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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

To impart quality education for producing world cless engineers with latest knowledge and

innovative ideas in Computer Science & Engineering o meet the expectations of industry

and society and to prodoce plobally competent praduates with moral values committed w

Build & vibsant nation.

M 2:

M 3

M 4

M 5:

MISSION OF THE DEFARTMENT

To promote technical proficiency by adopting effective teaching learnin g processes.

To pursue trending and emerging technologies in Computer Science and Engineering
and Tearn their application across disciplines in order o serve the needs of industry,

povernment, society, and the scientific community.

To provide environment & opportunity for students to bring out their inhereént talents

for their all round development.

Te educate students to be successful. ethical, and effective problem solvers and
lifelong learners who will contribute positively to the society.

To make computer science and engineering department a lemning and agile centre 1o
nuture the spirit of innovation, creativity and entrepreneurship among the students

and fuculty.




O completion of B.E Computer Science & Enginéering Program, The gradupoates will

be ahle 1o -

s 1

s 2

s 3

The ability to undersiand, analvse and develop computer programs in the areas
relited to alporithims, system software, multimedin, web design, g dita
anglvtics, and networking for efficient design of computer-based svstems of

varying eomplexity.

The ability w understand the evolutionury chinges in computing, apply stndard
practices and strategies in software project development using  open-ended
programming enviromments o deliver a quality prodoct for business success, real

wald problems and meet the challenges of the Tuture.

The ability o employ modern computer lmgonages, envirenments, and platforms
in creating innovative career paths o be an entrepreneur, lifelong learming and a
zest for higher studies and also w act a8 o pood citizen by inculeating in them

moral viloes & ethics.

In support of the mission. within few vears of graduation. the Computer Science &

Engincering programme will enable its graduates to -

PED 1

PEQD2

PED3

PED4

To be able to comprehend, understand and analyze Computer Scence and

Engineering problems and relite them with real life.

To provide in depth knowledge 1w desien and develop novel products and
tnnovative solution for real life problems in Computer Science and Engineering

field and related donains.

Tao inculcate a conviction to believe in sell, impart professional and ethical
attitude, nurture o b an effective eam member, mfuse leadershipgualities, build
proficiency in soft skills and the ahilities 1o relate enginedring with the secial

LSS,

To impart exhanstive knowledge of Computer Science & Engineering o tike up
kew assigniments in industry, undertake and excel in higher studies and Besearch

& Development incomputer science, related engineering felds and manapgement.
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PO 6
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EROGRAM QUTCONES (POs)

Enginecring knowledge: Apply the knowled ge of mathematics, science. engineering
fundamentals, and an engineering specialization tothe solution of complex engineering
problems.

Problem analysis: ldentify, formulate, review research literature, and analveze complex
engineering problems reaching substantiated conclusions osing first principles of
muathematics, natural sciences, and engineering scienoes,

Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriste consideration for the public health and safetv, and the cultural, societal, and
environmental considerations.

Conduct investigations of complex problems: Use resenrch-based knowledge and
resenarch methods including design of ex periments, analvsis and interpretation of data,
and svnthesis of the information e provide valideonclusions,

Modern tool usape: Create. select, and apply appropnate echnigues, resources, and
mdern engineering and IT wols including prediction and maodeling 1o complex
engineering activities with an understandin g of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge w
wssess secietnl, health, safetv, legal and coloral sswes and the consequent
responsibilities relevant to the professional enginesringpraclice.

Environment amd sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledee of, and need for sustainabledevel oprment.

Ethics: Apply ethical principles and conumnit o professional ethics and responsibilities
and novins of the engineering practice.

Individual and team work: Function effectively as an individoal. and as a member or
leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at lorpe, such as, being able o comprehend
and wnte effective reports and design documentation, make effective presentations,
and give and receive clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these o one™s own wirk, as a
e mberand leader in  tean. toomanage projects and in mulidisciplinayvenvironments.
Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological

change.




SYLLABUS

Subject Code : IRCS5L 38 | CIE Marks )
MNumber of Lecture Hours/Week c 22 SEE Marks LRl
Total Mumhber of Lab Contact Hours | 36 Exam Hours L 03

CREDITS - 02
Course Leaming Objectives: This course (18CSL38) will enoble students to;

I'his labomtory course enable students to get pmetical experience in design, develop, implement, analy e
and evaluationtesting of

s Agymptotic performance of algonthms.

*  Linear datn structures and their applications such as stacks, queues and lists

Mon-Limear data structures and their applications such as trees and praphs

#  Sorfing and searching alporithms
Descriptions (if any):

Implement all the programs in *C / C++" Progmmming Language and Limix / Windows 2= 05

Program List:

Design, Develop and Implement o mem driven Pmgram in C for the fol lowing amay operati ons.

d. Creating an army of N nteger Elements
) b. Ddsplay of army Elements with Suitahle Headings
. Imserting an Element (ELEM) o a yiven valid Positon | POYS)
d. Deleting an Element at a miven valid Position { POS)
e, Ext
Suppart the program with functions for each of the above operations,
[resign, Develop and Implement a Program in © for the following opemtions on Strings.
i, Read omain String {5TR), a Pattern String (PAT) and a Beploce String (REP)
2 b. Perform Pattern Muatching Operation: Find and Replace all ocourrences of PAT in STR with

REF if PAT exist= in STH. Report suitable messages in case PAT does not exist in STR
Support the program with functions for each of the above operations, [hnt use Built-in functions,

Design, Develop and Implement a menu dnven Program in O for the tollowing operations on
STACK ol Imepgers {Amay Implementation of Stack with maximum size MAX)

Push an Element on to Stack
Pop an Element from Stack
3 ¢.  Demonstrole how Stack con be used to check Palindrome
Dremonstrate Overflow and Underflow situations on Stack
[M=play the status of Stack
i, Exn
Support the program with approprate functions for each of the above operations

o R

roar

Design, Develop and Implement o Program in C for converting an Infix Expression to Postfix
Expression. Program should suppart for both parenthesized and free parenthesized expressions with
the operatars: 4. -, ¥/, % (Remainden, ® (Power) md alphamimeric opemnds.

Design, Develop and Implement a Program in C for the following Stack Applications

1. Evaluation of Suffix expression with single digit operands and opemtoms: 4, -, *,/, %%
b. Solving Tower of Hanoi prblem with n disks

Design, Develop and Implement a menu doven Pmgram in C tfor the tollowing operations on
L] Circular QUELE of Chamcters {Array Implementation of Quewe with maximm size MAX)




i, Imsert an Element on o Cioular QUELIE

h. Delete an Element from Crroular QUELE

¢. Demonstrate Overfloar and Underflow situations an Cirenlar QUEUE
d. Display the status of Circular QUELE

e. Bt
Suppart the program with approprate functions for each of the above operations

Design, Develop und Implement 4 menu driven Program in C for the following operations on Singly
Linked List {SLL) of Student Data with the fields: U3V, Name, Brandt. Sem. PilNo

- i, Create o 5LL of M Students Data by using fronr insertion,
h. Display the status of SLL and count the number of nodes ot
. Perform mseriion / Deletion at End of SLL
d. Perform Insertion / Deletion ot Fromt of SLLIDemonstraton of stack)
e Exit
Design, Develop and Implement o memn drven Program in © for the following operations on
Doubly Linked List {DLL) of Employee Data with the felds: 85N Name, Depr. Oesi gnation, Sal,
PN
] 1. Create a DLL of N Employees Data by using end inserfion.
b. Display the status of DL and count the number of nodes in it
¢.  Perform Insertion and Deletion at End of DLL
d. Perform Insertion and Deletion at Frond of DL
¢. Demonstrae how this DLL can be used as Double Ended Cluese,
. Euxil
Design, Develop and Implement a Progrum in C for the following operations on Singly Circular
Linked List { SCLL) with header nodes
g 4, Represent and Evaluate a Polynomial Pizy,z) = 6x'y z-dye'+3x yze 2xy'e-2ayz |
b, Find the sum of two pol ynomials POLY W yz) and POLY 2(xy 2) and store the result in
POLYSUMx v,z
Support the program with approprise functions for each of the above operations
Design, Develop and Implement 2 mems driven PrograminC for the following operations on Binary
Search Tree (BST) of Integers .
£1] a. Create aBSTof N Intepers: 6, 9, 5, 2. B, 15, 24, 14, 7,8,5,2
b, Traversethe BST in Inorder, Preorder and Post Order
c. Search the BST for a given element (KEY) and repont the approprate message
d.  Exit
[esign, Develop and Implement a Program in C for the following operations on Graphi G of Cities
[ i, Create a Graph of M cities using Adjacency Matrin.
b. Print all the nodes reachable from o given starting node in a digraph using DES/BES
et .
Ciiven a File of N employee records with o set K of Keys (4-digit) which uvniguely determine the
recards 1 file F, Assume that file F s mantained in memory by o Hash Table (HT) of m memary
locations with L as the set of memaory addresses { 2-digit) of locatons in HT. Letthe keys m K oand
k2

adidresses in L are Integers. Design and develop a Program in C that uses Hash function H: K ®L
as Hi K=K mod m (remainder method), and implement hashing technigue to map a given key K to

the nddress space L. Besolve the collision (if any) using linear pmbing.

