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. Module = 1 & M|L | C
Q.1 TS m Data Structurc. Explain with' neat diagram different typea of data| 10 | L2 | CO1
structure with examples. What are the primitive operanom that can be
performed? :
b. | Define structure and uniog Explam how they are dlﬁerent from each other, | § | L2 | CO1
with suitable example NS
c. | What do you meavn: "vv<pattern matching? Outlme Kruth, pattern matching | 5 | L2 | CO1
OR '
Q2 |a Defir ne stack Gwe the lmplementatlon o1 push ( ) POP (4. and Display ()| 7 | L2 | CO1
b. | Write an algorithm to eval 7 | L3 | CO1
the given postfix expressi |
c. | Write the postfix form of the followmg usmg Stack . 4 6 | L3 | CO1
(i) A*(B’“C ‘D*EY+ F L
(ii) (A +(B*C) (D~ E))
I Module 2
Q3 |a > tl dlsadvantages of ordinary queue? Discuss the implementation | 8 | L2 | CO2
of circular queue.
b. 6 | L2 i CO2
c. 6 | L2 | CO2
Q.4 |a. [ What are Lmked list? prlam the different types of Linked List with neat | 4 | L2 | CO2
diagram.
b. | Give the structure deﬁmtlon for Singly Linked List (SSL). Write a C| 8 ! L3 i CO2
function to, &
) Insert an‘element at the end of SSL.
(i)  Delete.at node at the end of SSL.
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Write a C function to add two polynomials show the. » L3 | CO2
representation of below two polynomials
p(x)=3x"+2x7 +1
g(x)=8x" +5x" +3x" +2
Mbodule-3 ., &
Q.5 Write a C-tunction for the following opemxon on doubly Lmked Llst L3 | CO3
(DLL): 0,
) Addition of a DLL node.
(ii) Concatenation of two DL
Write a C-function for the folloyvmg opcratvons on circular Lmked List L3 | CO3
(i) Inserting at the front ofa List.
(1) Find the numbet:of nodes in circular lm
Represent the given Sparse matr ix using linked hst_representation, L3 | CO3
%
Q.6 Explain the ditferent typcs bmary tree xepresentatlon wnh example. L3 | Co3
Define Threaded Bmary’tree Discuss in threaded binary uee L3 | CO3
4 17
Discuss Inorder,pr rdex postorder and Ievel order traverqahm’th suitable 1.2 | CO3
recursive mm,tlorr'for cach.
Module 4 ‘
Q.7 Wirite a* functlon to pcrform the followmg opetauous on Binary Search Tiee L3 | CO4
Inserting on ele ent into BST. ‘
Recursive search ofa BST.
G Y ¥
s DISLuSS selection Trees with suuable' e*xample L2 | CO4
’:;-'5» I&g
Explain ttan’sfo:;mmg a forest into é"“bmary tree with an example. L2 | CO4
7 ox
Q.8 Define graph. Show %th¢ adjacency matrix and adjacency. List L3 | CO4

representation of the graph given below.

Fig. Q8 (a)
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b. | Define the following Terminologies with examples : L1 | CO4
(i) Vertex (node)
(ii) Self loop
(iii)  Weighted graph
(iv)  Paralle] edges
¢. | Explain in detail elementary graph operatlons L1 | CO4
Q.9 | a. | What is collision? What are the methods to resolve collision? Explain lmuar 1.2 | CO5
probing with example. , :
b. | Explain in details about static anii'?di'némic hashing. L2 | COs
¢. | Discuss Leftist Trees wn}y a example L2 | CO5
Q.10 | a. L2 | CO5
b. | Discuss d\fferem types of rotations with sultable examples L3 | CO5
i
¢. | Define Réd@Bldck Tree, Splay tr ce. ,D;s,guss the method to msert an element L2 | CO5

into Red«-Black tree,
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la. ¢ Data Structure. Explain with neat diagram different types of data | 10 | L2 |CO1

jcture with cxamples. What arc. the primitive operations that can be

formed? %3
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l.c What do you mcap bv pattern matching? Ouﬂme Kruth, pattern malchmb L2 |CO1
algorithm. . . £ 17
£ b e -
Definition: [fp = pypy - -+ p,_ is a pattern, then its failure function, f, is defined as:
F) = largesti < jsuchthatpyp, - p; = Pi-iPj-i+2 "~ Pjif such an i =0 exists -
. otherwise
int pmatch{char *string, char *pat])
{
/* Knuth, Morris, Pratt string matching algorithm */
int 1 =90, 3 = 0;
int lens = strlen(string);
int lenp = strlen(pat);
while { 1 < lens && 37 < lenp )} |
if {stringl[i] == pat[jl) {
it+r J++; |}
else if (] == 0) i++;
else j = fallure[j-1]1+1:
]
return ( (i == lenp} ? {i-lenp) : -1};
1
2a L2 |CO1

