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Basics, Array, Stack, Queue
and LinkLists

A one dmensional errae S
75, Each element is a.sirig
rnernoey words. The gl
1120 decimal.
fa) 1267 ;
i) 12E

(o) 4050
{d} 500
[GATE-2002]

atay 2[1...n] and &
e fhsorder
Walaliy

s EASY

fa) Planar
{c) Cliquy

What is the minimum numbe =1 100;

n required Wimplament a guaue © oS 10 be

{a) ore {b) two {a) an aray, each element ofwhich is a polrter
) threo {d} Four W o a struchure of type node

 [GATE-2001] | 2 {b) a structure of 2 fislds, sach lield being a

“Consider the Tollowing dectaration of & two- | 2 pointer to an array of 10 elerments

- i s E {c) a struciure of 3 fields: #n integer, a foat,
char a[ 1007 100]; E and an aray of 10 elements

Assuming that the main memary is byte-| & {d) anarray, sach elementof which is & siructure
adidressable and that the array is stored starting | 5 ot typa node :
from memory address 0, the address of & £ [GATE-2000]
[=0][=0 o

DATASTRUCTURE ALGO & PROGRAMMING  wwiwmadeeasy.in 1 Copyright : MADE EAST




[ M Eﬂ-E‘i’ « DELHI « NOIDA « BHOPAL - HYDERABAD « JAPUR « LUCKNOW

B.  Assume that there zre two lower friangular 13. To evaluate an expression withoul any
matrices Aand B of sizen xn. f matrix A and | embedded function calls
transposs of B are fit into a rectangular matrie | 2 (@) onestackis encugh
C of sizenx(n + 1), then f b tweorstacks ane needed
f2) Bl =Chi. j+ 1] @) B f=Cli+1,i s {c) as many stacks as the height of the
(c) BLA=Clj, i +1] (& Noneofthesbove | 2 SRS e eade

[JNUEE-2009] 3 (d} & terring maching is nesded e ganaral
= case

9. Assisne hat a lower triangular matrix A[D. n - | 3 [GATE-2002]

R Rl g T Letﬁbeasackm size n < 1. Starting with tha

ﬂmﬂmawewshlharrﬂnmual
uence, and then perton i pop

me jhal push and pop

re= 1003 A[D, D] 54 _ _ pos each, and Y secands

A[S0, 80] stored i g of one such stack

{2} 4175 -

(=) 418

B[ﬂ,.%ﬂ[n+ ‘E}u'l] in row-by-rg

MADE EASY

AXSIZE] s used to
p bt stacks drow from
aarray, Variables top 1 and
top 2) point to the ocation of tha

12. itafieofsize n = 1000 takes 10 ms for 20 BrTiost element inoeach of the statks. I the

mﬁumm Quicksort Algorithm, m E spece is 1o be used efficlently, the condition for
z “stack full'is

Mhmwuhhm wioubd if ek o | 2
7] = ck (% 2=

sort afile size n = 16000000007 (Assume that | - () m;s‘ ':*:’:EFEE’E? and (1op

- ' anaummu 4 : {b) top 1+ 1op 2 = MAXSIZE

i mm;m 4 :, 4% i G {c) (top 1 = MANSIZE(Z) or (top 2 = MAXSIZE)

= M..._ @ Fiis dhone 1o (dytopi=top2-1"~ :

& [SNUEE-2008] (GATE-2004]

© Copyeight MADEENSY
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__d, 1 nmduc b BSCGRETE & RS

A& circularly linked bt iz used lo represent a 21.  Aprogram P reads in 500 integers in the range
Cuaua. A single varable p is used 1o accass {0, 100} representing the scores of 500 studants.

ol the

the Clieue, Towhic) node should p point such E It then prints the frequency of ssch soore above
Soricral thal both the operations EnCuess and DeQueus | £ 50. What would be the bast way for P to gloce
can bé performed in constant ime? 2 the frequencies?
2002] % {a} Anarray of 50 numbers
E : = (b} Anarray of 100 numbers
fal fhis 4 q'/7 & {,:} Anarra
: | & y of 500 numbers
- o Erom |—+ — 5
fietural | by namicaily allocated array of 550
-1 00D
1 pop
toncls {GATEFIEEH:E'E
stack: quene (2, using two
m}:m e b

NEAZIE EASY

{a) 2

{2} both :
d o 5 o
i e bnﬁamde:; 3
v {d) alt of the above
Ihe o m (< n) delete operations be
the Which of the following are essentia pred in an arbitrary order on - an emply
o anobject-ofiented programming Ia'lmageﬁ’-' queus & Lat x and y be the number of push
_ 1. Abstraction and mpsulaim z and pop oparations performed respectively in
E = 2. Strictly-typedness 5 the processes. Which one of the following is

3 Typesafe property coupled with sub-bype E- true fior allm and n?

ke et {@n+msx<Ianddmsn+m

=) 4, Pohymorphism in the presence of inheritance | £ (bfn+mex=<2Znand2m=y < 2n
o = {2) 1and 2 only b)) 1and 4 only E {c) 2mix<Znand 2msysn +m

fc) 1.2anddonly  (d) 1.3anddonly 2 {d) 2m<x < 2nand 2m =y < 2n
e [GATE-2005] [GATE-2008]
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23.

