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Data types and Size

1) The smallest integer than can be represented by an 8-bit number in 2’scomplementformis
1 Marks GATE-CSE/IT-2013( )

[A]-256 [B]-128
[C]-127 [D]O

2) Consider the following declaration of a two-dimensional array in C:
char a[100][100];

Assuming thatthe main memory is byte-addressable and thatthe array is stored starting from memory
address 0, the address of a [40][50] is

2 Marks GATE-CSE/IT-2002( )
[A]4040 [B] 4050
[C]15040 [D]5050

3)Randomized quicksortis an extension of quicksort where the pivotis chosen randomly. What is the worst

case complexity of sorting n numbers using randomized quicksort?
1 Marks GATE-CSE/IT-2001( )

[A]O(n) [B]O(n log n)
[CIO() [D]O(n!)

4)Consider any array representation of an n element binary heap where the elements are stored from index

1toindexnofthearray. Fortheelementstored atindexiofthearray(i<n),theindex ofthe parentis
1 Marks GATE-CSE/IT-2001( )

[Ai-1 [BI[i / 2]
[CIli / 2] [DI(i+1) /2

5)Let Abe atwo-dimensional array declared as follows:
A:array[1....10][1 ...... 15] of integer;

Assuming that each integer takes one memory locations the array is stored in row-major order and thefirst
element of the array is stored at location 100, what is the address of the element A[i][j]?

2 Marks GATE-CSE/IT-1998( )
[A]15i+ ]+ 84 [B]15j+i+ 84
[CI10i +j+ 89 [D]10j +i+ 89
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Functions & Parameters

Common Data for Q1 and Q2 is given below

Considerthefollowing recursive Cfunction thattakes twoarguments
unsigned int foo (unsigned int n, unsigned intr)

{

if (n>0) return (n%r) + foo(n/r,r));

else return O;

}

1)Whatisthereturnvalue of the functionfoowhenitis calledasfoo (513, 2)?

2 Marks GATE-CSE/IT-2011( )

[A]9 [B]18
[C]5 [D]2
2)Whatisthereturnvalue ofthefunctionfoowhenitis calledasfoo(345,10)?

2 Marks GATE-CSE/IT-2011( )

[A1345 [B]12
[C]5 [D]3

Common Data for Q3 and Q4 is given below

Consider the following C code segment:

inta, b, c =0;

void prtFun(void);

main()

{

staticinta=1; /*Line1*/
rtFun();

3B|thl-:ui11()

oid prtFun(void)
staticinta=2; /*Line 2 */
intb=1;

aﬁrfﬁfft% odod", a, b);

3)What output will be generated by the given code segment if:
Line 1 is replaced by autointa=1;
Line 2 is replaced by register int a = 2;

{/rintf("\n odod" a,b);

2 Marks GATE-CSE/IT-2012,GATE-CSE/IT-2012( )

[A] 3 1 [B] 4 2
4 1 6 1
4 2 6 1
[Cl4 2 [D]4 2
6 2 4 2
2 0 2 0

4)What output will be generated by the given code segment?
2 Marks GATE-CSE/IT-2012( )

[A]3 1 [Bl4 2
4 6 1
4 2 6 1
[C]4 2 [D]3 1
6 2 5 2
2 0 5 2

Common Data for Q6 and Q5 is given below



Functions & Parameters

Thefollowing program fragment is writtenina programming language that allows variables and dows not
allow nested declarations offunctions.

Globalintl=100,j=5;

Void P(x) {
intl=10;
print(x + 10);
i= 200;
j=20;
print (x);

}

Main () { P(i+j);}

5)If the programming language uses static scoping and call by need parameter passing mechanism, the

values printed by the above program are
2 Marks GATE-CSE/IT-2003( )

[A]115,220 [B]25, 220
[C]25,15 [D]115,105

6) If the programming language uses dynamic scoping and call by name parameter passing mechanism, the

values printed by the above program are
2 Marks GATE-CSE/IT-2003( )

[A]115,220 [B] 25,200
[C]25,15 [D]115, 105
7) Considerthefollowing class definitionsinahypotheticalobjectoriented language thatsupports inheritance

and uses dynamicbinding. Thelanguage should not be assumed to be eitherJavaor C ++, thoghthe
syntax is similar

Class P { Class Q subclass of P {

Void f(int i) { void f(int i) {
Print(i) ; print (2*i);

} }

} }

Now consider the following program fragment :

Px=newQ();

Qy=newQ();

Pz=newQ();

x.f(1); (P)y).f(1);z.F*(1);
Here((P)y)denotesatypecastofytoP. Theoutputproducedbyexecutingtheaboveprogramfragment

will be
2 Marks GATE-CSE/IT-2003( )

