR code by your mobile and see what you will AP O
get! Ny [ite
]
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CHAPTER QUESTIONS:
Q1) State whether each of the following statements is TRUE or FALSE.
TRUE /
Statement
FALSE
The keyboard, mouse, microphone, scanner, digital camera, and PC ;
1 : .
o camera are six commonly used outpu} devices.
During processing, the processor places instructions to be executed s
{
@ and data needed by these instructions into memory.

@@ag}(ﬁiffers from memory in that it holds item@emp arily

while the processor interprets and executes them.

</ A storage-medium is the physical material on which a computer
4 : : . .
\/‘[ ] M instructions, and information. L/

{-
/
77 = | When a computer is started, the operating system loads onto the jeg
g
(

Iy e re Y ()-‘L«._J
/\ @ computer’s hard disk from mem 02 N

I gy 508 5/‘0;)8/)/1/,0.@)9_)
. On a personal computer, the electronic components and most
Z// [6] B st

storage devices reside outdjde the system umt = l,\aéé\S/ Cese

[7] | A hertz is one cycle per second.

A CPU with higher clock speed can process fewer instructions per

—

8]

second than a CPU with a lower clock speed.

The higher the clock speed, the faster the processor, and the more

9 , -

9] expensive the computerl./ LE'L\ Lo P J{ 7
M

Nonvolatile memory loses its contents when power is removed
——

10
[10] from the computer. ?

oSl Lgle Jany (ol alll BullT goa oy 3301 Al M
leslally osladatlly oLl iy

sle il a5 om0 sl Slen i ey e (5
SSI o SisaneSll lall o il

Lol oslal| o aslalll sy llall psi Aallall <57 (2

BS1A ) eladaill i Lealiag al o blull
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Q2) Choose the best answer:

yd /
1 | Computer hardware includes all of the |A. input and output devices \/
: B. storage and communications
following except (D . devices

C, a system unit \/
é? application programs

7~

’

2 | Some computer components, such as |A. keyboard and mouse ~ )-[=
) : o
the (. ,areinternal and reside 5 monitor and microphone 2
processor and memory

inside the system unit. D. printer and scanner 2 <

PN

3 | The CPU contains S é : A. input devices and output devices

CQhe control unit and the
arithmetic/logic unit

C. main memory and storage devices

D. all of the above

N\
4 ch operations _ |¢ .| A. involve matching one data item to

\NC— another to determine if the first
\/"7 (‘/J\j’ |~ item is greater than, equal to, or
A 7z 9 k less than the other item
0;')’@} (@wlude addition, subtraction,
multiplication, and division
C. sort data items according to
standard, predefined criteria in
ascending order or descending
order
D. use conditions with operators such

as AND, OR, and NOT

5 | The data stored on ROM chips can be modified and is lost
can be modified and is not lost

A.
S ) when power to the B. ) )
C. cannot be modified and is lost
computer is turned off. @cannot be modified and is not lost
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Q3) An image is presented on a screen containing 360 pixels width, and 180 pixels height

answer the followings: -2 by QZ o
A) What is the total pixels being displayed on the screen? = k! V b nel € Y goa P )
B) What is the aspect ratio that best views this image? V(

C) If each pixel is represented as 8 bits, 6“;}/ s
e What is the image size in KB? ¢0 , f’( o
e What 1s the image size in MB? A 720 ) “
2 " \ / (’/ a
Q Zhs \¢ &
(a0~
ect -
/'\Q{) z 2 b; 35
gUte
)
(g 12
o\le =
_ sl B  f
- G é Mguo * g 7 O\D b
—/1‘

A\Ag) g 2
pugos RWES

)

—

60\@3/ g2
L3 .20 kR

3 e PN IR GRACAN [ 1o
- ool g M
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CHAPTER THREE
COMPUTER SOFTWARE
PREFACE:

This chapter focuses on computer software and the capabilities of computer programs that
turn computers to operate effectively to users. It differentiates between the two essential types
of software: system software and application software, while giving thorough samples on
each type. The chapter also covers the operating system as a key system software, and it
covers its main functions. The chapter also looks at utility programs that perform

maintenance operations on a computer.

INTENDED LEARNING OUTCOMES:
After completing this chapter students will be able to:

1) Describe the differences between system software and application software.
2) Understand what application software is, and provide examples about it.

3) Explain the basic functions, features, and categories of operating systems.
4) Name today’s most widely used operating systems.

5) Explain the purpose of utilities and utility suites.

FURTHER READING:
1) Discovering Computers ©2018: Digital Technology, Data, and Devices.

2) Computing Essentials 2017-McGraw-Hill (2017) Daniel O’Leary, Linda I. O’Leary,
Timothy J O’Leary.

3) Understanding Computers Today And Tomorrow Comprehensive, Deborah Morley,
Charles S. Parker - Cengage Learning, (2016).
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WHAT IS COMPUTER SOFTWARE
- A computer software (or program, application) is the list of instructions that tell the

computer what to do, and how to process data to get what the user wants.
- Computer software drives the hardware to operate properly.

- Types of Software:

© Apphcatlon Software LSy o a Ll oy Lo SiguaaSIl Gyass 311 Lol 4315 g (Gaaksill o7 qalipal 1) SiguasSIl galiye -

ﬂ}}z 0O SyStem SOftwaI‘e G_—LLAAJS—A—MJ&)@AYIJMA—AA&IL)J}A_L&I I‘)A\JJ\J.I fswlad_a).s LA&JLJ\}AAA.U\_&LIL;AJI‘LAHAJ\
allail] ol 0 Lkl galll 0 telisayall £ 1531 -

M A
Application Software: m ,
/o P

- Performs a specific task, and provides a service to the end user. Oj” /U

L
Ve

- Examples of application software:

he user interacts with the application software.

o Google Chrome: Web browsing. ‘95 9 H m@ 5l

o Notepad: Text editing. Ny j) .

. : : Cuvy o

o Media Player: Audio playing. -

&o paniiall Jeldhy - L Sl anationall Losd andyg Buane doge (b
sl a8 Jasa 0 bl ol il (ole Ael - oBnlaill ol

<l . 0 MS .cygeall Juiis tlailog!l Jidie 0 .l 3 5a3 15,581 0 Ll
(V& o MS PowerPoint: Presentation software. " 7" =L o T el

Slinayll Caiial (K - L gageuy meliye 10 Photoshop . duesasil]
Jseadl Sl Bk 0 g Bk O S o Baaleli 0 1] bl
0 &8 JSI ol acal Sl 1ol

. : : /U\ 2 . wWWmC
- Application software may be classified into: ;
o Desktop Application A )b /, S 7

o Web Application

o_.MS Excel: Spreadsheet application.

e
y ’ / ) o Photoshop: Graphic software.

o Mobile Application

Activity: /17_; 7«’\(/&

List a name of a program for each category of the above application software

J ‘S:'/b/- — /_7/(6\70/\/&00'»\
vy o £ M0 ff,e,/dz

\ 2

4 . —~ - '~ ‘ 1o
O:\/IWJ/'/ e o af S ’
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. . . Calculator = o X
- Desktop Application: . ;.
- Runs as a stand-alone program on a PC or laptop.
°

- It may require an installation process.

v ‘) M- M- Ms
- Examples: / ¢ " 2 : .

o Calculator, Photoshop, MS office, .... : . zﬁ 5
v A q X
13 [ 1 ="
il Laloe 5a¥1 Gl 08 - Jgame SigaaeS ol (quadidh JisnaS s (sle e galiyS Jany
| r ¥ +

-  Web Application (or web app):

- Runs inside a web browser.

Google
- Examples:

Create your Google Account

to continue to Gmail

o Facebook, web-email, Google

st

First name
Last name
Classroom, ....

Username @gmail.com

You can use letters, numbers & periods e -
(=
Password Confirm &
One account. All of Google

Use 8 or more characters with a mix of letters, numbers & working for you
symbols =
Sign in instead m

English (United States) Help Privacy Terms

- Mobile Application (or app):
- Runs in a mobile device like smartphone or tablet.

- Examples:
o Instagram, Google Weather,

Telegram, WhatsApp, Google

Maps, ...
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System Software:

- System software are programs that manage and control the operations of computer 5*"/ A'J?
resources (software, hardware, users, connections, ...). (Lo °“t‘j wf

- These programs enable the computer to b%ot, launch application programs, configure ~~ -
your computer to work with the hardware connected to it, cogect your computer to a
network, manage files on hard drive, and protect your computer from unauthorizeéuse.

- Examples of system software:

. o (o YL ponniead ] B3eaY ] elimard) skl Sisssell Sllee o £5 531 bl goa aLlall ol s
o Operating Systems O[ZLA.lM)g.;Yl@M;LuaL;Jl){}mSJl)L@A oSl Sl ol e Kis f,,.Agn Lall sia oS
"2” s g uaLa.”_)_sP.u\SJ |JL€AMLAA‘9 gLAJlua)sJ|LngbJ}a‘9l|uLﬂllb_)lJ|j 454.4....] JAQQLAJ'JJP.\AS”JLPJ.LAAJ.U{.\S L
8y Jaddd mol . .
o Device Drivers e e Ll galpll 0 85623 Juiats golys O Juitial] Zaladi 0 salbsill ol sl WD ey ¢ rall st sJosildlisiiighel
s o) G by eilly o3l B33 (L))

o Utility programs such as disk defragmentation, back-up, etc..
- Operating System:
- An Operating System (OS) is a system software that

NV
= n/'’
;5:)( /7/3 é/ o installed to coordjfléte and manage all the operations P i
‘o

and activities running on a computer.

5

Application

73t

Operating System

- OS also provides an interface between application

software and computer hardware.

- Examples of Desktop OS:

Windows

o} Hardware
o Linux | l'l]

o Unix - & ['U

o)

Mac OS

- Examples of Mobile OS:
o Android
o 108 < ) @
o Windows Phone |OS anN>0ID
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\'
),
> .
Main functions of an Operating System:

- Booting the computer Q) il it e il hoam o gelis s 3 il s
» The OS is the first program that is loaded to run when the computer is turned on.

J"?
\/\I‘
é CD o l\/\)\-}),r"/'\j\
A - Process Management: ”
* The OS responsible for running computer programs. Sl gl Jiuis e Jspeal | il ol

= [talso coordinates the execution of multiple programs simultaneously (Multttaskmg; b:

b S R S
Q,/‘Y/”} \
/7 Word E-mail Web Antivirus
d‘ . Processor Browser

o

e :
( Operating System ]
CPU Core

-

7 ~

- Memory Management: s TP
L T phay 8 00830 3,S11 () oyl Jan ot allss o
» OS loads program into memory for execution in efficient way.
Pl

» The memory is a shared resource, so the OS optimizes the RAM to speed up the

processing of programs. - )
Galaall @ yeiil (RAM) (5152l Jpumll 8,515 pocanty Juieiill alis aghy 130 oK it 150 551301 0a3
2, W el dallas
Ad@ S V-uy\ o
- ministering Securi ,
Cfgl|wwtz);y|‘;w| JJ@JM&MLSFVQLMQMPJJ T siagadl pailaanlly 5o bl olalS Juasll sl ausion,
= OS uses passwords and biometric characteristics and other security procedures to -

limit access to the computer and other system resources to only authorized users.

Ji——
= OS also manages the pr1V1leges and access permissions of multi-user computer
/\,/W
systems. sl (pannioall saxie SignaSl Jgeagll olisdly ol3lied | Lasl Juiaill alls

= Additionally, OS protects the computers from attackers and unauthorized access.

e Tl it Jyuamslly cponledl oo SisanaSll 85t Juitill alss grany celld o) LY,

Page 45 of 176



PALESTINE POLYTECHNIC UNIVERSITY
COMPUTER AND PROGRAMMING PRINCIPLES 2023/2024

/&%;L?

ENG. YOUSEF A. SALAH

\

- User Interface:

OS provides the view at which the user interacts with applications. The interface
provides means of inputting data and producing information.
lestall 5] Ll | JUnsy Aoy sy T lsll . laail] o panioal | Lol cpo e ity o3 2l Ty e Sl pllss i,
= User Interface may be:
o Graphical User Interface (GUI):
The user interacts with visual images by
touching, pointing, tapping, or clicking
buttons, menus, icons and other objects : = =
. e .. @ o
to issue commands. e = o

RN IR R PRI TR N AR RE ERUIC PUPNECIRNATY | ©~ O 01 L

ol ey AV LuaY s LAY

¥ C:\WINDOWS\system32\cmd.exe

Microsoft Windows [Version 10.0.19041.508]
(c) 2020 Microsoft Corporation. All rights reserved.

o Command Line Interface (CLI):
The user writes commands by typing
C:\Users\HP>
text to enter data and instructions.

(Also called: Terminal, Shell, Console)

Activity:
On Windows® OS, and through the RUN | = gun

dialogue, write the “cmd” command and
view the Windows CLI interface.

Type the name of a program, folder, document, or Internet
resource, and Windows will open it for you.

Open: | m v

(g

Cancel Browse...
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jl)b)QAYI&J_MGAIJJWb)MGAIJJeIMIﬁ_U. JJJ“ASJ|)LGAJM|A)PY|M|SJM9§&J.MJ|‘;UN‘AJA;
- Configuring Devices: . sl Slawllly slulally s Lalall s dudylall 5302y lgas Joalsill M@Q,? ﬂ)

= The OS configures all devices connected to a computer.
* Small programs called device drivers (or drivers) are used to communicate with Q \o,)‘”'

|
peripheral devices, such as monitors, printers, scanners .... ()‘A

JBL Jares ole Jaatill ol I3 e 1 SisaneSll Slen ole Lobin o5 3 cloaadly llaall guan o aSaill o5 Ly
e iyl el Y Laily ola¥1 Ll yag 8,101 il Gl e LT J giome Joieatil] Ll
- Nearly, all the operations and services running on a computer is controlled and
r
managed by the OS. For example, the OS is also responsible for File and disk f?f)-

Management, Performance Monitoring, Network and Internet connections, ...

Activity:
A single physical computer can support multiple operating systems that operate
independently. Search for the term describing this feature.

- Utility Program: . jles o1l grusd le oy - yisaneSIl als Cile lan 78,100 Sule 3l galin 98 3ac bl 81591 galiys
- A utility program is a software usually related to managing or maintaining a

computer system. It optimizes the performance of a computer.

- Examples of Utility programs: Dk Clesip X

o Programs for finding files.
g g The Disk Cleanup utility is cleaning up unnecessary files

o Cleaning up a hard drive. . * on your machine. 5
o Backing up software. Cleaning up drive (C:). o e
P S D [ Cancel |

o File Compression.

Cleaning: Thumbnails

o Disk defragmentation.

o Antivirus Programs.

Lol TS ol 0 . pm il Dy o i) il i pcbalia | aail] ol O sleall il (kS 0 Lo lilll e dadl ol

Page 47 of 176



PALESTINE POLYTECHNIC UNIVERSITY
COMPUTER AND PROGRAMMING PRINCIPLES 2023/2024 ENG. YOUSEF A. SALAH

Disk Defragmentation:

— System maintenance tool.
— Used to rearrange data fragments on

hard disk.

1 sector
— Increases data access efficiency.

)
B wse e b detira g - )

A o0/ forr /[ Eor | cacle 1 track

DBl (] Sl 8L e i = oliall a8l cbladl e 3aT oufiyi Saley audtion - allaill Slus 141

Back-up Tools:

— Create identical copy of the data (replica).
— Original data can be restored from the back-up.

— Normally, a back-up copy is stored off-site.

sl 5l bl B 5385 ks dule — b laay | Bl o Llaa¥l @ Llall Solaieal (Ko - (Jaa¥ ok i) LA oy Bisllas T oLt

Discussion:

- Which desktop OS is most popular today?

- Which Mobile OS is most popular today?

- How does disk defragmentation decrease the time needed to read/write data on

disk?
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Q1) State whether each of the following statements is TRUE or FALSE.
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TRUE /
Statement
FALSE
[1] | A computer needs an operating system to work. N\
Command-line interfaces often are difficult to use because they e
2 : . :
2] require exact spelling, grammar, and punctuatlopji & 1)\;9?
[3] | Disk defragmentation increases data access efficiency (speed). T
[4] | Smart devices usually have a special operating system. T
[5] | Microsoft Office Word is an example of utility software. <
A web browser (like Google Chrome) is an example of system
6
[6] software. ?
A device driver is a system software that enables the computer to .)/-
[7] 1. :
identify some hardware. Sem ] es ol il el Ll o ol o 2L ol 30 Sleadt it i
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Q2) Choose the best answer:

1 | If a new device is attached to a computer, | A. Buffer
such as a printer or scanner, its B. Pager

must be installed before the device can be Driver
used D. Server
' E. None of the choices
2 | A(n) shrinks the size of a file.

A. Disk defragmenter
. File compression utility
C. Screen saver
D. Uninstaller
E. None of the choices

oS
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CHAPTER FOUR
COMPUTER NETWORKS AND THE INTERNET

PREFACE:

This chapter introduces basic networking principles, including what a computer network is,
how it works, and what it can be used for. It emphases on the Internet as a main and daily
used network around the world. Moreover, the chapter’s purpose is to cover the main
terminologies, topologies, and networking architectures. Furthermore, it covers the
communication channels, protocols, and networking devices.

INTENDED LEARNING OUTCOMES:
After completing this chapter students will be able to:

1) Define the main terminologies, topologies, and network architectures.

2) Identify the most common communications protocols and networking standards.

3) Describe physical and wireless communication channels.

4) Differentiate among physical transmission media: twisted-pair cable, coaxial cable,
and fiber-optic cable.

5) Describe commonly used communications devices.

FURTHER READING:
1) Discovering Computers ©2018: Digital Technology, Data, and Devices.

2) Computing Essentials 2017-McGraw-Hill (2017) Daniel O’Leary, Linda I. O’Leary,
Timothy J O’Leary.

3) Understanding Computers Today And Tomorrow Comprehensive, Deborah Morley,
Charles S. Parker - Cengage Learning, (2016).
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WHAT IS A COMPUTER NETWORK
- A computer network is a collection of computers and other hardware devices connected

together so that network users can share resources (hardware, software, and data).

- Benefits of a computer network: ,
P SisnaSll 53gal e degane Ge ke Siguasll dSul
o Share hardware RPRECHRGY PN FRETIPMURPTES (RS PR P
' - (DLl el dls 3542 Y) lsl Lo oyo it

o Share data and files, and exchange information. Olie 0S¥l Bl G tpmalal| K Ssd
Sl 3Lt 0 . laslall Joliis lallly UL

o Share applications and software. ol g Jealsills Gslatll pes 0 gLl

o Support collaboration and interpersonal communication.

THE INTERNET
- The Internet is a worldwide collection of networks that connects millions of businesses,

(/¥ government agencies, educational institutions, and individuals.
I . —
- The Internet is a network of networks. )

1%
- After the Internet was founded, many applications and services were widely adopted and

used, like:
o dlle degane (e B)le Yl
o Websites: collection of webpages the user can browse and navigate. .S, ool ks g3l cl<all
Leandatll il ls Luasall Slgall
o Messaging and chatting. . : o 80k e 8yle eiyBY) - oL
gimg g J")g)\/r/b/) oo as e Byle camiyl - alaYl

o5 ey el aa - (S0l

o Voice calls, video calls, webinars and videoconferencing. closally Slialsill o woall slaiel
0 ‘Jis denniiull guuly Blas ole

o E-mail. sl Sladin e degans fousll lsa
6 >,7° Jally Lo poaTaall S 1

orums and blogs. 7 UKL 0 Ayl el 0 L

e sl gl U digaal

sl G spnl] i iy
v . . . . . o om bl obatill 0 L gde S
(r/ / o E-Commerce: includes online shopping, online auctions, and online payment: . ...y o« .
Y e Gmill Jasth iy Y

e Galls il sue slalill

. . T vy WP PY Y IR UE el [ o JCR Priy
o Online Education: like Google classroom, Blackboard, and Moodle .. sl x5Vl il
Google Jis iyl jue auladll
Blackboard s Classroom
L e bl - . Moodle

;-r,, ¢ o Social networks.
o Entertainment: Online gaming, TV, movies, music, ...

o Telemedicine.
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earVogs e

Classification of Computer Networks:

- Computer Networks can be classified according to the following factors:

/-60\ Geographical span—

d ‘ .,u-
v jy /a)}F o Topology (Inter-connectivity). M&\fﬂ . N ! 4
e ' d'd‘/ 4
/

/,
? /lﬁp\rchltecmi;)‘ (5@ \ 0&
AR T s S
Geographical Span: 5=
A computer network may be classified based on geographical span into:

1) LAN (Local Area Network).

. M|34}N3]5ﬁo$@fMM&ALAN
2) WAN (Wide Area Network). el e siag Lo 5T i 5T Jyie (o 2t 2Jli Auil il

JENERTE I Fe- PR it

LAN (Local Area Network):
= LAN is a computer network that

covers small or limited

geographical area.
= Example: a network in a home or :
office, or what spans a floor,
building or even two close

buildings.

WAN (Wide Area Network):

(Xf\' WAN is a computer network that extends over large /%\
! . L o
geographical region. PR
NI Ed
ON/J = Example: a network that connects computers and / = \
networks across a city or a country. %{ i A"\E WAN él LAN\%
* Usually, WAN connects multiple LANs together. gl N\ L7
= S %\/

5 sl gl by 3 it 1B (gilin alll qaly Sk sle St yi00aS Kk o2 WAN
i Busaie LAN 0l€us Juungis WAN &t asii Lo Sule .aby 5 Dase e oSl
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Network Topology:

= Network Topology is the physical arrangement in which computer systems or network
devices are connected to each other.
= A computer network may be classified based on topology into:

o Bus Topology.

o Ring Topology Lalail 4 st I Galll il o Sl Linslsnshe
’ oS oaadl s dlaale 53a¥ ] 3uill gf sigus
o Star Topology. o 1ol Liaslpashall Gl ole SisanaSI1 8t i

o2l Liaslsash 0 Glall Linsloagle Al Linglogle

Bus Topology
- Uses a central cable to which all network devices
connect.
- If the bus line fails, then the network cannot function.
N / y

Ring Topology Jj’ ! \;/ Ring Topology

- Device connections create a circular data path.

o
(i1 ol s sl jleadl oY LAl a3 ) '/"l/ -

Star Topology
- Uses a central device to which all network devices
connect and through which all network data is sent.
- If the central device fails, the network cannot

function.

Jlis] 2 U (g JLai Bl 534 a0 s G500 Blen it 9.
EERSETEREE NS SRS SUSPEN VIR SE RS SO NI é/ 5\)
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Network Architecture:
= Network Architecture is the way the

computers in a network are configured and
designed.
= A computer network may be classified based

on architecture into:

lient- r .
o Client-Serve a. Server must be prepared to serve multiple clients at any tlme

o Peer-to-Peer v A (/ IRGDT) AT Z""’ /-
SenT s i Tl o oSl Luoia @ — =

Lokl Losigll ole Guliad ole SisnneSIl it
BRCLEPN| SV Y o JY VP | [P ENGRWIPN
Client-Server Architecture

b. Peers communicate as equals on a one-to-one basis.

- Client: a computer or device that requests a service from a server.

- Server: a powerful computer that receives clients requests and responds accordingly.

Lol cnions Sloall Sl Jefions 653 i Slen fpalall - aulal o Tasis by Slen 1 SisansS Slea 1l
THE INTERNET

CLIENT CLIENT

NETWORK SERVER
(provides client devices with
network services, such as file,
print, e-mail, and Internet access)

— -
——

ROUTER

CLIENT SHARED NETWORK
PRINTER
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gt

Peer-to-Peer (P2P) Architecture

- In a P2P architecture, all computers have equal level of

functionality, with no dedicated server. & m N
N
-, —-.

