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	This course provides tools for solving business problem using advanced Data structures and provide the critical thinking abilities that would help them choose a specific data structure for particular business problems


	أهداف المادة:
(Course Objectives)

	1- Ability to understand the basic components of a computer system and representation of Information.
2- To understand the number systems and conversion.
3- Ability To learn the systematic way of solving problem.
4- Ability To understand the different methods of organizing large amount of data.
5- Ability To efficiently implement the different data structures.
6- Ability To efficiently implement solutions for specific problems.
7- Make appropriate data structure and algorithm design decisions with respect to program size, execution speed, and storage efficiency.
8- Understand common data structures (such as arrays, string, linked lists, stacks, queues, trees, and graph) and the algorithms that build and manipulate them including various sorting, searching.

	موضوعات المادة:
(Course Topics)
	1- Introduction to basic components of a computer and the information representation.
2- Number System: Binary, Octal, Decimal and Hexadecimal, Character Codes ( ASCII, EBCDIC and Unicode)
3- Primary and derived data type in C#
4- String manipulations  
5- Stack and its applications
6- Queue 
7- Linked list 
8- Tree
9- Graph

10- Sorting Algorithms

11- Searching Algorithms

	المخرجات

Course Outcomes
	1- Ability to decide the appropriate data type and data structure (Array, Queues, Stacks, Linked Lists, Trees and Graphs,) for a given problem. 

2- Ability to select the best algorithm to solve a problem by considering various problem characteristics, such as the data size, the type of operations, etc. 

3- Ability to compare algorithms with respect to time and space complexity

	الكتاب المعتمد:
(Text Book)
	1- Michael McMillan, Data Structures and Algorithms Using C#, Cambridge university press, 2007
2- Michael T. Goodrich and others. “Data Structure and Algorithms in C++”, John Wiley and Sons, Inc., 2004.

	المراجع العلمية:
(References)
	1-C. Thomas Wu and Theodore A. Norman, “An introduction to programming C++”, McGraw-   Hill.
2-Lambert and Naps, “fundamentals of C++ and Data structures”, second edition, Thomson learning 2001.
3- Visual C# how to program, H.M. Deitel, P.J.Deitel, , Prentice Hall, 2009.



	طريقة التقييم للمواد النظرية:

(Grade Determination)
	المشاركة        = 10%

الامتحان الأول = 20%

الامتحان الثاني = 20%

الامتحان النهائي= 50%
	طريقة التقييم للمواد العملية:

(Grade Determination)
	اعمال السنة = 50%

 (تقارير، أبحاث، امتحانات يومية)

الامتحان النهائي= 50%

	التوزيع الزمني:    (Course Outline)

	الاسبوع
	عدد الساعات
	الموضوعات
	الصفحات في الكتاب المعتمد
	Objectives

	01
	1

1

1
	Introduction to basic components of a computer (Control unit, ALU, Input/Output functions and characteristics, memory - RAM, ROM, Registers, EPROM, PROM and other types of memory)  Representation of data into memory.
	Ref1(6-15)
	1

	02
	1

1

1
	Number System and conversion: 
Binary, Octal, Decimal and Hexadecimal, 
Character Codes ( ASCII, EBCDIC and Unicode)
	Ref1(6-15)
	2

	03
	1

1

1
	Primary and derived data type in C# ( int, long, float, double, char, bool, string, byte…). 

Expression and operators precedence
	Ref3(-)
	3

	04
	1

1

1
	Array :

One-dimensional array 

Two-dimensional: rectangular and jagged.

struct and class 
	TextBook1 (26-34)
Ref3(-)
	3

	05
	1

1

1
	String manipulations: string class, constructor, concatenation, Substring, IndexOf, Replace, Copy, Concat, Remove, CompareTo, Equals, Insert, ToUpper, ToLower and Length Property.
	TextBook1 (119-137)
	4

	06
	1

1

1
	Stack: Stack class and operations (push, pop, clear, contains, peek and count property)
Stack implementation (Array-based and C# class)

Stack applications ( Reverse string and check parentheses) 
	TextBook1 (69-79)
TextBook2 (156-161)
	5

	07
	1

1

1
	Infix, Postfix, Prefix expression and conversion
Queue: Queue class and operations (Enqueue, Dequeue, Clear, Contains, Peek and count property)
	TextBook1 (80-83)
	5, 6

	08
	1

1

1
	Queue implementation (Array-based “circular queue” and C# queue class)
Queue applications
	TextBook2 (169-174)
	6

	09
	1

1

1
	Linked list: Reference in C# and Node Declaration

Linked list implementations

Operations (insertions, Deletions and traversal)
	TextBook1 (195-200)
TextBook2 (176-182)
	7

	10
	1

1

1
	Stack and Queue implementations by linked list
Tree terminologies 

General and ordered tree
	TextBook1 (218-226)

	8

	11
	1

1

1
	Binary Tree properties

Implementations by array-based and heap (reference)
Traversal ( Inorder, Preorder and Postoreder)
	TextBook2 (255-260
273-283
289-300
	8

	12
	1

1

1
	Graph Directed and undirected graph

Terminologies
Implementations
	TextBook1 (283-298)
TextBook2 (577-588

595-598

608-612)
	9

	13
	1

1

1
	Traversal ( Depth first search and breadth first search)

Graph applications

	Same references in week 12
	9, 10

	14
	1

1

1
	Sorting Problem

Bubble sort 
Selection sort 
	TextBook1 (42-54)
	10

	15
	1

1

1
	Quick Sort 

Merge sort


	TextBook1 (259-262), (251-254)
	10

	16
	1

1

1
	Searching problem

Linear search

Binary search
	TextBook1 (55-64)
	11


	اعتمدت من قبل رئيس القسم
	د.رائد القرم
	تاريخ الاعتماد
	20/2/2012


معلومات إضافية: (يتم تحديثها في كل فصل دراسي وتعبأ من قبل مدرس المادة)
	مدرس المادة
	د. قيثارة الشايع

	رقم المكتب
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	الساعات مكتبية
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