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exp.ession to postfix expression with rcquir.,:t ,tutu, oirtu"k.

/,- il_.-

- 

r/x _(Ib+cr ro.e,r',-
5. How do ;..ou irnplement alTay to represent queue as list?t,Tt':":liiffi1#iH:ffiil.,i"#?,i*:l"i"s w te arsorirhms to impiemenr ar ti,e

7.

6.

).
;:l+ttr;,.H,iffi.tfi 

rori'e'orI{anoi (fon) with'n'disks coqstru* a recursion rree

;fi ::';l *ll,f i';'[1 ;::l ::,:] 1"" "' equerce o, erer.en,.:

la"Jii: lff;,ru*":1il?ffifiiigJtata commlnica,ion o\ cr rhe nerivork

@r6. Djflejen{ible in:.-nai End c) rcrnrl )urliro ( ..,;.tFr ,h^ *,, .-,^^ -,-1i. 1c. 8. l6 Insel t a nerv node $,it 
jor t,ng {onsider the follorving max -heap: 50' -:0'

9. V,&at is Hashilg? Wrv do rve neecj llashing? Discuss linear probing in deiail.
10. Defioe Big-Oh ard Theta roration wirh sujtable exampie.

|6l

i i. Detemlirre the breadrh first and dcpih fifst topologjcal sorting for the following graph.

2l].

12+61

I l-2+5]

t.il

[4.:4]

Ex,olai]r ihe coicept oi lransiij\,e olosure anil
closure for fcllo\irg gfaphl

Fuil Marl* 80

use Warshali's algodthm io fird tralsitire
; .i
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Sub - D_i.ia 
.Sjryc.r_r+ g *]tlgorirhm ( r r JJ2 )

| 9::!t1:r::.*" n ired to give their a.nswe$ ia tieir owrr r.vords as far as practicable,
' a enptAu questions.
{, The fgu|e6 in the inqrgin hdicate Full MarkE/ Assutne suilable data ifnec"srorr.-

l. Explain the importance of daia saucfores and poiat out the areas in wfuch data stluctutes
are boiog applied extensively. Explain u.hy Lisi is cailed as Abstract OJa type (ADf). LZ+21l. Define stack. Convert following infix expression to postfix exprcssion sho,"ving $!ack
status in aach step; AX(B+C) -{lB"D)xA + E / F. 

Lz+61. Explain the significance of dl,namio list data stiucturcs over static iist Wdte atgodthms
to implement list structurc ushg array for the operations:

4. Coesider two lirkrd lists that relresent two pollnomials_ SubAad them and retum the
diference as a linked list. Wr.ite an algoritbm and program to implement above sc€aario. Ii0l

5. Explain how reoursiol uses stack dpta shuchues, llg.qq4giial of number oalculatior to
iluffate 1he coDcept. f6l
Explain pre-order arld in-order tree aav€lsai with example. Consftlct an AVI- balanced
te€ with giveD set of darat 15,20,24,10,13,7,30,!6,25 t:,fi+6j

7. Construct a Huffinan code for the given svmbdls.

a) Insert at given position in the list
b) Dele{e tom giveo posirion in fte lisl

[2+4]

using quick so11:

t8l

Symbol B C D E F
Frequency (in
thousands)

35 t8 l0 20 9 8

Write an algorithm for quick sort. Sort the following nlrn1be1s
30,25,7a,1 9,48,28,21,44 anJ. 120.