‘ Define stack: Give the implementation 6f push ( ) POP (Jfand Display ( )
‘ functions b} considering its empty.and full conditions. ..."
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TELL“ Conddion -

'lb’r ~ = May_siz.a —L.

E&r}g tonclilim

ADT

' Lsr -1

15{11 (‘.IL :

—

ADT Swack is
ohjects: a finite ordered lisl with zere or more elements.-
funciions:
for all sack & Stack, item & element, mucStackSize & positive intoger
Steck CreateS{macSiackSize) 1=
create an empty stack whose maximum size is mrprSnackSize
Boolean leFulHstack, maxSrackSize) 1=
if (number of elements in stack = prrStackSize}
return TRUE
else retorn FALSE
Btack Pashistack, tem) 1=
il (TPullf stack)) sreckFull
elee insert it into top of stack and relurn
Boolean EEmply(stack) 1=
if (stack == CreateS{maxStackSize))
return TRUE
else refurn FALSE
Efemeni Pop{stack) o=
. il (IsEmpty{stack)) return
glse remove and retorm the clement at the top of the stack.

ADT 3.1: Abstract data type Siack
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2b Write an algorithm to evalydtg a postfix exptessmn and apply the same fm‘ L3 |CO1
the given postfix exptess;d‘n% 2,13, -4, 2%+ 78 Fipns!
c’ ”fm_ ® .‘_a‘? I
Wrong Question.
2¢ L3 |CO1

["Write the postfix form of the following usmg Stack
(i) A*(B*Q-FD*EJ-&F .
(i)  (A+@B*OUD-E) ¢




Symbol Stack Postfix

A A

* * A

. *( A

B * AB

* il AB

C il e ABC

+ 4+ ABC*

D T+ ABCD

* e ABCD

E T+ ABC*DE

1 * ABCDE+
+ + ABCOE+*
F + ABCDE+*F

{end) b ABCIOE+*F+




Symbol

{end)

Stack

+/

+/(

+/(

+/J0-

+,-r|:-

+/

L

Postfix

AB

AB

ABC

ABC*

ABC*

ABC*

ABCHD

ABCHD

ABC*DE

ABC*DE-

ABC*DE-/+

3a

What are the disadvantages of
of circular queue. '

Disadvantages of Ordinary (Linear) Queue

1. Wastage of Memory

o

o

2. False Overflow Condition

o

freed space cannot be reused.

the rear reaches the end of the array.

This causes unused spaces at the beginning of the array.

rdinary queue? Discuss the implementation

In an array implementation, when elements are deleted from the front, the

Even if empty spaces exist at the front, the queue reports overflow when

L2

CO2




3. Inefficient Utilization

o Requires shifting elements to reuse space, which increases time complexity.

void addg{int front, int *rear, element item}
[

/* add an item Lo che gueus */
*rear = (*rear+l) % Mi _QUEUE_SIZIE:
if (front == ®*rear) {
gueue_fullirear); /* reset rear and print error*/
return;

gqueue [*rear] = item;

-

aloement deletegiint *front, int rear)

i
element Ltem;
/* remove front element from Ehe gueue and pub it
lcem */f
if (*front == rear)
return gueuwe_smplby(i; J/* gueue_smpty returns
error key */
*front = (*front+l} % MAX _QUEUE_SIZE;
return gusue|*front] ;
[

an

3.b

Write a note on multjpk? §tacks and priority:queue.