- This type of architecture works well with few devices
connected to each other (Usually less than 10
computers).

- The most common way to share games, movies, and ~ #Peerto-peerbased netvork
music over the Internet is to use a P2P network.

- omeaiie palh ssag pae o Bl (e sliile (gsienas SignaSl S3eaT guan el (P2P 44y (o4
J3T 3ule) Gl Lednns dlonie 35aY ] oo Jals sie go wan JSit Jans Dolaadl Leunigh! oy £ o1 1ia

b Y| e sl 5 2Vl CLAY AL Bt ST 48l - (5igaeS] 3341 10 0
P2P i alaail

Network Components:

To establish communication between devices on a network we need:

R</ KProtocols ((_\> fo\/}g\r) (/)’ ‘9\

J,’/ o Data (messages). 5? QQ‘
o Transmission Devices. zj’ . > -
Co /

/e~ S
o Transmission Medium (channel). d" / =4 P =SdE
> —/
Sonvec -
. Connection Communication \_0/) Connection .
Sending Message ) ) Message Receiving
. device channel device . ,
device device

Ml
Ml

Packets

<
N
s
v

Sow/te Sey Decy
[ \P
e L pa—*
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Communication Protocols (Standards)

- A Protocol is a set of rules and procedures that govern correct communication between

different parties.

- Internet Protocols (or standards) determine how computers communicate successfully

through the Internet ot Camall JLai¥ (3 01 Syl s il g e 3L sSsis ol
- Examples of Internet protocols: sala syl
= TCP/IP ; ) ; Lalialy Sl
. HTTP W Tl JisnaSll 83gal Jualsi LaS (Guladl o1) 35y | SYsSeg 5 saal -

iy ) e

TR g

Activity:
Write the full text for each of the following abbreviations:

= TCP/IP: Transmission Control Protocol

= HTTP:

= FTP:

IP Address
- Each computer on a network is identified by an address called IP address.

- The IP address is a 32 bit address, written as four numbers separated by a dot (or period).

- Each number ranges from 0 to 255. A &) /W)

- IPExampleC:\J @@)@, (a/ L IP lsie ary Olsie davalyy el gle SiguaS JS (i pad ol
" 21237.84.129 -(Mai)&@@j@eﬁﬁbwiswﬁwbe%&bhﬂ|de—"ﬂ'

P RN . 255 (1 0 oo p8y S Tl -
. e o/ \ \*f

Activity:

69.514.96.2 is an invalid IP address, why? = g s 2 b /"/; 0(‘/

Kamye /—f/ AL
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L 4 ( r L&
Data Packets
- When data is sent over a network connection, the data is decomlg)0§e,d into smaller units
called: Packets. S’M SLLll Jlay) als Lovie
- Each packet has: -~ _ poreal py Aok JLeai] e
QA——\‘L_J//L sl alasg ) oGl
= Sequence number IE
.e .M
» Source address /) e ol Lle S 553a3 -
= Destination address J"”) “ Jeuloill a3,
« Data () saall §lsie
\ 2] Gl Olsie
o e ) SLLl

Transmission Media \S ,l'/ v,
- The communication channel at which data travel through the network.
- Communication channel can be:
= Wired: Co“ﬂﬂ
o Twisted Pairs cable
o Coaxial cable

o Fiber Optics
= Wireless: C,Ofl\ ess

&j Z\ Yo IR

\ }\ o Bluetooth
S o WiFi

o Cellular 6!’/9l7

o Satellite X qu

Activity:
Search for the terms:

- Global Positioning System (GPS)?
- Visual Positioning System (VPS)?

- Camera Drones.
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P Loulas el sl
\ -
J) ’ (\.’I‘J\ LQIMIJ.Sle_«LSJI-

Twisted pair cable
- Technology: Copper wires.
- Most common used cable.
- Cheap. {\N‘O Y+ 66
_ Speed: 100 Mbps__> °%

- Distance limit: 100 meters. /’;/ /) u y/? /‘; \\'/X ‘;/)3. f?/

n v,
)g 4 c) > B, ’ ,
% o R
S 27 P
Coaxial cable /7 /

- Technology: Copper wires.
- Initially used for TV signal

transmission.

More expensive than twisted pairs.

(- Speed: 10 Mbps. U
25/ el 3] sl
’ J; - Distance limit: 500 meters. ' b‘ ) L " .
e Y )"/ 8,5l Ll (o8 aanlio, -
e T N, L33l

5,0 i o f 7 \\‘ Y, Uyl

/
r (\ S ? ), *\)\ Ll m ¥ ope ol -
\,J)| ‘ ‘ Lol 8 enlais 10 34 | -
Fiber Optics f,) « O'f, , % Lol o8 culay de yual

K ey S 20 500 Lol | sa -
- Technology. Uses glass threads (fibers) to
9\7 . transmit data as light waves. \)7\ »

Voo Speed: 10 Gbps. 027\//) k\j/j .
};? - Distance: 100 Km. ! 99 . ;}p)
)
Very Expensive. x g
f Q
‘13 V)) g Z/ ygpuw danlall Lyl auaie i Lnglesill
j d g olage JSE le o bl Ji

\ r B 8 ealana 10 el -
79’ / O"Q %Q 00 :diluall -
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Network Devices <E j_) @

Devices used to create the network, it connects computers and devices together, or connects

network with other networks, and most used devices are:
e JLai¥ 5T (Lo 3362 Y g sigueSIl 53ga]

2) Switch Y1 5505 o i ¥ SISl go ol
Jf'j)\ 3) Repeater o Loluail
7, 4) Access Point sl (1
Al
5) Router dﬂ; g
6) Modem Jsadl dass (4
ol S (5
Hub 27 A

- Used in LANs to connect two or more

Computer
9

COIIlplltGI‘S.
Computer

- Represents a central point. 'x\l?/;
- It receive messages from one computer and !j

sends it out to all other connected computers. \L{

_ <

Computer

“ B ' ’ fs@uwldmyj el SISl g aurid
U /9U JA.\AS.”A)@A|
o) o g FSye Al ooy -

v Y ’l/ 3hbf3&5}%wgﬁuﬂ'dﬁ3-e'
()0{ O/F/) ALaill O AY iaunasH 85ea] GIS I Lelosys
' Ve

. ""b chji/p
A 7 (9' H/J/ﬁj (//;-/;; S g el
) \'-\vx t/ d'/ '
WC/ZV/’ Lz L?)";O/qu;/) Page 61 of 176
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Switch
- It is an intelligent Hub.

Unlike hubs, a switch

forwards data packets just

e
&

> - to the desired destination.
\N;:O 4’\%/ 7 ~
,i)'\ \,/?,/)\ S = >
’ /
’ ,V ~
KR SETEN ]
X =4 K SAg
_ L s )’
Repeater/p&é) W /V /()—C e .)"/ b N v Y
- A repeater is a network device that boosts the s1gnal to, > Nt 3 ZV/ 5 (j/
/ extend the distance it will travel. 6 qy/ V\) » ; J : U\? [{'
‘ > - ‘ \
/ Repeaters are available for both ered and wireless g [ 4,(('/ -

// netw;ﬂ;{s. § . _ y;/ ?0 0 \
Q\e({(w\ oLt g US I))/ DD/ J’)

\ \’_p “
F\J/ ~ ) Qby OJVX/ \/f’l:j D, A

wOWWW’ , Jﬁvﬂ

\)\ /@’
A wireless access point (AP), allows Wireless ,,/ r \ ‘/Q

\ l ‘> Wired J/P (/ \
devices to connect to a wired network. , /7 / network P /

\./"
Switch =

Router
Meodeis Access Point

Access Point 7

ROU!C!‘ ACCQSS point

raci (AP) LSLaSUI J gyl a3

47/‘ (} ) <Ll JLayly
<

AL A<y JLaiW 8 ygad
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) \)\’
4 = (0)??;0\,?\

a@-ylh k[-]mjujjj s o)

Modem
\z - MODula:Q)r DEMod lator (Modem)

- Telephone lines transmit data in the form of
< ~—
\ analog waves, whereas the computer is a
\‘ .. : \
- digital device. - \
Jg g P
D\ ﬁ \$

[4

<

~
(\ Analog 7l

i

-The Modem converts signal from analog to digital and

vice versa.

f‘ﬁ ULQ/A/Q—%M

Router

- Connects two or more networks

)»J

together.

ks Neww

MODulator - DEModulator (aus«)

I (e o blall Jas Cailgdl gl -

58 SisaaSll O ona (o bl ol
=8 Sl

ey ] LS e 5,LEYT asats agell agsy -
Tane (Sl
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1 _ 7 - e ’
ADSL Service (/- \JJ’{{) VZ//J I b
- ADSL: Asymmetric Digital ~ Telephone waljack o Soip

Subscriber Line B} EW |

- ADSL 1s a technology used for

transmitting digital information on an

existing phone line.

- A special filter is installed on a
—

subscriber's telephone line to allow

both ADSL and regular voice

(telephone) services to be used at the ADSL: Bleie 1 i,
same time. el L
- The faster technology of ADSL 1s called VDSL. - ADSL J paiind 4085 s

Note:
Today, most home ADSL routers combines also an internal

modem and a WiFi access point.

VD!
Ly 30 o LT L3l ADSL dunss 8yea] alins gant casall OBJJ/“ =
Wi ams aity agga

ISP (Internet Service Provider):

- ISP is a company that provides the Internet service.

é}y/é/)\///-)’//ofjé/éj/
Vﬂé@%/bl/g,}}/\(‘&//éj Lﬁ s f T

v
p——

Page 64 of 176



PALESTINE POLYTECHNIC UNIVERSITY
COMPUTER AND PROGRAMMING PRINCIPLES 2023/2024 ENG. YOUSEF A. SALAH

’o@h)\ﬂ

Network Bandwidth

- The amount of information that can be transmitted m

over a network in a given amount of time, usually FAST

Your Internet speed is

- Downstream denotes the speed of downloading Mb
data from a network. ps

- Upstream denotes the speed of sending data to

other devices on a network.

expressed in bits per second (bps).

- For the ADSL connections, the upstream is usually 1/8 of the downstream (why?).

—_—

We o
UP § :\/\7} e A L
‘ . RS d/o-w» @ . P
AT o :
=1 , c/l/ o JJ: -
h oo / ’ p‘”‘ /on—D/.’ ="
/s cb\wv"\wk ZJ:
Activity: C AQ\O'\ I? '\ ‘
- Which ISP you are subscribing in your home? oy — y*i_bj ‘
8 RIS
A, \ - &/\F\"-WN U‘:/(J
- What is the speed (bandwidth) of this subscription? Hua! =
ool N C =
J:_d_,,...\ cmi
U\?‘ h”t p) _;«{\l

- Is it denoting the(downstream speed or the upstream speed of the connection? <\ o£
ow AW

W/ ﬁu‘w,\olf@
e Deta
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Assignment:

What is the needed time to download a file with size 1 GB, if you have an Internet
connection speed of 8 Mbps?

Discussion:

-  Why do we need a modem to connect to the Internet?

- Design a network needed to create an Internet café of 20 computers? What is the

needed hardware including computers, cables, peripherals, ....
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CHAPTER QUESTIONS:
Q1) State whether each of the following statements is TRUE or FALSE.
TRUE /
Statement
FALSE

(1] | The Internet is the largest WAN in the world.

[2] | A cable transmission speed is measured 11(5{)&/
g

3] | HTTP is an internet protocol.

[4] | In the Bus topology, if the shared line failed the whole network will fail.

[5] | 192.186.100.0 is an invalid IP address

[6] | Twisted pair cable is more expensive than fiber-optics cable.

(7] | The speed of the upstream is 8 times the speed of the downstream.

Switch is an intelligent device, since it can determine the destination of

8
5] the data packets and forward them appropriately.

Coaxial Cable is made of four pairs plastic wires twisted together to send
~—

[9]

T A R I VY AR Y

data.
[10] Modem is a device that connects two or more networks together.
(; D)
\
Vidd

Q2) What is the device used in each of the following cases:

v, o
. . . . AN
a. A device used to connect multiple devices on a wired network. ’\—\\/\b / S
\/
b. A device that enables a computer to communicate over telephone lines. Mv & C
c. A device used to connect wireless devices to a network. /53()

_
d. A device used to amplify signals on a network. (e Pt~ ke
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_ .~ CHAPTERFIVE
COMPUTER SECURITY AND PRIVACY

PREFACE:

This chapter shows an overview about computer security, risks and threats specially while
involving online activities. It covers the primary tools and countermeasures on how to protect
computing systems and ensure authorized accessed. The chapter also discusses malware
programs and cyberattack techniques. Additionally, it emphases on certain topics and issues
related to ethics, privacy and encryption.

INTENDED LEARNING OUTCOMES:
After completing this chapter students will be able to:

1) Provide introduction about computer security, attacks and crimes.

2) List several examples of unauthorized access and unauthorized use and explain several
ways to protect against them.

3) Identify the main types of malware and differentiate among these types.

4) Describe some cybercrime ways, and provide examples of online protection systems.

5) Discuss related security topics terminologies like: computer ethics, encryption, mobile

apps security and privacy.

FURTHER READING:
1) Discovering Computers ©2018: Digital Technology, Data, and Devices.

2) Computing Essentials 2017-McGraw-Hill (2017) Daniel O’Leary, Linda I. O’Leary,
Timothy J O’Leary.

3) Understanding Computers Today And Tomorrow Comprehensive, Deborah Morley,
Charles S. Parker - Cengage Learning, (2016).
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WHAT IS A COMPUTER SECURITY
- Security involves protecting individuals and

organizations from theft and danger.

- Computer security focuses on protecting

information, hardware, and software from

unauthorized use. /&Y Llea Jod oY
o S <\;’9/" bty 3yl e o lalzil
N Lloall (oo SipueIl el 35,0 -

o galoalls 85¢a 1y o laghall Sisils ut Jai 6T SisnaeSll il Jasti
. 5;// 4 Tl it alanioYl isaaeS ks o1 SigaeS Hlgas Glady
e’ TS e waind Losya (ob T S 23l -
- -
- Computer crime includes any illegal act mvolvmg a computer or a computer network. oty
/A L.\.:.Q.A uj l.c LM| ) ug.l.l-uull -
_ @rcnme is an Internet-based crime. ‘\/) o .

i ; % Do it St gl byl
Y v /\BW\}//”/W ;\i/\ ol 51 isaeSIl allas Sl

g Z8 Hackers and Crackers-are technically skilléd persons who try to get unauthorlzed access

within a computer system or a network \ 5y N /’5
f)’ < </))
—{'\/

L PO

72«

- Certain computer attacks exploit the Vulnerablhtles and weaknesses of a computer system
~—— > -—’\/Q
y

to harm it, or perform illegal actions like: > ;
t’ o Dlstrlbutlng malicious programs. f)

Tj o Stealing data and 1dent1ty theft.

- o Internet scams. J \;, /\/,/
\-’\./

o Cyberbullymg and blackmailing. N
Sy o Llnglls e all Bl Eygenlal] longll dny it -
J1 o Sabotage a eomputer system. . J) sl alks
/ Jio isils e Jlacls alidll 7 clgs a0

469 0 Lgll Tyaug S Lilull 38y,
) / 0 ciyu¥ e JLiaYl llee.

0 s SIY 1 31531y yaill
f 0 sismaSll allas i ,a5
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/&?_7 t s
MALWARES ~ o

- Malware is a program that has malicious intent.

COMPUTER AND PROGRAMMING PRINCIPLES

- When a malware executes, it will damage or disrupt a computer system, or will ste/al -

private 1nformat10n.(/\,)ﬂ{ .

?ﬂ\lif/r',z\;\ . o)

- Some symptoms of malware infection:
o Your computer is slowing
down. .
A
o Annoying ads are displayed.
o System Crashes. %x‘vl}ﬁ/

o Pop-up messages,&é{ ,

A
o Internet traffic increases. g:(

S v o Lack of storage space. 2 R RN
% Ad Llsi o3 gl o 8,00 gal
4 ﬁ’} o Your browser homepage changed. allsiy el Bales €l o Lad goliys Ak e -
o Unusual messages show unexpectedly. B 28 g cdllaay o7 JignaSI
dold sleslas
5Ll ol lly Lol (2 hel G, -
Activity: 0 Lol cls oAl yigunaSIl 5lea

Had your system ever infected by a malware? What symptoms appeared to your system? — -===
0 dac)ll clle¥l (a5 5e At

0 allail) Jlaas,

0 dsill Jilu,ll.

0 ¥l wle Lol Epa 3aly,
0 ooyl daloe 4.

- The most common types of malware are: N *
0 el o ladl griimiall ol dndeall Hus o

o Viruses. ce s e s s . -
AT O &isie yt JSi Gule e Jilu, Hels.
o Worms. Faall Sliaayll
o Trojan horses. (ot legads
oL yadl |
o Spyware. Sleagdll o
Ol b
o Ransomware. Balgyb Tan] L
0 Ludll ol
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W\

|’ ())’,l_ (94 ;\V .
Viruses f/wf)/\’ P}'\@ <
7y

- A virus is a malware program that attaches and replicates itself to other programs or files.

- Computer viruses are often emb;%%l;d into program or data files (such as software, games,
videos, music files and documents).

- When a virus runs, it harms your system, causes damage, affects performance, or even
monitors your activities. R

- Most viruses comes through an infected removable storage medium, or via an email

attachment or a webpage link clicked by the user.

R

R .3
e Antivirus Softwaxe: .~ ! \3 / \Dj/f .5 / )”>

- A software that detects and removes viruses.
- The antivirus software should be updated continuously to be notified by latest viruses in
the world, so that it can discover virus threats when get into your computer.

- Most common antivirus programs are: Kaspersky, Avast, McAfee, .. AV AV &‘%

/
Jéfi’-/\( /“ (j\gp m)/
) ?),‘,r' g f/ % =
SV Y
. /;'Wy/

Activi
1vi 9 ? w .
What 0%; Antivirus software are common? Are they free software? Sl C—al-u-‘ o 8yl Lugyadll -

ulALA 3| Gcl‘).u Liudl dl_q‘)l_; ‘;\9_94

Lol s Soleug ydl) B35S maliyy Ly LSS (o A

IS & Ly il 4a8lSe aliys daaad ca - SisaaaSI o lg b (5S35 Lo QL -

- - . . 3 - “ C:L]L\.}.”ng @lﬂ'&ﬁh@sm
Basasll Sliagynill Sl elodle] ol Haions SRS
Sy ndll lagags SLEKT (e Sy (oo calladl gl lileg guaadll alalis
s palall il Slen o] Lelsis i Y

oot Lo il Al gal s gl - e G gl Jpdos e -

- wle 5 fnd cons celallasy
Kaspersky. Avast. McAfee ia gl el oYl

celiba i Bl

[N ERINE TN ERERREC
s S
e 8 Cugdadin by 5T 3d5
- 5 1
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e
w9 U
Trojan Horses |

W %4
- Do you know the Story of Troy? y

- Troejan horse is a malicious prggram that hides

within or looks like a legitimate program. Unlike

a virus or worm, a Trojan hors§ does not replicate

itself to other computers or devices.

- Many recent Trojans trick the user by inviting !
—

him to a normal ongoing activities (such as the

Windows Update service or a warning from a =
security program or buying a useless program).

- A Trojan horse uses Social Engineering to trick the user.

/ ',& -\
NV Ny
Al vy ?7
e What is Social Engineering? ng ‘ V

- Social Engineering is a psychological action
Y-
used by a hacker to deceive the user by offering

: AT St .
him an appealing service to get private

information, or to catch his acceptance to run a

malware program. ' ‘
. . ) 49D LE o7
- Social Engineering uses emotional aspects to
let a user reveals his private information like usernames, passwords, credit cardbnumbelrs,
V3 Q- R . N .
Z st Jae o dicLlaia¥ | Luaigl] @i Saas @anzwxiauhml
R ~ - . . . . ‘L:“; " ;I . 5
Daoall AT REAT ¢ 1aad YLl Lasiiuny w&:s;;f:r@x s s 51 JA s
mgeandl ole Jgeanll Llia dosa o ;I . ;I—u;ﬂeuhaal w-\aiilflwxs
s aep ey e (AT B g | 3uaaSI) 8 yga] (o] deuds
Juil dgad ole aaill gi ,olaslall : S A IR el
e ot e g Gsed A e aadiall Eanl duadl Balgyk dian e wuaall -

Activity:
WhatEﬂﬁ@@ﬁﬁ?gﬁ@g}é&é%@%ﬂﬁﬂj through the Internet?  Jis) 8 il | Loaladl dazi¥ | (I o
Jio Lalall Gloslas e aiSIL aniiowall ¢ Lol S A
lilay aliTy ool Lol pasatoat ] slass] Bl e mali <L 5T Lol el
) Lyl el g1 Gelday) Ll Salgsk plas pusiey -

Jl_ocg\H» uwie SOC|'°-\I\ (i/:)a ks YCPIiCa{'c )\-—f?l%
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Ransomware jisuoS Glea oIl Jsastl a0l dosinll 8 Lall malull e & 55 oo

Ransomware

}V,';j system until a sum of money is paid. el LT allss oo Llaall lua
/Np@f' ) LJA.IQ.\”&‘{?_\.‘_’&”J‘)I\}A%S\.AA:\
/ oo 38l Glaadl jlan aghs cacls8ll (e degana (ode 2L -
gt JS
D) Byaleally (23,591 59 3,1
o] Tonmall 1 oy g « 5| 4Sa (Y
Alaall Sl e yspell 4yl Em
WHAT IS A FIREWALL ol 51 8T allss e 8ybe Lloadl las (ysSs a3 -
- A firewall is a network security system, it =1
protects network resources from intrusions. ' - . w1
- Based on a set of rules, a firewall checks all ' \\ =
incoming (from the Internet) and outgoing (to the ~ '™te™et Fiewa" i =
Internet) traffic, and allows only authorized I;:o_r:'ne or
traffic to pass through the firewall. zz:,ﬁis )
- A firewall may be hardware system or software. 7 {l)"’ Zi/J ¢

JU oy e @ds aly gl allail
Ransomware is a type of malicious software designed to block access to a computer

B %
s

: C/ el o — s
SECURITY COUNTERMEASURES / g s =

- ) ‘ . .
Countermeasures are preventive procedures and fwarene%s tips that guide the user to be
protected and safe against a danger or a threat. _
I

Main security countermeasures are:

= Secure your computer: update your operating system and use up-to-date security

—_—~—

a\r/ c—software (antivirus, antispyware, firewall, etc.).
Y4

.

o
s

= Be suspicious of unsolicited email attachments.
= Scan removable media for malware before using it.

. Ba@ your data regularly.

e

= Use strong passwords, change them regularly, and never give it to others.
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= Download files from trusted websites or mobile stores.

= Verify sources before sharing sensitive information—never respond to e-mail or phone
requests for sensitive information.

* Avoid putting too many personal details on your web site or a social media site.

= Avoid using location-based services that share your location information with
strangers.