9. What is coilision? What are the techniques used for collision resolution inLshing? Iasert
the key s$2,37 ,3 6 ,44,67 ,91 ,92, and 31, usiag quad.atic probing method. The hash function
is: h(ke1') = key % I0 (where I0 is the tabte size). l1+2+Sl

10. How do you find complexity ofany algorithm? Explain with suilable example. L4l
ll. E4)lain the conc€pt of mirjmum sparuring tree (ir4ST) anrl find MST for the following

gmph using Kruskal's algorithm: 12+61

Full Marks 80

Programm e BEI, BCT Pass il4rrls :32
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Srttinrt. ' DlE5rnrctur-e and AlgoriLhm rt f .l52'

i=]i:::es -; requi]ed to give their answers in tl:reir own words as far as pnctioable'

:-a.,-:tt AII q estiau
u:"- itti in tlte margin ittdicate Fttll Matks

.!: s';r:e suiiable dqta if nece$alY

a) Dehte Da'ia Struciure. Write do1'rt the difference between linear and oon-lirrear dara

jlIL'RrIc ']':'

b) Convert the follorving infix expression postfix expression showing stack statls in

each sl(p.

,t + 1e * C - 1O I I " F) * G) * H rJl

a) \\&at is a queue? Explain circular queue as a:r ADT 12+31

b) Ilow do you reFesent poltnomiai equation using linked list? Wdte an alElorithm to
'' 

^dd.tuo 
ioiynorolal equarions using Jinked 1ist l2-fl

a) Explain different qpes of regulsion Colstmct a locrn:sioA tuee fo! Tower of Ha oi

rith 3 disks. 12+41

b) Defiae Omega al1a Theta rotatioo with suitable exa&ple

4. Why do you need extemal sotting? Sori the following elements using marr heap and also

2.

5.

6.

'1.

8.

arjyse iis computational complexity'

42,36, 56,21 , 63,'lZ, 62' 15 12+6+21

[3-'7]

i6l

Define B-tree wiih its properiies. construct a B-tree of order 5 iiqm the following data:

1,1,6,2,11,4.8,13, 10,5, i9,9, 18,24,3 ' 
12' 14,20 

' 
21; 16

a) Construot a binary tlee from its givel prc-order and in-oldgl tuaversals

Pre order: A, H, G, l, F, E, B, C, D

In order: C- H. F- l. E, A. B' D' C

b) Briefly explain pre-order, in-order, post-order tree havedsal methods with example

tsriefly explain differeot t]?es of coiiision resohitio[ iectniques Consid€r a hash table of

;;;i,. tr h* ;;;" piobing, insert the kels 52' '1'/ 
' 26' 44' 33' 91 ard 8l into the

table. (Take C1 = 1 and C2 = 3)

Dift}Ientiaiebeh,,,ecnbreadthfirstanddepthflrstsearcbalgodtfuns.crcateamurimum
sparniirg tree for the follo''ving graph using Iiusl@i's algodthm

t4l

[4+6]

t4l
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BE

DC.i

11/ti

..-____-sriw!_?_1t3g!-.gq!-?s441as1llL(ql,_i?l
'/ Cer,iiiai:,- ar.: reqtiiit.it0 give iliiir ansr,ri.s it ih.i.c\\ri !,r'ofds as lhr as praJlic;bj.
'/ .!iie:?ttt lj! qrcstionr
',' litz.figures :;t iite ti:]6, gii1 it.tiicailt F!.t!i. X[-l,rkr.

" 
ls:;t;tie sti:a-ble dctid ljneaas.fary-

Cc[1Fa.1e priojtiyc and ncil"pd ritive data stuiicinres.

Conved the in{ix expressibi; A+E-(C*DiEr F)-Cxll .iito poslfix
Evaluaie tb- corvefted pos ix expiession using stack for A=iO,

'1, 1 .u js recLrqio Jr : W: iie r er cusi re modr-r Je t"or To,ver. of Ha.noi ffoFr; prollem.
Er,pJain abort Big-Oh notaljon $.'iti its sjgnilicance rrlrd limitatioa.

Deire slebility a.nd efficiency of sortiirg algorithms- Sort 14, 2,205, 9iB,
I i 10, 666 and 840 radjx sort.

ill
expression using siack.
B=5, C=4, D=6, E=3,

F=8, G-2, fld H=l.

