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Basic essentials for C++ language/ C++ language
concepts
. What’s C++ program contgins‘-’ I
. What are the basic files? Simple
explanation for basic files, that C++ program
include
Basic element and tools of C++ language
e Language symbols
e Definitions name
e keywords
e (Constant represent Sl

Variables represent

memory
e char type
e integer type
o real type

Data types in C++, and the represent methods in




Boolean (logical) type
Converting between deferent data types

Expressions types in C++ language, how
formulate expression:

Arithmetic expression /deferent arithmetic
operation and its priorities / conversion manner
of arithmetic expression to Arithmetic expression
in C™" language/deferent examples

Sl

Relational expression/ relational operations and its
priorities/ formulate Relational expression
Logical expression/ logical operation and its
priorities/ formulate Logical expression
Compound expression/ priorities table of public
operations/ deferent examples

B\

Give the primary values of constants and variables
Spaces and brackets

Type of comments

Special tools

minim tools

Assignment statement, its types/ with explanation
examples

Arithmetic expression (equation)

counters, counter types

deferent images for equations belong to C++
language

u.uju\

Formatted Input and output functions
output text

Output numeric values

Output Arithmetic expression

un Formatted Input and output functions

Q‘o\ﬂ\ - @LMJ\

Control, conditional, and loop statements
cond. Statement
o Cond. Tools
o If conditional statement
o If...else statement
o Nested conditional
switch conditional statement
nested conditional statement

ol

repetition statements

Lﬁd\aj\ — J...’Z:Ld\




for loop , Nested for
statement while
statement do...while
control at repetition
statement continue
statement exit
statement go to

Dimensional variables : arrays and matrices
One Dimensional array

two Dimensional array, square array(as special
state of two Dimensional array

Functions

Global and local variable

Define function

Call function

Ways of calling functions

Form of retrieving values from function
parameters arguments

factors effecting at using functions
functions of type void

User defined functions

Library of standards functions
String functions

Arithmetic functions

Date and time functions
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Essential of information technical. 18
Introduction, computer and software system, computer types. ’
Numeric methods, include:
Decimal method.
Binary method.

Sl
Convert decimal to binary.
Four arithmetic operations in this method.
Interest this method in computer.
Octal method.
Convert from octal to decimal. )

Convert from decimal to octal.




Convert from binary to octal.
Hexadecimal method.

Convert from binary to hexadecimal.

Numeric representation in computer:

BCD codes, 4bit BCD codesCheck level. &N
Integer numeric representation, real numeric representation.
Gates:
Or gate, and gate, nor gate, nand gate, xor gate, xand gat, pualal
external edge diagram for integrated circuit of gates
Boolean algebra
Boolean algebra and de morgan theory. bl - i)
Used Boolean algebra rules for simplified logical expression.
Formula rules and karnuf map.
Formula rules:
Summation of multiply limits, multiply of sum limit el - il
Karnuf map for simplified functions:
Of two variable, of three variable.
Hardware, study hardware parts.

kel
Characters and functions of box and power supply
Study characters, functions and parts of motherboard. BREPEIN
Study functions and types memory: ROM AND ROM e S
Study bios setup, and update e Gl
IitlngFt(e];fglga} I;)\f/ ;)econdary storage units : e g
Study characters and functions of slots cards(net, sound, e ualall

video)
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Numeric 4 )l 5 String 4 »» /Constants &variable
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(Simple flow chart) Adasl) Aulausy)
Al caladll) -(Branched flow chart) A el AnbaV) cthlalll Ll |
VN ST EN PR
(Loop flow chart) <&lall &ld
(""“‘4" /@j)\jﬂ\ w)aﬁ/A]gerthms Q\:\AJJ\}Q\ ‘_'}Atﬂ\ - U,QJLJ\




Alaluiall i ) ) sall #1630 ((Algorithm design)ise ) sal)
(Repetition) 3,8l 5 « (Conditional) 4k &) 5 (Sequential)

program development )zgebiall ) ghai Jal jo 2all zali jull Cléia

Implemention & ) sUaa¥l alay) 5 diil) caali ) 4S ¢(stages el
(debugge
dac) gl 5 andY) cUa';;‘X'\/(Types of errors) YUPOR| cUasl) t\}a\
4 ginall ¢Uad¥l/(Run time errors) 4l ¢Uaa¥l/(Syntax errors) .
¢ (Semantic errors) sl
Documentation &maintenance 4luall 5 325 sl Testing JLiaY)
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1) Extending the student thinking scopes.