= When using a public computer, make sure to delete any personal data or settings before

leaving a computer.
LSy Lgoladiinnl TS LY e bl Sloglalls Lunguaddl b
PRIVACY PRSI
- Privacy is related to what information about individuals is available, how it is used, and .o daculss
Laawsli o Leuidy o8 lSually sLaY 3a ) Slaslal] Longuns s -

Lgie laslall iy aluiionls gan
- Informatlon privacy refers to the right of individuals and companies to deny or festrict

by whom.

the collection, use, and dissemination of information about them. o J’:{ 515 ey
[ -7 7 / . Mad.ie/ Jebel+
ApP
A ‘e cekr 2 C //

3 MOBILE APPS SECURITY AND PRIVACY oo~ —
- The widespread use of mobile devices WNaISAPP WOrKs and shares information with
( the other Facebook Companies to receive
. \]\ ‘apps” raises some serious security and services like infrastructure, technology, and
, systems that help us provide and improve
prlvacy concerns. WhatsApp and to keep WhatsApp and the
- Some Mobile apps may collect data about ' O]

) . . . )
their users with or without their consent’.;:;‘i
Jgead) giled] olas,
X . N ocats /7] Ugoaadl 832 Blasll aculgllalans g
about your contact list, otos, location, & £ e
y p [ 33l A olelad ] Gan, " lall

- “apps” if given permission, can collect data

etc.. LS o
SO S o

- It’s important to take into account the

permission every app aMe installation. Ll &;myuﬁéldisﬁﬁo
ighly « sealls el L ladl JLad¥ | Slga T3l Joa
al

SlieY ! o8 GG o agdl e -

ool 1 b S ey ] 039
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Activity:
How mobile apps may violate user privacy?

oY

How social media affects privacy?

- Social media sites like Facebook, Twitter (now called X), and
Instagram, know about you more than you can imagine.
- It knows where you live, whom are your friends, when you plan

your next trip, what you like and not like, what you have bought, |

V =
kel @ Q\

> v
-af _ \le\p‘

and much much more!

- You are giving away all these information about yourself for

free.
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Be care about what you provide on the

Internet.

You are liable about the content you put

Part of Facebook Privacy Statement

Networks and connections. We collect information about the
people, Pages, accounts, hashtags and groups you are connected
to and how you interact with them across our Products, such as
people you communicate with the most or groups you are part of.
We also collect contact information if you choose to upload, sync
or import it from a device (such as an address book or call log or
SMS log history), which we use for things like helping you and
others find people you may know and for the other purposes

listed below.

Your usage. We collect information about how you use our
Products, such as the types of content you view or engage with;
the features you use; the actions you take; the people or accounts
you interact with; and the time, frequency and duration of your
activities. For example, we log when you're using and have last
used our Products, and what posts, videos and other content you
view on our Products. We also collect information about how you
use features like our camera.

;/ ﬁ-/ —./j =
y 2 A 1

\
Wi

@\
t

~ while you are online, and you may be

' consequently prosecutedf\b ) 3

: A=)
2

&

\ B

t\

>
!. o!

-

2

¥ 4
\

-

-

Even if you used an anonymous way of hiding yourself, then you for sure are religiously

questionable.
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BUT GO GLE

KNOW ABOUT YOU
®? 0 D 9O

CHROME YOUTUBE MAPS HANGOUTS
Browser History Video Watched Location Visited Contact
Website Visited & Uploaded Place Searched Conversations

L G ™M

PHOTOS CALENDAR SEARCH GMAIL
People and Upcoming Plans Queries Contact,
Places Tagged & Appointments Searched Email Sent
SHOPPING ADS DRIVE NEWS .
Product Searched, Ads Clicked, Files News Sites / N
Clicked on Topic Interested in Uploaded Viewed y 3‘9 . j/ ({Q\,ﬂ
// » i ‘
. : : -\ '
Cookies and Privacy:

Y Cookies

r

<

- Cookies are small data files that are saved on your |[ERIEE R R R T e E e

- - L. experience. Find out more on how we use cookies and
hard disk jrom gebsne‘gyou have visited.

Cookies allow these websites to remember you

when you visit them next time.

Based on your browser’s settings, these cookies can be accepted or blocked.

S

O‘y Byl ole Lehrda o B yuis oliky olils oo LLSYI i yas olils

£ Lok el o3l Qlsll ye leall Gl

/ K \ - SEL aslohl sigl LW Cayyas o lile e -
7

Aoslall 5L o8 any3s Lonie
SLaylaa gf sda Ll Y cas el clile J g8 oS el oAl raaill olalae ] gle 2Ly Page 78 of 176
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For example, they do not ask you for your “username and abeadilly JJJ;AI

“password” if you check the box “keep me logged 1n@kpreV10usly i Al s LJGM“ s

Cookies are useful, but sometimes they are dangerous. Lo s,i g o hulS g s my ot ad 13) JUL Jarew ole -

cBldle] (sia T nlaslSl Jsa obdle] (s 5i (AT Cull @8lsa T s 5535 Lasic
Some websites use cookies to track users browsm 1story,
QST 1ia e e oS il LualI 5k i e olble) walis Cige
ysﬁ' Save password?

behavior and preferences.

Username [T T

Tracking cookies can be used to display web page ads based on

your browsing activities.

For example if you visited a website that sells Cameras, next time,
when you visit Facebook or other websites you will see ads about Cameras, or even your

will see ads about the same Camera model you were looking for on that site.

o
P’
Data over the Internet, is by 7 oy / Public key exchange "

default, sent as unencrypted/“_/

(? @R _plaintext (human readable). Hello! y6uws! Hello!

/

Activity: .

DECRYPT
o

representation of information so that it cannot be understood by unauthorized users.

Encryption is the process of

altering the original

For example, users may specify that an email application encrypt a message before AC\V

sending it securely. A T’JI Lnnd

F
?
U

How “https” protocol differs from “http” protocol? /,)9

9/
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COMPUTER ETHICP -

Computer ethics are guidelines for the
morally acceptable use of computers
in our society.

Common computer ethics involved in:

V)’;i \o/Intellectual Property rights.

’

/é\;]

/\V 74 Code of conduct. consideration and respect for fellow humans.
/7 o Green Computing.\ j
o/ \ﬂ\ ) ,

o Internet and Information

Privacy.

o Plagiarism.

2023/2024 ENG. YOUSEF A. SALAH

Sample IT Code of Conduct

1. Technology may not be used to harm other people. ,j - /
2. Employees may not meddle in others' files. ﬂ
3. Employees may use technology only for purposes in which they have been authorized.
4, Technology may not be used to steal.
5. Technology may not be used to bear false witness.
6. Employees may not copy or use software illegally.
7. Employees may not use others’ technology resources without authorization.
8. Employees may not use others” intellectual property as their own.
9. Employees shall consider the social impact of programs and systems they design.
10. Employees always should use technology in a way that demonstrates

i3

N
3\’”‘9// );9///3,9 D?J%ﬂlcsdulwﬁfamluuhl

7 Discussion:

)4\934&5.” é)ﬁ-}y LjA)LA| JJ..\A.U eldam.u'ﬂl

How do companies like Google and Facebook make money? o 5l WY Galad) LA -

oy AdS

0 & <l AU 38

;\S‘/;/“y' OQL@JAI?C_\S)B?

How a firewall protects my computer against intruders? ? 0 ool sclsi.
- 0 elyaall Lougall,

JIy

What is CAPTCHA, and what is supposed to

achieve? ) 5 )
/. 2 N\
‘ 7>\
/"
\l\‘,J"'

Please check the box below to proceed.

™

reCAPTCHA

Privacy - Terms

I'm not a robot
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CHAPTER QUESTIONS:
Q1) State whether each of the following statements is TRUE or FALSE.

TRUE /
Statement
FALSE
It is safe to check the box “keep me logged in” when using a public ?

[1]

computer to check your email.

It is impossible to prevent websites from storing cookies on your

2] computer. %F)/ {

A Ransomware is a malware program that secretly records and reports an

AN

[3]

individual’s activities on the Internet.

[4] | It is a good practice to change your password frequently.

[5] | A cookie is a small text ﬁl(ithat a client stores on a web server.
Al Se  2oder b AN~ o

T
§
A computer virus can only be transferred to anotffet computer via a storage
(6] ¢ T
medium.
/
\

Encryption guarantees altering the shape of information when sent over
[71] the network.

oS-
wre b eVt s cliedk

(/G,/
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NUMBERING SYSTEMS
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Eng. Yousef Salah

This material developed under the objectives of FESTEM project funded by the EU.
https://festem.ps/
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of the European Union ESTEM
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CHAPTER SIX
NUMBERING SYSTEMS

INTRODUCTION

e A number is a value used to represent a quantity that describes a measure or a count.

e A number is expressed as a set of digits and symbols combined together to form a

value. ,7\/\,// 7 }}/

NUMERAL SYSTEM (OR NUMBERING SYSTEM)
e Numeral system is the writing method for expressing numbers.

e [t is a mathematical notation for representing numbers of a given set, using digits or
other symbols in a consistent manner.
e Each numeral system has a Base (or Radix), which indicates the number of unique
numerical digits (or symbols) used to represent numbers.
ol it (Gl 51) Bae 8 (oo (ool allas JS (g 5iny 2
(»—9“3') Ladyll als¥) By ,dll suoliall sae /{/OQ
IR IR EIECIRY

e Examples of numeral systems:

1- Decimal (Base-10)

2- Binary (Base-2) @/ 2 Y,5, 6, 7,94 {)/b’q)a
\/2 3- Octal (Base-8) Decw \\___/_/——’———J
4
- 5 4- Hexadecimal (Base-16) J;—/")( G\ 4”‘5//[/ S =y

f?// \3(.9/,} y/,q j.ﬂ)ri )I’/’y/f

THE DECIMAL SYSTEM

e [t is the standard way of representing numbers for humans.
e [t is a Base-10 system (Radix = 10) which uses ten digits to form a number: {0, 1, 2,
3,4,5,6,7,8,9}
e [t uses positional notation, where each digit has a position and a weight.
o\

M}L JU//J| //())/ @\\m\/‘ﬁ C'é/ | \\O\J\z
L
it /(‘1/ \j

, 72 o v—'
J A
} o* J‘}/ 7/)}} (// v Page 83 of 176
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e A number d, d, »..d, has the digits from position zero (do) to position n-1 (d..1),

where n is the number of digits in this number.

5]

'\\99 \° /N gow’
/9' N 7~ 4y
R VA
number £ 07

- b dd:dlochd
§1?%§1%0 ) b 8192510

Y
; \

e In general, if b is the base, a number in the numeral system of base b can be expressed
in the form:

» Example:
digits

N - el /2 /{:Z}(\\r _
%Y‘LA/"Q dn—l*bn_l + dn—z*bn_z + ...+ d1*b1 + d()*bo
G 8N fer g = 2 2,

n-l
e For example: bk _z-v ~ 2 &Xbr\
70310= 75107 +0x10' +3x10° ) T .
8192519 = 8x10* + 1x10° + 9x10% + 210! + 5x10° {

e The location of the digit within the number determin:es the weight bk. l/ L l J
4 7 ‘/ 1 e

For example, the number 27639, (b=10)

| © lo v 1o Lo
< »a \QK
~o ; gt £
most signfﬁcant dig(l{j rl ()S'Jj\’&/‘(}‘ least significant digit welfgh
— , _ » ‘, - g ]
C))“.r”m?g NI NN wr b (L y—N 1% &
Digit | 2 7 6 3 9
- . , ‘I
, A_‘gmon 4 3 2 1 0 oad,&// L
54 . 4 3 2 1 0 ;-
N Weight | 10 10° | 10> | 10" | 10 _5 S
~ 10,000 | 1,000 | 100 | 10 1 - - _
2x10% | 7x10° | 6x10% | 3x10" | 9x10° r)/’
w9 20,0004-7,000 & 600 L 30 & 9
Total =27639

N P0G
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e [tis a Base-2 system (Radix = 2) which uses two digits to form a number: {0, 1}

e For example, 10110101 is a binary number with b = 2.

e The number 1101, is equivalent to:

123 + 1x22 + 0x2! + 1><2°
"X’ c

D\—.—D‘ﬂan

from Binary Digit).

e The rightmost digit in a binary number is called the /east

significant bit (LSB).

e The leftmost digit in a binary number is called the most

' signiﬁcant bit (MSB). C\/”',Q) i

J] .

’
w

T

\Z High-orderend 0 1 0

Most
significant
bit

Activity: Describe how to count in Binary.

Qlaa-J L(‘ < M __(_\.él
e FEach d1g1t in a binary number is called “bir” (derived

/\

\

Why Binary?

The
computer are made up of
billions of transistors. A

circuits 1in a

transistor is a tiny switch
that is activated by the
electronic  signals it
receives. The digits 1 and
0 used in binary reflect
the ON and OFF states of
a transistor.

P

1 1 0 1 O

I
Leags’ ) T e
significant

Low-order end

o O

- bit o |

) o L

(O . 0«{ o $
A A =T 2 Y

- vsS

o 6

| oo o T
\Ql s ¢
1\ 0 v A
_ -’ 1>
12

e -0

lUJO |Z
] Od\ e —o ’L]
\ 0]—0 ]
Vo 'Y -
o W\ /6
W\ =7 \en
70

"ol 2|
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CZ(zja__llerud,r(iJ, r o -7 ;mz(,
THE OCTAL SYSTEM B EARAY -
o [tisa Base-8 system (Radix = 8) which uses eight digits to form a number: {0, 1, 2, 3,
4 5 6 7} /O’\— §|?< \“ln‘/LL f_.l\./‘, AL :w cCte. |
’ /U’- WD o L
e For example, 63425 is an octal number with b = 8. n <4

o, 1.7 25468 is equivalent to: 2x8° + 5x8 + 4x8' + 6x8°

.,'C/"

71 §F e The number that immediately predecé/ ssor to 170g 1is: f é;l"
* The number that immediately successor to 5075 is: h o
404

Activity: Describe how to count in Octal. 57> N

[é?‘ Eh 27 o
[ 42 7 {° 7
i 3 3

Lo 12 %5

5'0;}- 6o (4 6
- p!

.

512 | 1y

\

! 36 \

7 3 2
T3 \

- | ¢

( (/'o \b’

DRERNC AT S SE Y) (s

& b1 | &

nk@a:\(uo i | T

c - L/] 20

9% !

N 172

73

24

2S

2 C

73
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e 7
/';// ) K ) /\ ( AQ-M;L_J
THE HEXADECIMAL SYSTEM

e [t is a Base-16 system (Radix = 16) which uses sixteen digits and symbols to form a

number: {0, 1,2,3,4,5,6,7,8,9,A,B,C,D, E, F}, where A=10, B=11, C=12, D=13,

E:14’ F:15 [3\ S‘/’\'X, bW f( 7 X‘I‘/C } - (", G /‘A‘OE‘C:’/"“J
e For example, A62C56 is a hexadecimal number with b = 16.

e The number 7B2E ¢ is equivalent to: 7x16° + 11x16% +2x16' + 14x16°
e The number that immediately predecessor to 29D0;s 1is: 2 C] C F

g
e The number that immediately successor to ASF ¢ is: A Lo l
2 )€ -
Activity: Describe how to count in Hexadecimal. v ~ 20 9
a2 q7 yF 2 A
29 Cx s ; - 3
AO ° 27 C
J ‘ S 0
CIU < q A f
¢ Ad ‘ 2fF o
ADT "L Fe AA ag |
‘ : 24 2
[\ 60 |00 At 3A <9

Ko
NUMERAL SYSTEM CONVERSIONS ,,J = } /’Jtr‘u

o We’ll study how to convert from every numeral system to every other numeral system.

35

e So we’ll study 12 conversions:
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FROM DECIMAL TO BINARY . — ;J‘ L bove o 4

Last remainder is the MSB (most-significant bit). \3'6 s
Example: N
- 2, 2125 - :
1250 o 62 1 o \1LS
231 ©
2 15 1 62
2| 7 1
105? 2|3 1 3|
Wain SEn [5
o 1
2
oy P
to —> d it
= ’NZ*L 125,, = 1111101, 3
3 b
‘/. Z ~ Y \ [
e Exetcises: W(é.\/\)Z é,\ﬂ/\ D

Yl
0 lo%

) o 52

Hlb
2b¢
|2
b5
12
\ b

4
u
-
C

Vi

2023/2024

ENG. YOUSEF A. SALAH

Y @a‘/ v-\mrj

Continuously divide the decimal number by two while keeping track of the remainders,

until reaching the result ZERO.

First remainder is the LSB (least-significant bit).

L )

What is the binary equivalent value of the following decimal numbers?

1- 3510
2- 1564

oo \\

3- 421510 2 \ pooou \Wol\]

2 ot
[55¢

52b

1.6¢
17
LS
21
I b
g

J
1
1

(&)

100000111 01;7111 L

1 \0‘52

S

14

34
1 9

EdS
34

672 I

3\ o

>3 (

4 l

2 I

/ |

9] |
35| 19 |
17 ||
g |4|Y
yl2l”®
2 1P
)Ol
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FROM DECIMAL TO OCTAL
- Continuously divide the decimal number by eight while keeping track of the

remainders, until reaching the result ZERO.
- First remainder is the LSD (least-significant digit). by A—‘ (ﬂ/w ‘SL)\
! *
/Al

- Last remainder is the MSD (most-significant digit). _ 3 l ps < /
B e P
(o)1 5

e Example: ’
1234, = 24 8| 1234
2 VG Y st 1239 | 154 2
= 819 2 lsy | 19|
N g S S
% . 0 2 la | 2 |3
€5 el 2 | o |z
2= e 1234,, = 2322,
e Exercises: 3‘;
What is the octal €quivalent value of the following decimal numbers?
7
1- 8510 \"Z,g L‘O (ZZ’Z é
2- 214y % (?2 {))
3- 29800 gruu 5644
qg\; —s 7’“7@
[2
209 | 26 | b
o 3
26 |3 |2 n.4g>| =7
7 © B 232 | 46 | ¥
16 717
s
L b 5 ”
2N zw
\ b
54
“w ¢
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FROM DECIMAL TO HEXADECIMAL
- Continuously divide the decimal number by sixteen while keeping track of the

remainders, until reaching the result ZERO. (Remember: A=10, B=11, C=12, D=13,

E=14, F=15).

- First remainder is the LSD (least-significant digit). 93 \6 & CKM
] : : i .. L
Last remainder 1s the MSD (most-significant digit). \ o 'S ) v{/_/p) go

k\,> PR g \/ ) CS‘/ 2
o Example:

1234,, = 21, 16 | 1234 L AC T A / o )
oo ¥+ 16 |77 o &1 A2, Bl Jol

16 | 4
1S et o 4
T | VY| 32 165 22
Al 272 \ U 64
L
(- M| o (Y 1234,, = 4D2,, 2
J Exerci-)s/es: u Dz)
What is the hexadecimal equivalent value of the followmg decimal numbers?
- 455 v ¥
- 10
2 214y D 1LYy YS>
33509, D7 12
N
| 265
woes| 8| 3 20 |
291 1 |12 ¢
N WY g
\ Leve ) | 6
P
|
U, gg,g - qu( {%d)(éy.d:"éa'::ﬁ)
> X

\,.‘l\

-
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4 |FROM BINARY TO DECIMAT
= 31333 Shuall o guloll Tas - . gudge 4l a8l o4 a3, S

- Each digit in a number has a position. o] S o Jagall =y leaall o] raadl a1 ey
. ) ) 52 K &a K ul ol (08 (G515 a8, JS sl 0 15 bl
- Positions start by zero, and incremented by 1 from right to left..,ai s o sl @i it 0 23 esse

sl
- To convert from binary to decimal: N
o Multiply each binary digit by #we to the power k, where k is the position of the
digit.
o The final decimal value is the sum of the resulted multiplications.
—- 5 w3 7 [ o K
e Example:
101011, => 1 x 20 = 1 \ 0 0 \ (
1 x 2t = 2 o . 3 ,
2 1 -
0 x 2 0 I’Z‘; AT I A R
1 x 23 8 + x x ~
0 x 24 0
1 2° = 32
431, -
2B VIR
e Exercises:
What is the decimal equivalent value of the following binary numbers?
2 \ °
- 110110017 () - ewrcowe#? 2 s ¥ T2 Lok
- 2 “ 2 { o |
/2 101001, ‘3‘2:}* («261- owl e %2 x |* |1 o | o
3- 10101100, - 217,
SV 1 2 [
3 P € 5 4 7 2 1 o ¢ Q) k
) o) o © !
\ o Lo 1 5 O
2 g { )
x x2 [ =) 2 1 A °
L"Z + r\‘?‘\’ & )IDL [#1+ 0*2*-0;(-9.-\,*2
9
2 4+ ‘ i+ ZQ

O

( 2 2 (o . u\‘ Page 91 of 176
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FROM OCTAL TO DECIMAL
- To convert from octal to decimal:

o Multiply each octal digit by eight to the power k, where k is the position of the

digit.
o The final decimal value is the sum of the resulted multiplications.
K :
e Example: Zp/v\gh_\go% g \)u;")‘: W,Q/&g’f

1244 => 4 x 8% = 4
2 x 8t = 16
7 x 82 = 448 <2 [ 0 k

4684,

1&)“/\ # é\/

. N4 z ! -
e Exercises: ﬁg Fx K *2)({4 Jx§
What is the decimal equivalent value of the following octal numbers?
1- 3427 ~yufx 16 7 4
2- 125z ¢ <
3- 712635 29363, SR 2

! / .
C I, 200, b xfr 3HT
2x8 -

0. q 362 - 2? 672 +~ ST 1285 Y8+ 2 Page 92 of 176
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| 6 |FROM HEXADECIMAL TO DECIMAL
- To convert from hexadecimal to decimal:

o Multiply each hexadecimal digit by sixteen to the power k, where k is the
position of the digit. (Remember: A=10, B=11, C=12, D=13, E=14, F=15).

o The final decimal value is the sum of the resulted multiplications.

A
e Example: g \C
Convert ABCi4 to decimal. ‘J g %
(4 ) l ‘
(G/ )y W M K-o ¥

0
ABC,, =>C x 16 = 12 x 1 = 12
1
B x 16 =11 x 16 = 176
2
A x 16 =10 x 256 = 2560
C o = (2348)
A (& ( 1> 274810
(2 ! 6 K
ARG
. z °
e Exercises: Xo;clth_)i*‘é,,—‘z"\e ;2%0&1%
What is the decimal equivalent value of the following hexadecimal numbers? > 1
1- D25Ej¢
Q
2- 1FAss © L K
_ | & #
3- C4B8Dis gp5773 D} 2 . I - I;
gale - 2rlb xSt F MBI a0
x go 1Y
gqd 52 T
- 52 &5,
2 ~ \o \ 12 \,L
2564‘ q @ c ©
w3l t \ ® K A—-S%{?
) CTIRED . sorsee P
qlb o~ Wk, PRl . \Z+‘ Y —'4/1/0?'{4 TP

gt (A w21t
BOOY - Eb 32 o (28Y L uofh . 280b0 128 - 13

6284 Page 93 of 176
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td

- Start from right to left, and split the binary number into groups of 000 0
three bits. 001 1
. _ 010 2
Add zeros to the left of the leftmost group if it has bits less than three. 011 3
Give each group the decimal equivalent digit, as the table aside 100 4
shows: 101 5
110 6
111 7
Example:
Convert 10110101115, to Octal. G
v g o -2
001 011 010 111 ¢ o 4 — 1
° | O —DO1
o | | —==
ol —s
1011010111, = 13274 o v——=> ¢
o l —> 7
Exercises:

What is the octal equivalent value of the following binary numbers?