-:. \Vhai are Ihe probl€ms wiih
qugue.

[-1+4]
line.rr queue: Fxoirill dillercnr queue oper3tiol ., ir. cictl*r

f) +61

12 r4l

l4l

Pre-order:AiIGIFEBCD
Ii-order: OHFIEABDC

-. Inseri2,3,9.6, 1i, i3,7, 12 ir a hash tabie using nroclulo divisio method q,ith 2*k+3 as
iash i:nction. Resolve collision usiog doubie hashing. Take second hash funciicrr as -.
-1*k+1. r8l

121 4 Jt

: ii'hai are Lhe advantages cf doubly linked list over singly iinled lisi? V/rjte an algciir,rro
:. inserl il nccle belcre a gi.;eD norle in a singly iinked lisi. l: -41

l:ire red-5lacl< L-cE -niilh ettarriple. Consiruct ari ,{Vl, tr.ee b,,- inserlilg follovring
:-:rreirfs ir gireu ordtt: 53,9,19.2'7,13,1.A8,99,81,41. l.:i+6]
i:ir,e in:Iiiilrl spanrirlg ii,re \,,'iih suitable exarnlJe. Sltr:u,siep by siep sol..riicn to firld
-- e r',ini];'-rm spanring ree of iLe grapl belovr r,rsing t'r.im,s algoiithm. i4-6.l
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Level BE Full Marls 80

Programme BCT Pass IVIarls 32

Year lPart II/II Time 3 hrs.

Subject: - Data Structure and Algorithm Gf552)

r' Candidates are required to give their answers in their own vrords as far as prasticable.
r' Attempt All questions.
r' The figtres in the margin indicate FuII Mark.
/ Assume suitable data if necessary.

1. Defrne ADT and construct ADT of Linked List using value definition and operator
definition. 12+41

2. Define stack. How to convert infix to postfix notation? Explain with example. Evaluate
the postfix expression AB+C*DEFG-*+with status of stack where A = 2, B = 3, C - 10,
D=5,E:2,F=4andG=6. 12+4+41

3. Explain anay representation oflist? How does it differ from dynamic lis? l4+2)

4. Write algorithms of implementation of stock and queue using singly linked liS. tl0l
5. How recursive algorithm uses STACK to store intermediate results, illustrate with an

example? Distinguish between normal function and recursive fimction. [5+3]
6. Explain deletion of node with one child in BST with suitable exarnple. Construct a B-hee

oforder 5 for following datat 82,12,22,23,56,96,37,99,59,74,28,65, 60 and zt4. [5+5]
7. Explain shell sort. Sort the numbers 92, 83, 22, 49, 36, 98, 12, 9, 70 and 5l using shell

sort. 14+41

8. Compare sequential search with binary search. Discuss about linear probing and quadratic
probing. [5+5] |

9. Describe the importance of growth function in algorithm. Discuss about theta functioq i

Big-Oh function and Omega function. tZ+41

10. Write an algorithm for Wmshall's algorithm and illustrate with an example. t6I
+**
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r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt 4, questions.
/ The figures in the margin indicate Fall Marks.y' Assume suitable data dnecessary.

L Define data structure with its importance. t4l
2. Convert A + B - C t (D - E + F/G) / H expression into postfix expression using stack. t10l
3. Define queue. Explain enqueue and dequeue operation with example. [l+4]

5. How do you delete a node at the end of the doubly linked list? Explain how the addition
ofpolynomial equations is done using linked list. [5+5]

6, What is tree re cursion? Write an algorithm for TOH with 'n' disks and generate a
recursion tree ofTOH problem with 3 disks. [l+3+4]

7. Discuss about AVL rotations with suitable examples. Create a AVL balanced tree for data
sequence 10 20 30 50 45 40 8 5 3.

8. Explain selection sort. Sort data sequence 40 90
sort method.

[6+6]

20 -10 30 5 60 100 80 using selection

I l0]

tsl9. Define big-O notation and Big-C) notation with their respective curves.