2) Understanding the concept of matrices and their applications for solving a
system of linear equations simultaneously.

3) Understanding the mathematical logic in differentiation and integration and
solving the non-linear equation and differential equation.

4) Understanding the mathematical logic in testing the convergence and
divergence of infinite series.

5) Applying matlab: The mathematical program to make operations on

matrices and  solving  linear ,non —linear and differential equations.
) Ll
la gl i - Lee jlial sl Jlee b byl o) LA
3alal) Joalss

Week Details

1-2 | The concept of matrices , their types and how to find their ranks.

The equality of matrices and the operations on them(addition, subtraction

34 and multiplication)

The determinant of matrix and its relation with their rank ,sarus method
to find the value of determinant.

6-7 | The inverse matrix and its relation with rank ,cofactors method to find
the inverse matrix, Solving the system of linear equations




simultomeously using the inverse matrix of the coefficients.

7-8

Differentiation rules of the algebraic ,trigonometric ,exponential and
logarithmtic functions, Derivative of a composite function “chain
rule ”,implicit differential and partial derivatives. .

The approximate real root of non-linear equation in some interval
applying the iteration and newton-raphson methods.

10-12

Integration rules of algebraic ,trigonometric ,exponential and
logarithmtic functions,

Integration by parts and integration by partial fractions

13-15

The concept of sequence and infinite series and their types ,ratio and root
tests of their convergence and divergence.
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Introduction to Java programming
The Java Virtual Machine Sl g

Variables and data types
Conditional and looping constructs
Arrays




Object-oriented programming with Java Classes and Objects
Fields and Methods
Constructors
Overloading methods
Garbage collection
Nested classes

-

Inheritance
Overriding methods
Polymorphism
Making methods and classes final
Abstract classes and methods
Interfaces

u.uJLuJ\ — umu\

Exception handling with try-throw-catch-finally constructs
The Exception class

The Object class
Cloning objects
The JDK LinkedList class
Strings
String conversions

Working with types: Wrapper classes
Enumeration interface

ol

Packages
Package access
Documentation comments

Applets
Configuring applets
Applet capabilities and restrictions

e gl

-




Basics of AWT and Swing
Layout Managers
Event Handling
The Action Listener interface
Panels
Classes for various controls, such as label, choice, list,
Checkbox, etc.
Dialogs and frames
Using menus
Using the adapter classes
Graphics

Database connectivity with JDBC
Java security




Fundamentals of databases
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Database definition
Database types Sl - J5Y)
Characteristics of database
Compare database with traditional file
Principle of record and field
Types of data(character, string, and numeric)
Types of key(primary and secondary) & A — =l
e Relationship of database(1-1, 1-N, N-M)




Why Learn SQL?

What Is SQL?

Introduction to SQL

SQL language & its elements

Advantages & disadvantages

SQL tools

Creating tables abad) — Gaaldl

Types of fields

inserting data

insert and delete field in table

relational between tables

Combination Insert/Update Statements el

Ordered Updates and Deletes k) — il

Multitable Updates and Deletes e galall

Extensions to the select Statement — e AUl
e i)

SQL instruction: selection with condition, and, or , and or, max,

min, insert, update
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What 1is object oriented programming? Why do we need object
oriented.Programming characteristics of object-oriented languages C and C++.
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Introduction :

What is object oriented programming? Why do we need object
oriented.Programming characteristics of object-oriented
languages C++.
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C++ Programming basics :
Output using cout. Directives. Input with cin. Type bool.
The setw manipulator. Type conversions.