Laboratory Outcomes: The student should be able wo:

e Analyze and Compare various lsear and non-lnear dato strsctures




Code, debug and demonstrte the working nature of different types of daty structures and their
applications

Implement, analyze and evaluate the searching and sorting algonthms

Choose the appropn ate data structure for solvinge real word problems

Condoct of Practicsl Exsminastion:

All loboratory experiments, excluding the first, are to be included for practical examinati on.
Experiment distribution
o For questions hoving only one part: Students are allowed to pick one experiment trom the lot
and are given equal opportunity.
o For questions having part A and B: Students are allowed to pick one experiment from part A
and one experiment from part B and are given equal opportunity.
Change of experiment is allowed omly once and marks al lotted for procedure part to be made zero.
Murks Distobution { Sebjected ta change in accordance with wiversity regidafions)
a) For questions having only one part — Procedure + Execution 4 Viva-Voce: 15470415 = 100 Marks
b1 For questions having part A and B
i.  Part A - Procedure 4 Execution + Viva =4 + 21 4 5 = M) Marks
i,  PartB - Procedur + Exeoution + Viva= 104 494 11 =) Marks

wi




CONTENTS

Prog. Mo, MName of the Application Program Page No.
01 Array Operations l
02 String Search and Replace Operation 4
03 Stack Operation with Palindrome Check Application 7
(4 Infix 1o Postlix Expression Conversion 1
05 a) Suffix Expression Evaluation 12

b Tower of Hanod Inplementation using Becursion
L] Circular Quene Implementation 15
. Student Data  Storage using Singly  Linked List with  Stack 17
Linple mentation
08 Emplovee Data Storage vsing Doubly Linked List with Dgueuve 51
Linple mentation -
O Folvnomial Additien and Evalustion using Singly Circolar Linked List 29
o Binary Search Tree Construction and Traversal i3
T Graph creation and traversal using BFS and DFS method and finding 16
nosde reachabi ity ’
12 Emplovee record management using hash table. Collision detection and 19
oL |

reselution using linear probing method.
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Data Structures lab-uratuﬁ - 18CSLEH
Introduction

Data Struoctures:

The logical or mathematical model of a particulsr organization of data 5 called data
structures, Data structures is the study of logical relationship existing between individual
dataelements. the way the data is organized in the memory and the efficient way of storing.
pocessing and manipulating the data elements.

Choice of o particular data maddel depends on two considerations: it must be rich enough in
structure o mrirror the actual relationships of the data in the real world. On the other hand,
the structure should be simple enough that one can effectively process the data when
MECESEATY.

Drata Structures can be classified as:

Primitive data structures

Non-Prinutive data structures.

Primitive data structures are the basic data  structures that can be  directly
manipulated/operated by machine instructions, Some of these are character, integer, real,
pointers e,

Non-primitive data stroctures are derived from primitive data stroctures, they cannot be
directly  manipulated/operated by machine instructions, and  these are group of
homogenesus or hetero gensous dats items, Some of these are

Arravs, stacks, queunes, trees, graphs etc.

Data structures are also classified as

e Linear data structures

¢  MNon-Linear data structures.

In the Linear data structures processing of data items 15 possible in linear fashion, i.e., data
can be processed one by one sequentially.

Example of such dota stroctures are:

0 Aty

* Linked list

= Siacks

o (jucues

A dma structure in which insertion and deletion is not possible in a linear fashion is called
s non linear data structure. ie., which does not show the relationship of logical adjacency

between the elements is called a8 non-linear data structure. Such as trees, praphs and files.

e e e e T S T e = 1
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Data Structures lab-uratuﬁ - 18CSL38
Data structure operations:

The particular date structures that one choeses for a piven situation depends largely on the
frequency with which specific operations are performed. The following operations play
major role in the processing of data.

I.  Traversing.

I.  Searching.

ol Inserting

IV. Deleting.

V. Sorting.

VL  Merging
A stack s an ordered collection of items inte which new lems mav be inserted and from
which items may be deleted ot the sane end, called the TOP of the stck. A stack is o non-
prinvitive linear data structure. As all the insertion and deletion are done from the same end.
the first element inserted into the stack is the last element deleted from the stack and the
last element inserted into the stack 18 the first element 1o be deleted. Therefore, the stack is
called Last-In First-Out (LIFO ) data structure.

CLEs

A queue is a non-primitive linear data structure. Where the operation on the queue is based
on First-In-First Out FIFO process — the first element in the quene will be the first one
oul. This is equivalent to the requirement that whenever an element is added, all elenents
that were added before have 1o be removed before the new element can be remaoved.
For insertin g elements into the queue are done oo the rear end and deletion is done from
the front end. we use extemal pointers called as rear and front to keep track of the status of
the queve, During insertion, Queve Overflow condition has tobe checked, Likewise during
deletion, Quene Underflow condition is checked.
Linked lsic
Drisadvantages of static/sequential allocation technique:

1} If an item has to be deleted then all the following items will have to be moved by one
allocation. Wastage of time.
2 InefTicient memory utilization.

34 IF no consecutive memary (free) is available, execution 15 not pessible.

e e e e T S o T = e
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Data Struchures lab-uratuﬁ - 18CSL38

Linear Linked Lists

Types of Linked lists:

I} Single Linked lists

2} Circular Single Linked Lists

i) Double Linked Lists

4) Circular Double Linked Lists,

Node:

Each node consists of two fields. Information {info) field and ne xt sddress (next) field. The
mfo field consists of actual information/datafitem that has to be stored in a list. The second
field next/link contains the address of the next node, Since next field contains the address,
It is of tvpe pointer. Fere the nodes in the list wre logically adjacent 1o each other. Modes
that are phyvsically adjacent need not be logically adjacent in the list.

The entire linked List is sccessed from an external pointer FIRST that points o (containg
the address of) the first node inthe list. (Bv an “external™ pointer. we mean. one that is not
included within a node, Bather its valoe can be accessed directly by referencing a vanablel.
The nodes in the list can be accessed using a pointer variable. In the above fig. FIRST is
the pointer having the address of the first node of the hist, initially before creating the list,
as list 15 empty, The FIRST will always be imitialized to NULL in the beginning. Onoce the
list is created, FIRST contains the address of the first node of the list.

As each node is having only one linkinext, the list is called sinple linked list and all the
nodes are linked in one direction. Each node con be accessed by the pointer pointing
(holding the address) to that node, Sav P is pointer toa particular node, then the informuticn
feld of that node can be accessed using infod P and the next feld can be socessed using
next{F.

The wrows coming out of the next feld in the g, indicates that the address of the
sucoeeding node is stored in that field.

The link field of last node contains a special value known as NULL which is shown using
adiagonal line pictorially. This NULL pointer is used to signal the end of a List.

The basic operations of linked lists are Insertion, Deletion and Display. A hst 18 a dyvnamic
data structure. The number of nodes on a list may vary dramatically as elements are inserted
and deletedirenvoved). The dyvnuwmic nature of 1ist may be contrasted with the static nature
of an array, whose size remains constant. When an item has to inserted, we will have 10
create o node, which has to be pot frem the available free memory of the computer system,
S50 we shall use a mechanism to find an unused node which makes it available w us. For

this purpose we shall use the pemode operation (getnodel) function). The C language

e e e T T = Sy 1
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Data Struchures laburatug - 18CSL38

provides the buill-in functions ke mallocl |, calloed ), reallocy and free(), which are stored
in allochor swdlibh header fites, Todvnamicall v allocate and release the menwy Locations

fromy'to the computer system.

Trees:

Definition: A data structure which i accessed beginning at the root node. Esch node 1s
either a leal or an internal node. An internal node has one or more child nodes and 15 called
the parent of its child nodes, All children of the same node are siblings, Contrary to a
physical tree, the root is usually depicted at the top of the structure, and the leaves are
depicted at the bottom. A tree can also be defined as a connected, acvelic di-graph.

Binary tree: A twee with utmost two children for each node, Complete binary wee: A binary
tree in which every level, except possibly the deepest, is completely filled. At depth n, the
height of the tree, all nodes muost be as G left as possible. Binary search ree: A binary ree
where every node’s lefl subtree has kevs less than the node’s ke, and every right subires
has kevs greater than the node’s key. Tree taversal is a technique for processing the nodes
of a tree in some order. The different tree traversal techniques are Pre-order, In-order and
Post-order traversal. In Pre-order traversal, the tree node 15 visited first and the left subiree

15 traversed recursivelv and later right sub-tree 18 traversed recursively.

Graph:

Definition: A Graph GG consists of two sets, WV oand E. WV is a finite set of vertices, E is a set
of edpes or pair of vertices. Two tvpes of graphs, Undivected Graph Directed Guaph.
Undirected Graph: In undirected praph the pair of vertices répresenting any edge is
unorderad. Thus the pairs (u.viand (v.u) represent the same edge.

Directed graph: In a directed graph each edge is represented by o directed pair <u,ve, o iy
the tail and v is the head of the edge. Therefore <v.u>and <u v> represent two different
edpes.

Graph representation can be done using adjascency matrix.

Adjacency matrix: Adjacency matrix is atwo dimensional n X n array a. with the propeny
that ali][jl=1 iff the edge (i.j}is in E(G). a[i][j]=0 if there is no such edge in G.
Connectivity of the praph! A praph is said w be connected i for every pair of distinet
vertioes u and v . there is a path from o o v

Path: A path foon vertex o teov in o graph s o sequence of vertices winiy ..., ie v such

that (uda), (iedak oo (i v) are the edges in G.

e e e e T o T = R
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Data Struchures laburatug - 18CSL38

Graph traversal can be done in two wivs: depth fiest searchidfs ) and breadih fist search
{hish.
Hashing: Hashing is a process of generating key or keys from a string of text using a
mathematical function called hash function. Hashing is a ke v-te-address mapping process.
Hash Tahble: In hashing the dictionary pairs are stored in atable called hash rable. Hash
tnbles are partitioned into buckets, buckets consists of s slots, each slot 18 capable of holding
one dictionary pair.
Hash fanction: A hash function maps a Key into a bucket in the hash table. Most commonly
used hash function is,
hik)i=k%D

Where,

k is the kev

[ris Max size of hash table.
Collision Resolution: When we hash a new key 1o an address, collision may be created.
There are several methods to handle collision, open addressing, linked lists and buckets. In
open addressing, several wavs are listed, linear probing, quadratic probe, pseudorandom,
and kev offset.
Linear Probing: In linear probing. when data cannot be stored at the home address,

collision is resolved by adding 1 to the current address.

e ERERRREEEERRRRAATAARARER
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FROGRRM — 1

Design, Develop and Implement a menu driven Program in C for
the following Array cperations

a. Creating an Array of N Integer Elements

b. Display of Array Elements with Suitable Headings

c. Inserting an Element (ELEM) at a given walid Position
(POS)

d. Deleting an Element at a given wvalid Position (POS)

e. Exit.