'L'MQ‘EEE.. 5,"4 &

gdefine MEMORYSIZE 100 /* size of memory */

fdefine MAX_STACKS 10 /* max number ol stacks plus 1
/* global memory declaration */

element memory [MEMORY-SIZE];

int cop[MAX-STACKS];

int boundary [MAX_STACKS] :

int n; J/* number of stackzs entered by the user */
To divide the array into roughly equal segments we use the following code:

topld] = boundary[0] = -1:
for (i = 1; 1 < mzi++)

top[i] = boundary[i] = (MEMORY_SIZE/n)*i;
boundary[n] = MEMORY_SIZE-1; \

o 1 [ nen J z[ BT J m-1
1 1 T T
boundaruy (0] boundaral(l] boundarul2] boundaryllnl
toplOl toplll toplZ]

Al stacks are empty and divided into roughly equal segments.

Figure 3.18; Imnal configuration for m stacks in meemory [m ).

L2
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vold add{int i, element item)

f* add an item te the ith stack */

if {topl[i] == boundary[i+l}}
stack_full (1) ;
memory [++top[i]l] = item;

Program 3.12: Add an denr to the stack stack_no

element delele(int 1)
[
/* remove top element from the ith stack */
if {topli] == boundary[i])
return stack—empty (1) :
recurn memory [topli]==];

Program 3.13: Delete an irenr from the stack stack _no

1 T T T T T T 1 T T

BION 4001 BIL) £01] BLE) 0@ tQis1) tLjl bl j*1] binl
hLi+1] BIi+2]

b= houndary, 1 = top

Figure 3.0%: Configuration when stack § meets stack § + 1, but the memaory 15 not full

3.c

Define Queue. Disciiss how to represent Queue using dynamic arrays.
bt T e

f[m CLLULL& ls an odexed sl in which

One Q,VA Cﬁ[[e-ﬁl Hﬂ"’

fnﬁe,f{‘?m fqrfm ,J:;l ale tﬁutﬂlﬁal\
e end

 Yesay ond d_ﬂ.[ejttrn {jq.iﬂ(j) Kjtmﬂ. at {{u

called :\Em nt

(ltm glu.ua (= mt[ml -{:irs.l _Th- Giv el _Out (pppc,)

L2

CO2




;;“:,t"* e 131:,_““ e i

e
> Lo ublss
n [0 i
aﬁl\. T"\ E E},T['t,.]'.p] {e ..]fr.l-..--.r.j-ﬂﬁ
-\El!'n- .qri ! !
j:z-:' ":‘"#- rfE lTa.l T
"

=i ilL[’i :i I:} ["! [ﬁ |-]"--.|
b

F}T f||5||_ l-"|||'3|'

|:||_ [ L T '\]‘1: |r~I 03 I |
A RMRARERARIRNE
i & ..|Ip-<.'|:-.E -:,.rI . i] |

@B a ..i T T & : "I'- 14 I-: I
T LT L LI
- A= Tl n,,r L S

{‘1‘| ﬁ‘[njl‘- al? 1) !.._ |.-..-. ]

-"41-.!I satmed e i

‘¢

._\_?:l ol 'II fu .rl.u. o

1 .I-LL'-W" \,.JH_I,,
[FllﬂfH | | || I'n.

What are Linked list? [.xplam tHe different types of Linked List with neat—|
diagram. . i
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Singly linked list is the simplest type of linked list in which every node contains
some data and a pointer to the next node of the same data type.

head

ATI-{B €D }ome

Data Next

Singly Linked List

A doubly linked list or a two-way linked list is a more complex type of linked list
that contains a pointer to the next as well as the previous node in sequence.

head

v

o :
NULL(—{E A L =] g}::[ C D §}—>NULL

Doubly Linked List

Y
Prev

Prev
PeN

A

XaN
A

A 4
Prev

A circular linked list is a type of linked list in which the last node's next pointer
points back to the first node of the list, creating a circular structure. This design
allows for continuous traversal of the list, as there is no null to end the list.