1- 11001100 >
2 2 bliooll oo,
2-40011101, 255, o
— './{
3- 101010110111, 3 )

Lo L ud ]

L: 2 6 3
510T

Page 94 of 176
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t//) A
FROM BINARY TO HEXADECIMAL (? S Binary Decimal

- Start from right to left, and split the binary number into groups 000 0 .
5 =
of four bits. 0001 1
- Add zeros to the left of the leftmost group if it has bits less than ggi(l) i
four. 0100 4
- Give each group the decimal equivalent digit, as the table aside 0101 5
shows: 0110 6
0111 7
1000 8
1001 9
e Example: 1010 A
Convert 1010111010, to hexadecimal. 1011 B
D\@ 18;1 1010 1100 C
1101 D
> B A 1110 E
1010111010, = 2BA, 1111 o
g4z
e Exercises:
What is the hexadecimal equivalent value of the following binary numbers?
[ C C C
¢c —>¢
1- 011101100, —=> OF 5 RS
2- 1110010111, EXEIT o) =
s © o | o2
3-0}1018\10101101012 ~ é/,\@ S I R
I -~ e 0 W e o —2 MY
© | - S
5 A R 5 ° \ {g_»t
(¢ vt =T
l ¢
A
o 1 0 DA
\ o (| ’_>a
\ \ LI} ac
! oy >0
A ! ,’ o —> F
\ ) > e
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il /8 M‘QL\D/(A )
o)) [ 9 |FROM OCTAL TO BINARY Binary Decimal
L'/) - Substitute each octal digit by its three equivalent binary digits. 000 0
20
001 1
)
4 7 e Example: 010 2
Convert 7053 to binary. 011 3
- o - 100 4
101 5
110 6
1117 OO0 101 111 7
705, — 111000101, . oo >
v o\ >
S&’)&’\/ J/\./ . /L : || ? :?v;
' e 0 —o>H
[ o | ==
' 1 o ~~C
[ 1 ,9?
e Exercises:
What is the binary equivalent value of the following octal numbers?
1- 26435 O‘/ 2 é Y 2
2- 570s |
3- 34164 0) 0 o oo ©
< | »9 &
LoV <
\logo>
&\’\/ ,\/5\: OJ(U @ g 1o > lo) ! \1)

<
I L7410
7 o) 1 ooo 101111000

2
0 2%\5 ‘__? Ol\,uouol”lﬂ

LYy 11100001110
ol ¢« / ! \o
{00
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FROM HEXADECIMAL TO BINARY . :
- Substitute each hexadecimal digit by its four equivalent binary BULUYRCelna

.. 0000 0
digits. 0001 )
0010 2
o Example: 0011 3
Convert 10AF 6 to binary. 0100 4
1 o N - 0101 5
0110 6
0111 7
0001 0000 1010 1111 by
oS — 1001 9
e 10AF,, = 1000010101111, 1010 A
1011 B
1100 C
1101 D
1110 E
e Exercises: 1111 F
What is the binary equivalent value of the following hexadecimal numbers?
1- B68E ¢
2- 12046 ecolvoloeoee 100100000
3- 3D5C96
. e o 0> & 3 0 35 < 1
‘; 6 o |51 |
[ 1 “
o o PO 0ol ife) (ol Il 00 L oo ome
0 ( o O ——>"A
° ( o | =< ° 1]
°a ‘l ) v @ L€ E —> yol) el o lev™ Tile
=3 \o
L6 . bt S/ [V W 1011011010001110
| ¢ o |—=¢ R P
[ ’ I 6 =~ |6 otta
el —e
‘ [ ¢ o —>C
1 ;, o | 20D
| ( [ ¢ —2C
. U —=c
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Jes

>

]
5,Q/ |, o Octal > Binary - Hexadecimal

P

/

Q

o Octal 2 Decimal = Hexadecimal

. \
. ok~
U}/'ﬁ/c)l,\'/ 56"‘4/ r (‘% 1 6

e Exercises:

What is the hexadecimal equivalent value of the following octal numbers?
1- 2057

2- 7124 q

3- 35674 2 S L T
o Y )
0\ (ol tio N [o0

o 0 [?

0 |\ l,L

G

po

s 0

o | S

| o b

| ( 2

0 o ¢

) |

ENG. YOUSEF A. SALAH

e Example: ( 0 2 %
Convert 10765 to hexadecimal. N L £x

\ nho

1 O 7 & \00, 590 4\)\
2 2 e ¢
_ 001 ©oO 110 110 M
2 3 E
1076, — 23E;¢
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FROM HEXADECIMAL TO OCTAL
- Use either binary or decimal as an intermediary numeral system:

o Hexadecimal = Binary = Octal
o Hexadecimal = Decimal = Octal g ;- ? C

LT (R el

e Example:
Convert SF9C4 to octal.

5 E o C
O1L0O1L 11 1|1 1 O01L 11100
— | - —~— |
5 7 'S) 3 a4

e Exercises:

What is the octal equivalent value of the following hexadecimal numbers?

1- B68E1s 133216
2- 12046 U
3- 3D5C9;6
v ~J
oo U
|(0° ‘.OU\
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BINARY ADDITION (6\ U

e One of the basic (primitive) arithmetic operations the computer can perform is

addition.
e Adding two binary numbers is applied by adding their corresponding bits as follows:

0 0 1 1t
0+ 1 + 0+
C}—él ({\)
0 1 1 o = 10 (withcarry)
v \ L‘CVJ\ \oﬂ‘ﬂ
= ol
\ )
o Examples: Perform the following arithmetic operations: 12 (]
1001, + 1101, ! 1001 «—9 ST \J S
1101 + «— 13 + D) °
u 0
10110 «— 22 2 1l 2 !
T ( oo
v |
10111, + 010111 23
100101, 100101 + 37 +
111100 60 6
I * |36
0 3oLb
. o | : ?:;
:up‘:zu
L .
——
b0 321
2 o *
| S < |/
F 3|
\.4’ —
10| P €
Ve |1 6s NI oo Page 100 of 176
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e Exercises:

Perform the following arithmetic operation:

1- 10001, + 101010, = (
oV 20
2- 45+ 101010, =( \alo U] )

L "3-6310+2710

\4§*~

( )2

Wl

\—/

Bt

cSLE QT
k{z
2|
)a

9
2

.0
Activity: Using Windo

2023/2024

)2

5|2
& /!
I |s
5
L (
\ o

-
|2 Calculator =1L =

View Edit Help

[ o [ Jleedl™

ENG. YOUSEF A. SALAH

Us, (
2| I
: | o 10 1Y
(°
//
5| e |
I ) o | 0 | J

L T

( 0
)
ws® Calculator for Binary Addition.

VD Calculator == I r Calculator o=

View) Edit Help et St

| Standard Alt+1 0}
Scientific Alt+2
Programmer Alt+3 000 beve coco ceoe  cece  0ooo  cooe  6o0d
Statistics Alt+4 || | 9900 ©oce ©ooe 6oce ed0e @000 @000 606D
o ot || o ([ ] o (v om [ [
Digit grouping : :z: ‘TH ) ‘ B ‘:‘ ‘iHL’ = v

@ Basic Ctrl+F4 || | @Bin ‘ROLHROR‘ cll71l 81|l 9 ‘;’ %
Unit conversion Ctrl+U Il [ @ qword ‘o, HX°" DIl4|l5!l6 ‘ % ’ vx ||
Date calculation Ctrl+E ) Dword e ‘
Worksheets (;)Word ‘LSh HRSh‘ E ‘L‘ 2 3 ‘ B ’ = [ [¥

[—— | | Obye ‘ﬂ”ﬂ‘ F 0 \ : ‘*’ <
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' _ r -
‘\<>’J\ \/-’;g- zgd\J\OuQsé_/-J\L)/J.c
HOW MANY DISTINCT CASES CAN BE FORMED FROM 1 BITS?
WHAT IS PAE MAXIMUM VALUE CAN BE FORMED FROM 1 BITS?

p-)p}( "\zr’/d—@ls—‘?

y {

o (INIA)

Number of bits Cases How many cases? Maximum value
0 2 = (2hH 1 =2'-1)

1 1

00 4= (2% 3 =(2%-1)
01 \\\\)L/

2 10
11

000 8 = (2% 7=02-1)
001
010
3 011
100
101
110
111

0000 16 = (2% 15 =(24-1)
4 0001

1111
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CHAPTER SEVEN
PROBLEM SOLVING TECHNIQUES

PREFACE:

This chapter begins with a short introduction about programming languages. It presents the
classification of languages by generations, and points out the nature of each category. This
is followed by the software development life cycle while giving thorough description about
each phase in the software creation process. The chapter also teaches students how to think
algorithmically and solve problems efficiently. Next, several computational problems are
solved based on the appropriate control structures and logic needed to achieve the solution.

INTENDED LEARNING OUTCOMES:
After completing this chapter students will be able to:

1) Identify the classifications of programming languages.

2) Discuss programming language translators.

3) Recognize the main phases of the software development life cycle.

4) Explain what a computer algorithm is, and how it can be represented.

5) Describe program logic and control structures used to formalize the solution of

computational problems.

FURTHER READING:
1) Computer Science An Overview, 13" Eition, J Glenn Brookshear; Dennis Brylow,

Pearson, @2019.

2) Introduction to the Design and Analysis of Algorithms, Levitin, A. V., 2nd ed. Boston,
Addison-Wesley, 2007.

3) Computer Algorithms: Introduction to Design and Analysis, Baase S., 3™ ed. Boston,

Addison-Wesley, 2000.
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INTRODUCTION \r)ﬁ
- Computer hardware is nothing without being instructed to do tasks. 5 (f

- Therefore, our goal is to give commands to the computer in order to perform specific tasks

in certain order. PRV Ve PN DR L,

- Computer Program: a list of instructions (i.e. commands) that directs the computer to

)/u
perform a specific task. These instrictions are written in a special language called

rogramming language.
pros & HnsHas Y AT oy SIS ¥
- Programmer (or developer): a person who writes and modifies computer programs.
0 e
- Programming Language: set of words, abbreviations, and symbols used to create

computer programs.
7 s
- Any programming language has a grammar (set of rules) that govecms writing valid

statements in this language. /) ; - v/ (‘J/

O These rules are also called the Syntax of the language. ’p&
. \
~ PN 14
D\J}l’) WP 0\)” ‘ g “}{R
TYPES OF PROGRAMMING LANGUAGES
- The language of a computer is called the machine language%re the commands are

e

represented as sequences (i.e. szttems) of ZEROs and ONE:s called bits.
Example of a machine code: 1011010000000101 £ M / d\)/ /u

//.j zf
%\No/()’(/ [EN , ynP L (k_/)/u\rp N U//aw)('q/

- However, not all machines (i.e. computers) have a global machine language.

217

3V Each computer’s designer chooses his own set of blnary codes to perform the basic
c\/\

g2 operations required from the computer, / E,r,'&/‘/\/ A Ly "}} L= p\{/ J/

e

oM For example, IBM computer manufacturer may represent the Addition operation as
s« 10101010, whereas Apple computer manufacturer may choose 11110000 for the Addition

Y= operation. Z’WX&VU‘/ 2evil ) ALYy, w::@»/ya—m Qg}ﬂQ\ou“KA.cg /%L
ox’ ! c>\,.o°u~.P‘.L /Q\Jé) a\!‘_._l:—éc‘-)

0C Lot £ " \@N
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- There are two types of programmmg languages. low-level and high-level programming

languages. ('ﬂ, 24 a\’/u}f d:)_/tta)""‘/\f‘-’ Y [ oyrs
(
0 (B 7 - ;
- Low-level Programmlng lang ges
9\/

Their Syntax is close\t%ile harc?v@\J
Low-level ~ programming— languages
: e
include: - £

L
(_\r\Lg@Machme Language (First Generation) &‘J’ EAN

03 e Assembly Language (Second Generatlon) J

, 4 /\ S :
: )

P
%sv 2 S
2 _gh -level Programming languages: I "Wlevel( chi
o ) /' 3 1010 he 'angua
y (/}) Their syntax is more like human languag% = 0010 11101011 %)

and use English-like words that are

understandable by people. High@l)

Programming languages include: Cf\;l ﬁ /}\__LS :
: : C S
o Third Generation Languages (3GLs). SV

o Forth Generation Languages (4GLs).

o Visual Programming Languages, . (_%_p = QS\
= OAA&
o Web Development Languages. /_\b v S‘A P

eA: NS o <( g

a i/\:f: ((b(’ \/’ \frv ),

/o/ V//’S“‘/J W@//’J/MU/&
[ow- (eve! ol S //Wo/“‘/") pad Wr {,«f
(0 ! / Sl /;H-ﬁ’ ) = (ol

/

\L\ jL »\CU{,(, %;—/‘/Q"’” CL//O CLWL MKEa{l()GofﬂG
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PROGRAMMING LANGUAGES CLASSIFICATIONS

[1] Machine Language (First Generation)

- Programs written in a machine language are patterns (or sequences) of Os and 1s.

ot

- For simplicity, assume we have a computer machine that has the following instruction set:

/ /
\/‘U Binary Pattern Operation o r// /

11110000 Add two numbers
11001100 Subtrgct two numbers

0
The following machine program (code) instructs the cimputer to add the two numbers 5
and 6 Jouree

> 1 00000101
-] 11110000/

G| 00000110 :>
K Source Code j
Y 031 7

Nﬂ\d—?l

/ Instructlons (or statements) written in a programming language are called codg or source

Sl c IV
- The commands are executed drrectly by the computer processor after loadrng into

memory. \9- \j\b}z)f/\ g L}éuj—w—_’d (‘\Ju»l_J 2-5 ALl r(ff’p’dvU

o~

code._ \0

- The disadvantages of writing computer programs in machlne languages are: : }3 s\9
w ij / 0 o The programming is tedious, error prone and time- consumrng N//
o @)ugglng (i.e. finding errors) is difficult\ ) ~Z D/J l/ WM

e

v

JW(K

o s Mfc
;'3‘?’;\1/ , \oj}?(j\ﬂ/f} &
9PN | A\ " S 0 o (o)
) . 2‘/\/ UC\I coo ’
' })\ Iy _N

A T S N N

4

6 é swooc Il ©

wx,;ijv\ N o 0_5-\,.»9\»\,08523)")
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5&{6)";- ‘“’)/ = SV =) w &w“"\(‘ xS ZEV_J| oS
. /2] Assenibly Language (Second Generation) \S"V‘ A '({F' v ST h

- Instructions in a computer program written in an assembly language are meaningful and
=2 a o = \-3‘ /S
readable names and symbols’(called mfiemonics) that corfespond to Os and 1s.
/ B —
% - For example, for the computer machine discussed later, the following mnemonics are
N \ used: |
\3 ‘ . . / .
‘\ ~y Binary Pattern Mnemonic / Meaning \fFT N
2‘) ‘5\1 11110000 ADD ¢/ | Add two numbers yﬁg ,
<
NS 3 11001100 SUB Subtract two numbers | . * -
' {

¢ - I> = A
{7/@ ]‘ The following assembly code inStIZlICtS thezeomputer to add the two/ml@%l 6.

i v
M < e

ﬁ Errors —J\t‘&m -

\? " 00000101 7 6/'\‘ e
- _ V) ((?r“‘
QX ADD 5.6 S \‘. r..»_:l\l/ 11110000 -

Assembler 00000110

(\

\ons \
¢ .

\ Source Code A Obiect Code

\ d/

)
Y \/éﬁ(w“);:/ é \);\jU’\‘P\) |

< '\ U 7.
14 AR &
Programs written in assembly language cannot be delivered directly to the computer.
Soewct =Yy
<= A system software called Assembler is a software that translates a program written in

Vx
Lassembly language into its equivalent code in machine language called object code.
y R

0
\8/— The disadvantages of writing computer programs in assembly languages are:

o Debugging is still difficult.

o The translation process requires extra time.

S T vﬂ}

/0) Comqis, N quw\v\{dfl‘;‘-\éc oot \D'-’JM/

4 2y
c ™ ,C ‘)&_,./ - | Y AN /_7 /
L N P \ o, ascenhl ev J
byat O;/'CW’YPJ A~ Cowmp e

O ! ‘
G)QSCU‘ CW}LC "’Vung/w‘eé( Verr.-
Moee Comvan M €qivalenl Zews ad o thet uullerw«fz'éew@gf e o™

0 :E Spuve & C};’%
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RIGH-LeVd . "
[3] Third Generation Languages (3GLs) CS’(«_) Jé Z)J ;/ auzU f/

- Third Generation Programming languages are high-level languages since the comrnands

—~
p
¢
//J
S and instructions used are human readable, and they use English-like keer\/vords. ol Ao /»
9"/

&~ For example, keywords like: include, return, while are used in C++ (a high level -

programming language).

3GLs also use symbols for arithmetic and logical operations like: +, *,>, 2, 1, ...

Examples of Third-Generation programming languages: C, C++, Pascal, FORTRAN,

COBOL. Java, C# Pytben .. > U NEED TRASV-ATER

A computer program written in a high level programming language should be translated

Lo = 0"

into machine language before being delivered to the computer. [\L”('

- There are two types of translators: 5 JP - JL Level "““ :
/ vl

L o Compiler o0

O 1 2

J :/,) ¢ o Interpreze;rw —

7 e @\ e r f0 e

:Dp j

- A Compilerggrgg,ram that translates instructions written in a hjgh-level langua%e 1I£[0 e . sl
Shem S o AW
the equivalent machine language (i.e. Object Code). 3'50\,_.@.. codt Writkwin 1™ Linl, \evel

POA erming |angquage ‘(g | \J S c,aLu:k/p.lO'-\.L Machine
\C V)

Errors o Cd/l'f
o v)—f)‘?' li I G Cdsezece.)
0T/ I\
PP 1110000
28l 50 2 |:> '—n—v"—\'“§‘
| 772/ 00000110
//Y:“B-(&O\g— 17)‘?/.; Eur(y &e”

\ Source Code } 677“ ()}i*“wb'f K Obiect Code CS)L WAV .

¥ Q% MW\”OAS/ L_ojcrb-\) T VEED Tiy

- A complier translates the entire source code into©bject code before the execution. So, the

translation is done one time, and the object code is executed many times.
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Cod8) 2 o S
&g{ﬂ} f/ (){4/3 < %\ o I 5\}3‘1/7 Vatevpreier > }e, F’i"?j’ﬁ
s o7 >)5J gl { /I/ZH’I//";/I’ Coppite 9 SN ege-

r

. Cofilt T NEEP™ SR s = L) o2 Cx¥x



ez WYL e o2 W, B2 et b ob,)cu J;Ja_/aiv__[,.(//)s~ L A%

PALESTINE POLYTECHNIC UNIVERSITY

COMPUTER AND PROGRAMMING PRINCIPLES e 2023/2024 , ENG. YOUSEF A. SALAH
TYVIR-SCIPS W YTy )La L AR A P AP P At e D S
qppk aCAl~ YJ}/ O:ﬁ a J
program in a machine code % 2° & 3w ’J' A d& s e
high-level language version of program _—
A7y YR WA
a=10 =
b=20 compiler Hardware — 30 S
sum=a +b[ —» (CPU) (results) -L
print sum '
Ay

, A\,
) N vl e
bﬁdvd(u%()swdt / T /(,r\_ £ e
7 f Web Development L.anguages D\%D SJAC W /ky’//%/ 7 (cﬂ’ W&y =t/

- There are special programming languages that are used to construct web pages. \
Q{,_Dl
- Examples of Web Page languages inclyde: 22", Zﬁ 2) ?,:
Rosic lan | Abos S/ e7’ < L
o HTML: Hypertext Marktp Languag

! \
WW/MO PHP: Personal Home Page Language_s g,wb ' N2
3 e /t“"f, WSV als

o ASP: Active Server Pages Language
L 7 M ay’ /
(“‘EQJ L w o JSP: Java Server Pages Language
> & /

”“0\]/»1/"‘/
(O dvu@o—*@gdéksu

Programmlng Languages Based on Specialty: ' LJ N
\.)g i @K -— - uuﬂ. r
7 Vi -
P gl 000@0

ﬁ Developer G0 % Java Python  Ruby

%/ ﬂ* 7 pdame 00@006 .

Java C++ Python JS Ruby

dominant A'[ Data @@‘@ ok €0 K el &"“’i
0’ Analyses o [—— lwgmo/cf

Matlab  Java

/ /
)’/ | Desktop ‘. ‘f/’““"'“
N Developer ' ‘ AW ; i

Java C++

x_'vl VN
f};& Embedded System G @ ( l s
Programmer

c Python  C#+ d‘*/’ /
\ 2 = ?/1'\

L e @@@OGE

r\ f w Developer - oAl }fJ"C(L

Sevued J As Bu_/d s

Kotlin  Dart Objectivec Java
9{ _7 ﬂjc‘f—d&:/u/)y’l% Cln‘}“lc A‘L()"""/'}{’g‘

\,g-tl} / euﬂ
¥ 5y LJ Il 5V S bt
.‘r ) 2,‘70 W / ) 2 b (N//)) & Page 110 of 176
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Activity:
- What is the meaning of open source software?

AT
()J/G’?QAL w)/%j 6

m/J//@//ﬁ)/ )5 SJ

(@) ‘/- | ra./ C—\ [\
- List open sourcg OS examples for Desktop and Mobile devices. a\pf\a 2 L\.,“'Q

{ < 7
; ‘/ f/)f/u 20/9_/

A

Activity:
Visit https:// www.w3schools.com/ website, and have a look to different common

programming languages. j
Pﬁn},ewﬂ /gack'ﬁ"”

.
3 s oluabiy cug allse fdi gl Gadall g8 Lol dgalyll slas f\'

e TS () 5 Lo LY Byl 1 58 laly LuaLo¥ ) ol ~ |

o ST S Lelae TS () A Bl 585 cpn (o sl b N@ ‘o

aalall CSaS Ll Dulgally Juaall oS Lale¥ T dgalyl ZL/
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- A coinute%rogmm solves a problem ina computerlzed way.

./L \
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rQ\Pﬁ%l_y\% 70
A
(Y o Program Desig\@— /(—/ =

//f

//\,)\/) (_ o Program Testing. .2y /d/}d

ENG. Yows AR
, P
S’ NI s

N\
i AN
1/ l/, SOFTWARE DEVELOPMENT LIFE CYCLE (SDLC)
G»\

The creation of a computer program is a developmental process.

A problem here means computatio al problem: } V"f

/WJ\,P"\)W ((\;4' M?;Z\Jfﬁ ‘/1()5

Programming is a ot problem solving, and a programmer is a problem solver

VB sl
im e’

person Who ﬁnds the solutlon of a problem using a prob}em solving technique. 5 JV =z
\_9.{' pg
> Computer rogrammmg (also called software development) is the process of planning, b—

designing, creation, and testing a computer program.
Computer Programmer (or Software Developer) is a person who creates computer

software using a programming language.

P ESVEAVY é@'

Creatmg a compl'l'fer program resemblds building a house. You need to perform some

S~ > . . - p
planning, designing, and 1mplementatlomorder to build a house. /\P’“’J

The program development cycle is a series of steps the programmers follow in order to

build a computer program 5‘ k

The software development life cycle (SDLC)
consists of the following main phases: %/"’W Analys, "

Requirgy,

SDLC

Software /
System Development /
Lite Cycle - SOLC

uBsoQ

W
CJ o Program Codm%z(r Implementation).