Support the program with functions for each of the above
operations.

finclude<stdia.hs
finclude<stdlib, ks
fdefine SIZE 10

int List [SIZE],n=0;

volid Create()
[
int i
printf {*y\n\n\tEnter the HNumber ocf Elements : "™);
scanf {("8d"™, &n) ;
1f({n>SIZE)
printf{*\n\n\tNumber of Elements Exceeds MAX size of
array. . .\nhn™);
else
[
printf{"\o\n\tEnter %d Elements :-",n);:
for{i=0; i<no;y i++)
scanf ("§d", eTisE[1i] )
|

Displayi) :

vold Display()
I
int i;
if{n==0)
print£("\b\n\tList is Empty. . «™)¢
glsa
|
print£{*\n\n\tList Contains : ");
for{i=0; i<n; i++)
printf (" &d™, List[41]);

vold Insect()

[
int Elem, Pos,1i;
if{n = SIZE)

Department of Computer Science and Engineering Page 1
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printf{"\nhn\tList is Full. . ")
glze
{
printf{*‘nin“tEnter the Element to be Insected : ")
scanf {"Ed", £Elem) ;
printf {"\o'oYtEnter Positiecn to be Inserted at @ ")
scant {"%d" , L&Fos)
if {Pos»0 LE Pos<=n+l)
I

for{i=n; i*>=Pos: 1--)

List[i] = List[i-1]:
List[Fes-1] = Elem;
n++y
|
else
I
printf ("\no\n\tThe Giwven Fosition i=

Tnwalid., . ."™i;
|

|
Display{);

void Delete()
[
int Pos; ITtem,i;
ifin = Q)
printf("\nh\n\tList is Empty. . ."™)7
elae
|

printf{"\n\n\tEnter Position of element to be
Celeted @ ")

scanf ("wd" £FPos)
1f{Poz>0 L& FPos<=n)
[
Ttem = List[Pos-1];:
for{i=Fos-1; i<n; 1i++)
List[i] = Last[i+1];:
=g

printf {"\nhnYt%d is Remowved from the List",Item);

elza
|
printf {"\n\n\tThe Giwven Position is
Inwalid, . +™1%
|
|
Display{);
I
mairi)
[
int Op:

Department of Computer Science and Engineering Fage X



nmnﬂmuumulahnmnarlﬂcﬂﬂﬂ

while {1}
|

bl olf T oY o e Ligt Mepiisssesorss e L% 5 ik I

printf{"\n\n\tl.Createht?.Insert\t3.Delete\t4 . Exit");
printf {"\oynZtEnter Your Choice : ")
scant {("&d" , L£0p) §
switch{Cp)
|
case Ll:
Create () ;
braak;
Ccase 21
Insect{);:
break;
case 3@
Delete{);
braak;
case &3
exit{0);
defanlt:
printf {("\n\n\tInvalid Cption. . .\o");

Department of Computer Science and Engineering Fage 3
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FROGRRM — 2
Design, Develop and Implement a Program in C for the following
operations on Strings
= Head a main String (STR), a Pattern String (PAT) and a
Replace String (REP)
*» Perform Pattern Matching Operation: Find and Replace all
occurrences of PAT in S5TR with REP if PAT exists in STR.
*« Report suitable messages in case PAT does not exist in
5TR.
Support the program with functions for each of the above
operations. Don't use Built-in functions.

finclude<stdia.hs
fdefine SIZE 10040040
int F[SIZE],n=0;

vold Read Stringi{char S[SIZE])
I

int i=0;

a

I
scanf {"sc" ,E5[41] ) ;
i+4+;

|

while{S[i-1]!'="\o'");

S[i-1] = '"wO'y;

int String Length{char S [SIZE]}

int 4i=0;

while{S[i]!="%0")
i4++;

return i

vold Findi{char STR[SIZE]| ,char BAT[SIZE])
I

int SLen,PLen,i,j,k;

Slen = String Length {5TR)

Plen = String Length (FAT) ;

i=0;

while{i<=S5Len-FLen)

[

i = 0;f
k= 1;
while (BAT[q] 1= '%0%)
[
1E£{STR[k] !'= FRAT[7]}
break;
1baer
k++r

B e e EEERRRREEEERRRAATAAAAAAAAAARTR
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void Replace(char STR[SIZE],char PAT[S5IZE],char REF[SIZE])
(

it PLen, RLen,SLen,i,q3.D.k;

SLen = String Length {STR) ;

PLen = String Length (PAT) ;

RLen = String Length {REF) ;
tfin = @y
printf{"\nin\tFattern does't exist 1n the given
String STRE");
else

|
for(i=0; i<n; 1++)
|
D = RELen — FPFLen;
k = B[1i];
while{D > 0)
[

for{j=SLen; j>=k; 1-—1
STR [§+1] = STE[4]:

SLent++;

E++r

By

|
k = F{i] + FLen-1;
while{D < 0)
I
for{j=k; J<=SLen; J++)
STR[4-1] = STR[1]:
sLen-—;
£==3
B+
|
i =05
k = el4i)3
while{REF([7] != '%0%)
I
STR[k] = REP[1]:
k++7
i++;
b
for{j=i+l; J<n; J++)
F[3] = F[3] + {ELen — PLen);

e e e T P = et 1|
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int main{}
I
char STR[100], PAT([10],REE[10];
printf {"\t\t\tString Operation Demonstration\n");
P (A E e s e e e e e L% < bl I
printf("\n\n Enter a String  ");
Fead String{3TE);
printf("\n\n Enter a Pattern : *);
Fead String{FAT):
printf(*\n\n Enter a Replace String : ");
Fead String{REF);
Find {STR, FAT) ;
Feplace {STR, FAT,EEF)
printf{"\n'n Updated Main String STE is %sino\n\no", 3TR);
return O;

e e e T T et |
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FROGRAM - 3
Design, Develop and Implement a menu driven Program in C for
the following
operations on STACK of Integers (Array Implementation of Stack
with maximum size MAX)
Push an Element on to Stack
Pop an Element from Stack
Demonstrate how Stack can be used te check Palindrome
Demonstrate Overflow and Underflow situations on Stack
Display the status of Stack
. Exit
Support the program with appropriate functions for each of
the above operations

L T = P v =

finclude<stdic.h>
finclude<stdlib.h>
fdefine MBX 5

int Stack[MRX], Top = -1;

vold Display()

int i
1f|{Top = -1}
print£{"\nhntStack is Empty™);
else
[
priot £ {"\a\nvtStack Contains:—Yo")r

for{i=Top; i>=0; i--}
printf {"\eh\eEdva®, Stack[i]);

volid Pushi{int Item)

1f{Top == MAX-1)
printf {"\nhnYtStack Overflow");
else
Stack [++Top| = Item;
Display{) s
I
int Popi)
|
if{Top == -1}

[
printf{"\nhnYtStack Underflow");
return J99;

|

else
return Stack|Top--]:

volid Falindrome()
T PSRRI =
Department of Computer Science and Engineering Page 7
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[
int Hum,Digit[MEX],D,1,9:
printf {"\o\o\tEnter a Number 1 ");
scanf ("5d", ENuam) ;
Top-=—17%
=83
while {Hum>({})
[
D= Num % 10
Digit [J++] = D;
Push{D) ;
Hum = Hum f 10;
I
for{i=0; i<q; i++)

1f{Digit[i] '= FPopi{))
break;
}
1£{Tap == -1}
print£{*\n\n4tThe Given WNumber is Palindrome");
glsa

printf {*"\n\n\tThe Given Number is not a Palindrome");

int main{)

int Opticon,Num;
while{l)
[
priptE M- crsnme o Stank Mana e e il 2
print £ ("\nl-->Push\t\t2-->Pop\n3-—>Palindrome’ t4-
—SEEIE")
REIRE E (Y iinss s o r s e e s e e e s e e e i ot i
printf (*"\n\n\tEnter ¥Your Choice : ")
scanf {"ed" , £Option);
switch{Cption)
[
casa 1l:
printf {"\no\oYtEnoter a Wumber z ");
scant {"%d", &Nuam) ;
FPush {Num) ;

braak;
case 2:
Num = PFopl):
1E{Num != 9939}
[
printf {("\no\n\t%d is Fopped from the

Stack",Num) ;
Display();

bBreak;
case A1

e e e T o T ey o |
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Palindroma{) ;
break;
case 4:
gxit {0}
default:; printf{"\n\n\tInvalid Choice. . ."):

return U;

e e e e T S o T = PP i 1)
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FROGERRM - 4
Design, Develop and Implement a Program in C for converting
an Infix Expression to Postfix Expression. Program should
support for both parenthesized and £free parenthesized
expressions with the operaters: +, -, *, /, % (Remainder),
“{Power) and alphanumeric operands.