10. Explain Depth first traversal in graph. Create minimum spanning tree for the following
graph using Kruskal's algorithm. [4+6]

{.**



t
56 TzuBHUVAN I.INIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2073 Bhadra

80

32

{
{
,/
,/

S ubi ect : - D ata Structure Sn{Alg9-Tlqhm LC-T I Y-L

Candidates are required to give their answers in their own lvords as far as practicable.

Attempt All questions.

The figures in the margin inclicate FullMarks'
Assume suitable data if necessary.

l. Differentiate between primitive ard non-primitive data structure.

2. Expiain how a circular queue ,Jiffer from linear queue with suitable example. Show stafus

of stack while converting following infix expression to postfix expression:

A+B-(C*D,/E+F)-G*H.
structure and write an algorithm3. Differentiate between a static and dynamic list

forgetnode 0 and freenode 0 of static list structure.

t4l

[5+5]

[2+2+21

How do you4. I{ow do you perform a push a{rd pop operation in stack as a linked list?

insert and delete a node at tlre lCh position of the doubty linked list.

5. Explain how a recursive algorithm uses stack with suitable illustrative stack diagram.

6. Draw a binary Tree:

PTeoTdeTFAEKCDIIGB
Inorder EACKFHDBG

7. Prove that strictly binary tree with a n leaves contain 2n-1 nodes' t6l

L Provide best case, avefage case and worst case for following algorithms in Big-oh:

bubble sort, insertion roi, -"rg" sort and selection sort. Constuction heap sort for

fotto*itggivenlistwithanalgori'*rm:37'33'26,92,57'18,48,25,12,86,42,22' [2+6]

g. Explain a binary search with example. consider a lTh table of size 10. using linem

pr"'ting, insert the keys 62,37,36, U, AZ '5t,82 
and 107' [3+5]

10. Define Omega and theata notation with suitable example' l4l

11. Write an algorithm for warshall's algorithm with suitable example. Define Breadth first

trauersal aia Oepttr first traversal *ittt uo example. Define Kruskal's Algorithm with

suitable example. [3+3+4]

{.*{.

[5+s]

l8l

t6l
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Lcvel BE Full Marks 80

Programme BCT Pass ll{arks 32

Year / Part II/u Time 3 hrs.

- Data Structure and (crss2)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt AA questions.
r' Tlrcfigures in the margin tndicate Full Marks.
{ Assume suitable.data if necessary.

""---LJefine 
a data Structure? Explain the basic data structure operations. L4l

2. What is a stack? Write an algorithm to convert infix expression into postfix expression
using stack. ll+4I

*<.. Define a queue. Explain enqueue and dequeue operation in circuit queue. [+4]

;[., Differentiate static and dynamic implementation of list with suitable example. t6]

Define different types of linked list with suitable example. tsI
Write an algorithm creates a single linked list. tsl

\ ----\ 7, Do you think recursive firnction is slow? Compare recursive and non-recursive functions.-\-7 
Draw recursion tree for Tower of Hanoi assuming 4 disks. t1+2+5]

A" Create an AVL balanced tree for the set of data 10, 20,30, 35, 50, 70,40, 80, 60, 65 by- 
explaining each rotation rules used. t6]

-----q^ Construct B-tree of order 5 for the set of data C N G A H E K Q M F W L T ZD P R X Y S\. -. r , 
t6l

\ 
showing each steps.

, l0lDefine a radix sort with its algorithm. Trace the steps to sort the following set of data
merge sort:85,76,46,92,30,41andl2. [5+3]

ll.How a linear probing, quadratic probing and double hashing techniques are used to
resolve collision? Explain with suitable example t8l

12. Define an Omega and Theta notation with suitable example. t4I

() Explain a breadth first taversal in graph with suitable example. Explain Kruskal's
algorithm to find minimum spanning tree with suitable example. [5+5]

***

{I
I
:

I

)
I
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Subiect: - Data Stucture and Algorithm

/ Candidates are required to give their answers in their own words as far as practicable.
r' AuemptAll questions.
'/ Ihefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

1. Why data structures are needed? Write any data structure as ADT and write applications

[2+3+l]of stacks.