25

The follcwing C function takes a singly-linked
list of inlegers as a parameter and rearranges
the sternents of the list. The function is called
with the st containing the integars 1, 2, 3, 4, 5,
6, 7 inlhe given ordyn What will be the contents
of the list after tha lunctien completes
ExeCition?
struct node |
it value;
struct node next;
5
void rearrange (sinxctnode “fisg)
struct node *p, *q :
s e
i L1 et ] 1
S 1

&g:pmﬁ&:h sot is represented as a finked
list wih elernants in arbitrary order. Wruch of

- the cpeérations among union, intersaection,

membership, cardinaily will be the schwest?
fa) union ofly H,_
(o} infersaction, mentbership

wihthoul the wrillan parmigaion,

I-'=''33|:|-|:-1.l1'|-h|'1ll: Subjaatr my

25,

(o) membershep, cardinality
(ct) wreon, mtersection

[GATE-2004)

Consider asingly linked fist of the form as given
iry the figure bedod, where F iz a pointer 10 the
first element in the list and L iz 3 pointer io the
last element in the list. For which of the following
operabions, the corrasponding teme depands on
the iength-of the hist?

it from 8 program we have

ving data structures

() Stack

(d} List
[DREO-2008]

The expresshon 1 =243 % 4 %58 will ba
evaluatad as

(o) O

a) 2% (b 162
(o) 4352 {d’,l 173458
[1SRO-2004]

D Cogpprigh 1 WARDE EASY
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A diata structure is comprised of nodes each of
which has exactly two pointars to other nodes
wth nonoll painters. The followingg © progeam
iz 10 be used to counl the number of nodes
necessiia from 2 given node. 1t uses a mark
field assumed 1o be intially zero for all nodes.
There iz 2 statement missing from this code.
struct test [int info, mark: structtest™ p, *g}

int rodecount (sinict test *a)
i

if (& =¥ mark) re
retien nodecy
{a -+q)

i
Sebact o

5

Toimild

(ch)

What would be the contents of quaue Q1 after
the following code 5 exscuted and the iellowing
dats are enlarad?
1. 21 = creata Cleus
2 51 = create Stack
3. loop (notand of file)
1 read nusmiber
2.l {pumiber not )
1 pushStack (S1, number)

tibve wrelban perrigdion

AR
- :Il:}
1)

1 EASY

A1
P array

o Fonraphical orcer. If

8] 32. Consider the follo 0], where is af800, 200]
. int 1[in.t x) Horn = 10007
[ i< 1) retum 1 500 (b} b[480501]
gtge retum i(x = 1} + 0 e () none of the above
S i [JNUEE-2007]
5 mt g {int x) &
: i lx< 2)retum 1, E| 35 Consider the polynominal p(x) = &, + 2%+ 4"
& else retum fx— 1) + glx2); E + ad, where & =0, ¥i. The minimum rumber
} @ af multiplcations needed to evaluate pon an
Of ‘the fﬂ!lc:q_-.ring, which best deseribes tha | - e
. . growth of f{x) a5 a function of X7 T (@) 3 by 4
1 {a) logarithmic it quadratic 3 e iy
! ) linear _ {d) exponential L] [GATE-2006]
9 [JNUEE-2004]
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36.  Absence of terminating condition in 4 recursing 41, The following C function takes a singly-linked
prograsm Gauss ihe ollowing with Bme erron Rt as input argument. 1t modified the s by

(@) Array out of bounds (b} Stackoverfiow g mioving the last element to th front of the Jst
(bl Ponteracress: ey “Eivision by zem, | e and returns the modified list. Some part of the
IORECH 008 & oo is left blank,
] 4
37 Givena sot of n elements not 2l dislinct, the | £ typedef struct nogs |
majority elermeant is the one with reguency 22 E int vakise:
S0 magority elarment B ahways 1I1E - slruct node “raxt:
(@) Maximum Element (b)) Minkmum Element | 2
: } Mode:

() Mean Elemant (dY MedianE

adn *mode_to_front (Mode "head) |

g8 What iz the maximmsize g
during the convers
A+BC-DfEtog
{a 1

MADE EASY

[GATE-20710]

&) :
[B) —+ a xbo A del

Hjwel 1

3 Cagrpraghll D
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' fest by
the tist
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Sorting & Searching

| . :
. Formerging two sorted hists ofs
o a sorted list of size g
T || =) d

a1 Fisntor of cormparisons required

=it B G

) =1
T

[DRDO-2008]

kot
- EE

SAGIE EASY

__h_'; _

m!m 1_ . B -7 ."!|
- ekeaort and F

- 2000

S ; gt pporithm for searching
The worst case ¥ in an unsorted amay AL n]
. Dwcksort and Heapsom vaes;

The average case lime COMPIEXINIES O S Pe an i uniformily at randeen frem |l
- Dok of Mergesort and Inserfion SOMTE

: < 2. IEAfi] = x then Stop else Goto 1

_ﬁﬂ ; e = Assuming that x is present A, whal is the

_ e worst case time complexities of % expected number of comparisons made by the

i mg:ﬁh;;&ﬁ] 3 algorithm befors it terminates?

{ : ) n (o} n-1
Sy search can be cared ot on & setof |2 "
Seeect diata items stored ina 2 (c) 20 (e 2_
: (b} Stack g .

s {d) List _ & [GATE-2002]
bensy [DRDO-2008] | &
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10. Randomized quicksort is an extension of {a) Cuick-sort and Irssertion-son

11.

sly hes 3 elaments, and (i) the result o

13.

quicksorl where the pivot is chosen randomiy, {b¥ Insertion-sor and Bubble-sort
What is the worst case complesdty of sorting n : R - Haap-sort
;jmcﬁs using IHWE g;“‘*ﬂ“;r? £ (d) Quick-sort and Bubtile-sort
) rlogr 2 DROG-2008
(@) Ot () Oy g [ :
[GATE-2001) | £ 15, Ina heap with n ehoments with the smallest
» elemant a1 the rool, the Tih m‘@l.as.t EIEH!T!'EI"lt
Consider any anay representation of ann | = can be feund in ime )
slement binary heap where the alemenis are | 2 (a) &fnlogn) () &
sorted from index 10 index nof the artay. Forl® {c) efogm Ay By

e elerment soried At index i of the arra

; [GATE-2003]
‘r2indax of the paront is

i lement in a max-heap
gy can be computed in
I WA

(&) -1

ADE »

