
SECOND YEAR EXAMINATION IN SCIENCE (20I2l20i3)
FIRST SEMESTER (Mar/Anr, 2016)

1 - DATA STRUCTURES AND DESIGN OF' ALGORITHMS

Time: Two houlr

"data stntcture " and state its importance in solving problems.

describ€ the fol lowing terms in data structure:

Linear data structure

Non-linea. data struclure.

fr\e aharacterislics of an algai&m .

the .Jsynptotic notations ofan algorithm.

and qfr) be two non-negative functions which arc p(n) = p(n_t) + n, p(t) = I,

&f + 4. Show that Qfu) is asymplotically bigger than pfr).

d€scribe the /ec ryrb, in algorithm design.

algodthm to print the Pascal rriangle using /ecrlsr:or.
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Define the stack data structure and its ADT operations- 
,

wrile aleorithms lor lhe lollo$in8:

i- To insert an element into the stack: 
]

ii, To remove an element liom the stack. l

Brielly desctibe the stack errors in the dala structure l
1

Di\cu\s the pros and cuns nfu\ing sla(l Llala slructut 
l
l

A sring is said to be db-minored if it is in the tbrm XdbY, where X is astini

and Y is the reverse ofx, d and b are characters 'd' and'b'- Forexample good]

I

anrl hadbbolbdlobdab are H{amplcs ofdb-m;rrored sLrings. suppose yor.i

chccL wherhcr a gi\ en 'tring is db-minored .rring oI nol. j

f\plain briefi) ho$ a .lrck data structure can be used to perform the task j

I

\ rite a procedure lunclion to fulfil lhe la.k u.ing a *rack data strucrure 

l
L\plarn rhe ad\anlagc ol.hLuldr qu<u, compared uirh lineot queue 

l

I
I

Descdbe briefly the binary tree Data Structute 
i

Sratcclearl) thediilercnicsbeB\cencomplerLandfullbinar)nee5 l

Define each ofthe follo$ ing lrat er\al\: 
I

{i) pre-order. r iit in-ord(r. I iii) {ost-order. I ivl le\el order' 
I

I

Con'rrJer the binaq lree sho$n in the fiSure belo\ : p l
I
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th€ mmes in the nod€s in each ofthe above traversals.

a binary tree of 13 nodes labe ed B, F, c, H, L, M, N, p, e, S, T,V, W in such a wav

a pre-order traversal results in c, B, H, T,, L, M, F, S, W, V, p, e, N and an in-order

resulis in H, T, B, M, F, L, c, W p, V, S, e, N.

bdefly the shonest path problem and how ,.Dijkstra,s 
Algorithm,, finds a solution

$at problem.

the shortest distanc€ ofthe placEs I n, Bret|ery, Mayot,s House, Bake\), McFane,s
Thonas' Farm, Dry Cteaner, arld City HaIl Fom the souroe place Libturv tjsin.!
\ Algo.ithm"
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Q4)

ai Briefly describe the algorithm ofdivide and conquer method

b) Sort the following numbers using the above algorithm'

c)

d)

e)

Explain the binary search using a suitable exaople.

What are the alifferences between breadth first search (BfS) and death first

Consider the following graph illustrating 4 cities P, Q, R, and S with

connoctions and their costs.

Suppose that you want to build a minimum

i) Give an algo.ithm for i1, and get ihe

cost spanning tr€e out ofthh

minimum cost spanning t€o

algorithm.

ii) Suppose a new city T is added with a proposed cost ofCrlor the

the 4 cities, Show how i1 would change the new minimum cosi spanning

(to include T)

1. If Cr < 4, and

2. llCr> 6.
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