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Algorithms

1- well defined procedure
that allows a computer to
solve a problem

2- a sequence of
unambiguous instructions

3- a series of logical steps in
an English-like language that
is easily understood

Flow chart

a graphical representation of
an algorithm.

It is a step-by-step process
to solve a problem in
graphical form.

Computer
program

a sequence of instructions
executed by a computer.
Every task of a computeris
done using a computer
program.
e it is also referred to
as code

Programming

The process of creating a set
of instructions that tell a
computer how to perform a
task.

e it is also referred to
as coding

Programming language

We are now able to communicate with machines using programming languages
that are close to our own natural languages, such as Arabic or English, but they are

Translators

Responsible of converting
your source code to binary
machine language. Refer to
the binaries as object code,
the program, or a common
word today: app

sources code

It is a raw text file, written on
very simple editors, like the
Windows Notepad. must be
saved in a file, which is
passed as an input to the
translator.

IDLE

Stands for Integrated
Development and Learning
Environment which is a
bundled set of software tools
for program development.

Graphical user
interfaces (GUIs)

Allow users to interact with
the application through
graphical icons and visual
indicators instead of text-
based user interfaces

a statement

more structured and have their own rules and notations. in order to communicate
with machines that understand binary.

)yl

A value

A basic element that a
program works with, such as
a number or a letter

A variable

a name that is assigned with
a value

Boolean
expression

an expression that is either
true or false

a unit of code that the Python interpreter can execute. The process of assigning a
value to a variable is an example of a “statement.”



.Python

is interpreted, interactive, object-oriented - isa
programming language model organized around
objects rather than "actions" and data rather than
logic
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Python used examples:

1-Desktop graphical application
development, including games.

2-Mathematical and scientific analysis of
data.

3-Web andinternet development.
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The algorithm is described as a series of logical steps in an English-like language that is
easily understood. For a computer to actually use these instructions, they need to be
written in a language that a computer can understand, known as a programming

A computer program is stored as a file on the computer's hard drive. When a user runs the
program, the file is read by the computer, and the processor reads the data in the file as a
list of instructions. Then the computer does what the program tells it to do.
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To communicate with machines that understand binary, programming languages were invented. computers
understand only binary, the language of 0’s and 1’s.
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Python’s extensionis.py  .py» Ol slasel depo

Java's extension is’.java  javae Bl slaiel deus
Php's extension is .php  .php 2 Php's slaiel dews

Depending on the language you are writingin
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Python Shell window:

® opens automatically when you open IDLE or when
you run a program from the Code window.

e three arrows, known as the command prompt,
appear when the computer is ready for you to
type your code. >>>

® Once you write your code, press enter to run the
code.

®* Code runs immediately and the output appears in
the next line unless there is an error .

® yo cannot save the code through the shell window

e use exit() or Ctrl D to leave Python shell
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e Purple means a built-in functio X

e Greenmeansastring. =

e Redmeans thereis an error. FUES

e Blue means a function deﬂnltlon or output
from the programinthe SheII window jig

 Orange means akeyword." i

e Therestis usuallyinblack. B
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checking the code

. Such errors might be:

1- Spelling errors

2- Missing quote marks or brackets

3- Missing indents

4- Using = instead of == in an if statement
5- Not using : after if, elif, and else
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Advantages of Algorithms:

: 1. easy to understand, implement and modify.
2. not dependent on any particular programming language
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Rules for writing Algorithms

1. Give statement numbers as Step 1, Step 2, etc
. 2. Always begin with Start.

3. Write the statements clearly.

4. Write Stop at the end of the algorithm.

5. Write each statement in a separate line.
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advantages of flow charts

1. A flowchart is independent of the programming language
2. It establishes better communication with the person who is new to computer terminology.
3. It is always better to find errors from flowcharts rather than from the programs. Fixing errors at the
flowchart stage is much easier and saves your time and effort
4. It is easier to understand the object and logic of the program with the help of the flowcharts.
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Rules for drawing flowcharts

: 1) all necessary requirements should be listed out in logical order.
2) Flowchart should be clear, neat, and easy to follow. (not be any room for ambiguity.)
3) The usual direction of flow of a procedure or system is from left to right or top to bottom
4) Only one flow line should come out from a process symbol.
5) Only one flow line should enter a decision symbol, but two or three flow lines, one for each possible
answer, may leave the decision symbol
6) Only one flow line is used in conjunction with a terminal symbol.
7) You can use the annotation symbol to describe data or computational steps more clearly.
8) It is better to use connector symbols to reduce the number of flow lines. Avoid the intersection of flow
lines if you want to make it a more effective method of communication.
9) Ensure that the flowchart has a START and a STOP.
10) It is useful to test the validity of the flowchart by passing through it with simple test data.
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To build a computer program

.1) Start by understanding the problem
2) planning the solution, and then start coding.

3) If we don’t truly understand the problem, the solution might be
defective, giving wrong output or operating inefficiently.

2ol Gis S
ASinall @gay Tl (1.