Kg o Program Operatlon and Maintenance. LS
c - . ﬂ
e
c
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- n
\ ,/
Co)z A }g\/{aé(/‘lg') . ~ .\ \ X t\_/‘ch’-SU
PHASE 1: PROBLEM ANALYSIS ' ) ol e e— ) O\ - =

- Analyzing a problem (also called problem definition) involves

Software Engineering: )

studying the requirements needed| from the problem. | Software Engineering is Zbs>A/

Sometimes this step is called Requirement Analysis.

defined as a process of

analyzing user requirements
\eJ ‘ and then designing, building,
- The programmer (or system analyst) tries to understand the | and  testing  software

\-

user’s requirements through 1de\nEf_yy/1g the inputs, pw_g,

and outputs of the problem. /‘/ 1
/

/./ /
- The system analyst can then docume\éhese requirements in a neat and orgamzed format.

This documentation is the road map that will lead the next steps.

application which will satisfy
these requirements.

- 5~/ bl
< l<
\ C—Tnf;m \N.ccc(

L\rw
- The Inpm and Outputs also called IPO are defined clearly in this phase. An

IPO chart may appear in the documentation to model the inputs, outputs, and processing: I,
M - é?/-/

) v/, /o Inputs: the information, ideas, and resources. Z/)/"" / f j/'b !
\wfm o Processing: the operations, events, and actions taken upor},usmg input. ({;/
v (W .- 0 Outputs: results of the processmg P ij € € FC S m‘j g}‘ﬂj
a”/\ ML WF e @ Ags oI %Wb proring R LR S =
ku@ Designsmoct, lel o @ Tou\s pid

e mm
O 6(0& J’ / G lm?lmm+m+uoﬂ1,,>c\§ I E"k‘)'//\/%

7 Bxample: 0" @ i 2

/

Problem Statement: Determine th total cost of apples given the number of kilos of apples

_purchased, and the cost per kilo of apples.
I£
(o ®

Problem Input: . b=y,
- Quantity of apples purchased (in kilos)
- Cost per kilo of apples (in dinars per kilo) fglf/ ;
* Processing:
cm‘sf» Total cost = Number of kilos of apples x Cost per kilo
* Problem Qutput:

- Total cost of apples (in dinars)

/

aelry.¢

J_d }{w‘\ //é E/W)
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IPO Chart:
Input Processing Output
Lnumber of kilos of apples Total cost = Number of Total cost of apples
L cost apples per kilo kilos of apples x Cost per
kilo

Yo
/
Exercise: (& L \":@J‘ /> S

Problem Statement: Suppose that a store makes a discount on4ts items. Whatﬂ‘s the TPO

chart that shows the amougt of money that a customer has to pay when purchasing an item,

where the following datalare given: the price of the item before discount and the discount

& RN

._/-/.L/

IPO Chart: \9? '
. }Q}\ " :)'0
Input Processing Output
: )
- vwem plee LD poynent 2 \P- (1P hcl  \porintit
OLISCO"“\” L&C&Dﬂ) ,(\vu\\ (o Sv X_’ \ \Pg;yﬁ
-\P ,Q\P %DRJ e

Mnﬂ E( NVI/V; ;}\ ()57 /d" C/ Vo)
St [ d,/)/éﬁ’ = k

PHASE 2: PROG@M DESIGN
v Designing a problem involves describing the solutlon of Algorithm (R_Lw‘ Sall): /g‘ w/,,)

\d\_

& the problem. The solution lists the main steps required to | The word “Algorithm” derived o,/

be carried out in order to reach output(s) from input(s). SRS O Al

\'f\%, Muslim mathematician

?! - The designing process involves finding an algorithm that = gqentist named: “Muhammad

33 satisfies the requirements. yy v Al-Khwarizmi.”, who is the

Y| 5 lf, l A /V’ // founder of “Al- Jabr” in which
ﬁ\ﬁ‘) he introduced the fundamental (O™ 3

- <

pﬁ’
An algorithm is a step-by-step procedure that describesthe = algebraic  methods  and J
techniques for solving J,

>

solution of a problem to perform a specific task.
""S"@‘Dég'“//a—' =J’ _9: Lia,'ap _,} = ,—l

equations.

eppet)
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- (Other Definition) An algorithm is a sequence of a finite number of steps arranged in a

ENG. YOUSEF A. SALAH

specific logical order which, when executed, produces the solution for a problem.

jy\ /XIgorlt UMJ/ &r\/ﬂ‘/ .

hm is an abstract and general description. This means that writing an algorithm

\\% means 11st1ng the main steps that solve the problem without identifying the details of ¢ 7
— A .

¢
,,51// implementation (i.e. programming language compller operating system, \©

\)“)\w}/ r‘\,\;/ Js (Z —\/.y’u/)} /QLL—-

- The solution algorithm is also called the program loglc since it shows the logical order

of exemﬂgp Mgk y; y J}O"'@;’,;\

1
- The order in which statements (i.e. instructions) are executed is called program M’l

t . / ~ ,,
/ / control (or flow of control). 04;&; éw 7 selection 9,0}\ ;{a,‘,‘of’ f Y\J\ equence =S
-, /7
"\/a'>\' There are three ways (logic structures or . X ] i ! 'y;c
550 e
J : . . 7
Di>\ control str/uctures) that illustrate this order: 1 3 g | 5// / ! % Y%
¥ i Mquence control structure - ’ .
gﬂf)} / o Selection control structur‘e; > —»&l)‘—" —

o Repetition control structure </ ‘/C v v

S (L (7~

- There are many ways used to repi)eggnt algorithms, some are textual, others are graphical.

}5 11 study/}}wo design tools (methodologles) that are used to express an algorithm:
) 'm 2 2

eudocode > 5 —< > J | ;/}
i/o Flowcharts\_/ W Sn ) ,/

| 2N / ek 4 A\ 75

< V/ & 7 py W 2/

lPSEUDOCODE ) k’

/Q/ ( English-like statements that describe the steps that solve the problem.
| -

Pseudocode uses keywords similar to those existed in high level languages.
P

/7‘"
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r‘) ‘J—D/ ! Q/ch,_\_{
Example: /-<9

Write an algorithm to determine a student’s final grade and indicate whether it is passing

or failing. The final grade is calculated as the average of four marks.

Solution described in Pseudocode:

G = [nput a set of 4 marks 0
,/ * Calculate their ayerage by summing and dividing by 4 )
é / " jfaverage is beloyw 50 | - v
X
L gwiss// Print “FAILZ~ / ' C o
O\ © else , pS ’15 ~
; Y f//

, Print “PASS” g‘\/ O)f
\ Z

No strict rules govern writing the Pseudocode. For instance, we can write the word

“otherwise” instead the word “else” in the code above.

- You can write the algorithm in more detailed fashion like: r\\p} 9'? j
= Step I: EAD: M1,M2,M3,M4 ! D,ﬂ/" FYONA
@ / = Step 2: grade <~ (M1+M2+M3+M4)/4 9 92)’9
)’ . Ste : IF (grade < 50) THEN \9/7 [ !
/} : ,‘3 ¢ PRINT “FAIL” (‘\\ / |
ELSE - T
. \\Q{ N \‘\Q ‘J / \\ ~ \

. PRINT “PASS” ' [
£ 5
/

| FLOWCHART: (/’ o) L)MJ

- A flowchart is a graphical representation of the sequence of operations in an algorithm.

- A flowchart shows the logtc of an algorithm. This logic is the order in which operations
\/) \e N T I
are performed to reach the goal. yy W —> = 9_0} e 90—
- The flowchart of an algorithm graphically shoWs the three logical order of the execution:
Sequence, Selection, and Repetition. ‘3‘"& > )7
: = Col™
The symbols (i.e. constrfc tsm?lowchart are graphical symbols. These constructs W
&/ collectively are called the notation of the flowchart methodology. Here is the description

—_—
XS Jj of these symbols:
/
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~\
~ (s
START/END PROCESS INPUT/OUTPUT
B ——
-
DECISION FLOW LINES CONNECTOR

&W ANNOTATION PREDEFINED PROCESS J / \
Y Ao Y o
PHASE 3: PROGRA@OR IMPLEMENTATION)

- Program coding (or de‘];l()pmz;;;) is the process of converting the designed solution

algorithm into program instructions written in a particular programming language. Qe
- Mostly, the programmer chooses a programming language to write the instructions, and . §
saves these instructions into a file. This version of a file is what we called the source code. - € ¢¥
- Actually, the programmer needs a text editor to type the instructions. Then a language

- ~—
translator is used to perform the source code translation into machine language version

called the object code <D > Spie N O\é\q; eS| Ze'( of )

B coJ-< \_) \-')
- We had already discussed the three corhmon types of language translators: Assemblerd "7(] »
Y
Compilers, and Interpreters. ; 9 S
NV
¥
W
N Nowadays, most of the programming languages use a | Well-known IDEs are:

o Visual Studio (from

-\ Microsofi®). \J ,(Y
) *N' tools required in the development process (like text .

single interface for all the programs and development

editor, translator, debugger and other utilities). These = o Visual Studio Code.
o Eclipse.

»
(\L programs are referred\to as an Integrated Development

\, Environment (IDE),/or Software Development Kit (SDK).
. / o

4—&:(/29}6_0
-~
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~
— ekv ) M>-}( S\
PHASE 4: PROGRAM TESTING N o) L A=

- After creating the source code, the programmer tests the following:
o Make sure that the application works correctly, and it is free of errors (or bugs).

o Make sure that all the user requirements are satisfied. 5@3&‘; (L

- An error can be one of the following two types; | .- (
©

. \ o Syntax Error: oéurs when the code Violates the syntax of the programming

o

language. The translator issues an error message so that the programmer can

correct it. Q /)ﬂ’/

_
* For example: entering “prnt” instead of “print”. ‘7\-/‘§l (N b=y ' Edg
27 00, A=
i ~

\/ o Logic Error (or Semantic Error): occurs during the run-time of the program due 4

-—
to a mistake in the solution algorithm, and may cause the program to termma(

&V{‘;;%L hang, or behave wron(g?y\i}/u é \,_),J\ /gGVJ J V= W\_/S\ Y& 3 wJ g\®

29

?

,: v ,L ', j,C * For Example: finding the average of three numbers nl, n2 and n3 using
05‘ J the equation: (n1+n2+n3)/2.0.

- Debuggmg: The process of locating and correcting syntax and logic errors in a program.
LR \ f / .L/
R o i A~ A ?S'/ v
\ S ’ & i \
~P s&” ooy

PHASE 5: PROGRAM OPERATION AND MAINTENANCE 7/, U /J \ O /J

- After testing the application software, it is releaseﬂTé( users for operation.

——

- Program Operation involves installing the software, and allowing the users to use it.

- Program Maintenance involves: q""“’[ MAC VodY jd\c/-«*‘ A=

-—

o Fixing any emerging errors or faults that did not appear during the testing process.

o Adding new services and functionalities to the released software. ISswe -

4 .MwMQJlmjﬁ‘ﬁMlgbﬂlJLual day

> ol a5l (i Sunall € Lonally galipull i qolipll Sl panckls -

R o VAVRENE e s galipall Eila -
o _ Vo 0 HLEAY| Talae cl57 Hela ol sl Lgue 1 cLba] 61 OOa).

eTT TSk, T L= 2 0 syl sual o3 Gl alipdl o] Susia iilligs olass ZiLa)
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PROGRAM LOGICAL ORDER (CONTROL STRUCTURES)

7 \ \
A ﬂ'é P\ Al
SEQUENCE CONTROL STRUCTURE:— o'\,;ggd\ 24 N Sed
- The steps of the algorithm are camed out one after another. SLES S
/ /S \//J \ - l
r SO STEP 2
Qﬁ 4‘3 Ty 3t
J < ! '
Qy} b)/‘ ﬂ/// |
STEP N
NS
Example:
Use Flowchart and Pseudocode techniques to describe the algorithm that reads two numberi ‘ ”
~———— €
calculates and prints their sum and difference. Yo QXP"SS - S°\ o \;QU
X S

=

FLOWCHART PSEUDOCODE /
// @ BEGIN NP4 Dé 9}
= INPUT: NI,N2 9‘)

(/ = Sum < NI+ N2 \QV‘\)‘ -
READ: N1, N2 S~
‘A Nv )& = Diff « NI1-N2 LA N

: X
dw«:p Sum = N1+ N2 EI\-ID PRINT: Sum, Diff g Y e
&S < o SV v
Q(o Diff = 111 ) . ()\j
PRINT: Sum, Diff J Se ZM&':‘;} \ V\,,e\’ "2 /
\ %
5 AN
XJ\{ "5" . \}7 7 $\m
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Example:

The following Flowchart and Pseudocode describe the algorithm that reads a radius of a

circle, then finds its area (drea = n * radius?). ) )\ U
-l"‘ P/‘
FLOWCHART PSEUDOCODE
‘ Start )
('/D‘Q i ¥ START
?— // Enter number / Enter number radius
radius Set PI =3.14
y Calculate area = radius X radius X PI
Set PI =3.14 .
T Print area value
c END
alculate

area = radius x radius x PI

L~ \ 4
/ [Prin{area value /
A

\ 4

Example: ) 92 ,/7\)\)/

The following Flowchart and Pseudocode describe the algorithm that converts the Celsius \\PQV’ \

temperature to Fﬁenhelt temperature, using the equation: F =1.8C + 32

D
o FLOWCHART PSEUDOCODE
START
Enter Enter number c
number c’é‘( Calculate part]l = 1.8 X ¢
Calculate f = partl + 32
Calculate Print f value
partl=18xc END

/ Print £ value /
)9&9 CEnd D

g
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r~ \,:;9" r//)"'\
3 . /
Activity: ,é")
Use both flowchart and Pseudocode strategies to describe the algorithm that accepts three
marks for a student, and then dis i and average.

— (57 D S P
Ea NS I
‘ W e

5P
e Sheys

v
8
Ve

wpRY SRan m oy Vi

)

P/" e Toka\ :M\fML«-M)

l

"\Jﬁ - e /Z

VA
/DP T 10 A"/
&
Activity: @

Suppose that a store makes discount on its items. Design an algorithm (using Flowchart and
Pseudocode) that calculates the amount of money that a customer has to pay when purchasing
an item, adding to it the required tax, where mmthe item
before discount, the discount rate, and the tax rate. (Assume the discount is calculated after
considering the TAX.)

exefh

EEQR TR

N - . - .
g_mwr %A‘)‘)bA‘s:\mmb).mLm@k

U 5 ol Llall aluatiol)
READ), Price, Fax, Ayrinnd ” 4 @'.“U e ‘53” (;.;le.” JJS-H
[?Emo: oo 1oy Aisat ./ - s ads Jueall le o 5311 GIU

—_—————// . -~
J . . eyl yie
'\v\#p\(::,—_ H"{-\(P"CL'I -\-\x) \ o)) Ll Tilos Ll
foc- e < Pice « itk pie)|  price s v Sllall olaad Eua ygllal
¥ Fonal e = L“x“"u(,—(\—\x“iq; J\' ,_...L} daleall ya il
foal pice = taxpre. (disct tag ) r % Sl sl g caiall L
J GRUaT, CUB, O AL Al o
il “_'AEL'/ say sl 2% acadll
ORIAT =k e oo > (Rll SLiel o J2Y oo

[
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Exercises:

Use flowchart and Pseudocode strategies to design an algorithm that solves each of the
following problems:

1) Finding the area and perimeter of a rectangle, assuming the A
length and width (A and B) are given as an inputs.

B
/a;‘:j '

2) Calculating the percentage of increment in the salary of an employee, when inputting

the salary before increment, and the value of increment. j /

\ r
i 1 A
» v W L ;TN 7
p
3) Reading two numbers N1 and N2 anld swapping their values. /\X i \O 5 y
7 \

9 /
\

4) Reading a number that represents an elapsed time in seconds. The algorithm displays

. . \"\. .
how many hours, minutes and seconds this number contains. F ownple, if the

—_— ——

number of input seconds is 8500, then the output is: 2 Hours, 21 Minutes, 40 Seconds.

~

5) Given a, b and r as inputs, write the algorithm that

will calculate the area of the shaded parts in the

—g —

figure. il Loyl ST eedansSrsbya o) Lkl < a i
ISl o AT Y alve Sliaa o

(o

6) Reading a three-digit number and printing each digit se@—ra‘[ely from right to left.
If the number is 479, the algorithm will print: 9 7 4

Oy”j}ﬁf
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1) Finding the area and perimeter of a rectangle, assuming the A
length and width (A and B) are given as an inputs.

%
|

J

Otm:\axgwwb\q
!
T e« L (Legh *Jl?
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- L.
e & a—J, AVl " h \oss
2) Calculating the percentage of increment in the salary of an employee, when inputting
the salary before incremen 1ncrement and the value of increment.

o (™ o
'\V\(,k k /073 ::09’// C%%" j/ﬁ_ﬁ

g‘ﬁﬁ JLd "\/_{//,
Joo = &/

%0? Salewy, i \>”
1

Pe{am‘y £ _jnverat ) |/ / Enter Sal, Increment /
Sl l
\L Percentage=(Increment/Sal)*100%
'
Pe‘/cf” / Print Percentage /

¢
- gﬁ

b

> (&) [

/ YSO*’/&O‘%“/” ?V\Mm:mmm/é.) ’
U Mo? b 7@ )

J?;""”*Moo oo
41 (b= = J

Qe 6 == @ Lputte




4) Reading a number that represents an elapsed time in seconds. The algorithm displays

. . '\"\. .
how many hours, minutes and seconds this number contains. For example, if the
— P i P e L

number of input seconds is 8500, then the output is: 2 Hours, _2’1 Minutes, 40 Seconds.

}

~

Enter Time /

v
Hour=Time/3600
Time=TiTe%3600
Min=Time/60
Sec=Time%60

/ Print Hour, Min, Sec
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S

d 5) Given a, b and r as inputs, write the algorithm that L
will calculate the area of the shaded parts in the l
figure. 3
- e s\ - —\N = -~ ! -
STARY e SPAWN I RPN | L R WA
- s1akl
RE’AD; O b, C/ /Kemcaab,//
I
\L AJ‘BVU‘{(‘”_“_"“)I,b \
R\afm ’v‘fwju\c,: Lab L“"'\"”z"%
ot 2 I
\L Aves L clrde - (w3 Mur.
«
T
\a\.(fc\ F\’\J( : _l,L \fl 3
EN
b
Shalel o o ove f V’“"(J\Cf ove o
b

ﬁ/{, VT 15h JJ /e
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7) Newton’s law states that the force F, between two bodies of masses M1 and M2 is given

by:
L My M

P- ()
in which k is the gravitational constant and
d is the distance between the bodies. The
value of k is 6.67 X 10 dyn.cm?/g>. d
Design an algorithm that prompts the user
to input the masses of the bodies, and the distance between the bodies. The algorithm

calculates and outputs the force between the bodies.

d / Enter m1,m2,d

v
z . ma )
/EZ D ko) F=k(m1*m2)/dA2

b i

Y \C&mw““—\) / Print F
- S

\ C_End_
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W\ I L

l SELECTION CONTROL STRUCTURE: A

7

- A Selection (or Branchmgr)?%ontrol structure shows which steps should be perforrlned, and

which should be ignored pased on the evaluation of certain condition.
/

- A cgn\ditiof_n/isg_question that has an answer either YES (i.e. TRUE) or NO (i.e. FALSE).
- The W (or logical condition) is created by using logical or arithmetic operations
— ~—

like: +, —, X, =, >, <, =, #, 5,2 .. ’IF /\,ﬁ
- Examples of conditions: C/OV" \€° T Q v 1.

¢ § month =2 ? "
' “o average>90.0? \j L/o
N oy
¢ o (1000 > salary) and ( rank=‘A’)? — e oV U
S o ) and ( ) oy o
3 o ¥ X

- There are three ways of using Selection Control Structure:

- '
- \ \ ..\_/_m
13)&& e if-then control structure
' U\ o if-then-else control structure
O case selection control structure

. (_'\/ J- . 1)
if-then control structure: EV4 ,/y/‘ NO

1w\ - If the value of the condition is TRUE the following

U

LAV pYUL
0% step(s) will be executed, otherwise (if it’s FALSE) the

L/

S A

N———
step(s) will be 1gn0red

- Pseudocode of the if-then structure:

If( Condition ) Then The if-then Control Structure

<

Statement / Xo_
o

A ~ (
LR R (oondn) e sﬁ"vb
R;/ PR
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LS
Example: 2
Design an algorithm that reads a number and displays its absolute value.
N "
+X  x=0 o
x| =
-X X <0
FLOWCHART PSEUDOCODE
START P P
READ: X ey (‘5’)/ _
IF(X < 0| THEN \dc‘) SR
(> X=X @«-/ Y N
= PRINT: X B) o
END < \/
)
L
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if-then-else control structure: y \r)

- If the condition results YES the algorithm
performs a specific action, otherwise if it resu
S~ —

@@the algorithm performs a different action.

NO
YES

- Pseudocode of the if-then-else structure:
v

IF( Conditign ) THEN STEP 1 STEP 2

\}Jufy rStﬁme/ﬁtl?k/ 7( { X
7

The if-then-else Control Structure
EESE N

\J

StatementZ

\f WY \O \H/

Example:
Design an algorithm that reads a number and displays whether it’s POSITIVE or NEGATIVEY

W " — o T

FLOWCHART “op PSEUDOCODE

Coam > Bran
= READ: X

= IF(X<0)THEN
PRINT “NEGATIVE”
ELSE
PRINT “POSITIVE”

END
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! &
uAalllPlC .

Design an algorithm that reads a num\l?j:\rr and displays whether it is ODD or EVEN
\\‘/"p

7012) g As/@wab e 4—’?/://

M
- j‘{r/”_,)lé‘/\rtq’wl./f c)‘D)/ P/h-p

L—_—\V
Mt 'oven

Example: .15

Design an algorithm that reads three numbers, then find and output the maximum entered
value.

N Vla MWy BIA

\O XN \(

JREAD: ,mmz/
Lla, b Eos l

_/READ 1 M, nas w3
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£
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Inl
?
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ZRebo: wiwt, w3 S

ST

B




COMPUTER AND PROGRAMMING PRINCIPLES

N>

The case selectlon control structure:

PALESTINE POLYTECHNIC UNIVERSITY
2023/2024

T Z W ot L )\,ud\
&)U)

- Multiple con(ciitions are used to test where a s1ngle value matches some case.