finclude<stdio.hs
fdefinse MAEX 100
char Stack[MRX]:

int Top = -1¢
volid Push{char Ch)
[
Stack[++Top] = Ch;

char Fop i)
|
return Stack|[Top——]

int Friority{char Ch)
I

b % 3l o

switch{Ch)

case

P = 4;
break;
|

return FP;

vold ITnfix To Postfixi{char Infix[MAX]|, char Postfix|[MAX])
[
il s WS
char Chi
B e e R
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Push{"#")
i = 0;
=05
while(Infix[i] !="50")
|

switchi{Infix[1i])

casa "("
Pushi{Infix[1]):
break:
case '")' 1
Ch = Foapl{):
while{Ch 1= '{"}
[
Fostfix[q++] = Ch;
Ch = Popll:
|
break;
caseg "+' o
case '-!
cazg 'l
case 'f!
caze '%'
cage '~Pos
while{Pricrity{Stack([Top]) == Priority{Infix[i]})
Postfix[J++] = Pop{):
Pushi{Infix[i]}):
break;
default:
Fostfix[q++] = Infix[i];
|
i++;

|

while{Top > 0)
Postfix[j++] = Pop{i;

Postfix[4] = "hOt;

int main{)

I
char Infix[MRX], Postfix[MRE];
printf {*"\n\n\tEnter the Walid Infix Expression : ");
scanf ("%¥s", Infix)r
Infix To Postfix{Infizx, Postfix);
printfi"in&n\tPustiix Expressiecn is Ss'\nywn'\o",Post£ix);
return O;

B e e R EGl
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FEOGEAEM - 5A
Design, Develop and Implement a Program in C for the
evaluation of Suffix expression with single digit operands
and operators: +, -, *, /, &, *

finclude<stdio.h>
finclude<math b=
finclude<string.h>

double compute{char symbol,double opl,double opi)
I
switch{symbol)
|
cage 4V
return opl+opd;
case '-';
return opl-op2;
case '*':
return opl*op2;
caze 'Jf':
return opl fopd;
casa '%':
return {int)opl% {int)opZ;
caze '':
return pow {opl,opd) ;
default:
return O;

|
wold mainf)
I
double s[20],res,opl,op2;
int top,ir
char postfix[20], symbol;
printf{"\n\n\tEnter the postfix expression:");
gets {postfix);
top=-1;
for{i=0; i<strlen{postfix); it++)
|
symbol=postfix|1];
if{isdigit {symbol)}
s[++topl={symbal-"0");
elza
[
op2=s[top——]7¢
apl=s[top--1;
res=compute { symbol, opl o)
5|(t+t+ttop|=res;

|
res=s[top——];
printf {*\o\o\tThe result is:%.2£\n" ,res);
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FROGRAEM - 5B

Design, Develop and Implement a Program in C for solwving the
Tower of Hanoi problem with n disks

finclude<stdio.h>
finclude<math.h>=

vold tower{int n,int source,int temp,int destination)
I

1f{n==0)

return;

tower{n-1,source,destinaticn, tempg);

printf {"\n\n\tmovea disc %d from Y
to %c",n,spurce;destination);

toweri{n-1, temp, scurce,destination);

vold main{)
I
int ng;
printf{"in\bivt—————r——- TORER OF HBRMOI ———————————— "y
printf {*\n\n\t Enter the number of disks:i™);
scanf ("84, &£n) ;
towerin, &t "Bt et
printf{"\n\o\tTotal numbe r of Mo ves
are:%d", {(int)pow{2,n1-1);
;

Department of Computer Science and Engineering Pape13
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FROGRAM - &

Design, Develop and Implement a menu driven Program in C for
the following operations on Circular QUEUE of Characters
(Array Implementation of Queue with maximum size MRX)

a. Insert an Element on to Circular QUEUE

b. Delete an Element from Circular QUEUE

c. Demonstrate Overflow and Underflow situations on

Circular QUEUE

d. Display the status of Circular QUEUE

e. Exit
Support the program with appropriate functions for each of
the above operations.

#finclude<stdio.h>
finclude<stdlib. ke
flefine MEX 5

char Q[MAE];
ifnt Rear = -1, Front = 0, Count = 0;

vold Imsert{char Item)

I
if {Count MR

|

print£{"\nohnitQueue Overflow. . .");
else
[

Fear = { Rear+l | ® MAK;

2[BEear] = Item;

Count++;

|
char Deletel)
|
char Item;
1f{Count == 0)
|
priot £ {"\o\o\tQueue Underflew. . ")

return "0 °';
|
elae
[
Item = Q| Front];
Front = { Front+l ) % MAX;
Count-——;

return Iteam;

|
vold Displayi{)
[

int 1,73¢

1if{Count == 0}

print£{"\n\n\tQueue is Empty. . ."™);

else
T PSRRI e e
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[

printf {"\n'n4YtQueue Contains : ");
1 = Front;
for{i=0; i<Count; i++)
[
printf{("sc " ,Q[J]1:
17 = {3+1) % HMRE;

int main i)
|
int Optieon;
char Ch[Q];
while{l)
{
pEEAER LA s Queue Menu-----——-—-—-——- N
printf{*\no 1 -—> Inserthtt 2 —-——> Delete'\n 3 --=*
Exit™);
B R A e e e e S e i S s LA S e s
printf ("\n\n\tEnter ¥Your Choice : ") ;
scanf ("wd"  L0ption)
switch{Option)
[
cass 1:
printf {("\o\oYtEnoter a Character : ");
scant{"%s",Ch);
Insert {Ch[0]);
Display()+
break;
case 2
Chid] = Delete{):
1£{Ch[O] I= "0
printf{"\n\n\tice im Removed from the
Cueue",Chi0]) s
Display({) s
break;
case 3:
exit{0);

return U;

e e e e S T e =y e A T 1
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FROGRAM - 7
Design, Develop and Implement a menu driven Program in C for
the following operations on Singly Linked List (SLL) of
Student Data with the fields: USN, Name, Branch, Sem, PhNo
a. Create a SLL of N Students Data by using front insertion.
b. Display the status cof 5LL and count the number of nodes
in it
c. Perform Insertion / Deletion at End of SLL
d. Perform Insertion /  Deletion at Front of
SLL (Demonstration of stack)
e. Exit

finclude<stdia.hs
#include<stdlib, ks

typedaef struct NOCDE
{
char USH[11];
char Name [30];
char Branch(5] ;
int Sem;
char FhHc[11];
struct NODE *next;
| node;

node *Start, *Hew;

void Create Hode()

[
New = {(node*)malloc{sizect {node));
printf{"\n'n\tEnter the Datails of the Student :-%n");
priontf {"\o\o\tUSH 1 "),
scanf ("is", Haw->USN) ;
priontf{"\o\o\tHame : ");
scant ("wa", Naw->Namea) ;
printf{"\nn\tBranch = ");
gcanf{"ws", New—>Branch) ;
printf{"\n\n\tSemaster * ")
scanf {("id", tNaw->5em) ;
printf {"\n\n\tFheone Humber : ");
scanf ("%s5", New->FhNa) ;
New—->next = NUOLL;

volid Insert at Front()
[
Create Node();
if{Start==NULL)
Start = HNaw;
elas
[
New->next = Start;

Start = Hawy
e e T T e =y e |
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}

void Insert at_EndiJ
[
Create NHoded);:
node *Temp;
1f(Start==HN0OLL)
Start = HNew;
elae
[
Temp = Starty

while {(Temp->next != NULL)
Temp = Temp->next;:
Temp—=next = Hew;

void Delete_at Front()
I
node *Tamp;
if{Start==HULL)
print £ {*\nhtList is Empty, cannot Delete. © ");
else
|
Temp = Start:
Sctart = Start->next;
print £ {*\oi\n\tHode with SH ; %5 is
Deletea” , Temp—>=USH) ;
frea (Temp) ;

}

volid Delete at_End{J
|

node *Temp, *Prev;
if (Start==NULL)

printf{"\n'n\tList is Empty, cannot Delete. . .");
elaes
[
if{Start->next == HUOLL}
[
printf {("\ninhtNode with ISH r 3] isg

Deleted" , Start->USH);
fres{Start);
Start = NULL;

glse
|
Temp = Start;
Frev = Temp;
while {Temp->next != NULL)

L
e e e e T S o T =y e
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Frevw = Temp;
Temp Temp—>next;

|

Freyv->next = HUOLL;

printf {("\n\n\tNode with oSN 1 &3 is
Deleted" , Temp—>USH) ;

ftree|Temp)

void Display()
{
int Count = 0;
node *Temp;
if{Start==HNULL)
print£{"\o\n\o\tList is Empty");
glae
[
print £ {"\o\n\n\ tSTART-->") ;
Temp = Start;
while {Temp ! =NULL)
I
printf ("\n\nhoh\t[%s|%s | ts|%d|%=s] -
-»" , Temp->USH , Temp->Name,

Temp->Branch, Temp->5em, Temp->Fhio) ;
Count++;
Temp = Temp->next;
|
print £ {("NOLL") ;
|
printf {"YninhtList Contains %d Nodes",Count):

vold At End()
|
int Opticno;
while(l)
|
printf ("\oho\ohn-——— Oparations at End Menu----— e B
printf{"\n\nl->Insertion\t2->Deletion\t3->*Return to
Main Menu");
printf ("\n\n-—-——————— e at P
printf(*"\n\o\tEnter ¥Your Option 1 ™);
scanf ("%d" ,£0ption);
switch{Option)
{
case 1l:
Insect at Endi);
break;
case 2:
Delete at End(};
e e e e S L e e T e
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break;
casae 3:
return;

void At Fronot ()
I
int Optiong
while{1l)
[
printf ("\o\ninkn--—-- Cperations at Front Menu----");
printf{*"\ninl-*InserticnitZ->Deletien’t3->Return to
Main Menu");
pert i (T s ot s e e e e e e Wi
print£{"\o\o\tEnter Your Option : ™)}
scanf {("wd" , LO0ptiecn);
switch{Cptien)
|
caza 1l:
Insert at Frent();
break;
case Z:
Delete at Front{);
bBreak;
case 3t
return;

volid Stack()
|
int Option;

while{l)