2. Convert the following expression to postfix and prefix: 12+21

(A+B)*C-(D-E)$(F+c)

3. Can you always insert an item into an empty queue? Explain with possible reasons and
example? Explain the advantages of dyn4mic implementation of stack and queue over
sequential storage to represent stack and queue. l3+2)

4. Write an algorithm to move one node to another place after a node in singly linear linked

i6llist.

5. Explain recursibn with its disadvantages? Draw the recursive tree diagram for the
fibonacci sequence :frb(5). [+1+3]

6. How can you compare either two sorting or two searching algorithms? Insert the
following sequence of data into an AVL tree. [+5]
89, 35, 15, g7, 6'1, 76, 3',1, 14,22,25

7. Create the heap stnrchre from the following sequence data: t11]

12,lO,l, L4,6,5, 8, 15, 3, g,7,4,11,13 and 2 into an erupty heap.

And sort them using heap sort.

8. Why tree balancing is required? Insert the following keys to a 5-way B-tree: tl+?l
3,7,9,23, 45, l, 5, 14,25,24,13, 11, 4, 19, 8, 31, 35, 10, 13, 12

g. What is clustering? Explain.any three collision resolving scherne with example if
applicable. What are the ilifferences betwee,n hashing and binary hee search? 12+6+2)

10. Explain the basic principle of quick sort andl write down its partition algorithm. Compare

.quick sort and merge sort. Trace the sorting steps in radix sort algorithm for the following
data: t3+2+51

l?, ll, 30, 2L, 25, 39, 36, 17, 29, lO, 2,6, 33,',/, g
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I 1. Write down the preorder, inorder and postorder traversal of the tree shown in the'i-rgure
below. I3l

12. What are the implernentation differences between round robin and Knrskal's algorithms?
Use Dijkstra's algorithm to find the shortest path from node A to other nodes given in the
graph. [1+5]
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Subiect: - Data Structures and Algorithms

/ Candidates are required to give their answers in their own words as far as practicable.
/ Auempt 4!!guestions.
,/ Thefigures in lhe margin indicate Futt Marks.
/ Assume suitable data if necessary.

l. Write an algorithm for converting infix expression to postfix expression. Convert a given
infix expression: A + (B {' C - (D / E - F) * G ) * H into postfix expression showing stack
status after every step in tabular form. L4+4)

2. What are the demerits of.simple linear queue? Write an algorithm to insert and remove
data items for circular queue with the condition for queue full aii.l enrpti. Tiacc iorri
algorithm.with an example. 12+4+21

3. What are the tlpes of linked list? Discuss the consideration that has to be taken rvhile
' developing algorithm/program with a linked list. Why alias variables are dangerotrs irr a

linked list? Write an algorithm to delete the first node in a singly linked list. I I +4+ I+2]

1a.rffrhat are the types,of 'recursion? Write an algorithm for Tower of Hanoi (TOH) and
\f, illustrate an algorithm for 3 disks. [2+2+4]

5. Define AVL balance'tree and create AVL tree using AVL balancing algorithm for given
sequence ofdata 3,15,21,2,7,5,13, 10,8,4, 19,24, l. Show inorder traversal oftree
after each rotation clearly. 12+6)

6. Define a complete binary lree with an example. Writi an algorithm for insertion of a node
in binaiy tree. Write .the sequence of node in preorder, inorder and postorder traversal for
a given tree. .r [2+3+3]

7. Define internal and extemal sorting. Write an algorithm for quick sort and trace your
algorithmforagivensequenceofdata. 5,43,99,20,45,7,6,63,92,4. [+4+3]