’o/»}' \P) 2

- Pseudocode for the case structure:

ELE

< Stater%éntZ

ELSE IF(

Statement3

IF( ondmon] ) THEN
é tatementi((/ /_,,

ondztzonZ ) THEN

ndition3 TIW

{ &Y

Statements.
(2)

(n-2)

(n-1)

Slalemems
_1 2)

Statements,
(n

-

(n-1)

Statements (n)

ENG. YOUSEF A. SALAH
042370*&»’\’ va‘
J—
_ Y.
e
Statements
No
Statements
2) Q-Ye
No
Statements
(n-2) (Yes‘
No
Statements
(n-1) ‘-Yes
No
¥
Statements (n)
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! " Pw(
Example: - =

Write an algorithm, that reads four grades of a student, and output the average, then output

) - . . = =
t based on the following table: \\] \

. Average Domain | Rank
{93 M 90 and more A ‘-VJ/ ﬁ
/, - 80 and more B \ v
‘ 70 and more C N/ C,;y
60 and more D \//
Less than 60 F rw)f
: g
LOWCHART PSEUDOCODE (5 N
/

\ o~
},ﬁ \ Enter numbers / St'a-lt'
“ 2hee Enter numbers a, b, ¢, d

¢

y Calculate total = a + b + ¢ + d
T Print average value
0
Else If (average > 80)
)
)
Print “Rank is (C)”
)
)

D
) Va4 I
.’\ J/ 7 \/ Calculate )
gb - total=a+b+c+d Calculate average = total + 4
/ @ average = total +4
NS / Print average / If (average = 90) Then
value . , . .
Print “Rank is (A)
Print “Rank . , . .
Yer—C@uérage Z50] Print “Rank is (B
Else If (average > 70
Print ‘Rank Else If (average > 60) Then
Ye average 2 807 . . ; .
Print “Rank is (D
Else

08

Print “Rank is (F)”

%

— N\
P”pt Rf,"’k Yes: average 2 70? End D
is (C) /I ( ,

o

‘g

— I\
Yes average > 607 ‘/ L&{ ? Q \4

No
A 4

/ Print “Rank is /
(F)”

E

oot/ v\\?;\ﬁ
\i&

m y
L@

o)
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o
Example: \vuf"“‘ / ¢ aHNO N
Write an algorithm, that reads a character, then will determine Whether itis VOWEL letter or
not. Note: Vowel letters m U. e

5 d’o il e s
/;“' } d CEJP,VL’ A)s /\ STA@T e
3o igh ¢ 000 C-C

)’J)QPQJ q)’\é-_g P :5‘1-/"

\)\
/SJ\)\’V
Vv o
W&
>
GoN
\ i
? /
\/ ()
/ peinT:" Vo Wt/ : cND

)

— P Page 130 of 176




Exercises:
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PALESTINE POLYTECHNIC UNIVERSITY

Print “Not Right Triangle” Print “Right Triangle”

Use Flowchart and Pseudocode strategies, design an algorithir
following problems:

)

2)

3)

4)

S)

6)

The inputs are three numbers (a, b and c), representing the
measurements of a triangle, the output should indicate if the

inputs can form a right triangle (has the largest angle = 90), this

can be done by using well-known equation: (¢?> = a? + b?).

25",
5 v
In some universities, the student is full-time, when he registers (12) credit hours ===
C
or part-time if he registers less than (12) credit hours. Use the credits as input """
the tuition fees for that student, given that full-time fees are fixed at (2000), and—= =,
time fees are calculated as (the number of credits x 175). / e
Cson D

| Enter money(m)

The input is the total money spent at the mall, and the output is the number «

earned. For all customers, the awarded points are (1 point per 1 spent dollar),

I Points=m

|| Points=30+m|

|

customer spends more than (200) dollars, then he will get (30) more points.

Print}Points |

C End D

start

Total days = (15 + (12 x 30) + (2023 — 2005) x 365) — (22 + (2 x 30))
2. Convert days into years, months, and days:
Years = Total days /365

The input is the student average 1 ... o. o s

Months = Remaining days/30

the grade is greater than or equa  vus - remsms i

Let me calculate this for you.

output, the word (Awarded) shou g cue

Using this method, the person is 18 years, 9 months, and 23 days old as of Decer. ¥ 15, 2023, which aligns with the previous calculations.

Input the birthdate of a person (bd/bm/by) and the current date (cd/cm/cy), and c e
and display his age. (Assume the month to be 30 days).

Prompting the user to enter three integer numbers, and then displaying the numbers in
ascending order. o
// Enter x,y,z /
SN i [“Print x,y,2 ][ Printy.zx ] CE%TLE: |
lND @Vﬁs T J—/ JRead - bd bm by 18, Cr Cy )/
[ printxzy | Printzxy | [ Printyzx | [ Printzyx | 3 by:.?ld
| | %

cm = cm* 30 ‘
Day (b) = by+bm+ bol i
Day(c)= cytem+ cd |

R
Cend D




) Input the birthdate of a person (bd/bm/by) and the current date (cd/cm/cy), and calculate
and display his age. (Assume the month to be 30 days).

.',\\/!},Q\'L:\’OOQ‘I\QV\A ﬂ\KU\éKNLU
C W ang ﬂxkg cor ‘kl CW\I -

Moo

@ A;)/,?/QQ?/} _

A
/EAO Colﬂ&/ ;i
Meﬂ: CJL—\O‘L \ V
b 4
RO\;M:UW—WA \
I
ca ) ,
0\/(*,40 N o ) [§
4 s
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'
=L Z/// 292’/4.(*’ J""f/" «E &
AP (Kol o % h%
7) Assume four marks were entered, if all the marks in the same range (e.g. between 0 and

100), write the algorithm that will calculate the average of the top three marks.

8) Read the coefficients a, b and c¢ of the quadratic equation: ax*+bx+c, then calculate
and display the roots of the equation.
e When the Discriminant b? - 4ac is negative, then NO real roots.

e When the Discriminant b? - 4ac is ZERO, then there is single roo

e When the Discriminant b? - 4ac is positive, then there are two roc

—b +Vb? — 4ac
rl,r2 = a

Res=x+y

9) Calculator Algorithm: Input two numbers and the oper

output is the result of applying the operation on the tw

supports Addition (‘+’), Subtraction (‘-”), Multiplication (**

o e
10)  The input is one number representing base salary (BS), the output should be the oy kb
1) S sy 5 = o 2
. amount of fet salary (NS), which is calculated using the equation: (NS = BS + Bonus). -
«-\’—. e’
calculated by multlplymg the base salary with its respective bonus rate. Y
: G Ve
BonusTates are listed in the following table: ) ds ' 7 ols):)ﬁ/ )/ |
Base Salary Domain | Bonus Rate l\]S - Qo o'&%w»"' - L}sw
Less than (1000) guo|  0.015 \ b /
1000 - 1499 0.020 Je-
1500 - 1799 0.030
1800 - 209 0.055 , Rume. N
(2100) and more2 v 0.075 Mg - Jue
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@ K ) 951)
8) Read the coefficients a, b and c of the quadratic equation: ax*+bx+c, then calculate
and display the roots of the equation.
e When the Discriminant b? - 4ac is negative, then NO real roots.
e When the Discriminant b? - 4ac is ZERO, then there is single root ( = -b/ 2a).

e When the Discriminant b? - 4ac is positive, then there are two roots »1 and 72:

—b +Vb?% — 4ac

C\L\)\z “/@ rlr2 =
~ 2a
-




7) Assume four marks were entered, if all the marks in the same range (e.g. between 0 and

100), write the algorithm that will calculate the average of the top three marks.

0 e ST
}

ﬁAD‘V\’" TR AN :vvxz ,7

//};.SJJ\ Ml \\
Wi = WML
YY\l{<V"“
\m3<v\m'n
A8

Qq STAR

sum = ml+m2+m3+m4 \
2
"TopThree = sum - min \
E avg = TopThree / 3

‘J
/ PRINT: avg 7

@ CED>
S T - - - o s v e .4 = e S SR 949 AM -,
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(Ns= Bs+ Su B?)
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IR
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\ \ - < -
2. 7 / 9,0} f‘/ ¢ ﬂ»c@ 7:§ ' - /\},ﬁ/
REPVﬁ{ION CONTROL STRUCTURE: 2] WS N
.. . =7 ’ "
- A ﬁepetztwn (or Loépm g, or & J f

({ Iteration) control structure shows <
ep

J one or more steps that are being

——— J——
carried out repeatedly as long a @ YES
s o sl ot Y

\ /t/ some condition is being satisfied. /\0‘/\ Nl ~ o B
/ .- \f o .
- TypeS Of L()Ops: dg"e’} {‘ 77\&; M (]\/’osmble Looping

N
U’u() %\/’ &—o~ Counter-Controlled: a counter controls the end of loop. K§ .

47 ’ )
;"' v,/ _ O Event-Controlled: mostly, a special value stops the loop. j \ ,A
v /
(r\’ j‘l }\ j}/ l ‘) ) (’ /] Ib[Q
,75/ COUNTER-CONTROLLED LOOPS: // o] V()9
= e U
- Iterates fixed number of times. £~ \&\l \” (Tl) ?l
~ o X 2V as ) / -
=) (e ;\)? / _ ‘\
Example: ‘ v( <\ AN

Write an algorithm that prints the numbers from 1 to 5 in an ascending order.

(JU\'\’\,\V{’/‘/ G\;w‘ow\\aA \ o~y S)'/&up;
Tracing the flowchart

"‘a// sk —
/) 9\1%“’"91’ R R

C/O

counter = l/ﬁ

/PRINT:cotmter/ \ f —
[ * NN

D
counter = counter +1 \{9// D [ Cyt//lymj |
Ve L A
\ 5
\ v M

CD X I 437é Page 133 of 176
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Example:

Write an algorithm that reads four numbers, calculates their sum and average, and prints
output the results. (Trace the algorithm by applying random input numbers).

STAN SN CIP AN
Lef ‘U/'(/ e 7

; A
L b4 Sem = M1 U q},\k)_;[l
A ’,

‘ ?dﬁ@ : o

K . |V
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L2 Ut o) L T S
Example: o —

A /
Write an algorithm that reads| fou numbers, calculates and prints the sum of EVEX entered
C S’\A@

values.

< E ?ﬁ
K{)I\Z‘./D‘WL) ) g\l\V’\: O

2 ;
V% —cnba | ‘\ Lcnl- =onh+4

Example: (/ )

Trace the following algorithm and find the output. \[ L/L
What is the mathematical formula this algorithm represents? ~ - )4

o
0 «/Ve rﬁé+@+

Set total=0

Calculatei =i+1}]
A

i
¥
cof
L{ ? Calculatea=(ix1i)+8
L
g

3

Print total
value

total = total +(square
root of a)

+
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The WHILE keyword is used in the Pseudocode to indicate Looping.

Logical condition

No

Y

| WHILE( Condition )

IL Statement

Repeated
Statements

l—Ye

-
7
Zxample: M e,

Design an algorithm that will print the following sequence: /
2 4 8 16 32 64 128 256 512 1024 2048
1 Y 7 N
Flowcfart: 2 7> 2 s 2.t .}l 2"

Print result result- \,
No

value 102472
(:lnTl:-!p I b
result = resultx 4 ( &nd )
1 22

Pseudocode: acl
Start ~ Y
Set i = 2 ;
Set result = 1 ;
While (result < 1024) '

Calculate result = result x i ’
Print result value Qow?’

End . .
J\% Z‘? 7 Qvau
) 0 n) e )\» age 136 of 176
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/1 ,,
92 gl
Design an algorithm that will print the following sequence: I
7; 4 8, 16 32 64 128 256 512 1024 2048‘]
o W SO S S . \ s 40 QA
- >

Print result
value

1

Calculate
result=resultxi

.
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'f/ MV/-P
LUAK O\,JUO(_;’ F Y a= /"“’/‘J

| EVENT-CONTROLLED LOOPS""—>

- Iterates UNTIL a special value is encountered.

-~ (P 2
— )J ¢V =55 54 }
Ls A . ' ¢ W4 '
Example: \ - ,/U’\ ‘ f'//(é) ( :‘
Design an algorithm that will contmuously read characters unt11 ‘#’ is entered. The output is 3«
Y

how many uppercase letters were entered. VY‘/( WS g 5 9o / »E ‘\5_,.:\59 g\
ﬂf;?@ § =t . R
JC 'Cqé)h,,l{g: 0 l /9]‘/( 7, C=2l <_\‘4Ji €/ )

L

\cngrs i) Y G o el -

. ok 2
capitals = 0 \WQ
\

| IS
(capitals = capitals+ 1 1T {7+ 7" Page 137 of 176
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Sbim= O ——/

U

i [tevny - |

A customer has 500 NIS cash money and wanted to buy some items from a market. Design

an algorithm that will continlﬁgusly read the prices of items until their sum exceeds the 500

—

NIS, then output how many items can be bought with this amount of money. 9\51
/ .

Go OF v Sl L O

== ~
/M
J

4
Shvr = Svwh o pPrice '

——

.

ite

I items = items + 1

Llpp i @

(’/’ﬂji‘i\"/—,gll_é
/ Y

Fy O e U e
ey g
52& _J')[/)/

‘/‘_)r-fl-’_') MJZ/
My S
/)/ T ,‘ff/vd/:&

~

oy L o
Sl

Jrem -
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|09 |
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MUJ 7§°

rfq.n = S + price

}

PRINT: item

(ew

items = |tem + 1

U o b

ontp—t
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Exercises:
Use Flowchart and Pseudocode strategies to design an algorithm that solves each of the

following problems:

1) Read eight numbers and print how many negative numbers were entered. /

Sakad

2) Read a number and calculate and display the sum of its divisors.
—

Example: if the user inputs (15) then the divisors will be: (1, 3, 5, 15) and the output will

be their total (24).

3) Input five numbers and determine the maximum one.

4) Read two integers X and n, and prints the value of X raised to n (i.e. X" ).

Note: = XFXFX*X
Y
n times

5) Input a positive number N and prints out its factorial (i.e. N!)

Note: N!=N*(N-1)*(N-2) *..*2*1 ,
~
n times

6) Compute the total of the digits, for some entered integer. An integer is a number without

; . J
/fractlon. k\l‘)‘;’(f‘%c{{; ;\-\/L‘Z;—;"M
7) Display a positive integer number, which is entered by the user, in reversed order.

Example: when the input is (2753), the output will be (3572).

Hint: use remainder and division by (10).
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QI

/ PRINT: max  /

Ci=it+l



4) Read two integers X and n, and prints the value of X raised to n (i.e. X" ).

Note: = XFX*X* X
Y
n times
{‘(m&t‘-—j
haf ! //Y,_’/ el
w o fesAb . i
- 1 READ: X2 ° N A2 —F
A
\‘ & ]~
T 242 AN (-CSV\,U' = | [uw/\'}’ﬁf
E Y 2:¢ Co (J
A X
6 0\/\){‘9\”)“ ge‘ ) = )L L e /[
7~ "
ye.S \ X )/:{
PPy ] =
//ORVMJ,/ fecult 7 (esu\t = (cfa\vE & o .
1
J X %X \(]
C ¢ c—r\ ? p
X ¥x= X
V4 Tﬂtaﬂ . 0
< 2_( N vesad P
I M 1 <
£3 \*"J?-@] rTLSM\)::]_ J
-34- Q,&:ﬁ) Jx R =X
5 ll" 90 X >X .:-)2'
S "v)\ =\J
X i >Lh
XX NG




I

[ C= Cwl!

!

o
. /
') ’ <
/r r

t SiﬁT
\
/ READ: X

Je
rrc AL J

No "0 \
Yes

PRINT: result Y 4

—

| result = result * X \

PR‘ﬁ\l-T: r

END

%
/ READ: X

Je
if\re. AT J
v

c=|

N6
vEs

‘ result = result * X

o> 2




6) Compute the total of the digits, for some entered integer. An integer is a number without

fraction.

Total=0
v
/ Enter x /
¢
No Yes
/ Print Total / Total=Total+x%10
N
x=x/10
_End D |
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5) Input a positive number N and prints out its factorial (i.e. N!)

Note: N!=N*(N-1)* (N-2) *...*2*1

Y
n times
Flowchart
‘] TO-‘-., )
T
i=1,Total=1 92 7
v
Enter n 2 é
v
‘o 5 12°
/ Print Total / Total=Total * i
!
L |
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8) Compute the sum of all integers between two entered values (nl) and (n2), given that

(n1) should be greater than (n2).

9) Find the greatest common divisor (GCD) of two positive integers. If any of these

A nv

numbers is not positive, print a si o <8

e

4
ged ol
'\-__L‘I >
10) The user enters as much numbe L s
izl =1

negative. After a negative number is entered, the input stops, and the output should be the

the input was not

count of the entered values. Do not include the last negative value into the count.

Example: if the entered values were (1, 6, 0, 4, 8, 11, 36, 2, -10), the output should be (8).

11) The user enters a positive integer (n), this is followed by entering more (n) numbers,
and then output their average. Example: if the user first enters (5) to be stored as (n), then
he should enter (5) other values, like: (9, 7, 3, 6, 10), the total of these values =9 +7 + 3 +
6 + 10 = 35, and their average is (35 + 5) =7, so the output is (7).
cZz/,7 _

| =0 | o
12) Write an algorithm that prompts the user to enter an integer number, and prints the digits
of this number on separate lines: For Example: if the entered number is 65082 your program

displays: W };___\

SN D O 0N

13) Enter an integer number and determine whether it’s a PRIME number or not. (Note: a
PRIME number only divides on itself and 1).

“y
s s 0T :

':\(!J%/'AL}‘
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9) Find the greatest common divisor (GCD) of two positive integers. If any of these

numbers is not positive, print a suitable message.

Q1 <G !
\40 READ: n1,n




45047 Mo Vo — % e v ==
o pher RINNE<

65°m/[0 %éSUV . /}c(o—;\”

. o 1o > &
bovy M e
§59 /lv > 67 C e

(750 MDD v > 0

\2)

j@u)é—é\(‘tﬂf 59‘)//0 > 65
|5 maD b >
§)\fzﬂf\§'J«/ {5/ > 4

A,J/_‘g\i:}// é MUOlU > é

By £/l = 2evs
65082 MOD 10 > 2
65082 / 10 6508
6508 MOD 10 > 8
6508 / 10 > 650
650 MOD 10 9 0
650 /10 > 65
65 MOD 10 > 5
65/10 > 6

6 MOD 10 2 6
6 /10 = ZERO



. READ: nuwm
VYK L) 2
chrprend T
< l/‘ o ~ /\]
AN
4}‘?\)9\2/ K 2 cwa P
) s nmaa Ny 1o
JF

S ARAT: digh
ii N \/\V\V"\'I\Q

5! 65082 &100 SIS
65082 / 10 /6508 o d !
’ / Z READ: num j

‘ 1’9 6508/ MOD 1 9@
o’
* ~/ 6508 / 10 :
> 7
y (z; § 650MOD 102 0 |igit = nu:MOD 1o \CD
-, 650/ 10 ' l
%WC é‘ 63 MOD 10 2 5 _/ PRINT: digit /
y -
7{ é ﬁMOD 10 W=lnum/10
6/10 T D



10) The user enters as much numbers as possible, this should continue if the input was not L J

——— T T ’r~
negative. After a negative number is entered, the input stops, and the output should be the __,{ (ﬁ_
count of the entered values. Do not include the last negative value into the count.- ~

'
evesk
Example: if the entered values were (1, 6, 0, 4, 8, 11, 36, 2, -10), the output should beh>

——

Or MPC%\V@“ S
A . )
Y I

~.C

s S

o) L A
\l

\CUU\"\\‘N’; © j

:/[\' ?-// ):)]
osl S I
R e

—

//(%0 Nam
b

l\]7

(@
Y&

PR e e comie w1
I E

counter = 0

/READ:_‘)i_u:w'/

ounter = counter 41

_/ PRINT: counter




11) The user enters a positive integer (n), this is followed by entering more (n) numbers,
and then output their average. Example: if the user first enters (5) to be stored as (n), then
tp g p el s (5) (n)

he should enter (5) other values, like: (9, 7, 3; 6, 10), the total of these values=9 + 7 + 3 +
6 + 10 = 35, and their average is (35 + 5) = 7, so the output is (7).

Oyt l/l,

()1 J/C‘J/KL

READ:n____/ M,@}—é\_} Z)A_é:

3
SuW\::l‘)ﬁ\m_-'n 63,_)/;{9'7//’.)1/
2 *
o N7 Sz v 1) nf2

L 7S o
| avg = sum /'J‘.J /READ num / ol a?,ik/w

AJ_
/PRINT: ava

d0j)lg3 o dmsd S gl diyb aud £ gonoll
Sum = (n+1)*n/2

axlg ol &S5 ales ol




13) Enter an integer number and determine whether it’s a PRIME number or not. (Nofe: a
PRIME number only divides on itself and 1).

/;/q_/‘bdsy\’oi_c/\‘"():;y:://)d’J'

@
\“o READ: hum

L PRINT: "PRIME" /~ < X\ =4 R

END
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CHAPTER QUESTIONS:

Q1) State whether each of the following statements is TRUE or FALSE.

TRUE /

Statement
FALSE

[1] | Semantic errors are discovered during program run-time.

[2] | Pascalis a low-level programming language.

[3] | Instructions in assembly language are meaningful words called mnemonics.

[4] | Pseudocode will not follow strict lexical rules when forming an algorithm.

[5] | A language translator transforms machine code into source code.

[6] | Program logic may combine different control structures.
N

(’( . . " "
It is easy for programmers to write computer commands using machine

languages.

[8] | Aninterpreter will not generate an object code file for later execution.

[9] | HTML is mainly used for game development.

[10] | An algorithm should specify all the details of implementation.

A/IK\‘_\ »q-‘\‘(\"\/"‘/l/\
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Q2) Choose the best answer:
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1
In which phase of SDLC does the software developer (A, Design
analyses whether software can be prepared to fulfill all B@.Development
. >Testing
the requirements of the end user? D. Planning
2
A program must be converted to language to | A, Assembly
be executed by a computer. - Machine
C. High level
D. Very high level
3
A error does not prevent the program from (A syntax
running, but causes it to produce incorrect results. E.ﬁhardware
(G logic
D. fatal
4
A(n) is a set of well-defined logical steps  |A. logarithm
that must be taken to perform a task. B. plap of action
C. logic schedule
(ﬁ algorithm
5
An informal language that has no syntax rules and is not |A. faux code
meant to be compiled or executed is called . ? pseudocode
. Python
D. a flowchart
6
A structure can execute a set of statements |A. sequence 9
only under certain circumstances. P\ c1rcymstant1al ’
(C. decision
D. boolean
7 A. event
A -controlled loop repeats a specific |B. condition
number of times. C. decision
rlj.\/’count

Note
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COMPUTER PROGRAMMING USING C++
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C | j

I\%,/ i -
CHAPTER EIGHT & v— B
COMPUTER PROGRAMMING USING C++

TEXTBOOK: C++ Programming: From Problem Analysis to Program Design, 6™ Edition

AUTHOR: D.S. Malik 9 A"
INTRODUCTION oy 7 o)
(\ff' e A Programming Language: set of words, symbols and abbrev1at10ns used to construct
R ——
a computer program.
e A computer program is a_collection of commands (a.k.a. instructions, or statements)
that directs'th€ computer to do a task. e /J 2 alse Knes s

. / N s ol
~ e A Programming Language has: C— H‘UJ S S Z‘f(z;} & / ER
{VJ"J A7 Syntax: grammar rules used to construct valid (i.e. correct or legal) statements.
/‘;}) M — Semantics: meanmg of statements. N ('J
u

‘ <l N /o
C++ Programmm@b angﬁ)ge VoSt Waigh {G’t‘, > BN

. C++ is a high level We programming language, which was developed

s 9{ by Bjarne Stroustrup at Bell Labs since 1979, as an extension of the C language.
- (/70 -_—
O’ %Hr 1s a compiled language, which means that it has a compiler.
? L ny compilers were available by early 1990s, this let American National Standard
u f Institution (ANX)qu International Standard Organization (ISO) to standardize the
e YR —
; syntax of C++. I U\\‘ 2 ? <,~(\/” Z
r,,~t7. o We will study ANSI/IS/O Standard C++ as it was standardized in mid-1998.

e A compiler translates source code into its corresponding machine code (or object code).