{
printf {("\nho\nhn-——-—- Stack Cperations Menu-—-———-- o P
printf {"\n\nl->Push\t2->Pop\t3->Return to

Demonstration Menu™)y
PR A e SR s R S S R R S e o I
printf ("\n\n\tEnter ¥Your Option = ") ;
scanf ("wd"  L0ption);
switch{Option)
[
case l:
Insert at End{);
DispLaﬁiﬁ}
break;
Ccase 23
i1f{5tart == HULL)
printf ("\n\n\tStack is Empty, Cannct Pop");
else
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|
EElEtE“at_End{ﬁ;
Displavi{i:
|
break;
cage 33
return;

vold Demod)
|
int Optieon;
while{l)
|
priontf{"\o\o\ohn-——————- Cemonstration Msnu-—-—-——---— "oy
printf{"\nin 1 -->* Stack\td --> HEeturn to Main Menu");
o3 b R P s e T By e e i T e T s J
print £ ("\n\n\tEnter Your Option 1 ")
scanf {("&%d" , Lopticn);
switch{Cption)
[
case L:
Stackd);
break;
case 2%
return;

vold maini)
[
int Option,N,i;
while{l)
{
printf ("\nho\nhn-—-—= Singly Linked List Menu----- oot P7
printf{"\n\nl->Create N Students List\tZ->0Operatiocns
at End") ;
printf {"\t3-*Cpearations at
Frontyn'\nd->Demo\tYE\t5->Exit™);
pEInE E (A s e e e e s e s e e e e et
printf {(*"\n\n\tEnter Your Option :; ")
scanf {"Ed", LOpticn);
switch{Option)
[
casa l:
Start = HULL;
printf {"Wn'nYtEnter Humber of Students : ");
scant{"%d", &H);
for{i=0; i<H; i++)
Insert at Froot{);
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Display ()¢

braak;

case 2:
At_EndiJ;
Display{);
break;

case 3:
At Fronti);
Displayi():
break;

case 41
Demod) ;
break;

case 5:
exit{u);

e e e S T ey ==
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FROGERRM - B
Design, Develop and Implement a menu driven Program in C for
the following operations on Doubly Linked List (DLL) of
Employee Data with the fields: S55HM, Name, Dept, Designation,
Sal, FhNo
a. Create a DLL of N Employees Data by using end insertion.
b. Display the status of DLL and count the number of nodes

in it

c. Perform Insertion and Deletion at End of DLL

d. Perform Insertion and Deletion at Front of DLL

e, Demonstrate how this DLL can be used as Double Ended
Jusue

£f. Exit

finclude<stdio.h>
finclude<stdlib. h>

typedef struct NODE

[
int SSH:
char Hame [30];
char Dept[15];
char Design[l5];
float Salary;
char FhNo[1l1l];
struct HODE *next;
struct NODE *prew;

| node;

node *Start, *Hew;

wolid Create Node()

[
Hew = (node*)malloci{sizecf {node));
printf{"yn\oYtEnter the Details of the Empleyes 1-%o"):
printf{("\n'o\tS5H: ") ;
goanf {"wd", sHew->55H) ;
printf{"\ni\n\tNama:r ");
scanf {("%a", New—->Hame) ;
printf ("\n\n\tDepartment: ");
scanf ("%s5", New->Dapt) ;
printf {*"\n\n\tDesignation : ") ;
scanf ("is", New->Design) ;
printf("\no\o\tSalary:. ");
scanf ("5E£", tHew->Salary)
printf{"\n'n\tFhone Humber: ") ;
gcanf{"ws", New—>FhHo) ;
New—>*next = HNIOLL;
Hew->prevy = NULL;

volid Insert at Front()
[
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Create Hode();

if (Start==NULL)
Start = HNew;

else

[
Mew->next = Start;
Start->prev = New;
Start = New;

void Insert_at End{)
l
Create Node();
node *Temp;
if{Start==NULL)
Start = Hew;
elaes
|
Temp = Starty
while (Temp-*next != NULL)
Temp = Temp->next;
Temp—>next = Hew;
How->prev = Temp;

void Delete at Front()
|
node *Temp;
if (Start==NUOLL)
printf{"\n\tList is Empty, cannot Deleta");
elses
|
Temp = Start;

Start = Start—->=next;
Start->prewv = NULL;
print £ {"\o'\nh\tlode with SSH I %

Deleteq” , Temp—>33W) ;
frea (Temp) ;

}

void Delete at End{)
I
node *Temp, *Prew;
if {Start==HOLL}
printf£{"\n'nitList is Empty, cannot Deleta");
elaes
I
if{Start->next == HULL}

[
printf ("\nin'tNode with 85N T Tl

is
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Deleted" , Start->35N);
free(Start);
Start = HULL;
|

else
I
Temp = Start;
Frev = Temp;
while{Temp->next '= NUOLL)
I
Frewv = Temp;
Temp = Temp—>nexty;

|

Prev->next = NUOLL;

printf {("\n\n\tNode with 58N 1 wd is
Deletad" , Temp—>=33H) ;

ftree|Temp)

void Display()
|
int Count = 0;
node *Temp;
if (Start==NIILL}
print£{"\o\n\n\tList is Empty");
glae
[
print £ ("\o\n\n" tNULL<-->") ;
Temp = Start;
while {Temp ! =NULL)
|
printf (" [%d| %5 s | %= %E|%s] -
-»" , Temp-*35H, Temp->Name,

Temp—>Dept, Temp->Design, Temp->3alary, Temp->FhNo) ;
Count++;
Temp = Temp->next;
|
print £ {"NUOLL") ;
;
printf {("\ayn\tlaist Contains %d Nodes";Count):

vold At End()
|
int Option;
while(l)
I
print £ {"\n\n\n\n--——-0Operaticns at End Menu------—— "3
printf{"\n\nl->Insertion\t2->Deletion\t3->*Return to
Main Menu");
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printf {"\n'n4tEnter ¥Your Cption : ") ;
scanf ("wd"  L0ption)
switch{Option)
[
case 1@
Insert at End{});
braak;
case 23
Delaete at Endli);
break;. =
case 3:
return;

void At Front ()
|
int Optiong
while{l)
[
print £ (*\nhnnhn----- Cperations at Front Menu----");
printf{*\n\nl->Insertion\t2->Deletien\t3->Return to
Main Menu");
REITEE (st e e e e e e e s e e i
print£{"\o\o\tEnter Your Option : ™) ;
scanf {("w%d", &0pticn);
switch{Option)
|
case l:
Insert at Frent();
break;
case Z:
Delete at Front{);
bBreak;
case 3t
return;

volid Doueue ()
|
int Optiong

while{l)

[
printf ("\nho\nhn-——— Dousue Cperations Meou-----—-— bl B
printf{"\n\nl->Insert Front\t2->Insert Rearit

i-rDelete Front");

print£{"\n\t\t4->Delete Rear’\t5-> Return to Main
Menu®™)

pEInEE Vs s o s s e s s s e s s e s i

B e SRR
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printf{"\n\n\tEnter ¥Your Option @ ™) ;¢
goanf ("H%d", Opticn);
switch{Option)
I
case 1:
Insert at Fronti) :
Display():
braak;
case 23
Insert at Endi);
Display()z
braak;
case J:
i1f{Start == MULL)
printf{"\n\n\tDJueue is Empty, Cannot
Deleta™) ;
glse
[
Pelete_at Front{):
Display()s
}
braak;
case 4:
i1f{Start == MULL)
printf{"\n\n\tDJueue is Empty, Cannot
Dealata™ ;
glse
[
Pelete at End();
Display () ;
}
braak;
case 93
return;

|
vold maind)

[
int Option,M,i;

while{l)

{
printf {("\aynn\n----- Coubly Linked List Menu----- Y
printf {*\n\nl->Create ) Employess

Ligththt2-2Display™);

print£{(*\n\n3->0perations at End\t\t4->0Operations at
Frant");

printf {"\nini->Demc DQusuethWt\té->Exit™) ;

o3 el Rt I s e e e e e e e s s T T L i

printf{*\no'n\tEnter Your Option 3 *);

scanf ("%d", LOption);

switch{Cption)

|

e L e S o T e =y e
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case 1l:
Start = HULL;
printf {("\nin'tEnoter Number of Employeez 1 ")
scanf {"&d"™, &M} ;
for{i=0; 1<N; 14+
Insert at End{);
break;
case 21
Displavy():
break;
case 3
Bt Endi{);
break:
case 4
At Front();
break;
case 5@
Doueue ()
break;
case &;
gxit {0);
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FROGRAM - 9

Design, Develop and Implement a Program in C for the following
operations on Singly Circular Linked List (SCLL) with header
nodes

a. Represent and Evaluate a Polynomial Pix,y, z)=6x'yz-

dyriedxiye4lnyiz- Zxyel

b. Find the sum of two polynomials POLYl(x,y,z) and

POLYZ (x,y,z) and store the result in POLYSUM (x,v, z)
Support the program with appropriate functions for each of
the above operations

finclude<stdia.hs
#include<stdlib, h>
finclude<math . k>

tvpedef struct HODE
[
int Coef;
int ExpoX;
int Expo¥g;
int ExpoZ;
struct HODE *next;
int Check;
| node;
node *Start=HULL, *New, *POLY1,*POLYZ,*POLYSUM;

vold Create Poly{int C,int Ex, int Ey, int Ez)
I

node *Temp;

New = (node*)malloc{sizenf(node));
New—>Coef = C;

Hew—>Expox = Ex;

Mew— *ExpaoY¥ = Ey;

Hew—->Expcd = Ez;

New->next = HNaw;
New->Check = 0;
if{Start == NOLL)

