Chapter I – Data Structure

The Definition of the Data Structure

Way in which data are stored for efficient search and retrieval. The simplest data structure is the one-dimensional array, in which stored elements are numbered with consecutive integers and contents are accessed by these numbers. Data items stored non-consecutively in memory may be linked by pointers

Relation to Algorithms

An algorithm is a concise specification of a method for solving a problem. A data structure can be viewed as consisting of a set of algorithms for performing operations on the data it stores. Thus algorithms are part of what constitutes a data structure. In constructing a solution to a problem, a data structure must be chosen that allows the data to be operated upon easily in the manner required by the algorithm.

Abstract Data Types

Each data structure can be developed around the concept of an abstract data type that defines both data organization and data handling operations. Data abstraction is a tool that allows each data structure to be developed in relative isolation from the rest of the solution. The study of data structure is organized around a collection of abstract data types that includes lists, trees, sets, graphs, and dictionaries.
Primitive and Non-primitive Structures

Data can be structured at the most primitive level, where they are directly operated upon by machine-level instructions. At this level, data may be character or numeric, and numeric data may consist of integers or real numbers.

Non-primitive data structures can be classified as arrays, lists, and files. An array is an ordered set which contains a fixed number of objects. No deletions or insertions are performed on arrays. At best, elements may be changed. A list, by contrast, is an ordered set consisting of a variable number of elements to which insertions and deletions can be made, and on which other operations can be performed. When a list displays the relationship of adjacency between elements, it is said to be linear; otherwise it is said to be nonlinear. A file is typically a large list that is stored in the external memory of a computer. Additionally, a file may be used as a repository for list items (records) that are accessed infrequently.

Chapter II – Diagrams

Double Linked List Insertion Diagram
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Double Linked List Deletion Diagram
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Infix-Postfix Conversion Diagram (Hand)
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Infix-Postfix Conversion Diagram (Stack Program)
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CHAPTER III – Advantages and Disadvantages of the Data Structures
Array Data Structure

Advantages:
· Permits efficient random access

· Good locality of reference

· Less space needed to store an array, because it doesn’t use pointers

Disadvantages:

· Not efficient at insertion and deletion of elements

· Because of fixed size, some indexes may refer to invalid elements

Linked List Data Structure
Advantages:

· Elements can be inserted and deleted easily

· Linked list can be resized dynamically

Disadvantages

· Slower sequential access than arrays

· Extra storage needed to store pointers

CD-ROM
These files are included within the CD-ROM:

question1.c

question2.c

question1.exe

question2.exe

adscover.doc

adscontent.doc

adsreport.doc
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