4b

h(iad
CaBIHClHD

Give the structure definition for Singly Linked List (SSL). Write a ©

function to, &
(i) Insert an‘element at the end of SSL.
(i) Delets at node at the end of SSL.,

C Bepresentation of Linked List:

typedef struct LinkedList node;
typedef struct LinkedList
{

int data;
node *link:
Inode;

node “first, “temp, “ptr;



https://www.geeksforgeeks.org/dsa/singly-linked-list-definition-meaning-dsa/
https://www.geeksforgeeks.org/dsa/doubly-linked-list/
https://www.geeksforgeeks.org/dsa/circular-linked-list/

M

. Insert an element at the end of list:
vold insert_last(int ele)
{

create_node(ele);
pir=first;
while(ptr-=link'=NTTLL)
{

ptr=ptr-=link;

pir-=link=temp;

(ii)

void delete last()

{

node *prev;
ptr=first;
while(ptr->link!=NULL)
{

prev=ptr;
ptr=ptr->link;

H

temp=ptr;
prev->link=NULL;

dc

free(temp);
}
Write a C function to add two polynomials show th&fi‘mk#d List
representation of below two pohmomials oy o
plx)=3x"+2x" +1 fay, ¥
g{x)=8x" +5:" +3x° +2 e

!

|31+[ —|—-z|a| a—|—-:nmu.|

1 fad
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rely—-pointer padd{poly—pointer a, poly—pointer b)
i
/* return a polynomial which is the sum of a and b */
poly—pointer front, rear, temp;
inc sumg
rear = (poly-pointerimalleci{sizest (poly_node)):
if (IS-FULL«{rear)) {
fprincf (stderr, "The memory is fullin"};
exic(l};

front = rear;
while [(a && bl
gwibch (COMPARE{a=»expon, b=>expon) )
case —-1: /* a-sexpon < b-=expon */
attach({b-»>coef,b-»expon, &rear);
D = b-=link;
break;
cagse 0: /* a=-saxpon = b=sexpon */
gum = a=>coef + b=>coef;
if {sum) atbach{sum,a—->expon,&rear);
4 = a=>link: b = b=>link; break:
case l: /¥ a-rexpon > b-s:expon */f
attachi{a-»=coef, a—=axpon, &rear) ;
a = a=-»link:
}
f* copy rest of list a and then list b */
for (; a: a = a=-=link)} attachl(a=-»>coef,a-=expon,&rear):
for (; b; b = b==link}l attach(b->coef,b-»expon, &rear) ;
rear—=1ink = MULL;
/* delete extra initial node */f
temp = front; front = fronc->link:; free(temp}:;
recurn frone;

Program 4.10: Add two polynomials

Sa

(DLL): B
{i) Addition of a DLL node. ~
(i)  Concatenation of two DEL

Write a C-function for the following operation on doubly Linked List
. gl

void dinsert{node_pointer node, node—pointer newnode)

/* insert newnode to the right of node %7
newnode=»>11ink = node;

link = node=>riink;
ink-=1llink = newnode;

rlink = newnode;

Program 4.28: Insertion into a doeubly linked circular list

#include <stdio.h>

#include <stdlib.h>

// Node structure

typedef struct Node {

L3

CO3




int data;
struct Node* next;
struct Node* prev;

} Node;

// Function to create a new node
Node* createNode(int data) {
Node* newNode = (Node*)malloc(sizeof(Node));
newNode->data = data;
newNode->next = NULL;
newNode->prev = NULL;

return newNode;

// 1. Function to concatenate two DLLs: appends list2 to the end of list]
Node* concatenateDLL(Node* headl, Node* head2) {

if (headl == NULL) return head2;

if (head2 == NULL) return headl;

Node* temp = headl;

while (temp->next != NULL) {
temp = temp->next;

}

temp->next = head2;

head2->prev = temp;

return headl;

// 2. Function to add two DLLs (as numbers)

// Assumes lists are equal length, returns sum list

Node* addDLL(Node* hl, Node* h2, int* carry) {
if (h1 == NULL) return NULL;

Node* res = (Node*)malloc(sizeof(Node));
res->next = addDLL(h1->next, h2->next, carry);

int sum = hl->data + h2->data + *carry;
*carry = sum / 10;

res->data = sum % 10;




res->prev = NULL;

if (res->next !=NULL) {
res->next->prev = res;

}

return res;

// Helper: Print DLL
void printList(Node* head) {
while (head) {
printf("%d <-> ", head->data);
head = head->next;

H
printf("NULL\n");

int main() {
//List 1: 1 <->2<->3
Node* headl = createNode(1);
headl->next = createNode(2);
headl->next->prev = headl;
headl->next->next = createNode(3);

headl->next->next->prev = head1->next;

//List 2: 4 <->5

Node* head2 = createNode(4);

head2->next = createNode(5);

head2->next->prev = head2;

printf("List 1: "); printList(head1);

printf("List 2: "); printList(head2);