Start = Haw;
elae

I
Temp = Start;

while {Temp-*next != Start)
Temp = Temp-*nexty

Temp—>next = Hew;

New-snext = Start;

vold Read Poly()
I
int C,Ex,Ev,Ez,n,1i;
printf{*\n\no\tEnter NHumber of Termz : ") ;
scanf {("wd", &n) ;
e e 2 = = W e
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for{i=0; i<n; i++)

{
priot £ {"\n\n“tEnter the Coefficient 1 ");
scanf ("gd"  EC)
printf(*"\n\n\tEnter the Exponent of Variable X 1 ");
scanf {"id", LEx)
printf{"\no\o"tEnter the Exponent cof Variable ¥ : ");
scanf {"%d" , LEy) 7
printf{"\n'n%“tEnter the Exponent of Wariabkle Z : ™) ;
gcanf {"%d4d"  LEz) ;

Create Poly(C,Ex,Ey,Ez);

void Display({node *S5tart)

I
node *Temp = Start;
printf{"\n'n Start-->");
do
|

printf (" [fdx*%dy*Edz"%d] —>", Temp->Coef, Temp->ExpoX, Temp->Exp
oY
Temp—>Expod)
Temp = Temp-r*next;
}
while {Temp!=5tart);
printf{* Start");
I
volid Eval Poly()
[
int Result=0,x,z,yr
node *Temp;
printf{"\n\n\tEnter the Value of Variable X : ");
scanf ("wd", Lx) ;
printf {("\an\n\tEnter the Value of Variable ¥ 1 "):
scanf {("%d", &y) ;
printf{"Yn'n\tEntar the Walue of Variable E : ");
scanf{"sd", &z} ;
Temp = POLY1;
do
{

Result=Result+Temp->Coe f*pow | x, Temp->ExpoX) *pow {y, Temp->Expo
¥1* powlz, Temp->Expcl) ;
Temp = Temp-2next;
|
while {Temp!=FOLY1) ;
printf ("\n\n\tResult : %d",Result);
|

void Add Poly ()

l
e e e e T S o T =y R ea 1
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nodsa *Templ, *Temp ;
Start = NULLy

Temgl POLY1;

do

|

Temp?2 = POLYZ2:
do
{

if | {(Templ->ExpoX¥==TempZ ->ExpoX) && { Templ ->ExpoY=TempZ- *ExpoY¥

)
L& | Templ —>Expof==TempZ-*Expol) && {Temp2->Check = 0))

[

Create Poly({Templ->Coef+Tempi->Coef, Templ->ExpoX,

Templ->*ExpoY, Templ ->ExpoZ) ¢
Templ->Check = 1;
TempZ->Chack 1B
break;

}
TempZ = TempiZ->next;
|
while {Temp? != POLYZ2) ;
if {Tempz == POLYZ && Templ->Check == 0)

[
CrEEtE_Pnlv{Templ—}CDEi,Templ—}ExpcK,Templ—}ExpDY,
Templ->ExpoZ) ;
Templ->Check = 1;

I
Templ = Templ->next;

}

while{Templ != POLY1);
Tempd = FOLYZ;
do
|
if {TempZ->Check == 0}

Create Poly{Temp2->Coef, Temp2->ExpoX, TempZ->ExpoY,
TempZ->ExpoZ) ;
Tempd->Check = 1
|
Temp? = Tempi-rnext;
f
while (Temp2 != FOLYZ);
POLYSUM = Starty
I
volid maini)

|
int Option;

while{l)
T e SRR e
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[

printf ("\nhn-———-—= Folynomial Menu--—------- B

printf£{"\nl->Evaluate Polyoomial \tZ->Rdditien of 2
Folynomial™);

printf ("\t3->Exit");

a3 b T et e T bt it T e it T T I

print£{"\o\o\tEnter Your Option : ™)}

scanf {("%d" , LOption);

switch{Option)

|

case 1
printf {"\n\nEnteér a Polynomial :-");
Start = NULL;
Read Poly():
POLY1l = Start;
Eval_Pcly{);
break;
case 2:

printf {"\nYnEnter 1lst Folynomial :=");
Start = NULL;
Read Poly():
BFOLY1l = Start;
printf {("\ninEnter Znd Polynomial =%
start = NULL;
Read Poly{);
POLY2 = Start;
Add Poly({):
priﬁtii"\n&nﬂn The 1st Polynomial is ™)
Display {POLY 1)
printf ("\n\n\n The 2nd Polynomial is z");
Display(POLY2);
printf {"\n\n\n The Resultant Polynomial is :");
Display {FOLYSUM) ;
break;
case 31
exit{0};

e e e e T S o T ey e 1
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FEOGEAM - 10

Design, Develop and Implement a menu driven Program in C for
the following operations on Binary Search Tree (BST) of
Integers

a. Create a BST of N Integers: 6, 9, 5, 2, 8, 15, 24, 14,

Tl B &

b. Traverse the BST in Inorder, Preorder and Post Order

c. Search the BST for a given element (KEY) and report the

appropriate

message
d. Exit

#include<stdio.h>
finclude<stdlib. ke

typedef struct Hode
[
int Data;
struct Hode *Leift;
struct Wode *Right:
| node;
notde *Naw;

vold Create Mode()

Hew = {node*)jmalloc{sizecs (node));
printf{"\n\n\tEnter the Data of the MNode : ")
scanf ("id", tNew->Data) ;

New->Left = MULL?
Haw->Right = MNULL;

node* Insert{node* Temp)
[
if {Temp == NWULL)
return Hew:
if [(Hew->Data < Temp->Data)
Temp—=Left = Insert{Temp->Left);
glge 1if (New->Data > Temp->Data)
Temp—*Right = Insert{Temp->Right}:
return Temp;

vold Frelrder {nocde *Temp)
[
if {Temp != HULL)
|
printf£("%d ",Temp->Data);
Frefrderc{Temgp->Left) ;
FreGOrder {Temp—->Right) ;

I
e e e T 3 T =y i |
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vold Indrder (node *Temp)

|
if {Temp != HULL)
|

InCrder {Temp->Leit);
print£{"sd ",Temp->Data):
InCrder {Temp->Right]) ¢

void PostOrder (node *Temp)
(

e

if {Temp != HULL)

|
PostOrder {Temp->Left) ;
FostOrder {Temp->Right);
print£{"%d ", Temp-zData);

int Search{node *Temp,int Key)
{
if{Temp == NULL)
return 0;
if (Temp->Data = Key)
return 1l;
if {Hey < Temp->Data)
Search{Temp->Leit, Key);
if (Eay > Temp->Data)
Search(Temp->Right,Eay);

volid main()
|
int Optiocn.n,i,EBey;
node *Root = NULL;
while{1)
|
printE {(WAnhA-srermr e o BST Menu-—-——soo-—c—= N
printf{"\nl->Create
BST\t2->Pre0rder\t3->In0Ordar\ t4->PostOrder") ;
printf {"\n\nS->Searchi\t&->Exit") ;
printf {("\o\n-—-—-—————— - o
printf(*"\n\n'\tEnter Your Cption:"™);
scanf ("%d" ,£0ption);
switch{Option)
{
case 1l:
printf {"Wn'nYtEnter Humber of Elements : ");
scanf{"%d", &n);
for{i=0; i<n; i++)
l
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Create HNodel):
Foot = Inserct {Root);
|
break;
case 21
printf {"\nhn\tFrefrder Trawversing : ");
FrefDrder {Foot);
braak;
case 3:
printf {("\n\n\tInOrder Traversing : ")
InDrder {Rect ) ;
bBraak;
case 43
printf {"\nin\tPostOrder Trawversing : ")
FostOrder {Root);
break;
case 5:
printf {("\nhnYtEnter the Key Element : ");
scanf {"%d", LKav) ;
1f{Search{Root,Key))
printf{"\nin'tid is Found", Key);
else
printf {"\ni\alt%d is Not Found",Eey):
break;
case 67
exit{0);

e e e e T S T e =y B
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FEOGEAM - 11
Design, Develop and Implement a Program in C for the following
operations on Graph(G) of Cities
a. Create a Graph of N cities using Adjacency Matrix.

b. Print all the nodes reachable from a given starting node
in a digraph using DFS/BFS method

finclude<stdio.h>
finclude<stdlib. k>
int E[10] [19],s5cc, wisit[10],n;

void Graph read()
I
b 3 s TP [
printf{"Enter the number of vertices in the graphr™);
gcanf ("wd", &n) ;
printf{"Enter the Graph as Adjacency Matrix:\n");
for{i=1; i<=n; i++)
for{j=l; J<=n; J++)
scanf ("&d", e G[1] [7] e

vold bfs{int src, int wisit[10])
[
int £=0,rc=0;
el 0 1§ [ 7 B
glr]=scct
vigit[src]=1;
while{f<=r)
|
u=gq[£++];
for{v=1; w<=n; w++t)
[
1£{G[u] [v]==1 && wisit [v]==0)
I
visit[v]=1;
qlttrl=v;

vold dfs{int src)
[
i 3 s o
vigit|[sre]=1;
for{i=1; i<=n; i++)
[
if{wigit[i]==0 && G[zrcc]|[1]==1)

dfs{i) ;
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vold isconnected{int flag)
(
if{flag==1})
printf(*Graph is not connected\n");
elae
print£{"Graph is connectedi\n");

vold maini)
[
int i,j,scc,ch,flag;
while{l)
[
PEIRET (s ey Graph Mafii—=--s—ssrsmassas b
printf{"\nl.Create Graph of Matrix)\t2.Depth Firast
Searchyt");
printf {"\t3.Breadth First SsarchiZt4.Exit");
o3 m e B T T o s et s e e s e s T T L i
print£{"\n\nEnter your Choice:");
scanf ("&d4" ,Leh);
switchi{ch)
[

case 1:
Graph read{);
breaak;
case 2t
printf {("Enter the source vertax:™);
scanf {"%d", &s5rC) ;

forli=1l; i<=n; 1i++)
wisit[4i]=0;

bfsisreo,visit);

£lag=0;

for{i=1: i<=n; i++)

if {wisit[1]==0}
[
printf{"Hode %d i5 not
reachable; . .ha™, 1) ;
flag=1l;
}
gl se

printf ("Node %d 15 reachable. . \a",1);
|
isconnected|{flag);
bBreak;
case 3
for{i=1; i<=n; i++)
wisit[i]=0;
printf {"Enter the source vertex:");
scanf{"%d",Lsrc) ¢
dfs{src);
f lag=0;
T e L EEEEPEBRBREIEIADBDETTR
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ori{i=1: i<=n; 1++}

—_—

1 {visit[L]==0)

printf{"Node wd is not
reachable. .. \va", 1) ;
tlag=1;
}
glse

printf{*Node %d is reachable...\n",1);
|
isconnected{flag) ;
Break;
case 4@
exit{ld);

e e e e T S T =y B T
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FROGRAM - 12

Given a File of N employee records with a set K of Keys(4-
digit) which uniquely determine the records in file F.
Assume that file F is maintained in memory by a Hash Table (HT)
of m memory locations with L as the set of memory addresses
(2-digit) of locations in HT.