Lat & bhe a seciene
in ascending order. P8
sequences, B andC are f
is sorted in ascending order,

and £ gives A7

= g
(2 2 ®) 0 3 Sl
L ) =8 (d) 255 21 18, Whalis the maximumn profit samed?
i [GATE-2003) 5 {2} 147 (o) 165
14.” Asort mathod is saidio b stable if the relative | £ lch 167 AR -
order of Keys is the same after the sort as it : [ =-2005]
was belore the sort. In which of the fotlowing
pairs both sorting algorithms are stable? 000
Ll DATA STRUCTUREALGD & PROGRAMMNG Wi madeeasyin © Copyright: MADEEASY
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Trees & Graph

maflest
H.E-ITIEn[

2003] -

. Aweight-balanced trae i abinar of beaf nodies in a rooted frea of n
7 lor each node, the numbe pole having Oor 3 children is

ted in sub Irea ig at least ha

number of nodes
iU possib
e path

(m-1)
il

MADE EAS“" :

i
610 65
&8 61 5 1
@i 77T T e

. Lel LASTPOST, LASTIN and LASTPRE dane

e lest vertex visited i 8 postordes, inonder an
precrdar traversal. Respectively, of a complete
Snany free. Which ol the following is abways tree?
& LASTIN = LASTPOST

[GATE-2001]

Undirected graphs (not necessarly
ected) can be constructed oul of & given
gat ¥ = vy vy, 0 vod Of Noveslices?

(a) ﬂf.z;'l by 2

]

| o} LASTIM = LASTPRE
|5} LASTPRE = LASTPOST /e
4] none of the above a feh 2
[GATE-2000] [GATE-2001]

CCopyiighl: Subject matrar vo MADE £
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7.  Let G be an undiected connected graph with 11. Consider the following 2-3-4tree {ie., B-iree with
distinct edge weight Lat e be the edgawith a minimism degres of twa) in which each data
maximusm weight and e with minimurm weight. ftesn s a lotter. The usual alphabetical ordering
Which of the foliowing statemants is false? of lelters s used in‘constructing the free.

{&) ewvery minimum spanning fres of G must m

comtaine 1

by e, i aminmuem spanning tree, then
its removal must disconnect G T
What is the result of inserting G in tha above

{c)  no minimum spanning tree contains e,
(d} G has & unéque Minimum spanning tres

withaul i weition parmisshon

8. LG beanundrecedgraph Gg
first traversal ol G, and jg
depth-first sessch lieg
and lat v be the §
visitedd after visil
the f3]

MADE EASYY

o) — k- 1 diracied graph with 3
). Weights are assignad
10, Supposethermmbers7,5,1,8.3.6,00
inserted in that ceder into an indialy enply binary
soarch tree. The binary searchires uses the usual
. orcering on naturalumbers. What i the n-order
— traversal sedquence of the resultant tree?
——=' T @ 7610324689 () 0243165987
{er0123456789 (dy 9854230157
' [GATE-2002]

A singla-source shortest path algorithm is

avecuted on the weightad graph (V. E, w) wilh

an arbitrary vestex v, of ¥, asthe source, Which

atthe following can aheays be inferred Fomtha
- peth costs computed?

B Capyright Sulidas

12+ DATASTRUCTURE ALGO & PROGRAMMING  wunmmadescoyin & Copyright: MADE EASY
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o ey foe o, GATE 4= Polm

(& tha number of edges in the shortest paths 15 Conskder e felowing Welghted graph.
from v, 10 all vertices of G

B} G, is connected

@ v, formsachqueinG

{2 G isates

[GATE-2003]

Maximurm number of edges ina n=node
undirected. graph without s2ff loops is

@) 2 M

o} =1

tlhe wrillan pormissicn,

skal algoriirn are used for
i spanning ree of the above
e Wi et lowver cost and
sgecraane i ocost?

g

MADE EASY

ne

L e

g ,q i i order when
i 5 + A,
e Which of the fallowing s frol is retumed to the caling
true for all jand k after terming
algorithim? rsion algorithm has o edemenis
fap Al klzn > Each call gither solves anly part of the
L] o
{ty i Alj, il 2 n - 1, then G has a Hamiltonian E problem or it reduces the size of the
5 ,;:-_.I.'.;:Ig = pfﬂbiﬁ'n- )
it fc) if there exists a path from j fo Kk Alj k] %‘ [FINUEE-2003]
:x c KRR Ians?lh ik ;_ 17, Afull binary tree with a leaves contains
) ] lf. trjere Exils 2 palh from j tﬂ k every | 7| @ n Y (B) log, n nodes
simple path from j to k contains at most E @ 2n-1" () nodes
R Alj, k] edges o e
Loy [GATE-2003]

13 - DATASTRUCTUREALGO&FROGRAMMING  wwwumadeeasy.in CCDINRERRREI
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18, Supposethe numbers 7,5, 1,8, 3.6,0.0.4.2 22.  Which one of the following amays satisfisd max-
are insertad in the order into an initially emgty heap property?
binary search Iree. The binary search resuses 16.10.12,8,3.5 (b) 168,510,123
thes wsual ordering on natural numbers. What is e} 16,12, 8.3, 5 10 (d) 1018, 12,8, 5,3
the inorder raversal sequence of the resuBant [DRDO-2008]
frea’?
(a) 7510324680 (b) 0243165987