Sl

Functions :

Returning values from functions. Reference arguments.
Overloaded function. Inline function. Default arguments.
Returning by reference.

SalEt))

Object and Classes :

Making sense of core object concepts (Encapsulation,
Abstraction, Polymorphism, Classes, Messages Association,
Interfaces) Implementation of class in C++, C++ Objects as
physical object, C++ object as data types constructor. Object as
function arguments. The default copy constructor, returning
object from function. Structures and classes. Classes objects and
memory static class data. Const and classes.

&l

Arrays and string arrays fundamentals. Arrays as class Member
Data :
Arrays of object, string, The standard C++ String class

Operator overloading :
Overloading unary operations. Overloading binary operators,
data conversion, pitfalls of operators overloading and conversion
keywords. Explicit and Mutable.

u.uju\

Inheritance :

Concept of inheritance. Derived class and based class. Derived
class constructors, member function, inheritance in the English
distance class, class hierarchies, inheritance and graphics shapes,
public and private inheritance, aggregation : Classes within
classes, inheritance and program development.




Pointer : el
Addresses and pointers. The address of operator and pointer and
arrays. Pointer and Faction pointer and C-types string. Memory
management : New and Delete, pointers to objects, debugging
pointers.

Virtual Function : il — il
Virtual Function, friend function, Static function, Assignment
and copy initialization, this pointer, dynamic type information.

Streams classes, Stream Errors, Disk File I/O with streams, file | — e 2l
pointers, error handling in file I/O with member function, e Sl
overloading the extraction and insertion operators, memory as a
stream object, command line arguments, and printer output.

Templates and Exceptions : — e al )l
Function templates, Class templates Exceptions e ualall

Programming in Python sl 43l daa ) ) 8e Ciag
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The Context of Software Development Js¥!
- Software

- Learning Programming with Python




Values and Variables
- Integer and String Values
- Identifiers
- User Input
- String Formatting
[

‘fu\

Expressions and Arithmetic
- Expressions
- Arithmetic Examples

Sl

Conditional Statements

- Boolean expressions

- [f/Else statement

- Other Conditional Expressions

&l

Iteration
- Loops

Using Functions
- Introduction to Using Functions
- Functions and Modules

u.u.lb..d\

Writing Functions -1

- Function Basics

- Parameter Passing

- Custom Functions vs Standart Functions
- Refactoring

o

Writing Functions -2

- Global Variables

- Making Functions Reusable
- Functions as Data

Cpeldll




Objects k) — il
- Using Objects

- String, File Objects

Lists — e gl
- Using Lists e Sl

- Building Lists

- List Traversal

Tuples, Dictionaries, and Sets — e GGl

- Storing Aggregate Data e al )l

- Enumerating the Elements of a Data Structure

Class Design e GeaAl)

- Composition and Inheritance
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e definition of data structures
e data structure types

Primitive data structures representation.
Integer. sl
Real .
Characters .
Strings .
Pointers .
Logical Data

Compound Data Structures .

e Arrays.
e Array represent.

e represent One dimensional array in memory
e represent two dimensional array in memory.
e Rows method.

e (Column method.

Pointers. X .
Sl @u\

e Pointer definitions.

e Memory/ allocate memory to pointer and editing

e Pointers advantages and characteristic.

e Pointers and array/ arrays of pointers and pointer to array

Pointer as address
Pointer comparison
Pointers of pointers
Function pointers




Stack.

Array representation of stack

linked stack.

Stack operations algorithms, Stack applicati

&l

Queue

Represent queue using matrix
linked queue

queue applications

circle queue

u.uju\) wu\

Linked list:

Linked list definitions

Linked list types, and represent ways.

Simple list/ reading items — print list- insert item in (front,
determine locations, back) of list

Circle list/ reading items- print list

) ol

non-linear data structures
graphs.

graphs types

graphs representation.

trees types ., trees representation., trees traversing
methods .