// Concatenation

Node* concatHead = concatenateDLL(headl, head2);
printf("Concatenated: "); printList(concatHead);

return 0;
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Sb

Write a C-function for the following operations on circular Linked List

(i) Inserting at the front ofa List

(ii) Find the numhf:l’-iﬂf nodes in circular list. A,

T,
void insert—front(list_pointer *ptr, list-—pointer node)
f* insert node at the front of the circular list ptr,
where ptr is the last node in the list =/

i
[IS-EMPTY{*pTr)} |
oy

f* change ptr to point o new enkry

lise i=s empty,
"oty = node;

node—-»1ink = node;

else |

/* list is not empkty, add new entry at front =/
node=xlink = (*ptr)=>link;
{(*ptr)=>1ink = node;

II
int length(list_pointer ptr)
{
ist ptr */

* find the length of the circular 11
list _pointer temp;
int count = 0;
if (ptr) {
temp = ptr;
do {
Count++;
temp = temp=>link;
} while {(temp != ptr};
1
refturn count;

Program 4.20: Findimg the length of a circular list

L3

CO3

5S¢

Represent the given SparSe matrix using linked list representation

200 9]%%
|4 0 0 3
A={0 0 0 0 A

7 ﬁhb. 1 4

L09Q: 6 0 i ;

Linked List Representation (Triplet Form)
Each node in the linked list contains:

(row, column, value, next)

Header Node

HEAD — (rows=5, cols=4, nonzeros=7)




Data Nodes (row-wise order)

HEAD

l
(1,1,2) = (2,1,4) = (2,4,3) = (4,1,7) — (4,3,]1) = (4.4,1) — (5,3,6) = NULL

Step : Diagrammatic View
[5,4,7]

1
[1,1,2] = [2,1,4] = [2.4,3] = [4,1,7] = [4.3,1] — [4,4,1] — [5,3,6] — NULL

Step : Node Structure (C-like)

struct node {
int row;
int col;
int value;

struct node *next;

|5
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A threaded binary tree is a variant of a binary tree that utilizes the otherwise null
pointers in a standard linked representation to facilitate faster, non-recursive, and
stack-free traversals. These extra pointers are called threads, which point to the
in-order predecessor or successor of a node.

Types of Threaded Binary Trees

Threaded binary trees are generally classified into two main types:

e Single Threaded: Either the left or right null pointer is used to point to the in-order

predecessor or successor, respectively.

_Exﬁégn-ﬁ:d_lﬁm;r;t‘t;ﬁmbmary tree 1':plcscntagiunwi’rj:t”;‘;;r-::t.|:ﬁt:.. i L3 (CO3
Linked-Node Representation
The most common and flexible method for representing any kind of binary tree uses
dynamically allocated nodes and pointers (or references).
e Structure: Each node in the tree is a structure or class that contains three
components:
o Data: The value stored in the node.
o Left Child Pointer: A pointer or reference to the left child node.
o Right Child Pointer: A pointer or reference to the right child node.
e Example (Conceptual):
A node with value A would have a left pointer to a node with value B and a right
pointer to a node with value C.
Array Representation
This method uses a one-dimensional array to store the tree nodes and is particularly
efficient for representing complete binary trees.
e Structure: Nodes are stored in an array based on their level-order traversal (top to
bottom, left to right).
e Indexing Logic: For any node stored at index P:
o Theleftchildisatindex2 * P + 1.
o Therightchildis atindex2 * P + 2.
o The parentis at index floor((P - 1) / 2)
6b Define Threaded Binarytree. Discuss in thréaded binary tee. L3 | CO3




e Double Threaded (Fully Threaded): Both null pointers are used to point to the

in-order predecessor (left) and successor (right)

6C

Discuss Inorder, precrder, pﬂamrder and }eve] order traversal'with suitable
recursive function for cach.

void inorderTraversal(struct node* root) {
if (root == NULL) return;
inorderTraversal(root->left); // Traverse left subtree
printf("%d ->", root->item); // Visit root
inorderTraversal(root->right); // Traverse right subtree
h
void printPreorder(struct Node* node) {

if (node == NULL) return;

printf("%d ", node->data); // Root
printPreorder(node->left); // Lefi
printPreorder(node->right); // Right

}

void printPostorder(struct Node* node) {

if (node == NULL) return;

printPostorder(node->left); // Left
printPostorder(node->right); // Right
printf("%d ", node->data); // Root

L2

CO3
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Write afunction to pcrfarm !hi: following opetations on Binary Search Tree
(BST): .