23. The numbiar of NULL finks in a binary ree with

WL bhat W R pR i slon

n nodes is:
(G) D123456789 (d) 9BE4230157 i) fi— 1 by
[15R0-2009] () n+1 (g} 2n
19, A data struchere is required for stosing a setof P :
integers such that each of the fs m possible height of an AVL
operatians can be done in (log
iﬂ.,!hE numiber of elermnea ) 5
1. Deletion of the sy 7
2. Inserfionof 3 [DRDO-2003]

prresent ind

MADE EASY

cdistanceof a leaf node
(@) 2 (k)

) 4 J{d]l & [ERDO-2008]

[1SRO-2009] nsert keys 4, 12, 8, 16, 6, 18, 14, 7 not an

s irtially emply. binary search tree. Delete the
21. Ei_l"l.f.tl"}' E&E{d‘l can be carmed out on asptod 'E node ha\.-iﬂg tha k_gy &. The pracedar traversal
ordered data tems stored ina = after deletion is ey
. (&) Auray (b} Stack 3 B4 128261816 7 54
(&) Quave (d) List 3l _®412837161828 7
[DRDO-2008] | {c)4,12.8,7,24. 18, 16 *

(b) 4. 12,7, 8,18, 18, 24 [DRDO-2009)

1M . DATASTRUCTURE ALGO &PROGRAMMENG wiwswmodessnein @ Copyright: MADLEASY
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I Lrsalrn) eviis'e fee B9 DATY S MLUe

29 Let T be a B-tree of order m and height h. Let The shorest distances from the vertex a to b,
. o, d, g Tand g respeciively arg;
ﬂ=| §-| and lat nobe the number-of elements {8 2,7.1,3.9,5 ) 23.1,395
H "'F'.m [ [ 4
1 in T Then which of the iokowing is TRUE? ) 203,108,685 fel) 2T RS
[DRDO-F005]

@ mh-1gn
) 20 = 1an

Fﬂg@g} _ () hslog (n+ 1)

B AVL Y hgd(%f}ﬂgh

4. Consider the underlying undirected graph
corresponding to Cuestion 33, and compute
fsnziirnien spanning free: Then the sum of the
f the minimum spanning free is
M n
(d) 15

E{ne wriflan parmsatan,

3. Postorder traversal o
v as folliws
the given ree s,
(@) Mihesp

I

[DROO-2009]

HMIADE EASY

The
fioe &n UnCITEse
@IEl-lv]+1
) 1Ef =1

OF5) sequence

() baecdfg
g dybcidiefag

Al - 3 : [DRDO-2002]
5 23, Congider the following graph: 7
- 5|36 Whatis heupper boundon the number of edge
" E disjoint spanning traas in a complete graph of
a n vertices?
& (&) n {b) n-1
!
- n n
| I
g [DROO-2005]
¥

5 . DATASTRUCTURE ALGO & PROGRAMMING  wwwumadeeasyln & Copyright-SADTEAST
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37,

38.

38,

The nodes fromthe secol
1o right ara storedfrom a {4
x can be insarted indo @ 3-ary hel
by placing x inthe locatan a [n] and
tree o satisfy he heap property.

40

16

. @ 1.3.568.9

Given 2-sorted arrays each of n-elements. How
mmiuch fime it will take o find middie slement of

W Enion aray?

{a) o) {B) Ologn)

{e) Oin) id) none

The best data structure o check whether an

arithmetic exprassio. 1 has belanced parentheses

iga

{a} quewe i) stack
) tree {ch Iist

Postordér raversal of ag
T produces the followhp

108, 23, 22 275
Which one of the

witfau! Froowrilhan permissian

41,

Suppose the slements 7, 2, 10, and 4 are
mgatriad, mihat order, o the vahd 3-ary max
heap found in the above question, Q. 40, Which
ong of the following 12 1he sequence of Hems
the arrary representing the resultant heap?
(@ 107,983, 1,5°2.64
(b} 10, 9, 8.7.6, 5 4,3, 2.1
() 10.9. 4.5 7.6, 8 21,3
(o) 10, 8,6,9.7.23. 4 1.5

[GATE-2008]

b Jollowiang graph where the numbers
gt of the particuiar edos

WMADE EASY

Which ore of the following is:a valid sequence

of elements in an array represénting 3-any max

heap?

B9, 6 3 1,88

d] 9, 5.8 831
[GATE-2006]

(c) 9, 3,685, 1

B -Copyrights Subjazi f

fra-order Faversal cannot ba
ieed fromy the Informsaticon: given

44, Inasanpleconnected undirected graph wih n

noddss fafiere n = 2 ) e fumber of
nodes with distinct degress is
[@n-1 B n-2
c} =3 1) 2
: : ' [CRDO-2008)

DATASTRUCTURE ALGD & PROGRAMMING  wwawmadeessyln
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s PSR benedrig trmirtune ter B Snki 8 SR
f“ﬁ_'“ 45 Theconcatenation of 2-bs1s is to be performed 49, Given Z-arays of numbers a,, 4, 4, .. 4, and
i i 0(1) Gme. Which ona of the fallewing | by, g, By . b, whare esch number is D or 1.
C =
mplels? i The fastest alge to find the largest span {1, D)
(&) Sngle frked st £ suchthata, &, ...&8= b, b, ;. Borreport
(b} Doty linked list E that there is no such span.
() Gircular doubly finked fist 2 {z} Takes 3T
oo {d) None of these x by Takes O(n)
= = &
i 46. A Tile containg chaaclers a, &, 1,0, U, sand i} = (G} Tekas Ol
bers ekes Of iy ) imes

with frequencies 10, 15, 12, 34
respactiveny: ifwe use Hullrgg
compression then the g
e