Errors

v ]

00000101 |
statementi 11110000 |::> L
statement2 00000110 e -
statementN

\ Source Code /)f., zJ_) \)\ K O-bjicér(’bde j
Y \ )
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’/,
O AL paew

e Examples of C++ compilers, or sometimes calledle]_E (Integrated Development
Environment): Dev C++, MS Visual C++, Eclipse, NetBeans, code::Blocks, Turbo J = lw
C++, Borland C++, GCC.

e Web-based compilers for different programming languages:

https://www.onlinegdb.com/online_c++_ compiler

60N, <\ SR
Rules and Syntax of C++ / c / yb)l \,/ ffL - / f/ﬂ/\ vl G . lh
< C++ is a case-sensitive Janguage. 201 ,("Dc w} s )‘ /s

This means C++ differentiates between lowercase and uppercase letters. C (?‘P A W N
A #a

_ . lee
‘ \.\V' S"‘ J\ 6&-@/
Total # total \/J By the way:

. . . are called Braces
¢ The basic command in C++ is called a “Statemefit’”. f’{ {} - J)_(
\ ~—— -

? (Each statement in C++ ends by a semicolon |3 () are called Parenthesis

. ,) / WY — )
0\)5 J KJ KV a)/ < > are called Triangle

s A C+t block is a set of statements enclosed between braces {}

\ )’N}é (i .
[ &y - B bl K

E\’i ; 3 bcik

ne

Brackets

[ ] are called Brackets

} . C++ Program
S (
s A C++ program is a collection of sub-programsya OJC/ ; \oL\C
called “Functions” '
CRunctions”. y1p> 4Ly ey w-s?
¢ A Function is a block of code. Functions >
P ek bk
% A C++ program should _lm\V%@c\tion 0 ? CO‘e’
called main() function. ek R
~—
— &
)
< . :
O ¢ Program execution starts by the main() function. ( N
U wf L R b
U » _—
/ ) . ‘)y ﬂ f }
N /N

&
;é} ) 6\; \})J f/ }') \R:V—/)Z QL i/‘/)"’; Page 145 of 176
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LI Gy e M e
+» C++ Constructs (Vocabularies/ Alphabets):

o Hgog

) // CHARACTERS , Al oy L
A...Z Letters O X f Lercat?”
a.... Z ( > gU\OS\\' @ C;/ 0‘/0
s 2
707 0,1,2...9 Digits (1 T—

lo ﬂ»@v 07
<] S—SPACE

'(,\7 C—TAB } Whltespaces ,Lr ?Hc
}b"k L2 Blanks _7 ‘/q/) . of
el ( 8 7' 1& 1~ ek
}AS .
ﬁSPECIAL SYMBOLS Q‘ / // ’
/ {yC)<>11+- %/ % P

\
ﬂ Some symbols are not allowed, for example: + @ < ).

RESERVED WORDS (OR KEYWORDS)
o Keywords are words with special meanings.

. }7 e (C++ has more than 70 keywords like (keywords are all in lowercase letters):
UH ;/ auto const double float ﬂtw/ short
@) }/‘O) struct T unsigned ~ break '?)nti‘._n_u_e else for
s long signed _switch void case default enum
L §6f6 register sizeof typedef volatile
char do extern 1if return static
union while -
—/

</
£ o s e
J‘} o mn"’% CS\?XG@-O %’5\5@ &
_ A token is the smallest individual unit in a program.
| - For Example: £1is a token, ++ is a token, and == is a token.
- C++ tokens involve: . 2L dohrC @ij\.)
AN Reserved words. O/yg P

~ o ecial Symbols \Q\/
\iftfgﬁ Special Symbols. _\ﬁ ngbgz

(N\X\

) Identlﬁersﬂ j

$ﬂ){M /éjy\(

2

\

‘Q,Q CT'S’? \F \ )A,L \,C Page 146 of 176
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C++ program.
- Names includes the names of wvariables,
by.‘\f \ conste?nts, functlons 1
- These rules are: f
v e (C++ identifier consists of legers igits and j
\ j? ME \)- the underscore character (cannot contain a
4 / (,() - v, . —_ \(
i _{‘\y)spemal symbol.) —> wadey s(e
U5 L7 C-++ identifier cannot begin by a digit

PALESTINE POLYTECHNIC UNIVERSITY
2023/2024

+ Identifiers:

ENG. YOUSEF A. SALAH

5 b\ o

Identifiers are rules of creating valid names in a

e (C++ identifier cannot be a reserved on*N_/5

A

R4
coR eNE

o5

47 L/

tn X

)\ia \"

Exercise: Determine whether the following C++ identifiers are Valid or Invalid?

Identifier VALID/ INVALID Identifier | VALID/ INVALID
[1] | Sum_of Squares P [9] | Total 1/
[2] (D’{\O > & [10] @-Iours X
[3] [ Box 22 o [11]] Count L
[4] | alphgR M [12] | objec 1D Y
[5] | else Y [13] age%l X‘
[6] | Return v [14] | Folder2000 v
[7] | oneftwo \k [15] |QhdValue x
[8] | mySgalary 'X [16] | varTp3 X
<
d
S e
T
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ERRORS
Cput

@@:

;r Pfogl. obj

| omoumj

ilollool) S""‘q ez

1610101 2¢75 J\L
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/
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My First C++ Program ,, S )
l

\V)c\"’

/J”Jﬂ/ AN l%&w>
ouﬂ

t/wWCS «C SJFJ

U S D
B R, s,

JYANNIVE: "““”\ \
Q'</J\(/'/a}/ C) #include <1g;§ream>
(‘QX'.MM O %7
\fJ/ ’

(
1

>
ﬁ&bsf r

using namespace std;

7—Lnt main()
{

return 0;

’B,’L'»—e%/ufﬁcg'

/o»dis/

._5,/,&(

‘‘‘‘‘‘‘

cout << "Hello Palgestine" << en
& (const char [16])"Hello Palestine’

N

5:“'0 & < Anyeomputer program can be viewed as:
I 1y 1L ~
e Data — Sl (Z

VA e e QOperations (or instructions) to manipulate these data

7,/9’ X Xe
e g \
v

\(’ \ |
75'/)/")4@/ \(]g,\
A g

y
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[l

g
C++ Data Types 2
¢ A Data Type: set of values together with set of operations.

s C++ Supports the following categories of data types: R

. (( C++'s Data Types \Eé
\ \{\V\V“ /\ i\ D':;‘\ ':,i\—”")\ | i,

N \ el <7 R | | F'})\ I
re 75t C\:ﬂ & Simple ° 3()‘p\$tructured Pointers 7 \
‘/d ) Ff N\ (I//’
Vi "
o Q 7 7
% Simple data types include: (handled as one unit in memory) t

o‘?
s

e Integral
e FloatingtPoint r)_';,.f}

-

e Enumeration 9

et :

+» Integral Data Type: -

, A/ - Includes: int, char, bool .
;\/j/ ’;X 07/75a \ 3—" 3)\@.

) e >
’ | 1 | The int data type \,)’\ = ( \\(‘fg/ =
N <‘( fo— (s s 5y

- Used to hold zvﬁl_e/m_l@’bgs (numbers without fractional part).
- Example: 12,0, -658, +98, 67, 35871 are all integer numbers.
- No commas are used within an integer.

For 1nstance 12, 638 is an invalid integer value in C++.

[ 2 | The bool data type
- Used to hold logical values.
A
N
true false PINY
- true, false, and bool are all reserved words.
/ g

A VY VA
ot [

O I \ Page 150 of 176
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yA oS 3’ pNag
The char data type f, 3 —
S - AR e W wﬂfea’w,
;// \ Used to hofd character data (alphanumeric values). ( 4 < - 7
character data (alphanumeric vall

- Characters 1nclude

-(e y //
o Letters (A toZ andato z) ‘jf /\{ — 7
c\evet"e  Digits (0, 1,2, . 9)\4/&7
e Special Symbols (#, , @, &, %, ....) Lo

NC CRPAS 2 &= d
js N j A character value is enclosed between two single quotes ¢’ v - o /J/| v /

‘A cba 65’ (R 9 6” ‘.}, U"? () 1/ T4 ‘./2
M?\ O TR
’ (4 bl 6 ’ ¢ " (?
) \_/ 520 Hello!”” are all invalid characters, why? ) J/ . )

p‘// ba=

|
- C++uses ASCII code to represent characters. Each character has a value.

\ ‘OC—> 48 ‘A—> 65 ‘@ —> 97
\ \{/'. c17—> 49 ‘Ba_> 66 ‘b7_> 98 By the way:
; (P (0 . . . ASCII stands for
7 V\/ : : : American Standard
)v fj \//J) 9’ 57 : /‘Z’, o %0 7 122 Code for Information
FQ v ) st u'e H K> > ol o Interchange. G,
VU})&‘ \A(\\a @;,\@ ,j}lcfc_/j\’7
- A Sci\j . \d’ )J\
//\ SCLT (& ) ,/U

- Why ASCII? Fros —>
- How many bits used to encode each character in ASCII? ¥ \)\\9 L Jr\S W)
How many characters are represented in ASCII? 2~ _~ 956 —=
Is there any other character representation code? \5 o< - uw‘ ~Co ﬂ A

,;z ﬁ"&g

v

Y 0ol
g(,\\)\c') = I ol

\\(/\\0 \ ! Iy n' 'b/ '|-;/

o™
2 \ \ C ccl
cout << 5;<< endl; \n% Ase P el A
©0o000 s //10@/
C : ™
cout << '5'| << endl; o0
0)4/"/ \") y)’ OJ; \ © Page 151 of 176
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ASCII CODE

- A\ /
ASCI| control B—/ ASCII printable Extended ASCII
characters 1 characters characters
00 NULL  (Null character) 32 ce 64 @ 96 ) 128 ¢ 160 a 192 L 224 0
01 SOH (Startof Header) 33 ! 65 A 97 a 129 1} 161 i 193 4 225 R
02 STX (Start of Text) 34 " 66 B 98 b 130 é 162 6 194 226 O
03 ETX (End of Text) 35 k4 67 Cc 99 c 13 a 163 a 195 .|: 227 0
04 EOT (End of Trans.) 36 $ 68 D 100 d 132 a 164 fi 19% - 228 o
05 ENQ (Enquiry) 37 % 69 E 101 e 133 a 165 N 197 + 229 0
06 ACK (Acknowledgement) 38 & 70 F 102 f 134 a 166 L 198 a 230 T
07 BEL (Bell) 39 ' 7 G 103 g 135 [+ 167 ° 199 A 231 b
08 BS (Backspace) 40 ( 72 H 104 h 136 é 168 ¢ 200 L 232 -]
09 HT (Horizontal Tab) 41 ) 73 | 105 i 137 é 169 @ 201 E 233 U
10 iF (Line feed) 42 ' 74 J 106 i 138 [} 170 = 202 = 234 0
1 VT (Vertical Tab) 43 + 75 K 107 k 139 ) 17 a 203 I 235 V)
12 FF (Form feed) 44 . 76 L 108 | 140 i 172 Ya 204 £ 236 y
13 CR (Carriage return) 45 - 77 M 09 m 141 i 173 i 206 = 237 Y
14 SO (Shift Out) % . 78 N 110 n 142 A 174 « 206 F 238
15 Sl (Shift In) 47 ! 79 0 m 0 143 A 175 » 207 o 239
16 DLE (Data link escape) 48 0 80 P 12 p 144 E 176 & 208 & 240 =
17 DC1 (Devicecontoit) | | 49 1 |81 Q@ |13 g 145 @ (177 . 209 D 241 %
18 DC2 (Device control 2) 50 2 82 R 114 r 146 £ 178 210 3 242 _
19 DC3  (Device control 3) 51 3 83 S 115 s 147 [¢] 179 211 E 243 %
20 DC4 (Device control 4) 52 4 84 T 116 t 148 o 180 212 E 244 1
21 NAK (Negative acknowl.) 53 5 85 U 17 u 149 o 181 213 1 245 §
22 SYN (Synchronous idie) 54 6 86 V 118 v 150 a 182 A 214 | 246  +
23 ETB (End of trans. block) 5 7 87 W 119 w 151 0 183 A 215 1 247
24 CAN (Cancel) 56 8 88 X 120 X 152 y 184 © 216 I 248 >
25 EM (End of medium) 57 9 89 Y 121 y 153 0 185 ‘ﬂ 217 d 249 h
26 SUB (Substitute) 58 : 90 Z 122 z 154 0 186 218 250 .
27 ESC (Escape) 59 ; 91 [ 123 { 155 [*] 187 } 219 i 251 ’
28 FS (File separator) 60 < 92 \ 124 | 156 g 188 20 m 252 .
29 GS  (Group separator) 61 = 93 ] 1256 } 157 @ 189 ¢ 221 ! 253 2
30 RS (Record separator) 62 > 94 A 126 ~ 158 x 190 ¥ 222 | 254 m
K us (Unit separator) 63 ? 95 _ 159 f 191 1 223 W 255 nbsp
127 DEL (Delete)

Whas o 2 55t SR
57 =

L
(47
, 15 |7
([AZ
, a7
o 77

vV
W - Page 152 of 176



PALESTINE POLYTECHNIC UNIVERSITY Pﬁ‘/.\ T

COMPUTER AND PR\O)GRAMMING PRINCIPLES ‘ 2023/2024 ?U‘y} \ ENG. YOUSEF A. SALAH
( C_*Ne = g_Q(_,, qq I Fe_w\ L
% Floating- Pomt Data Type: BN —
o\,c?’j - Includes: float, double °/jé
- Used to hold real numb b thftlrt"‘ L= g&c¢
sed to hold real numbers (num ers with fractional part) o p a2 ) ) £ %/
- Floating-point numbers can be represented in two notations:

=% _~ e Decimal : Ex: 5400.0 0.0001 - (t‘zi»ﬁms @J ,c:/,.f,«'._(.g/(.g
\

) Scientific: Ex: 5.4Ezg93, 1. 0E,994 & 2 y
- Q\/
% qy‘,\_)é_. l/ > \/‘ wﬂ'ﬁ y \\)U & )
2 VQJ— aV, (1 \/6% e L e v -
/ E - Examples: [o y)m\7b_Q_s. (g ) ()\_\_ S N A\ s s . '
Se? U Rl Naber  \Ddegional Ot Foaing ot Notation~ &1 =1+
1.2345 = 12345 x 10—4 22YE!
- — =~ 0,705,924 15 7,592400E1
significand base Wp 'f/ &~
< J.)y/’ 018 \-BES 1.800000E-1
_— By the way J‘,/ 0.0000453 Y-5289 4 5300008-5
.25 and 25. are valid C++ | . \z/ VA VW 1Co 1. 48200080
Floating-Point numbers. / 2
BENEIo2E i 78000 1-§93 7,80000083 Lo
25. = 25.0 s w\yﬁ.ﬁ\l/'A‘u"’u 5 Uo~ -2 > 5 e\
~y Cad NS ST - ot
— > 5 ¢ SN t ?7
float data type o’ e €
A '/ - The data type float is used in C++ to represent any real number between -3.4E+38
J” and34E+38. Lo gyt —
- G ' \ 3 Q)N \
@,’3\_9\)(0 /\ —5 ’2'\4 * © 5 <—,' ¢
.5 | 2 |double data type ~
0 - The data type double is used in C++ to represent any real number between -
79; 1.7E+308 and 1.7E+308. C
/».7‘/0 \ N D VoS a0 — T
s Rery=
Note: Minimum and Maximum values are system dependent (compiler dependent).
< \ ———— —— N4 /n
5 n S AR S8 Y Vo sEre—
p ’, . V\,\‘ | '\ W \0 DV}' B I‘\
/0/ < W) Qs et L9 ¥ 07K 0

- . =
J‘\‘)QD\ / éj )/l% A).D\\“\e/ %\/‘xw , | S X\\)

[s 6o7EE TN e
L 'w\e\ho/ D
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AT ke . ity ey o, Lo o)
The string Data Type AT o)) ple=ow b«n(l t) “
*¢ The string data type is not a built-in C++ data type. ‘= 0 Al

% Requires #include <string> < J R : = .
— - L/\Q/\_S\‘é N E\)XA NSaa Xl

¢ The string data type is used to store text values.
% A C++ string is enclosed between two double quotations ®..eeeveesenssnsense i
% A string is sequence of zero or more characters.

o For Example: “Hello World” “I am 18 years old!” “A” “2017”

—_— '
<)27% Zero-length string is called the NULL string 7, _— S 2V, Yo C{{- J—% ’,\
'\"P\7 nt - ,
s C++ string cannot be separated into multiple lines. (k<< e el
r/,/ﬁf(o Example: . “I Live /S\S Zint main()
’ t , .., ¢ |Invalid {
% in Palestine.” | || "Helle {(
Palestine"®
E Patestine |
b—)\ PSS (/ eowg \\/\, &% \

U/(/‘
C++ Arithmetic Operators / 0 GusC L~ &)

% C++ is capable of performing Addition (+), Subtraction (-), 71
Multiplication (*), Division (/), and Modulus (or

Remainder) (%). Expression Y
- o . . . . . V’ﬂ{,/
_,r;?d)‘ ¢ Arithmetic expression: numbers separated by arithmetic = -
\ - Operands
‘f{)y\/\ operators. (¢, - /7“-//) & = E
- N— =

% Data at which the operator to be applied on are called:

Operands. — el AN

-—
% An operator can be: Sig L

&\Qv 4\//\,\7\ e Unary Operator: has a single operand. (Ex: +5, -num)
\ " —_—
bb\:\daé\») e Binary Operator: has two operands. (Ex:, 15+ 6, x *y)
\ -—

=] r% .
% +and < are unary and binary operators.

\
QR : : : :
% * /, % are binary operators. (6 * is not a valid expression)
—
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\\\Ahj'i i, 5~ \\V\\‘/ ‘,b\k L R \\\}\/| U
< The Division Operator / ' }) 9;
- If the two operands are integers, the result is an integer. p@/‘l g
Fu/zsggExamples 5/292 4/920 14/3 >4 7/293 ‘1/ ///
70/29 35 T 7/20935°  7.0/20F¥35 -
C""//;/ 0 -)ﬁlcal ERE(;IE V“””Lé'f"%op ﬂ )
s S‘A——
( yyw*t' The Modulus Operator % > : _,\{ ,// /M / 4
’ ;0) - % is used only with ﬂege {p\erands it yields the remainder of division. —_
/Examples 34 % r@\) 15%4=> 3 2%7=>2 -
25.5% 3 = ERROR 39 % 0 =» Logical ERROR

3 M
ot

Exercise:  What is the output of the following C++ Program?

#include <iostream>

using namespace std; ( )
void main() Juk VV‘""‘ ,
’o;z%{ e 20

J—'L “__Ji _’q_
cout <<@2 + 5 =B << 2 +5 << endl; —> 2x9
cout << "3.0 + 9.4 = " << 3.0 + 9.4 << endl; \’l%

cout << "34 - 20 = " << 34 - 20 << endl; ~ao28 = W
cout << "16.3 - 5.2 = " << 16.3 - 5.2 << endl;
cout << "2 * 7 =" << 2 * 7 << endl;
cout << "5 / 2 =" << 5/ 2 << endl;
cout << "4.2 * 2.5 = " << 4.2 * 2.5 << endl;
cout << "37 % 5 =" << 37 %5 << endl; 2L
cout << "4 % 6 = " << 4 % 6 << endl; Z{
}
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P
i
. / < = ‘.f}j/ J=— Vv \59 \
< Order of Precedence:/ — ! 6 ) V)

- An expression is evhluated according to precedence rules.

- Associativity determines how operators of the same precedence are grouped in the

absence of parentheses. ~
o \
Precedence Operator Associativity ——> 3»—’20
Higher Parenthesis ()
==\ 1)
* /[ 0% Left to Right 5=
+ - Left to Right
Lower oI\
- |
)
< Examples: S
cout << 2 + 3 * 5; |3 cout << (2 + 3) * 5;
")
5 AN K 29 S
cout<<7/?2*3; & cout << 39 %4 * 3 / 5;
ﬁ — A ; L9 ‘—“2 a/S )
[ 9 L [
(‘7 )(: D 2 ,
cout << 6 / 4 + 3.9; cout << ‘A’ + 2;

— I
— T =

4.q @”\*

cout <« 3 * 7 - 6 + * / 4 + 5; cout << “Hello”
75]‘j L | us ) << “World”;
L ' using namespace std;
[ L\ b LL ] 3 )—O
v ql’“‘ Jint mainQ)
cout <<« 9 +7 *5 %3 -5%*99% 11 - 8 << endl; | {

A
L ) cout << "Hello"
I\ b{-{/‘ > ’ l f ) << "World";
A
\ @

N - V Y Microsoft Visual Studio Debw X

elloWorld

3



PALESTINE POLYTECHNIC UNIVERSITY \

COMPUTER AND PROGRAMMING PRINCIPLES 2023/2024 Z ENG. YOUSEF A. SALAH
\2
EXAMPLE: Z- ]

Cd

#include <iostream>
using namespace std;
int main()

{

-

cout <<
cout <<
cout <<
cout <<

return 0;

S (7

=

-12.5

= // This program calculates ...
// Author: Yousef Salah
// Last update,

—#include <iostream>
#include <string>

using namespace std;

VW

,§/ sl
C++ COMMENTS 324 <=2 2 ) ol WM P (\_>\_> \MC J==

- Comments are explanatory Sentences in the source code.
- Comments are not executed, and are ignored by the compller
- Comments are directed to the reader of the program.

- There are two styles of writing comments in C++:
T

A int ma
&
X z( / \ cout << "Hello
return 0;

C , }
C 0 C++ Style Lotk CStyle
C ) Single-Line Comments ( Multiple-Line
I i, Connnenm

7 J
e
e
-] // This program calculates .... /* This program calculates ....
// Author: Yousef Salah Author: Yousef Salah
// Last update, 13/12/2023 Last update, 13/12/2023 */

B> 32
W sy ==

SN >
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\?:'5 ﬂjl/'/t‘ LC; Cr«l- C\_QLQ_e/S
How C++ ALLOCATES MEMORY LOCATIONS?
Using Declaration Statement instructs the computer to put data into the computer’s

memory. l/> W (‘6\5 N “[H (r.)

13 < sYNTAX/ of Declarattion Statement: ,4(0‘{5 (li v 5} Ao X/J (;J
'« 1
o e dataType identifier; | OR dataType_identifier, 1dent1ﬁecldent1ﬁer Yot /\(
5 (— 1\ ? '\
Zﬁ’ 1=
¢ Varlable Name int char bool double float string

A et VR VON GRS G | @ ot 2w 3o G e 10 s (S
°”1)’*CL°5’)?,°"°'()€M—’—\»€—}JU\ CTABIN i

1799 6\

% A Declaration Statement reserves a memory location | BY the way:
~ . ~ - Avariableis a memory S~f'”‘7
ol Rt IV SSIPRUR T S P P 19
called varlable.(\\ oy ) / —C L \ location. /o:_!, LV ) g
% The content (value) of a variable may change during | - NO variables may have the
program execution. O(..(_o \,Wﬂ g‘\,k _) ‘-/\,3,5 same names (in the same
block).

\) — _\)7
int counter; N

/* tells the computer to allocate a memory | SN Memory ”u\>°\t‘ —

location to store an integer value */ otV o) ( Y A 29 | counter 2t
“wy \_D— y' \
| ‘f JS Z/ W \}V\‘_t(‘ Hc\.-

char ey 6" b 1, 41 je e )

// ch 1s a variable, it will hold a character B ?? | ch
\
value :
c:_*/(ef( <Z‘\I - : 3 ?? | amount
p double amount; T
// amount will contain a real number /;,J 291 x
/197 CNKNOWN , ¥ 24 -
cout << amount; // 77 -
- & A —)J‘ELJ .
A’\)\/"/ mt X, Y5 7Y
/ // two integer variables are created

\,@MCZN :
AT Gk e

A

conws <l w=

Y /)J'/ -’3} Z’

= Page 158 of 176
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EXERCISE: | Which of the following C++ declaration statements are correct?