8. Define Big 'O' notation and describe the' rules to determine the order of conrtnon
functions. Compare linear, quadratic, logarithmic, linear logarithmic order functions.
Compare the sequential search and binary search in terms of Big 'O' notation with an

t 1+3+2+2)example.

g. Define in-degree and out-degree in directed graph. Discusi the Depth First Traversal
(DFT) and Breadth-First Traversal (BFT) with suitable examples.' [2+6]

l?xal10. Write short notes on:

a) Almost Complete Binary Tree
b) Transitive Closure GraphI

fl
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r' Candidates are required to give their answers in their own words as far as practicable.
r' Atempt All questions.
r' Thefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

1. What do you mean by abstact data type? Write an algorithm for enque and dequeue

[2+3+3]operations in a queue.

2. Define stack as an ADT? Convert the following infix expression onto prefix and post fix.[2+:+31

a) A+[B+C+(D+E)*F]/G
b) ((a+b) * c-(d- e) $ (f+ e)

3. What are linked list? Write an algorithm for inserting a node before a node and deleting a

node after a node in singly linked tist. : 12+3+3)

,t'Ajunction or a object calls itself', Explain this statement using the idea behind it. Give- recursive algorithm for Fibonacci series and TOH (tower of honoi). [3+2+3]

5. Give the rectusive searching algorithm for BST (Binary Search Tree). Create AVL tree
, using following data sets. [4+4]

14, 12,20, 18, 23, 4, 44, 64, 66

Show all the steps including rotation where ever needed clearly.

6. Define B-tree. Explain deletiou process in B-nee using approximate examples and also
discuss the efficiency ofmulti-wapee. t2+4+27

7. What is internal and extenral sorting? Write an algorithm for shell sort.. . . [2+6]

8.: What is collision? Explain any two methods of oollision resolution with reference to
hashing. [1+7]

9. Define directed undirected graph, sparning forest, minimum spanning trees. [2+3+3]

10. Explain Dijksta's algorithm for finding sortest path with the help of an algorithm. t8l
{.*rl.
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Examination Control Division
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BCT Pass Marks 32

Time 3 hrs.

....Subject..-DataStructuresandA1gorithms

/ Candidates.are required to give their,answers in their own words ag: far as practicable..
/-AttemptAtlquesttoflS.":..,',..,,...',:...'..',]....:

l,

I

: :',.

,

1.. , Dgfine slagk,?s an RDT,.Write an afgoritlim for,evgluatingipostfix expression Evaluate a" , :

given poitfix expresdioni4 6; 4 + *'8 l4', in tabular florm showing stack after every.stepr.,, [2+3+3]
',,.,2. Wlrat are the applications of queue? Write an algorithm for linear queue where both the

head and tail pointer vary. Trace your algorithm with an example L2+4+21

3. Discuss the merits and demerits of contiguous list and linked list. Write algorithms to
insert and delete a node after a node in a singly linked list. [3+5]

4. What is mean by recursion tree? Write recursive and iterative algorithms for Fibonacci
number and compare and contrast the efficiency of fwo algorithms. Can every recursive
problem be solved iteratively? [2+5+1]

5. . Define B-tree and construct the B-tree for order 5 (i.e. M : 5) for given sequence of data
1,7.6,2,11,4,8,13,10,5,19,9,18,24,3,12,14,20,21,16.showing each steps. 12+6)

6. What are the types of rotations used in balancing an AVL tree? Discuss the rules for
deciding which tlpe of rotation to use to restore the balance in AVL tree. For a given
binary tree, construct an AVL tree showing its inorder traversal after every step. 12+2+4)

7. What are the conflicting efficiency considerations in various sorting methods? Compare
and contrast the efficiency of Bubble sort, Quick sort, [:sertion sort and Selection sort
algorithms with an example. 12+61