140
(@)

greal of 3 rooted fres can be
0 ke oot and parforming

Dl EATY

(@) 2
{cy 38

{tl’;ll a1
{d) 41
[GATE-2003]

T2 E—?ﬂﬂil]

[arting and ending fimes
B, C. DE.F G and H
R Chronological order: "a, b a8,
" b, d, 49, e F h g bt Here,
denctes the starting tme and x, denctes the
ariding time of activity X. W need to schedube
the activities in a set of rooms avallabls to us.
Anacthﬁycanbemduhdinafmﬁunhrif
the room is reserved for the activity for s entice
churation. What ks the minemum riumiber of rooms
{a) 3

{ch &

(o) 4
{d) 6

8 Copyoight: Bubisci matier g

[GATE-2003]

17 -
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Syl A i) d e e W ST S e
53. Suppose we run Dijkstra’s single source Ki,j} = O, ifeitheri=0orj=0
shovipst-pathy siganthm:on the following edge- : w gxprt, i j>0and X[i-1] =¥ [ -1]
't-"-r:gmed directed graph with vertex P as as : o axpr, if i, 50 and X[i-11 2 1)
- ; Which ona of the foliowing options is corect?
= ) exprt= g1, 40
3 : RS |G {5} expri=i j-1)
; g () expr2 =maC (-1, 0 0L =100
3 {d} exprd =max ({i=1, 1), &5, i)
3 & B [GATE-2009]
of Xij) coukd be obtained by dynarmic
T 4 B o on e correct recursva

R e Ak, using

=M+ TandM=n+ 1,

2 el

g

IEDE EASY

e . <]

Common Data for Quest [GATE-2009]
A sub-sequence of & given sed
sequancea with sorme elements {0
left oot We are given o sequences
lengths m and n, respectively, with indexes of X750

Blected graph with positive
Dikstra’s single Source -shortes
i Canr e amplemented using tha

¥ starting from Q. E binary heap data stroches with firne complaxiy?
55, We wish to find the length of the longest "% o4 G{Wﬁ R
common sub-sequence (LCS)of x [mland Yn] ;- ME’{'!EL}HWWWH
" as dm, n), where an incomplete reoursive | 5 (c) O IV llag |V H
definition for the function X, j} to compute the | © () OWIED « I1V1Ylogl Vi)
length of the LLS of X[m] and ¥n] is given | 2 [GATE-2005]
il
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62. Thewelghtof a sequence ag, a,, ... 4, cfraal
numbers is defined asa, + a,/2 + .. &, _ /2™
A subsequenca of aseguence s obtainad by
dedeting - some elements from the: sequence,
keening the arder of the remaining elements tha
same.- Leb ¥ denole the maxemem possibia
weaght of & subsequence of 8, 8, .., &, and
¥ the maximum possible weight of a
subsequence ofa, a,, ... 8, ThenXisegual

ul the wiiiles parmig elin

Dijlestra’s single source shortest path algorithrn
when run from verlex & in the above gres

compates the corects shortest g
{2 -only vertax a

(b} only vettices a,
=) only vertices, 2
(cdy all the vertia

Y) (b)) manY,a;+ Yi2)
() 2y +Yi2

[GATE-2010]

B and 64;

e st
36 the

- MADIE EASY

[GATE-2010]

possible weight of a path
o vertes 2 in this graph such
Fains al most 3 edges?

T]'Eirﬂfd‘&l'a 1 B
free are

dheafcgandabds
The postorder raversal of (8

g{a}_de-hfg:a {b} e dbiP w8
chedbigea {d) defgbca
[GATE-2007] (= (dy 10
[GATE-2010]

3] 4

@ Copyrightt Subjoci maliar
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Algorithm

a

Consider the following three claim

T {0 + k)™ = &r™ where k and m_gea

constants
2. ez
3 2 1 o O

fc) finy= Ofgin)) and
(&} #{n) = O{gin)) and g

Consider the following funclions
f{n) = 30" aln) = oog,
) = nl
Which of the following is rue?
{a) hi{m} s O{in) (B} h{n)is O(n))
@ gin)isnotCin}} e f{n)is O(gir))
[GATE-2000]

O Copyright thehjact malisr ia

|5

{a) Ofklogh)

Let F, denote the K* Fibonacci number with
+Fyplorke g F, =F,=1.Consider
ariation of an merge sort which
mber of elemnents in s bst

0 the merge +4n the roemal
ot Idenlity which of the laliowing
Expirassions most closely matches: the 1ot
number of comparisons perfermed by
FibhergaSort when initialty given & fs: of F
elemants?

(b O

=) OlkF) 18 OfF, log')
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m B 1T, =061}, match List-1 with Ligl-l salect the Q9.  Thecube root of analuwal numbernis chefined
correct answsr using the codas gven below he as the larger natural number m such that rd <,
Lists: 5 The complexity of computing the cube root of

_II:isHT : ?ﬂ'g‘ | E ninis represented nbmary notation) is

AT = +h sd =0 E -

= B ToaTaan 2. T, =0 z {8) Dbt oL DAe)

| ! = _{b) O{n"5 but not Of{lagn)*) for any constant
C. T.=Ty+nkogn 3, T, =0(nlgn) > k=0

Sl : : ; = {c) Qo m¥) for some constant k =0, But not

Sar l Sl = L Ta= O ) lagkagny™) for any constantm > 0

2n ) for same constantk > 0.5, but

[GATE-2003]

staternents = false?