(i) Inserting on c]qn_:l:nt into BST.
= i) Recursive Search of a BST.

&
by, W

(0]

L3
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—

vold insert{int num)
{ :
p=fnnde*bmallnctsizeef{nudejb;
p=>info=num;
p->left=p->right=NULL; :
if {root==NULL) H
i

Coot=p;
return;
}
tampsraot ;

uhile[temp!=NULLj

if (num>=temp->info)

{
prev=tamo; |
tempstamp->zighe;

prev=temp;
) temp=temp->leaft;
P
if(num>=prev->infa)
prev->right=p;
elge
prev-rleft=p;

—_—

(i)

Foid gsarch (node *temp, int dataj
if{temp--NULL]

printfi"\nElement not fuundf.....+.

else if{data<temp->info)
fSearch (temp->left, data) ;
else if(data>temp->infe)
Fearch (temp->right, data) ;
elza
printf {"\nElemeant found....,."},
} S

M)

i

7b

Discuss selection Trées with suitable @xample.
T %,

(= i‘;
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Define  graph. Show 'J-’ﬂ_lé adjacency matrix and adjacency. List
representation of the graph given below,
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8b Define the following Terminologies with examples : L1 |CO4
(i) Vertex (node)
(i) Selfloop
(i)  Weighted graph
(iv)  Paallel edges £,
e Vertex (Node): The basic component of a graph used to represent data points,
often labeled, and typically connected by edges.
e Self-loop: An edge where the starting and ending vertex is the same.
e Parallel Edges (Multiple Edges): Two or more edges that connect the same pair of
vertices, allowing multiple, distinct paths between them.
e Weighted Graph: A graph where each edge is associated with a numerical value
(e.g., cost, distance, or time)
8c h ope L1 [ CO4

Explain in detail elementary graph operations.

BFS:
DFS:

void dfs(int start,int n)
{
int visited[n]={0};
int stackl MAX];
int top=-1,i;
printf("%d->",start);
visited[start]=1;
stack[++top]=start;
while(top!=-1)
{
start=stack[top];
for(i=0;i<MAX;i++)
{
if(adj[start][i] && visited[i]==0)
{
stack[++top]=i;
printf("%d->",1);
visited[i]=1;
break;
}
}
ifi==MAX)
top--;



