


What this Lecture is about:

Data Structures

Algorithms

Dynamic and Static data structures
Data types

IO O N 6 S O

Types of Data structures
Linear data structure
Nonlinear data structure
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Data Structures

A data structure is a collection of data items stored in
memory, in addition a number of operations are provided
by the software to manipulate that data structure.

A data structure means there is a relationship of some kind
between the data items.

Some of the more commonly used data structures include
lists, arrays, stacks, queues, heaps, trees, and graphs.
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& Data Structures é

Typical operations on a data structure are: ¢

| | DELETE or |RI
ADD ] [ INSERT l EMOVE [ FIRST
[ NEXT LAST [ LOCATE
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Algorithms
‘Commonly yI used a|gorithms include are useful for:

A. Searching for a particular data item (or record).
B. Sorting the data.
C. Iterating through all the items in a data structure.
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Dynamic and Static data structures

A

With a static data structure, the size of the structure is fixed. Static

data structures are very good for storing a well-defined number of
data items.

There are many situations where the number of items to be stored

is not known before dynamic data structurehand. In this case the
programmer will consider using a.

STATIC ARRAY

Example: int array [9];

array
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Data types

A data type is a well-defined collection of data with
a well-defined set of operations on it.

< Boolean Object
< Character | | |
Number Boolean Character
\J
e N um be r 4;\ boolean char
I I | I | |
DG
¢ DOU ble Byte Short Integer Long Float Double
o2 Float byte short int long float double
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Data types

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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Types of Data structures

O
There are two types of data structure Linear and Nonlinear

1) Linear data structure 2) Nonlinear data structure

Types of Data Structures

| DATA STRUCTURE |

l

A
LINEAR NON-LINEAR

! !

: TREES
| ARRAYS | | STACK |

QUEUE | GRAPH |

| LINKED LIST |
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Array is a data structure consisting of a collection
of elements (values or variables), each identified by at least
one array index or key.

A[}

Al

Al2]

A[9]
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A list represented by displaying the relationship between
the adjacent elements is said to be a linear list. Each
element is referred to as nodes.

Head
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stack

A

* A stack is one of the most important of data structure.
The items may be added and deleted from one end called

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
Deleis (47) Add (77) Daleie (77) Digleie (33)

Department of Computer Science _ UHD '



Y

« UHD

i b

Queue -

A

A queue is logically a first in first out (FIFO or first come first
serve) linear data structure.

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

A
A graph G consist of
1. Set of vertices V (called nodes), (V ={v1, v2, v3, v4......}) and
2. Set of edges E (i.e., E {el, e2, e3......cm}
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Trees are very flexible, variant and powerful data structure that

can be used to represent data items possessing hierarchical

relationship between the grand father and his children and
grandchildren as so on.

root ~y
parent
of internal —— child of
\ Jﬂde 2
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