NLADE EASY

4. Hamiltgrian cecuit
5 Merlexcover

Pr, NP (b} NP NP P P.NPP
P PNP (d) FFHNEF NPF

Lisst-Ii

1. Gready _ _

2. Depth-firstssarch 5 Consider the fallowing function

3. Dynamic programeming =

4, Divide dnd conguer g [ net:fm=0n>0

Codes: = F(m, n) = Fim-11):ifn=0m>0

A B i D ;’ F{m_ﬂ-'[mn_ 1}}:".fm}ﬂ.nh-ﬂ

(@) 2 4 1 3 =

by 3 4 1 f Bl . Thenthe walie of (2, 1) will be

A R
[GATE-1947] AR il
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13, Mateh List-l with List-ll select the comect | | 17, Whatdoss the following algorithen approxknate?
answer usng the codes given below the Lists: (Agsumamz=> 1, >0},
List- 3 x=m;
A Strassen’s mawix multiplication & y=1
B. Kruskal's minimum spanning free 2 while{x -y = €]
C. Bicoroectad components algorihm 5 | x=ix+ ‘_f] 2
D. Floyd's shortast path 3 yo=mlx
List-ii 2 I
3 pring (x);
1. Gieedymethod E | B i
2. Dyrarmic programming > g} log m ;
3. Divide and Coriquer : c) m'? () m'®
4. -Dopth first search [GATE-2004]
Codes: ions and two statemeants

prk 2(int" ainti int )

MADE EASY

15, Gl parsd 1
finy = 2n (e
(#) On g 5 false
= (c) ©{n*loga) E2 g true

ard Sais false.

16, Anaigorihm runs & gian input of & irise and 52 is true

= A5G, tha run time is 512 miliseconds, e [GATE-2006]
- 18 The run fime is 2048 miliseconds. What | 21 19, Considler the foflowing segrmient of C-cads
= is the compiexity of the algorithm in big-0 | = int, 1, o
redation? E? Hau i
— - (&) Ofn'"%) &) Gin) 5 while (< =)
3 () Otniog} @ 0ir) : o
= [NUEE-2003] |2 [=i"2
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fareciig Ironremume dor S TRTE 0 P

The numier of comparisons made in he 24,  Wehave the following recurrancs relation;
execution of the loop foramy n > Qis
(a) [log,n |+ 1 () n 5 o L
g T2 +n®  nad
) [lagyn] {d) |logen 4+ 1 E
o Thenwhich of the fellowing statermeanls is TRUE?
[GATE200TL 2 @ TmreOmm) oAb T(neo (e
20, M Tn) =3Ti2) + m, sl T1) = 1. Then | X () T () = B (%) () Tinedind)
: T{n) =7 = IDROO-2002]
004 (=) B} L Bearich C be languages coresponding o
nents . grns T T and T respectively.

{c) B(n¥} qiste. Then which of the

MADI: EASY

oria

i et s from
Q. Find wheifers

miuch tme &

reachable from the Jhe missing integer?
{a) Ponly {b) G(logn)
{c) Both P-and {d {d) More

We have the foliowing recurrence reldHe s givan an infinite array A in which the

]

: first n-cells Gontains integers in sorted order and
T{l'r]={ 1, _ngﬁ £ the rest of the cells are filled with w=. If you ars
sl + TEnQan "nxh El ot given the vakieof n, find time complexity of
Then which of the following statement is TRUE? | 2 analgorithm thattakes an infteger X as nput and
< find'the positicn of stement X i tha goven
(@) T es(n?) m Tmeo (W) |2 S |
S Timedln) - ) Tin)edinlogn) g {a) Ol oAby Ofngn)
[DRDO-2009] | # {c} Olre) {d) none

= |
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The tightest lower bound on the number of (a} O{IVF}

comparsons, in the worst case, for Companson- AE TEN + TV log 1V )

based sorting is g (e} OV llegIV1)

e ) ©) o) : (D OIEI +IVI) leg V) [GATE-2008)

) Safpiogr) (dt rilogn) r_'; 4. In a complete k-ary, evary inlernal node has

Let A [1...., n] be an arey storing & bit {1 or ) ; enacthy lf:cnulqan. Tma nuﬂbgr{:l [y eg in Such

at sach location. and i) ks a function whose ; a Er&-&kwﬁhn wternal rodes s

firne complexity is B{m). Consider the following | = E:; T Ef;; E]"'[; 15:;‘ !

program [ragment written in a C like language: | £ ' L5 .

counier = 0k F [GATE-2H)S)

for fi=11<nite L thare -ara log n sorted fsts of ndog n
[ if (Afll== goh, The-time complaxity of
else [f{oounte g lizt of ail these elemends is;

g2 8 heap dath structura)
g} Binleg n)

MADE EASY

viate of a TUreN _ rapove funchon is

c:pstﬁ computing 0 ) )

ricdes inlzaksubires of {d)y Q)

in fght-subtrea of x) then {GATE-2005]

poATexity of Wne program s

(&} &in) (&) Olnisgn)

{c) Sinf “{d) o2y
[GATE-2004]

Lat G {V, E) an undirected graph with positive
edge weights. Dikera's single sourcs -shorles complexity of the modified function woutd be:
path algorithm can be implemented using he Aap O0Y) {t) Q)

binary heap data stuchine with lime complexity? (c) Ol {d) Ont) _—
' [GEATE-200

o camphexaty of the above funciion i
foo ) and storethe vakesof foo(h, D= 2120,
as and when they are compubed. VWi this
rrecdifecation, the e comphexity ior funchon
fooly is sgnificantly reduced, The zpace

T Cogyright Sultje)
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Corsider 2 weighted complete garph G on the
veriex 38t {v,, o, oo, %) stech that the weight
of the edge (v, --j} i5 2= l. The weight of a
FrrimEn Spannng ree of Gis

(ay n=1 b 2n-2

@ (3]