VALID/ . VALID/
. Declaration Declaration
' (c\ _J i\/ﬂ" B <_\r__)h INVALID INVALID
UM [1] string my name; ¥ | [6] |int Va@017; 7<
o [2] | Bpol .isOK, Z‘;" X [7] |charcl, c2, c3; - >2=$_€é( JL\_\L)(
re Vel [3] | char.ch#1; X |[8] |int Double— | . _~ L F Sl g,
J . . .
/- 4 . 9 . ’ [« -
O e L B A LR S X | P
9 9)\ . [5] | double 4sale; 7( [10] | int return; ' ‘.2/‘, {C S/

v . we A X
Z“\//-'JJ"""Av 9"} UV R JUS P

/. :'J Lr -
o Ass1gnment Statement: J/ <y

- Assigns (stores) a value into a variable. ( = is called the assignment operator)

- SYNTAX of Assignment Statement:

variable = expression;

EXAMPLE:
int num; // declares an integer variable called num Memory
cout << num; ??
- L 29
// UNKOWN value will be printed /7 | num

Memory
num = 10; //Assignment
cout << num; | 10
VAN 10 2 | num
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num=8 * 5 —13; Memory

cout <<num; | 27
AN

2730 | num

2+3=num; // ERROR
38 = num; // ERROR

num =num + 2; // Valid

cout << num; // Prints 29

EXAMPLE: S \ S
#include <iostream»> ' J U -
#include <string> 5 <z & o=
using namespace std; ;S(—? por= 0\, L/. /7 !
R -
?nt maln&(/) ,/df/b \f«.\'\ CL\ Ley Lt —
C’/_d\
— u int wval; char ch; VS - 7 1 1 ¢
<257 float tax; string str; - &0 )
A
cout << Zyal* ----> W) M I
“val> ~ ? I
/
f“M/coc:t <<val; ------ > |12 | e/ ?
507 7~
- val=6+4 *2;
cout <<%1'a;\—3—---> "
« 3 AN
val=17% 7 ;
¢
/C/ S« cout <<wval; ------ > Lo
, ! )19/ ch= A
- t h > | A
A cout <<cn; ------
- £
|
'l .
N o & ch='A; //ERROR int quantity = 12,000; /ERROR e \/u ‘
ch=‘@’; // VALID ch=°465’; // ERROR

ch=“7; //VALID val =465; // VALID o7 S i
;J/,fz 22 3}‘(? » .\“ék
ol YN A
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/ P kay
(/{a/)g=8.15; )
RRW‘" cout << tax; ------ > €Y :
zs RS
e (o~ Vit (2"
‘/ \ tax = 1.2E3; // VALID . <
7\’;_5 cout << tax; ------ SO Y, T N
.\,_
v AN \
F b « =S », > e
\; tax = 5.0 / 2; cout << tax; // Prints _7.S
r\u.wf Do byt o
5 str = I’m Programming in C++; // ERROR - e
’?rl) Zstr‘ = "I’m Programming in C++"; // VALID

cout << "str"; // Prints Sk«
cout << str; // Prints ) v pfavemm® Yw C8 T
v?zf"%p——J LN

; double ch; // ERROR, NO variables may have the same name
) % double Ch; // VALID

, ;G)( Lﬂ \{
g
XFeturn 0; 5 ck 4 Ch
ey
4 I 7 9.
ik
C\"'x% f '\ SQQZ?J/—? P = (6\ A/ﬁC‘ﬂ-lﬂ.} 0/65
+ Initialization Statement: —> w""’ s C’e") ? o
- Assigning a value into a variable during declaration. 7 88ig airgea

- [ - - |— . 5
- SYNTAX of an Assignment Statement: ,\zJ,a/" s =& E, < l Dt fe"é-@?ﬂg"

< \ DataType identifier = value;

ap 7
/)J'// - Sosdab v vL e e
EXAMPLI?ES); é_\ o ~ >
int num=5; _ inta=1,b, c=2;
N S 2 e~
char code = ’; b= « b=c; // VALID
v g ;—l /strlng te{‘; = return cout <<c; // prints 2
v gz; - 194 2.
_JF float alpha = 83 0. b-yp-11 Inttemp =12—-4 % 3l // VALID
. ﬂ?‘( 3") _d-' 6‘_ -‘-‘2 kN \
S 1ntx 10, y =15; intnVar=a%b —¢; // VALID
¢ double beta = ; // ERROR =
/f’”'° ) T- 2
DSI/J\‘ Ny Vo o
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(C Y - '3 N&f) oS',J\lfu\_;

Vo oSS
% Named Constant: — = adS v &5 ket

- A named constant is a named memory location at which its value (i.e. content) cannot

be changed. =l Y, //"\»—0 (_MJJlB 1 ‘/.o Lf,vwf
- SYNTAX of a Namei Constanf: ® CC_D/, G (oSt 2§ Té\f/
L-Q 2'9“ ¢ | -~ é—fv‘-( = //\
Cousk const DataType identifier = value; Eats
o . 2Lt L Cont
( v reserved word ‘J - .
//ch 4’ cvuJ
VAR AL k {Y"J .
EXAMPLE: UQ U$’

#include <iostream>
#include <string>
using namespace std;

int main()

{
const float PI = 3.14; E\r‘i_
const double TAX = 0.17; )'5‘”
const char STAR = "*'; . o \
const int MAX = 20; , (YT D,
const int MIN; //ERROR —> =@ &b )L / 46;97\.*_&0-7
(24 PI =3.1428; //ERROR —= §wil \(J/,&»Jl el
Jﬁg){ TAX = 0.15; //ERROR Cansd —sv
} A ComSt iy ' o/
int const; //ERROR —> /"-é ' I«li'ﬂif( 3
(\ak 4 string STAR;  //ERROR 2 oF NE g e

~9r" const string PPU = "Palestine Polytechnic University"; : o
v i ' > Spied P L
e <% cout << PPU;  // Prints PeSSS Pagve o Univer 8 fre A‘,?

. \ v

G Symd
}
et
ce— s (* 7, AN J\{l»})% ?J(V’Jé—cc /N\Q‘Z/ Coni\-anr _)‘
wrewns e S /M«Jv—‘uwjg YA g S
2 1{’41&(’/”2 2. YA U L N B2

L(Zsz N\QWM“’A&% N« “’\;SZQHS;_)(

~ NG (2,
Contt Hosk )+ 2 “m/o I TEUNE R 5 e B
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The Input (Read) Statement
% A C++ program may need to input data during execution.

% The cin and the extraction operator >> are used to prompt the user to enter a value (in
most program environments from the keyboard), and to put it into a variable located in

memory. (Interactive input)

«* SYNTAX of C++ read statement:

cin >> variable; OR cin >> variable >> variable >> ....;
/

\\};;/

N

- oY
/’Vyk_/

EXAMPLE:

int num = 18;

cout << num; // prints I %

Memory
ﬂ . 25 —
cin >> nim; :
// The program pauses asking the user to 2548 | num
// enter a value from the Keyboard
cout << num; // prints ) 5
/cin >> ﬂang; // ERROR
c
\9)’ cin >> 68; // ERROR By the way:

<< is called the
const int AMOUNT = 100; nsestion Operator,
: >> is called the
cin >> AMOUNT; // ERROR, why? Extraction Operator.

9/ \
o
. oy
(',I7 gﬁ (JJ Page 163 of 176
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EXAMPLE:

#include <iostream>
#include <string>
using namespace std;
int main()

{
string fstName;
string LstName;
int age;
double weight;
cout << "Enter first name, last name, age, "
<< "and weight:" << endl;
cin >> fstName >> LstName;
cin >> age >> weight;
cout << "Name: " << fstName << " " << LstName << endl;
cout << "Age: " << age << endl;
cout << "Weight: " << weight << endl;
return 0;
}

C:\Users\youse\source\repos\ X + v

Enter first name, last name, age, and weight:

oy VLI WOWIL WIDWET FJIUNIIY R

Enter first name, last name, age, and weight:
Ahmad Ali 25 90.7
Name: Ahmad Ali

Age: 35
Weight: 90.7
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EXAMPLE:

#include <iostream>
#include <string>
using namespace std;
int main()

{
string fstName;
string LstName;
int age;
double weight;
cout << "Enter first name, last name, age, "
<< "and weight:" << endl;
cin >> fstName >> LstName;
cin >> age >> weight;
cout << "Name: " << fstName << " " << LstName << endl;
cout << "Age: " << age << endl;
cout << "Weight: " << weight << endl;
return 0;
}
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EXERCISE:

Write a C++ program that reads the radius of a circle, then finds and displays the area and
circumference of this circle. (Draw the flowchart first).

Hint: area = ntr’, circumference = 2nr

// This program will find the area and circumference of a circle
#include <iostream>

using namespace std;

int main()

{

float rad, area, cir;

const double PI = 3.14;
I

cout << "Enter the radius of a circle: ";
cin >> rad;

area = PI * rad * rad;
cir F 2 * PI * rad;

cout << "The area of this circle = " << area << endl;
cout << "The circumference of this circle = " << cir << endl;

return 0;
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1 |Coercion: [ 2\,)9

(automatlcally) IF P

(iType Conversion (Casting and Coerc

-

G f;&iif

W

"\/Ji Coercion means converting a Va(l‘:.e from data type to another data type i mphc1tly

y \/J\ OSSIBLE. o)
RS | Ve
p o1 25 .0
ﬁ\ iJ 6&3 ne “n o~ double — ] "
f‘) }\‘ J'y)f ) g‘t < float
d o (5 = —>Achar _~
int * string /
nk J oQJ J:- I, = - Lo >
EXAMPLE: ) .
int num; et
[Eﬁ{char ch; ool s [e-' SR Memory Lely o
‘)\ float val; PR /\'/l:,u Jssv 'f} Yy 7? num (QJC/;W
(g ) ' double num;?7/ ERROR o . : ,//
f o num =4.9; // Coercion _ z%;j\" 2?5":::37; c\;e 2? C,h—
cout << num; // Prints H rdh (I -
Is ‘)f val=2; // Coerc10n J g - R
5 AN 09 ST :
t << showpoint; Y S -
an <<val; // Prlnts 2-0 ;
CL ¢ A o‘Q ‘Jé‘j o
y«: ch = 65: m e
f” cout <<ch; //Prints _A .59
LI ( _u)\i — equals ZERO. EAYPA TP PS-
et o float f=8.0; [ ) V'fvf’ s o
val = “Hello”; /ERROR ——> QJ cout << ¥; L2 )

num = “ABCD”; // ERROR
num = “21”; // ERROR

,7’”37?% PN

(k/ num = ‘B’; // Coercion

ASL\\ )\

ICI % qq

cout << num; // Prints éé .

// showpoint forces the fraction to be
// printed even if it equals ZERO.

float f = 8.0;
cout << showpoint; 8.0
cout << f; PZAN
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Castin :
- Casting means converting a value from data type to another data type exp c1tly IF Y, ),..L\
POSSIBLE. ‘A
C++ provides a cast operator static_cast to perform casting: _ d:p B
A &9
cx/\/"fl )i’/"/&)/’/ < 4\/'\& . ; / Cf/./é!\’
" g )3 ,jp\)"'e static cast<DataType>(value)
A)))J A ) wﬁ-" -
- static_cast is a keyword. d««/‘l\»ﬂ@ Dedyc - C.«S}. Z ( )
: s Jg= \ ST
EXAMPLES: Y. ) Y ;7 A
/\ Jo='© ~
1 | cout << static_cast<int>(7. 9) << endl; —
ot T =
cout << showpoint; —
J
€ N\
cout << static_cast<double>(25) ; \/ 15.0
? o (5
cout << static cast<1nt> (‘A);
o b d
cout << static _cast<char> (100); JZaN
I \IQ =
RN
ol cout << static_cast< float > (15) / 2; - 79
W —
e \ - N ¥ P, |
N4 — A~ J.
3
5. cout << showpoint; -+ = .D
Jf" co << static_cast<float> (15/2);
i WSy oo o D
5 \E
cout<< static cast<int>( 7.8 +(static_cast<doub1e>(15/ﬁ / 2); l S
T L \So /|
\ 35
; 7
| A<
\
(S
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NOTE: Casting will not change the variable’s data type.

EXAMPLE: ol Zal, : bt -
int alpha; \ JA.a\_.,J) — ]
double beta; \Jv"‘}”e J L 5 .
o .
. ‘1' S
beta = 2.5; WO b (o — — 7

alpha = static_cast<int> (beta), // or alphél= beta;
— T 0 90

cout << alpha; // Prints 9 COC*/Cw""‘
cout << beta; // Prints n.5

@

EXERCISE: | What is the output of the following C++ code?

Code Fragment OuTtpPuUT
inta=5,b=10; -~ b \~ Assume the input is:
char ch; ?

yd
\‘\‘_)‘

cin >> a;
. C\'
cin >> ch;

cin >>b; '

‘A\V

cout << a << endl << b << endl << ch; Yy o e—

CC— é—/’

o el g E N e -

0\/"—\}? W N
- -
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(> e [\% e Ve
int firstNum, secondNum; Assume the input is:
double z;

char ch;
string name;

firstNum = 4; y
secondNum = 2 *firstNum + 7;
z = (firséhum +1) / 2.0;

]

Ps
&

cout << z << endl;

ch = "A";
cout << secondNum << endl;

cin >> secondNum;
cin >> z; ¢ ) ZS
-

3 B /15

>firsthNum < 2, *secondNum/ + s <)

static_cast<int>(z);

cout << firstNum << endl; /?7 /N
a7.7

cin >> name; & . 0
secondNup/ =(secondNum + 1; |
cin >>£ch; cout << ch << endl;

// M’ in ASCII = 77 1w oY
firstNum = firstNum + static_cast<int>(ch);1 —> 3l T"“%—Q’ -
z = firstNum

- 7

\o¢- 152 = 407A
cout << z << endl << firstNum << endl <«
secondNum;

/;“"b{i“t”“"'- secondNum; //% 1\5/3J9‘”y w firstNum  secondNum z ch  name
~double z;

ehar ch; _“f‘ 4‘5"
string name; = ’ -
firstNum = 4;

secondNum = 2 *Firsl‘tNum + 78 103 q
2z = (Firstnum + 1) / 2.0;

eeut << z << endl;

£h = 'A";

fout << secondNum << endl;

scin >> secondNum; 9_5

n 2

.3 Jenny M

S&%|

m >> z; ]
AirsthNum = 2 *selc‘ondNum + static_ca:sst<ir@),‘ IS - .“\, U‘-P]“S\VOUSP\“ ,QOUTCP\I‘PDO <
~cout << firstNum << endl; 31 N . i . Y =~ ”
PR — M o automatically close the
=secondNum = secondNum + 1; q-l) B S [y D Sy g
~€in >> ch; e6ut << ch << endl;
/1 ‘M in ASCII = 77 ™Y
firstNum i firs N\gm + statica:}stﬂln{:(m;
z = Firu&lm —‘;}
cout << z << endl << firstNum << endl << secondNum;
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\ SN2 T 22\ of N R
—> S‘\w\\‘ &-
JIncrement and Decrement Operators _—<—
n/ - C++ provides the increment operator ++, which increases the value of a w@nd \U

_9 the decrement operator, —, which decreases the value of a variable by 1. b(j'
M./- —

~ /
f -I ~~ ﬂ <g
\~ Pre-increment: ++variable V3 $’U vart+; and ++var; = var=var +V ‘

/
\ : ; s
5 Post-increment: variable++ QU 9 ﬂ
Pre-decrement: —variable N var--; and --var, = var=var-I] ‘UO v/
/

/I

y Post-decrement: variable— \J& Y D le A b - v V/
N\ (o b ed e
/
[) / /- Wl s J 1 t?
* - Example: W e 5>V 1,2 C
. S E0
S nt ctr = 5; 5= %x >/
Lw"étr++ // or ++ctr; b e

})5‘\" cout << ctr; // Prmts(‘j\ d/o vp b Y,

of (ctr+2)++; // ERROR Y N\
58++: // ERROR ‘
bf s
/ (;5 double beta = 9.65; Olq() LS ,N
f;’; beta -- //@ - be'ta —_ >/ /%) b
t,b cout << beta; // Prints 8.65
ff :
/ char ch = ‘c’; b7
ch++; \ ok, \
S \J{ cout << ch; // Prlnts

W
\J\

~S | LA e s

/ A~ \ =4 w3 d.t:ss — < o
pré- and post- operators are different from each other when these operators are applied
,_\,/ / w1th1n an expression.

Ler W S
U.Sjy— For 1n§‘%a;r_1/ce m“/d-’s_ 4)\.!) C;"?)”:Q_J
o "I e 1) N = var; {
/.’ < 9 \ -ﬂ‘—* 7 , o~ _
P?J{Q‘L\i N= vart+; 2) var = var + 1; Mgfjhw Sas ) S0 /‘C‘Q N
v'/)\ O~
\)‘*| « 1) var = var +1; Ry
2’ A 5 N—++var', 2) N = var; - 92
?/\ '<‘) M/ ~ ‘//r'”/
I
. fﬂ \5 -
‘7 '\S\
MINRR
J
)
c_,{,J
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) /\1/ '\j /\-H’ ’
- Example: jL_ \9~ - P "/\y U
I ’,
, g , A&l q
ntv=_g; int vi= §; 1
. pfc’ jﬁ’é,_cout << v++; // Prints E cout << ++v; // Prints 51
- J cout <<v; // Prints _(} cout <<v; // Prints A
M A4 ~ )
Vo 7 N
97
ot
- Example:
) B _ ) 7
int a=4,b=7,c; A}\
T AT
)< (%\= at++ * --b:

\jd‘
A\ *4
/7{ e T X
;L;{ cout << a; // Prints L

. or cout<< b; // Prints 6
y’,’j ‘' cout<< c¢; // Prints QA

S a=b+*7, 6r7
¥, Aut << a; // Prints H’L

Y] (o cout << b; //Prints __ 7
7. g

;. * % NIR
\9‘4 ™ —

c=2%*a+++b;

C o
cout << c; // Prints q 2:
cout << b; // Prints __ ¢
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- Escape sequences are special characters that have special meanings inside a string or a

character.

- C++ Escape Sequences: \m  \t \> \” \\ @)""\c

Consider the following table for their meanings:

N
e

Qb

: Remember:
| Meaning <har ch;
A ‘‘n’ New Line ! ' ch = 65; // Legal, coercion ~—> AT
W T [Tab SPACES \‘)?CC'F'GS" // ERROR
\ A\¥ Backslash \ ,\( cout << “l am Studying
o €\»”’ Double T N a C++ Course.”; // not Legal ,
\ Quotation (]
€\»° Single ¢
Quotation
| \I \
EXAMPLES:
1 | cout << "Hello \nWorld"; \{e o
n 1] ] :/ n ", V\
cout << "Hello" << '\n' < "World"; ) o (/q
cout << "Hello" << endl << "World"; - AN
2
cout << "I Live in "Palestine" country."; //ERROR N
cout << "I Live in \"Palestine\" country."; ———= * \L\Je i« Pelegw-
Cove
3
cout << "\\C++\\ Course"; \C’V"\ Conve
! L
cout << "Hello \t World"; \~\e\(b S
5

cout

<< "Hello \\t World";

\\(’/\\\)\ b wov\/(

A
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My name is James.

The newline escape sequence is \n

6 The tab character is '\t'
cout << "Hello \nthere. \nMy name is James." << endl; —\\/\O‘C -
cout << "The newline escape sequence is \\n" << endl; /\,\\5 n e 'S devex.
n O 1 n . ] e\
cout << "The tab character is \;[\35\ << endl; e Seudime eTae Qﬁ/._.a\l\s\l,\
>\ x The | By Aoveere 60\
7
cout << "String \"Sunny\" contains five characters.";
c'\n,_,,/,_ckgr'

g)w‘\tj “S‘—MV:] AN GFTIV2% N "{4\/0_

More on Assignment Statements
- C++ provides compound assignment operators: +=  -= *= /= %=

a and b are two variables, then:
\jyat=b; da=a+b;

a-=b; »a=a-b;

a*=b; »a=a*b;

a/=b; »a=a/b;

a%=b; Da=a%b;

e 1
35
- Example:

int x=5,y=7,

x+=y; //x=x+Yy;

cout <<x; // Prints 12

.
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This example shows several compound assignment statements that are equivalent to
simple assignment statements.

Simple Assignment Statement Compound Assignment Statement
i=1i+ 5 = \*2*7 i += 5;

- 13 2P - X*C\'\/
counter = counter + 1; counter += 1;

sum = sum + number; gum+ Y7 sum += number;
amount = amount * (in est + 1); amount *= interest + 1;

X =%/ (7457 st Aws) X /=y +5;
— 7

Y Kj«Q) J

EXERCISES:

[1] Use a compound assignment operator to convert the following simple assignment:

X=x*y+z-5;

X jr(Z“ﬂ/){,’
L = %:&VZ—S;;‘

[2] Write the equivalent C++ code for each of the following mathematical equations:

int main() 1o

{
5 float cel, fah;
c==(f-32) |
9 q cout << "Enter a fahrenheit temperature: "; | |
cin >> fah; '

ZJ (’\_/cel =5.0/9.0* (
— )

7°
cout << "The celsius equivalent value = " << cel << endl;
s

B+C

-k /|- @*C//(O‘E)/;
root — —b+(I;2a—4aC) Footz _b*(\bwb quaﬁ/ﬂaéa),

A=
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[3] Write a C++ program that reads a 3-digit number, and prints its digits on separate

 ln=) Jurs =3
6
<TTQ C§’1}7 int num, digit;

int num, digit;

lines.

v

cout << "Enter a three-digit number: ";

cout << "Enter a three-digit number: "; cin >> num;

cin >> num;

i = un % 10; INgligit = num % 10;
cout << digit << endl; cout << dlglt << endl.;
num = num / 10; // OR num /= 10; num = num / 10; // OR num /= 10;
digit = num % 10; s o
cout << digit << endl; dlglt = num % 10,

num = num / 10;

digit = num % 10;

// OR num /= 10;

cout << digit << endl;

num = num / 10;

// OR num /= 10;

cout << digit << endl;
digit = num % 10;

return ©; cout << digit << endl;

return 0;

[4] Newton’s law states that the force, F, between two bodies of masses M1 and M2 is given
by:

L My My
F= k( d2 ) : . .
that prompts the user to input the masses of the bodies, and the distance
0 h

(9.
betweén the g dies. The program then outputs the force between the bodies.

[EJ Microsoft visual Studio Debu % +

in which k is the gravitational constant and d is the distance between the
bodies. The value of k is 6.67 X 10 dyn.cm?/g>. Write a C++ program

Enter the two masses: 5.12 76.23
between the two masses:
18 99593e—99*

65.892

Enter the distance

—-Jint main() Newton's Force =

{
double M1, M2, Force, dist;
const double K = 6.67E-8;
cout << "Enter the two masses: ";
cin >> M1 >> M2;
cout << "Enter the distance between the two masses: ";
cin >> dist;
Force = K * ( (M1 * M2 )/ (dist * dist));
cout << "Newton's Force = " << Force << endl;
return 0O;

}
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double M1, M2, Force, dist;
const double K = 6.67E-8;

cout << "Enter the two masses: ";

cin >> M1 >> M2;

cout << "Enter the distance between the two masses: ";
cin >> dist;

Force =K * ( (M1 * M2)/ (dist * dist));

cout << "Newton's Force = " << Force << end|;

system("PAUSE");

THE END

Page 176 of 176



PALESTINE POLYTECHNIC UNIVERSITY
COMPUTER AND PROGRAMMING PRINCIPLES 2023/2024 ENG. YOUSEF A. SALAH

THE END
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