Let the keys in K and addresses in L are Integers. Design and
develop a Program in C that uses Hash function H: K->L as
H(E)=KE mod m (remainder method),and implement hashing

technique to map a given key K to the address space L. Resolve
the collision (if any) using linear probing.

finclude<stdia.hs
fde fine MAX 5

int HashTable [MRX];

struct Employee

I
int Key;
char Wame [25];
char Desig[20];
float Salary;

| E[MRX] ;

void Create Hash Table{int H)
|
int i,q,Count;
for{i=0; i<MR¥; i++)
HashTable[i] = -1;
for{i=0p 1<M: i++)
[
i = E[i] .Key % MRAX;
Count = U;
while {HashTable[q]!=-11
I

1 = {7+1)%MRX;
Count++;

|

HashTabkle[q]] = 1

|
printf{*yn\n\tHash Takle:-\n'o");
for{i=0; 1<MAX; i4++)
[
if{HashTable[i]!=-1}
[
printf {"\nHashTabkle[%d ] ->Fecord of Employves with
Key—-%diyo"™,d1,
E[HashTakle [1] ] .Key);
printf {("sd4t%sht%a\t%£vn",E [HashTable [1] ] . Kay,

E[HashTakle[i] ] .Hame,E[HashTakle[i] ] .Desig,
E[HashTakle[i] ] .5alary):
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elza
printf {"\nHashTabkle[%d]| —-> Emptyio™,i);

int Read File ()
I
FILE *£p;
int i
fp = fopen("Emp.txt™ "c");
i = 0;
while{!fecf{fp))

printf {"Hash Table is Full...Cannoct Fead anymore
Recoral vl

bBreak:

fscant (fp, "edEssssfin", sE[i] . Key,E[i] .Name,E [i] .Dasig,
EE[1i].Salary);
i++;
}

return 1;

vold maini)

[
int N;
N = Read File{);
ErEatE_Héﬁh_Tableiﬁj;

e e e e T S o T e =y B 1)
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VIVA QUESTIONS

| ). No. Questions and Answers
1. What is data strocture?

A data structure s a way of organiang data that considers not only the items
stored, but also their relationship o esch other. Advance knowledge about the
Al relationship between data items allows designing of efficient alporithms for the
manipulation of data.

2, List out the areas in which data struoctures are applied extensivelv?

I. Compiler Design 2. Operating Svstem

3. Database Manasgement System 4. Suatistical analysis package
A 5. Numerical Analysis 6. Graphics

7. Artificial Intelli pence B. Simulation
3 What are the major data siroctures wsed in the following areas : RDBMS,
L MNetwork data model and Hierarchical data model.

1. RDBMS = Array (i.e. Array of structures )
A 2. Network data model = Griaph
* 3. Hierarchical data model = Trees

4 If you are using C langonage to implement the heterogeneons linked list,
: what pointer tvpe will vou use?
The heterogeneous linked List conteins different doata tvpes in it nodes and we
need a link, pointer to connect them. It is not possible to use ordinary pointers
A for this. So we go for void pointer. Void pointer is capable of storing pointer o
DOy Ty s 00 IS @ peneric poinker 1y pe.

5. Minimum mumber of guenes needed to implement the priority quene?

Towe. One guene is vsed for sctal swring of data and another for storing
A priorities.

. What is the data stroctures used o perform recursion?

Stack. Because of its LIFO (Last In First Out) property it remembers its ‘caller’
S0 knows whoan to return when the function has to return. Becursion makes use
of svstem stack for storing the return addresses of the function calls. Every
A recursive function has its equivalent iterative (non-recursive) functicn. Even
when such equivalent ierative procedures are written, explicit stack is 1o be

used.
. What are the nota tions used in Evaluation of Arithmetic Expressions using
" prefix and postfix forms?
A Polish and Beverse Polish notations,
8 Convert the expression (A + B} = C-(D- E)* (F + {:)) to equivalent Prefix
) and Postfix notations,
A I. Prefix Motation: ® - = +ABC - DE + FG

2. Postfix Notation: AB+C* DE - - FG+ ®

e e e e T o T =y s 1
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| ). Nao. Questions and Answers

9 Sorting is not possible by using which of the following methods? (Insertion,
- Selection, Exchange, Deletion)

Sorting is not possible in Deletion. Using insetion we can perform insertion

sort, using selection we can perform selection sort, using exchange we can

A petform the bubble sort (and other similar sorting methods). But no sorting

method can be done just using deletion.

11). What are the methods availahle in storing sequential fes?
I, Straight merging.

2. Natural merging,

A 3. Polwvphase sort,

4. Distribution of Initial runs.

11. List out few of the Application of tree data-structure?
I. The manipulation of Arithmetic ex pression

2. Svimbol Table construction

3. 5vnlax analysis.

b List out few of the applications that make wse of Multilinked Stroctures?
I. Sparse matrix,
A: 2. Index generation.

In tree constricction which i the suitable efficient data structure? (Array,

13. Linked list, Stack, Quene)

A Linked list is the suitable efficient dita structure.

14. What is the type of the algorithm used in solving the 8 Queens problem?
A Backiracking.

15. In an AVL tree, at what condition the balancing i to be done?
A If the “pivotal value' (or the "Height factor’) is greater than 1 o less than -1.

16 What is the bucket size. when the overlapping and collision occur at same
|| time?

O IF there is only one entry possible in the bucket, when the cellision cccurs,

there 15 no way o accommodate the colliding value. This results m the

Az overlapping of values.

Classifyv the Hashing Functions based on the various methods by which the
Key valoe is Tound.

. Direct methosd.,

csubtraction method,

- Maodulo-Dhivision method,

. Dngit-Extraction method,

. Mid-Square method,

1. Folding method,

7. Pseudo-random method,

17.

L e lad ) =

-
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| ). Nao. Questions and Answers

18 What are the tvpes of Collision Resolution Technigues and the methods
i used in each of the tvpe?

I. Open pddressing (closed hashing), The methods vsed includer Overflow
block.

A 2. Closed addressing {open hashing), The methods used include: Linked list.
Binary tree.

In RDBMS, what 5 the ¢fTicient data strocture wsed in the internal storage

i
19. representation?
B+ tree. Because in B+ tree, all the data is stored only in leaf nodes, that makes
A searching easier. This corresponds 1w the records that shall be stored in leaf

fles.

2. |What is a spanning Tree?

A spanning tree is a tree associated with a network. All the nodes of the graph
appedr on the ree once. A minimuonm spanning tree is a spanning wee orgunized

A 50 that the total edge weight between nodes is minimized.
11 Does the minimum spanning tree of a graph give the shortest distance
E between any 2 specified nodes?
The Minimal spanning wee assures that the towl weight of the tree is kept ot its
A rinirmunt. Butit deesnneein that the distance between any two nodes involved
- i1 the minimum Spanning ree 15 mnimu m.
22. | Which is the simplest file structure? (Sequential, Indexed, Random)
A Sequential is the simplest file structure.
23. | Whether Linked List is linear or Non-linear data structure?
o According to Access strategies Linked listis a linear one.
Al e According o Storage Linked List is a Mon-linear one.

24. Define a stack?

Stack 1s an ordered collection of elements. Insertion and deletion of stack is done
only fiom one end, called top of the stack. It is also called LIFO(Last in first
il |

25. | Explaina Quene?
CQuenes are fivst in first oot tvpedFIFO). New eéleéments are added to the one end
called REAR and the elements are removed from the other end is called FRONT.

The people standing in railway reservation quene is o practcal exmnple of quene

26. | What are the different types of queunes available?

Linear Queue, Circular Quene, Priority Queue

27. | What is the main difference between a stack and a quene?

Stack is LIFO and quene is FIFO. In stack insertion and deletion happening from
one enditop of the stack). But in Queue neew elements are added to the one end
cilled REAR and the elements are removed from the other end is called FRONT

e e e e S T e e |
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| ). Nao. Questions and Answers
28. What are the applications of {(Jucue?

Round robin technique for processor scheduling , all tvpes of costomer services
like rail way ticket reservation center, prinier server routines can be implemented
Lsing queue.

24, What are linear and nonlinear data Structures?

Linear: A date structure is said o be linear if its elements form a sequence or a
linear list. Examples: Array. Linked List, Stacks and Queues

A Mon-Linear: A data strocture is said o be noo-linear if raversal of nodes is
nonlinear in natune. Example: Graph and Trees.