{cy nt

[GATE-2006

Consider the following C-proges
which i, |- and n are e

fﬂrni:l‘l-.j:l:l;i ;
Let ¥al (j} = de

‘wariable | after tg

fut fhe wriltes parmiaslon

42,

{c) Every minimum sparining ree has an edge
of weight w 7
(d) & iz present inevery minemum spanning tee

[GATE-20407 |
Corsicar the following © cods segmeant.
it 1=Prirhe (n)
{
mti, n;
for(i= 2;7 < = sqrLin); | ++)

ifin&i==0
L Mot Frirenn’]);
refricl]

MADE EASY

(@) o)
(c} &(og, )

Let w be the minimum weigh

i nn}
{d) &)
[GATE-2007]

BoL have kK-sorted arrays, each with

wnghts 1 an undirectad conneclad GE Sernonts and you want to combine those
= be 2 specific edge of weight w. Which of the | 5 k-sorted araysinlo a single sorted array of kn
following s FALSE? | elerments, How much tirme it will taka?
(&) There is a minimum spanning free | & {2) Ofkn) Ab) Wknlogn)
containing e. | 3 {c) O(K5) (d) none
Je) it e s not in a minimum spanning ree T, E B
theein the cycle formed by addingeto T. | 2
all edges have the same weight. :%" '
&
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Hasing & Indexing

—h
“r

Let hik) = k mod?, Calculate the number of
ecilisions with inear probing for inserlicoes

) universa hashing
g of the above

following ksys. [GATE-2000]
29361630 .
@ 2 ion Bk, 1) = (k) + 0+ )

{c) a

g b shora the

e ewpenn e Purmsar
Shul search?
{7y iy
4.  Choosing the hash functon M _ %
ctass of hash functions such T8
independent al the keys o be stored, is lermed
as:
(a) perfect hashing
. {b) simple uniform hashing

[GATE-2000]

8 The keys 12, 18, 13, 2, 3. 23, 5 and 15 are
inserted into an initialty empty hash tsbie of
length 10 using open addressing with hash

What i the resultant hash able’?

B Jagprignl: Bubjdsl malbar i
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:

Eg key valies hawve beean insertad in the gen
3 = 10 by 10 e
f 1 g 43,23,1.0: 15, 31,4, 7. 11,3
21 2 2|12 '~‘
=i YT E ) [93]ofa[1] [2s[15[7]11]3]4]
— 4 4 =
| P =T: H my [aafo[1]m] J7]i5]23]|11]4]3]
| 6 5 £ e
| 2 = P ey [48|ofs1]i] [7]23]|18][11[4]3]
m] gl18 i g the above
L. 3 is bl from seratch by 10
" What is Yhe maximun
; operationg thatl may
F 1ie
f
=
weaDIE
0]
= int 11 {int key) {
it x;
¥ =(key + B) " {key +%
. A= w1
] X=X + key; 3
X=X%11; F:
g return x; 2| 11, Which one of the following choices gives a
F | F possible order in which the key values cousd
¥ Suppase that collisions are resolved using inear | 2 hewver besar inserted in the takie?
3 probing; The probe sequence is given therefore | (a) 46, 42,34, 52, 23 33
by (h'{K) + 1) (mod 11) (i starts from 0) = (b) 34, 42, 23,52, 33, 48
T The integer key values lsted below are to be | 3 (c) 46.34, 42,23, 52, 33
irserted, in the order given, What are the final | 2 (cl) 42, 45, 33, 23, 34, 52
' contents of the hash 1able after the following [GATE 2010

I - DATA STRUCTURE ALGD & PROGRAMMING s madeeasyin & Copright INADEEASY
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12, How many different insertion sequences of the
ey values using tha same hash function and
Enear probing will resultin the hash table shown

above? :
(@) 10 ) 20
{c) 30 {d} =0

[GATE-2010]

13, Given the following input (4322, 1334; 1471,
: 9679, 1989, B171, 6173, 4199) and the hash
function x mod 10, which of the foliowing
slatermnents are rue?
1. 25731983, 4199 hash 10,15
2. 1471, 8171 hashlothe

WL [ wd IfLE Gormisshon.

MADE EASY
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Programming Methodclogy

Constder the following C functiog Rrogram #1()
fioat 1, (float «. int y)
float 2, &0 int i
for (s =1, p =8
Pt u
A ;

MADI EASY

a5 left hand Sidceg
a i programy

(@ 1, 2 and 4 only
{c} 2-and 4 only

vk

{d

it * po;
The C language & = "o = 140
() acontaxt free language ‘-;; rELIrTy
{b} a context sensilive language 2 } . )
{c) aregular language 3 [F3] int " glvoid)
{d) parsable fully only by a turing machine . i
[GATE-2002] | £ L . .
i ; @ px = (int™) mallos {size of (int)):
4. What is printed by the print statemerits in the | £ ox = 105
program P1 assuming call by reference E rRtm P
parameter pagsing? & |
. -mnmmm Z PROGRAMMING wwnumadeeasycin o Crprpght: AL DASY
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-

-nm.m-mt-m-mn-m

Which of the above three funclicns e not likaly
o Camse protisns with pointers?
[2) onby 3 () ooy P1 and P3
Yy onty P1 and P2 fdy Pt P2and F3
[GATE-2001]
Consider ihe following program
Program P2

var reinl:

‘procadure Wivar x:nt)

begin

=4+ 1

{&} the nuimbes of activa
tha eurrant activatio
acivation record for the maz 08
fhe actual functi 10 calling sequence

(o} the visibiily of global varisbles depends on
the actual uncicn calling sequencs,

() recursicn requires the adclivation record for

the recursive funchon to be saved on'a

aitiioll tha wii a0 permissien.