https://www.google.com/search?q=Vertex&sca_esv=206cd4dd954885db&biw=1366&bih=641&sxsrf=ANbL-n6oTymWEqTolc8Vlrj6PllkoiqGfg%3A1772011530767&ei=CsCeaZjCLvmZ4-EPrsSekQM&ved=2ahUKEwjzuJvGqvSSAxV_xjgGHWSQFHQQgK4QegQIAxAB&uact=5&oq=define+vertex%2C+self+loop%2C+parallel+edges%2C+wighted+graph&gs_lp=&sclient=gws-wiz-serp&mstk=AUtExfC7-aKqquuv31ywlZZPnfCQrvVlrA-5eo5rgf9OX4YMwrRMHvrrBs9XluI8MVa3L11TGOgh6RJL05A3q0h5uS65Jf_m034JIdDUneTaHeH0SZT153ZTXTA56pSkjQkNUAFxA7hTYawMG-HPNe7t9z5DsrDR9JebdNDtk69kMxMw67zUYnHctZgYFfv5_n9mhQcYRNAATMTzff8Fcmgj9f10d2STYIuhErNywPIwGH-wn1Y6iQbAnQeYPnNVILuMZ1hxnQuNZwnvE_Zz-tpRJLli&csui=3
https://www.google.com/search?q=Self-loop&sca_esv=206cd4dd954885db&biw=1366&bih=641&sxsrf=ANbL-n6oTymWEqTolc8Vlrj6PllkoiqGfg%3A1772011530767&ei=CsCeaZjCLvmZ4-EPrsSekQM&ved=2ahUKEwjzuJvGqvSSAxV_xjgGHWSQFHQQgK4QegQIAxAD&uact=5&oq=define+vertex%2C+self+loop%2C+parallel+edges%2C+wighted+graph&gs_lp=&sclient=gws-wiz-serp&mstk=AUtExfC7-aKqquuv31ywlZZPnfCQrvVlrA-5eo5rgf9OX4YMwrRMHvrrBs9XluI8MVa3L11TGOgh6RJL05A3q0h5uS65Jf_m034JIdDUneTaHeH0SZT153ZTXTA56pSkjQkNUAFxA7hTYawMG-HPNe7t9z5DsrDR9JebdNDtk69kMxMw67zUYnHctZgYFfv5_n9mhQcYRNAATMTzff8Fcmgj9f10d2STYIuhErNywPIwGH-wn1Y6iQbAnQeYPnNVILuMZ1hxnQuNZwnvE_Zz-tpRJLli&csui=3
https://www.google.com/search?q=Parallel+Edges&sca_esv=206cd4dd954885db&biw=1366&bih=641&sxsrf=ANbL-n6oTymWEqTolc8Vlrj6PllkoiqGfg%3A1772011530767&ei=CsCeaZjCLvmZ4-EPrsSekQM&ved=2ahUKEwjzuJvGqvSSAxV_xjgGHWSQFHQQgK4QegQIAxAG&uact=5&oq=define+vertex%2C+self+loop%2C+parallel+edges%2C+wighted+graph&gs_lp=&sclient=gws-wiz-serp&mstk=AUtExfC7-aKqquuv31ywlZZPnfCQrvVlrA-5eo5rgf9OX4YMwrRMHvrrBs9XluI8MVa3L11TGOgh6RJL05A3q0h5uS65Jf_m034JIdDUneTaHeH0SZT153ZTXTA56pSkjQkNUAFxA7hTYawMG-HPNe7t9z5DsrDR9JebdNDtk69kMxMw67zUYnHctZgYFfv5_n9mhQcYRNAATMTzff8Fcmgj9f10d2STYIuhErNywPIwGH-wn1Y6iQbAnQeYPnNVILuMZ1hxnQuNZwnvE_Zz-tpRJLli&csui=3
https://www.google.com/search?q=Weighted+Graph&sca_esv=206cd4dd954885db&biw=1366&bih=641&sxsrf=ANbL-n6oTymWEqTolc8Vlrj6PllkoiqGfg%3A1772011530767&ei=CsCeaZjCLvmZ4-EPrsSekQM&ved=2ahUKEwjzuJvGqvSSAxV_xjgGHWSQFHQQgK4QegQIAxAI&uact=5&oq=define+vertex%2C+self+loop%2C+parallel+edges%2C+wighted+graph&gs_lp=&sclient=gws-wiz-serp&mstk=AUtExfC7-aKqquuv31ywlZZPnfCQrvVlrA-5eo5rgf9OX4YMwrRMHvrrBs9XluI8MVa3L11TGOgh6RJL05A3q0h5uS65Jf_m034JIdDUneTaHeH0SZT153ZTXTA56pSkjQkNUAFxA7hTYawMG-HPNe7t9z5DsrDR9JebdNDtk69kMxMw67zUYnHctZgYFfv5_n9mhQcYRNAATMTzff8Fcmgj9f10d2STYIuhErNywPIwGH-wn1Y6iQbAnQeYPnNVILuMZ1hxnQuNZwnvE_Zz-tpRJLli&csui=3

Oa

What is collision? What are the methods to resolve collision? Expia.m linear
probing with example.
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Explain different types'of HASH functions with example,

9c Discuss Leftist Trees withan example. L2 | COS
A leftist tree is a type of binary tree, often used to implement a mergeable priority queue
(heap), that satisfies two main properties:
1. Heap Property: The key (value) of any node is less than or equal to the keys of its
children in a min-leftist tree, or greater than or equal in a max-leftist tree.
2. Leftist Property: For every node, the null path length (NPL) of its left child is greater
than or equal to the null path length of its right child. The NPL of a node is the
length of the shortest path from that node to an external (null or empty) node in its
subtree.
3 (2)
foA
4 (2) 5 (1)
foA !
B6(1) 2(1) 9(a)
fF N 7\
7(e) (e)(e)(e)
10a L2 |CO5
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10b Discuss differént types of rotations with suitable examples. L3 |COs
Out of Syllabus
10c Define RedEBlack Tree, Splay tree. Dmuss the method to :nscrt an element L2 |COs
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