Convert general tree to binary,-trees applications

- e di\;ﬂ\

e Gl




e sorting and searching .

e sorting algorithms .

e selection sort ,bubble sort.,quick sort.
e searching algorithms.

e sequential search

e binary search.

o files structures

™
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Query Mechanics 1

Filtering 2-3

Querying Multiple Tables 4-5

Indexes and Constraints




Working with Sets 7
Grouping and Aggregates 8-9
Subqueries. 10
What is the subqueries?
Joins Revisited 11
Conditional Logic 12
Transactions 13
Views 14-15
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The objectives of subject :

1)Extending the student thinking scopes.




2) Understanding the mathematical logic in differentiation and integration and
solving the non —linear

Equation and differential equation

3) Understanding the mathematical logic in testing the convergence and
divergence of infinite series.

4)Applying matlab : the mathematical program to make operations on solving
linear ,non —linear and differential equations and test convergence and
divergence.
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week | Details

1 Error , rotating error , machine error and human error

Differences , forward differences , backward differences and

24 | differences' tables
Interpolation and numerical differentiation ,the concept ,the forward
5.6 Newton formula to find the polynomial function and its application on
interpolation , the approximate value of its first derivative at some
points.
The approximate real root of non-liner equation in some interval
7-8 : } .
applying the iteration and Newton-Raphson methods
9-10 The definite integral and numerical integration applications by

trapezium and Simpson methods

The concept ,order ,degree and types of differential equations, solving
11-13 | only the first order and first degree of them exactly "separable and
homogeneous differential equations".

The concept of sequence and infinite series and their types , ratio and

14-15 root tests of their convergence and divergence.
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Digital circuit: arithmetic circuit. 58
E
Add circuit/ half adder — complete adder
Subtract circuit/ half subtractive - complete subtracted. -
«
Digital comparative.
Flip Flop
Typeof S—R. e
Type of J-K, type of D, type of T.
Counting and shifting recorder.
&) B\
Shifting recorder
Counter ascending asynchronous.
Counter descending asynchronous. uala]l
Stretcher of seven parts
Microprocessor 8085, block diagram, components and Sl
function of processor g
Microprocessor 8086
dl
Assembly language, statement form.
Data Transfer & Arithmetic Instructions &
Celdl)
Logical & Branching Instructions skl




Machine Control Instructions )

Immediate , Register , Direct ,indirect ADDRESSING BRERPREN]
Instruction cycle & Machine cycle e Sl
Pentlgm processor, block diagram, processor component and e el
function

Processor Development comparative - e il )l
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Assignment:

Student Questionnaire
2. Introduce

Yourself Blog

3. TheApp Enigma Blog

d}iﬁ\

1. Milestones in computer development.
2. Spotting ethical issues.

@u\

. How law,ethics, and religion intertwine.
2. Are Cyber ethics Different?
3. Spotting Ethical Issues

PR

4. Philosophical Ethics: Consequentialism, Deontologist, Social
Contract Theory.

5. Ethical Analysis

6. Download a copy of the ACM Code of Ethics. the ACM Code
of Ethics and Professional Conduct, available

u.u.ﬁu\ — u.ux\éj\

1. Intellectual Property Basics: Trade Secrets, Copyrights,
Patents, Trademarks
2. Assign Roles for Assignment 4.

el

1. U.S. Privacy Law
2. Data collection principles
a. Data mining

Criminal Liability vs. Accountability

1. Review Midterm Exam Results
2. Responsibility vs. Liability vs.Accountability
a. Case Study

BRNPNEN]

1. Global Outsourcing
2. The Digital Divide
a. Review for Final Exam.

™




1. Reasons for and Components of Business Ethics Policies 4 — e &4
2. Applying these policies. e (ualAl)
a. Whistleblowing

3. Definition of a Professional
a. Applying Professional Codes
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