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* Popularlineardatastructures are:

1. Arrays Datastructure
2. Stack Data structure

3. Queue Data Structure

4. Linked list Data structure orOL)oooo Linear Data structure eﬂ’)z@og@aﬂooosn



1. Array Data Structure

cgzejn op) GOf} Data type (int ,float,char......) 608@08(?(\%(3]0)05"

~So

C
* Array ejn(ﬂocor\) Data elements

o

CN O OoC c.0O 0O C O N
. 3900()06] MISOPAM 6 30008 10 eoooooel roll numbers 9P 20e:0p0:0 integer 10 90D 0$033032003
L L L 1L
o OC
qlléfcogogooa? | code

C

Size 10 ﬂog Array eplisleal

0]
—n On

0 0O ¢ C
ODs QB()O@OO@ computer 61 memory (7)(\)@
2]

C C
33@613308mmgozaqpo@oeqoec?@epecgem?cﬂq%o Il

2 1 3 3 4

o) 1 2 3 4

index
(@] C O N \ C (@] C N C C
* Index 00" M Array :3900086’)6]00 Data Elements GOOGlOO@Gc?GPOOG(SD@GOSCD’JO@@O OO0 OO
L O 1 1l o O o L

C o . C O OoC C
+ Index 02 000 OO0l 1 POENELIE0lN2IOS Data Elements 5 § index v z[g@omo?eoqu]m@eoon



2. Stack Data Structure
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* Examples of stacksin "real life":

* The stack of traysin a cafeteria;
* A stack of plates in a cupboard;
* Adriveway that is only one car wide. [Riley, p. 290]

* Examples of stacks in computing:

* Back/Forward stacks on browsers;
* Undo/Redo stacks in Excel or Word;
 Activation records of method calls; add remove




3. Queue Data Structure
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* Examplesof queuesin "real life":
* Aticket line;

* An escalator; :

* Examplesof queuesin computing:
* Aprinter queue;
* Aninputstream;

add

remove



4. Linked List Data Structure

C C C C C
®8 0)@6@’)00@’)800’3@6)(3]0)00”

r80

e Linked list & node Gog

C C O OC cCo C ’] ’]
e Node ooo)aleﬂczo)';?osg(fc <]S.. (fc 3010 oooou

1. DataElements

&sSlocolonodi

CCo

. o ocC
2. referenceto the next node in the sequence. 0|gs 320C: j§

Head — 1 next - 2 next —i 3 next =—» NULL



Non linear data structures
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* Trees and Graphs are the types of non-lineardata structure.
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Graph
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Example of real-world problems:

* elephone networks, /‘) \/

* circuit networks, Vertices

* social networks like LinkedIn, \»
Facebook orfx\)@ogaﬂooog




Differences between the Linear data structure and non-linear
data structure.

* Basic
e Linear structure, the elements are arranged sequentially or linearly and attached to one another.

* Non linear structure, the elements are arranged hierarchically or non-linear manner.

* Types
* Arrays, linked list, stack, queue are the types of a linear data structure.

* Trees and graphs are the types of a non-linear data structure.

Implementation
* Dueto the linear organization, they are easy to implement.

* Due to the non-linear organization, they are difficult to implement.

Traversal
* Aslinear data structureis a single level, so it requires a single run to traverse each data item.

* Thedataitems in a non-linear data structure cannot be accessed in a single run. It requires multiple runs to be traversed.

Arrangement

* Each dataitem is attached to the previous and next items.

* Eachitemis attached to many other items.



Differences between the Linear data structure and non-linear data
structure.

Levels
e Linear data structure does not contain any hierarchy, and all the data elements are organized in a single level.

* Non linear, the data elements are arranged in multiple levels.

Memory utilization
* Inthis, the memory utilization is not efficient.

* Inthis, memory is utilized in a very efficient manner.

Time complexity

* Thetime complexity of linear data structure increases with the increasein the input size.

* The time complexity of non-linear data structure often remains same with the increasein the input size.

Applications
* Linear data structures are mainly used for developing the software.

* Non-linear data structures are used in image processing and Artificial Intelligence.
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