0 Cagyighl; Sunless

B.

Alizsing in the context of programming

langaisges refers o

fa) mukiple variables having the sarme memocy

ocation

{b} meedtipbe varizbles having the same value

{c) muttiple variables having the same identifier

(&) multiple uses of the same variable
[GATE-2000]

Thevale of | at the end of the execution of the

Assumne that objects of the hype short, float and
lng occupy 2 bytes, 4 byles and 8 bytes,
respectively. The memory reguirement for
varizble t, ignoring alignment considarations, =5

22 byt 14 bytes
different stack before the recursiva fraction () 22 bytes -{E} i
call be called - ; Itﬂ) 18 byles {cd) et
[GATE-2002] [GATE-2000]
O Cigryrigghit: MADE EREY
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11. Consider the following program in a languags 14, Cansider the follewing C funchar:
that has dynamic scooping: 1 int f {irt il

war o real E static int 1 =0

procedise show: E i (n<=0praturn 1;
badin print (x); gnd; & i in=2)

proceduce small; E —
var ¥ feel, _; retsni{n=-2) + 2,

begin x 1= 0. 125; show; and; ]

begin x = 0.25;
show; Sroal
el

Then the cutput of §
(20125 0125

n=11+r;

PR, print?

1 4 b) 8.4.0.2.0
nty % ] {ch 2,0.4,8.0
“npz + = 1; 2= "ppz ; ! |GATE-2005]

msicder the following C pregram
oy + =2y ="y printf (% 1 |5 main ()
{c. b, ai; 3 By
z scan f {"% d %", & x , By%
At =3 i 3 = Assume X =0and y = 0%/
el X + ¥ + 2 S mo= o=y,
£ while  (ml=n)

1 - L { - itm>n
@ 18 SR mem -
(e 21 {d) 22 @ else

[GATE-2008] Libdl o
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i B ¢ the following GAunet
print { 1"‘-’5 o, ) lirlﬂ'w a, intb)
] :

The pragram compuies

fa) x + v, using fepealed sublraction

(b % mod y using repaated subiraction

{¢) the greatest common divisorof x and ¥

it (b = a) return (b, &) )
else if {b==0) return (a);
elsareturn (f (b, a%h) )
I .
Which of the following will be retumed by the
funchon call {18, 207

withoul the W i1lan parmigsson

{d) the least common rnultiphe of x and v {a) 2 By 3
[GATE-2004] {c) 6 (4 8
17, Consider the IoBowing O onciion IDRDO-2003]
im flinta) ping C-function:
Fstatic inli=1-

f{n»=

MADE EASY

Mta=22 e’

i{a, b, ck
2 "a=3b.ch
print f {“a=%d b="%d c=%d/n", T

' m'g=p-1:

re=-="{p)+1;

++'G;

print (“m=%d, n=%d, r=%din", m, n, r); )
Wit will e the output of the above program?
) m=d4d Nedb re 4l

bjm=45 ne=dd r=45

_m. (Cym =48, n=44, r=48
il ol {dym =46, n =43 r w45 [DROG 2000

}
What will b the output of the above program?

@a=41b=3c=-44
Ba=22b=e3lc=44
la=dtbetNcmdd
(daw22h=121Cc= 44

2 Copyright' Subigci
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Rrrwleny 8 aul e e B, G KL

22, InaC piogram how marty bytes ane required to
store the string “john® inqa charates :arraf
{a) 2 (B) 3
e 4 d) 5
[DRDO-2000]

23. Conszider adeclaration:
inta=5"b=8a;
prirtf ("%d”, 2*'b);
The oulput is
{2} 25 (b)) gRuk
g} & " addressofb '

. Consider b ol

1 tha wtitten p&fanasion.

printh{“Value is %o array{3]);
|
;
{a) 3 (k)
{c) Compilationemor (d) None of the above
[JNUEE-2009]

For the follonwing program
maing

el N incl ),

MADI: EASY

int | _

ntiaray($=1.2,3.4
# defing SIZE (sze of (fary) / size of {int])
for i = 0; < SIZE, ++i) :
1 .

ireay[i}+ =2

S Cogyright: Subjosl matier i

inta! ‘b = &a “'c = &b

dm

o

b= {ink *)™c;

orintf (A = %d, B = %d", a bl

returm {0,
@ A=2B=1
A=2,B=0

() A=2.B=2
(ch Emor
[JNUEE-2007]

33 - DATA STRUCTURE ALGO &PROGRAMMING  www.madeeasyin

CoCogrpriphi - MALE BASY




MADE 0@ . oeLHi - NOIDA . BHOPAL - HYDERABAD - JAIPUR « LUK

mhhn:m'rﬁf—ﬂnm

Matin () | 43. The following program is fo be tested for
[ I staternent COVErage:
int i =300 :E__ begirs
char *pir = & £ if fa m = ) [S1; exit}
“peplr =2, g glse it (c = = d) {52}
printf{*%d™. ix s else 153, exit)
] 2 54
(a} 556 (b 300 2 end ;
{c) 655 (d) 003 3 Tha test EEEEE?I,TETEEHHTa#gNEﬂbEIﬂH
o = s axpressed in larms of the properties satistiec
31, What doss the foilowing program print? = hy the values of variables a, b, c and & The
#inciude < stdichz = ara ot given.
Wik it g, int gy | d e all eoqual
p=0q 3l distinct
p=2

MARDE EASY

intaf]=[12. 7 13, 4, 11,8}

print (0%, I(a, B)); H
return :n'l

! 4._:
() -9 (&) 5 §|
ich 15 {d) 19 ol
: L2

[GATE-2000] |
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