30 What are the various operations that can be performed on different Data
- |Structures?
Inserticn: Add a new data item in the given collection of dita items.

Deletion: Delete an existing data item from the given collection of data items.
Traversal: Access ench data item exactly once so that it can be processed.
Searching: Find out the location of the data item il it exists in the given
Al collection of data items.

Sorting: Arrunging the dats items in some order Le. in aseending or descending
otder in case of numerical data and in dictionary order in case of alphanumetic
data.

31. How is an Arrav different from Linked List?

o The size of the mravs is Tied, Linked Lists are Dyvnamic in size.

e Inserting and deleting o new element in an arvay of elements is expensive,
Whereas both insertion and deletion can easily be done in Linked Lists.

o Random access is not allowed in Linked Listed.

Al » Extra memory space for a pointer 18 required with each element of the
Linked list.

e Arravs have better cache locality that can make a pretty big difference in
performance

32, What & Stack and where it can be used?

Stack is o linear data structure which the order LIFO(Last In Fost Out) or
FILO{First In Last Out} for accessing elements, Basic operations of stack are :
Push. Pop . Display

Applications of Stack:

Infix to Postlix Conversion using Stack
Evaluation of Postfix Expression

Reverse a String using Stack

Inplement two stacks in an array

Check for balanced parentheses in an expression

33, | What is a Quewe, how it is different from stack and how s it implemented?

Dueue 15 a linear structure which follows the order is First In Fuest Out (FIFC)
Al to pocess ¢lements. Mainly the following are basic operations on gueuos:
Engqueus, Dequene, Front, Bear

e e e e T e =y B 77 |
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The difference between stacks and queves is in removing. In a stack we remove
the item the most recently added: in a queue, we remove the item the least
recently added. Both Quenes and Stacks can be implemented using Arravs and
Linked Lists.

4. What are Infix, prefix, Postlix notations?

Infix notation: X + %Y — Operators are written in-between their operands. This is
the usual way we write expressions. An expression such as
A*{B+C)/D

Postlix notation {also known as “Reverse Polish notatton™): X Y + Operators
are written after their operands. The infix ex pression given above s equivalent
A |to

ABC+*Dv
Prefix notation (also known as “Polish notation™): + X Y Operators are written
be fore their operands. The expressions given above are equivalent to

I*A+BCD

i Which data structures are msed for BFS and DFS of a graph?

Quene is used for BFS

& Stack is used for DFS. DFS can also be implemented using recursion (Note that
= recursion also uses function call stack).

37. | What is a Linked List and What are its tvpes?

A linked list is a linear data strocture (like arrays) where each element is a

separate object. Each element (that is node) of a list 1s comprising of two items
the data and & reference o the next node. T yvpes of Linked List:

Singlv Linked List : In this tvpe of linked list, every node stores address or

reference of next node in List and the last node has ne st address or reference as

MULL. For example 1->2->3->4-=NULL

Doubly Linked List : Here, here are two references associated with each node,

One of the reference points o the next node and one o the previous node. Eg.

NULL<-1<-22>3-=NULL

Circular Linked List @ Circular linked List is a linked list where all nodes are

connected o form & circle. There is no MULL at the end. A circular linked list

can be a singly circular linked list or doubly circular inked bst. Eg, 1-32->3->1

[The next pointer of list node is peinting to the first |

38. How to implement a stack using queue?

A stack can be implemented using two quenes, Let stack to be imple mented be
*s’ and queues used to mplementbe *q1° and *q2°. Stack °s” can be mplemented
LI T 0 Wik v

Method 1 (Bv making push operation costly )
Method 2 (By making pop operation costly) See Implement Stack using Quenes

39, | We use two data stroctures fo implement an LRU Cache,

e Qlueue which is implemented using a doubly linked list, The maximumm siee
i of the queue will be equal to the total number of frames available (cache
2 size).The most recently osed pages will be near rear end and least recently
paages will be near front end.
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e A Hash with pape number as key and address of the corresponding quene
foede a5 viloe.

40. Differentiate between ile and strociure storage struciure.

The key difference between both the data structure s the memory area that is
being pocessed. When dealing with the structure that resides the main memory
A of the computer systemn. this is referred to as storage strocture. When dealing
with an anxiliary structure, we refer it as file stroctures.

41. | When is a hinary search hest applied?

A hinary search is an alporithim that is best applied o search o list when the
elements are already in order or sorted. The list is searched starting in the
A mriddle, such that if that middle value is not the tarpet search Keyv, it will check
tosee if it will continue the search on the lower half of the list or the higher half.
The split and search will then continue in the same manner.

42. | What is a linked list?

A linked list 15 & sequence of nodes in which each node is connected 1o the node
A: following it. This forms a chain-like link for data storage.

43. How do vou reference all the elements in a one-dimension array?

To reference all the elements in a one -dimension array, you need o use an
indexed loop, So that, the counter runs from 0 o the array size minus one, In
Al this manner, You can reference all the elements in sequence by using the loop
counter a8 the array subscript.

44. |[In what areas do data structures are applied?

Drata structures are essential in almost every aspect where data is invelved. In
general, algorithms that invelve efficient data structure is applied in the
A: following areas: numerical analvsis, operating system, AL, compiler design,
database manape ment, graphics, and statistical analysis, 1o name a few.

43. | What is LIFO?

LIFO is & short form of Last In First OQut. | refers how data is accessed, stored
and retrieved. Using this scheme, data that was stored last should be the one o
be extracted [irst. This also means that in order 1o gain sccess to the frst data,
all the other data that was stored before this first data must first be retrieved and
exiractad.

44. |[What is a quene!

A gueuve is o datn strocture that can simulate a list or strean of data, In this
structure, new elements are inserted at one end, and existing elements are
removed from the other end.

45. | What are binary trees?

A hinary trée is one type of data structure that has two nodes, a left node, and a
right nodde. In programming, binary trees are an extension of the linked list
Al STruCTres.
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46. Which data structures are applied when dealing with a recursive function?

Recursion, 15 a function that calls itself based on a terminating condition, makes
use of the stack. Using LIFO, a call 1o a recursive function saves the return
A address so that it knows how 1o return to the calling function after the call
Termingtes.

47. | What i a stack?

A stack 1s o data structure in which only the top element can be acoessed. As
data is stored in the stack, each data is pushed downward, leaving the most
recently added data on top.

48. | Explain Binary Search Tree

A hinary search tree stores data in such a way that they can be retrieved very
efficiently. The left subtree contains nodes whose kevs are less than the noda’s
kew value, while the right subtree containg nodes whose kevs are greater than or
equal to the node’s kev value. Moreover, both subtrees are also binary search
trees.

49, What are nmultidimensional arravs?

Multidimensional arravs make use of multiple indexes 1o store data. Tt is useful
when storing data that cannot be represented using single dimensional indexing,
A such as data representation in o bowrd pame, tables with data stored in more thian
one column.

S0. Are linked lists considered linear or non-lnear data stroctures?

It depends on where vou intend to apply linked Lists, If vou based it on storage,
A o linked list is considered non-linear. On the other hand. if vou based it on access
) strategies, then a linked list is considered linear.

51, How does dynamic memory allocation help in managing data?

Apart from being able to store simple structured data types, d vnamic menory
ki allocation can ommbine separatel v allocated structured blocks w form composite
ST | structures that expand and contract as needed.

52, What is FIF(?
FIFO stands for First-in, First-out, and is used to represent how data is accessed
in aqueus. Data has been inserted into the queve List the longest is the one that
i5 remeved frst.

53. | What is an ordered list?

An ordered list 18 a list in which each node’s position 1n the st 5 determined

A v the value of its Key component, 5o that the Kev values form an increasing
; sequence, as the list is raversed.

54. | What is merge sort?

Merge sort, is a divide-and-conquer approach for sorting the data. In a sequence
of data, adjpcent ones are merged and sorted to create bigger sorted lists. These
sorted lists are then merped again o form an even higger sorted list, which
continues until vou have one single sorted list.
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55. | Differentiate NULL and VOID

Mull is a value, whereas Void is a data tvpe identifier. A variable that 1s given a
Mull value indicates an empty value. The void is used to identif v pointers as
hisving no initial size.

a6, What is the primary advantage of a linked 1ist?

A linked list is an weal data strocture because it can be modified easily. This
means that editing a linked list works regardless of how many elements are in
the list.

57. What is the difference hetween a PUSH and a POP?

Pushing and popping applies to the way data is stored and retrieved in o stack.
A push denotes data bem g added to i, meaning data 5 bemg “pushed” mto the
A stack. On the other hand, a pop denotes dats retrieval, and in particular, refers
to the topmost data being accessed.

58. | What is a linear search?

A linear search refers to the way a target kev is being searched in a sequential
data structure. In this method, each element in the list is checked and compared
A apainst the tarpet kev. The process is repeated until found or if the end of the
file has been reached.

59, How does variable declaration affect memory allocation?

The amount of memory to be allocated or reserved would depend on the data
type of the variable being declared. For example, if a varisble is declared to be
of integer tvpe, then 32 bits of memory storage will be reserved for that variable.

A

. What i the advantage of the heap over a stack?

The heap 15 more flexible than the stack. That's because memory space for the
A heap can be dyvnamically allocated and de-allocated as needed. However, the
meteery of the heap can at times be slower when compared 1o that stack.

61. | What ks a postfix expression?

A postlix expression is an expression in which each operator follows its
operands. The advantapge of this form is that there is no need to group sub-
eapressions in pirentheses or o consider operator precedenoe.

©2. | What is Data abstraction?

Data abstraction is a powerful wol for breaking down complex data problems
inte manageable chunks, This is applied by initially specifving the data objects
involved and the operations o be perforimed on these dats objects without being

overly concerned with how the data objects will be represented and stored in
[THETIHITY
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