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Data Siructures

A data structure Is a collection of data items stored In
memory, in addition a number of operationsare provided
by the softwareto manipulatethat data structure.

A data structure meansthere Is a relationshipof somekind
betweenthe dataitems.

Someof the more commonlyuseddata structuresinclude
lists, arrays stacks queues heaps trees, andgraphs
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¢ Data Structures ¢

Typicdloperations-en a data siructure are: d £5

| DELETE di|
[ INSERT l . [ FIRST ]
[ =% LAST [ LOCATE
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Algorithms D

Wusea algorithms include are useful for

A. Searchindor a particular data item (or record).
B. Sorting the data.
C. Iteratingthrough all the items in a data structure.
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Dynamic and Static data structures i

With a static data structure, the sizeof the structureis fixed. Static

data structuresare very goodfor storinga well-defined number of
dataitems.

Thereare manysituationswhere the numberof itemsto be stored

IS not known before dynamicdata structurehand. In this casethe
programmerwill considerusinga.

STATIC ARRAY

Example: int array [9];

array
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A datatypeis a weldefined collection of data with
a welldefined set of operations on.it

x  Boolean icgt
x  Character | T | |
Number Boolean Character
X Number 4;\ boolean char
I I | I I |
X DOUbIe Byte Short Integer Long Float Double
X Floa‘t byte short int long tloat double
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I
byte short int long float double
(8-bit signed — (16-bit signed — (32-bit signed — (64-bit signed —»  (32-bit —»  (64-bit
integers) integers) integers) integers) floating-point)  floating-point)
char
(16-bit
unsigned)
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Typesof Data structures
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Thereare two types of data structure Linearand Nonlinear

1) Lineardata structure 2) Nonlineardata structure

Types of Data Structures

DATA STRUCTURE |

l
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LINEAR
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A
NON-LINEAR

| ARRAYS

| STACK

l ey

| QUEUE | | GRAPH |

| LINKED LIST
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Array

‘Affay is a data structure consisting of a collection
of elements(valuesor variables) eachidentified by at least
onearrayindexor key.

AlO]

Al

Al2]

A[9]
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A list representedby displayingthe relationship between
the adjacent elementsis said to be a linear list. Each
elementisreferredto asnodes

Head
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stack

A A stack is one of the most important of data structure,
Theltems maybe addedanddeletedfrom oneendcalled

top of the stack

47 <4— Top

33 4— Top 33
-p [ Top 20 20
44— Top
Stack is empty Add 24 Add (33} Add (47}
77 (% Ao
33 | -«— Top 33 33 |« Top
20 29 20 2p |4 Tep
Delars (47) Add (77) Dalete (77) Daleie (33)
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Queue =

A queueislogicallyafirst in first out (FIFQor first comefirst
serve)lineardatastructure.

Front

Rear=-1, Front=-1 / Rear=0, Front=0

10
Queue is empty \ Push (10)
Rear
Front
/ Rear=1,Front=0
10| 3
Push (3)
Rear
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Graph
T

A graph G consist of

1. Set of vertices V (called nodes), (WE ¥2, v3, v4......}) and
2. Set of edges E€.,E £1,e2,€3......cm}
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A Treesare very flexible, variant and powerful data structure that
can be used to represent data items possessinghierarchical
relationship between the grand father and his children and
grandchildrerassoon.

rnnfhhﬂ

parent
of A internal «——child of
\ node 7

-i.""-.
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