Syl (8 el @ Jadl bagass (2

oy of Ebls Bl lagy of lume Jol ()sSy 288 « Li> dlSuinell pgas o) 131 (3
Jled pee JSuin

variable names conditions :

: 1- can contain both letters and numbers

2- cannot start with a number.

3- can use uppercase letters, but it is a good idea to begin variable
names with a lowercase letter.

4- The underscore character ( _) can appear in a name.

5- Python has 33 keywords reserved that cannot be used as a variable
name.
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Python Operator Precedence:

1-Parentheses have the highest precedence.
2- Exponentiation has the next highest precedence.
3- Multiplication and Division have the same precedence, which is
higher than Addition and Subtraction, which also have the same
precedence.
4- Operators with the same precedence are evaluated from left to right
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Code window 1gSJl 8390

e For long code, it allows you to save and edit your
code

e you can execute the file in code window by saving
the file. (to save the file before using it and save it
frequently by clicking File then Save or (Ctrl + S)).

e and then clicking on the Run menu, then on Run
Module or press F5 on your keyboard. The first line
of outputis the file name andits location.
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The eval().function evaluates the “String” like a python
expression andreturns theresult as aninteger.return
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>>> type(l) # oo s
<class 'int'>

>>> type(1.0) # &de sue
<class 'float'>

w>>> type('') # Lai dule

<class 'str's>
>>> type(True) # Jibis Zod
<class 'bool'>

Gllooll (operators ) igi
Adowidllg goall Jio dulwall
duhi iy il doydll (nowi 16 +) 20
e Juoudll dolc | A
(operator)tlplagll

Addition Operation




types of Programming Languages:

Low-level programming languages

provide little or no abstraction and have a very complex
syntax. -Mainly consist of numeric terms -There are two
main low-level programming languages:

1- machine language (collection of mnemonic codes)
2-assembly language(collection of binary digits (0,1)
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Types of translaf

interpreter: translate line
by line and execute each

line before going on to
the next line

example : Python
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provide strong abstraction and have a simple and
easy syntax Examples: Python, Java, C, C++, Ruby,
Perl, Basic, JavaScript, and many more
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compilers: translate the entire
program to a file (binary) and
execute the whole file

. examples:C++,C
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to Convert avariable from one

type to another:

1-int() : to convert a

data type to
< fhHtederse
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>>> 1nt('42')
> int('3.99’)

>> 1int (101" , base=2)

2-Float() : to
convert.a data

to floal type.
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Types of loops

The for loop A i A while loop statement ol bgi el
statement in Python iterates daxlgdglax 43S 3l o8 degAxa

. : X | repeats d Step or group of < 131 ol |
over a list of items and o0 degaxa g : : o8 13 el glaxd
repeats one step or a group &l glas] steps while a given Sheall byl
of steps condition is true (o) Bd~a

script.py v ==
1 primes = [2; 3' 5' 7] | File Edit Format Run  Options | Window Help

- : . : n =10
2~ for prime 1in primes: e e

3 print(primE) e .print(n}

Ln:5 Col: 26

n=n-1
"5,}5'3‘9 o e JS o5 Lol 5 TR 4.9.3).@ t-’-"."99| print('I like Python’ )I "

simple steps to define a functionin Python
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1- Keyword def marks the start of function header. ;
2 - A function name should be unique and follows the same rules - ALl aly il o def sus -

of choosing names in Python. 3 - Parameters (arguments) They Sered] el b e it ‘““; “’t‘f” o! 5 “;:3‘
: ython &8¢
are optional. | L] (e 5 & T
4 - A colon () to mark the end of function header. | ‘ it B R
. | . | ) ATy dalg 3 (0) ylidniis - €
5 - Optional documentation string (docstring) to describe what the 4y 4 o gl (docstring) dyles! 3565 dludus -0

function performs. Bluall ggtumn il e Slylall gguisd off cow -1

6 - Statements must have same indentation level. (&)
7 - An optional return statement to return a value from the Il dad gl gY gsloist g0 lay] oyl -V

function.

.To call a function, use the function name followed by parenthesis
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A function is a
block of code
that only runs
when it is called

List is a collection of
values(items) which
Is ordered and
.changeable

The range()
function returns a
sequence of
numbers, starting
from O'by default,
and increments by
1 (by default)
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File is collection of data or information kept on a computer storage device and has a name,
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Python File Handling
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1-The first thing you will need to do is use Python’s built-in open
function to get a file object. As the open () function will return a

file object
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file object = open(“filename”, "“mode”)

2-you can use the file after changing the current
directory in the Python shell to Temp

Temp Ll Python «ode (6 Il Judadl yuss as calall alasiwl eliSoy

>>> 05 s*_.rs # import os & sys modules

>>> os.chdir("c: /Temp") # change the current directory to Temp
>0 os.getuwlt} # to check your current directory
'a:\\Temp'

>>> |

3-When you are finished working on your file, you can use the close()
function to close it
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1-a text file is structured as a
sequence of lines, where each line
Includes a sequence of
characters.Each line is terminated with
a special character, called the_ EOL or
End of Line character. The most
common one Is the comma {,}

2- a binary file is any type of
file that is not a text file
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