8. Define hashing and hash collision. How do you minimize the hash collision? Write an

l2+2+4)

9. Describe a strongly and weakly connected graph with suitabie examples. Write
algorithms for Depth-First and Breath-First topological sorting and trace your algorithms
for a given acyclic directed graph. [3+5]

10. Write short ndtes on:

a) Big'O'notation
b) Minimum cost spanning trees

lTxa)
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l. What is circular queue? Write an algorithm to implement circular Queue with the
condition for the queue full and empty. t2+4+21

2. lVrite the merits and demerits of contiguous list and linked list. Discuss the
implernentation of stack array. 14+41

3. Write.recursive algorithm to convert prefix expression to post fix expression. Draw
recursion tree and transform the following prefix expression to postfix. [3+5]

a) +.$ABC*D**EFG
b) ++A-*$BCD/+EF*GH

4. ,Discuss the application of multiway search tree. Define B-tee. Using the insertion
algorithm of B tree. Create 3-order B tree for the given sequence of date. [3+2J-3]

8,14,2,15,3,1,12,6,5

5. Write an algorithm to search a record in a binary search tree. If you want to search in the
unsorted record in linear date structure, which searching algorithm *:ill you choose?
Discuss. [i--5]

6. What is doubly linked list and what are its features? Write the algoritiuns to rielete a
particularnode in iingly iintea fist. [1'+'i-:-c1

7. What do you mean by shortest path? Write the Dijkstra's algorithnl and explain the
algorithm with suitable example l?+3-'"3i

8. Explain the basic principle of radix sort. Trace tire sorting steps in quick sort and radix
sort. [3+5]

25,57,4g,37,72,92,g6,33

9. Define heap structure. Construct heap for these elements 2,8,6,1 ,10,15,3,72.1 1. Show the
steps clearly. [3l-5]

10. How the depth first search algorithm and breadth first search algoritlln are implemented?
Explain with suitable example [4+4]

***
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./ Candidates are required to give their answers in their.own words as far as practicable.

'/ Attempt AII questions.
'/ Thefigures in the margtn indicate Full Marks.
,/ Assume suitable data if necessary.

1. Write an algorithm to delete a node before a node in singly and doubly linked list.

2. a) Define abstract data type. Write the algorithm of enque and deque operations in
circular queue.

b) Convert the following infix expression into prefix and postfix expression

i) a$b*c-d+e/f/(g+h)
ii) ((a +b) * c-(d- e) $ (f+e)

3. Discuss the efficiency of recursion. Draw the recursion tree for tower of Hanoi problem
for 5 disks. Shorv execution path according to TOH algorithm.

4. Define'AVL balance tee.
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[3+s]

' Is the given tree in figure is strictly binary tree? Give reason. What is the depth of the
given tree? Write the sequences of node in preorder, postorder and inorder traversal. l2+2+l+31

,,z^rr
,/"\ )' GC or/'

I
5. Define B-tree. Create AVL tree using AVL balancing algorithm for the given sequence of

data. 14, i2, 8, 18, 20,23,44,52. Show the steps of balancing clearly. 12+61

6. Write the algorithm of the quick sort including the steps of partition. Discuss the
complexity of this algorithm. . [5+3]

7. Define Big 'O' notation. Compare linear logarithmic, linear and quadratic order function.
Explain which elementary sorting algorithm (i.e. Bubble, Insertion, Selection) you choose
u'hen the input data is in almost sorted form.. t2+3+31

8. Write an algorithm of depth first iopological sorting. Create spanning tree using depth
first traversal method of given graph. Show the steps clearly. L4+4)

9. Define clustering in rehashing method. Is it possible to remove clustering by quadratic
probing? Explain. Outline an algorithm to delete a key from a hash table rvhen the linear
probing is used for inserting keys. 13+2+31

10. Write an algorithm for the searching in multiway search tree. t8l
* 'k 'l'

o
t

@