[A]1 21 [B]211
[Cl212 [D]222

8)Which of the following are true ?
(i) Aprogramming language which does not permit global variables of any kind and has no nesting of
procedures / functions, but permits recursion can be implemented with static storage allocation
(ii) Multi-level access link (or display arrangement is needed to arrange activation records only if the
programming language being implemented has nesting of procedures/function
(iii) Recursion in programming languages cannot be implemented with dynamic storage allocation
(iv) Nesting of procedures/functions and recursion require a dynamic heap allocation scheme for
activation records
(v) Programming languages which permitafunction toreturnafunctionas its result cannot be
implemented with a stack-based storage allocation scheme for activation records



Functions & Parameters

2 Marks GATE-CSE/IT-2008( )
[A](ii) and (v) only [B] (i), (iii) and (iv) only
[CI(), (i)and (v) [DI(ii), (iii) and (v) only
9) What value would the following function return for the input x = 95?
Function fun (x:integer):integer;
B2I10100 then fun : x - 10
Ensde;fun fun(fun(x + 11))
2 Marks GATE-CSE/IT-1998( )
[A]189 [B]90
[C]91 [D]192

10)What is the value printed by the following C program?
#include <stdio.h >
int f(int * a, int n)
{
if (n <= O)return O;
elseif(*fa%2==0)return*a+f(a+1,n-1);
elsereturn*a-f(a+ 1,n-1);
}
int main ()
{
inta[]1=1{12,7,13,4,11, 6}
printf("%d", f(a, 6));

return O;
} 2 Marks GATE-CSE/IT-2010( )
[A]-9 [B]5
[C]15 [D]19
11)Whichisthe mostappropriate match fortheitemsinthefirstcolumnwiththeitemsinthesecond column
X. Indirect Addressing I. Array implementation
Y. Indexed Addressing Il. Writing re-locatable code
Z. BaseRegister Addressing [ll. Passing array as parameter
2 Marks GATE-CSE/IT-2001( )
[A] X, 1) (Y, D(Z, 1) [BICX, D) €Y, N (Z, 1)
[CICX, 1) €Y, IN(Z, 1) [DICX, D (Y, 1) (Z, 1)

12)Adatastructure is required for storing a set of integers such that each of the following operations can be
done in (log n)time, where n is the number of elements in the set.
1. Delection of the smallestelement
2. Insertion of an element if it is not already present in the set.

Which of the following data structures can be used for this purpose ?
2 Marks GATE-CSE/IT-2003( )

[A]Aheapcanbeusedbutnotabalancedbinary

search tree [B] A balanced binary search tree can be used but

not a heap

[C]Both balanced binary search tree and heap can [D]neither balanced binary search tree nor heap can
be used be used.



Functions & Parameters

13)Consider the following C-program
void foo (int n, int sum 0) {
intk=0,j=0;
if (n = = 0) return ;
k=n%10;j=n/10;
sum = sum + k;
foo (j,sum);
printf(“%d”,k);
}
int main () {
inta=2048,sum=0;
foo (a, sum);
pritf(“%d/n”, sum);
}

What does the above program print ?
1 Marks GATE-CSE/IT-2005( )

[A]8,4,0,2,14 [B]8,4,0,2,0
[C]2,0,4,8,14 [D]2,0,4,8,0
14) Consider the followingC-program

double foo (double a); /*Line 1*/
int main () {
double da, db;
//input da
db =foo (da);
}
double foo (double) {
returna;

}

The above code compliedwithout any error or warning. If Line 1 is deleted,The above code will show.
1 Marks GATE-CSE/IT-2005( )

[B]some complier-warning notleadingtounitended

[A]lnocompilewarningorerror results

[C] Some complier-warning due to type-mismatch

eventually leading to unitended results [D] Complier errors

15)Choosethecorrectoption tofill? 1and?2 sothatthe programbelow printsaninputstringinreverse
order. Assume that the input string is
terminated by a newline character.

void reverse (void) {
int c;

if ?1) reverse ();

72

}

main () {
print f(“Enter Text’); printf (“\n”);
reverse(); printf(*\n");

} 1 Marks GATE-CSE/IT-2008( )
[A]? 1is(getchar()!="\n’) [B]?1is(c=getchar())!="\n’)
? 2 is getchar (¢) ; ? 2 is getchar (c)
[CI?1is(c!="\n") [DI? 1 is (( c= getchar ()) ! ="‘\n’)

?2is putchar(c); ? 2 is putchar (c) ;



Functions & Parameters

16) Consider the program below:

#include

int fun(int n,int*f_p) {
intt, f;

if(n <= 1){
*_p=1;

return 1;

}

t=fun(n-1,f_p);
f=t+*f_p

*f_p=t;

return f;

}

int main (){
intx=15;
printf(“%d\n”,fun (5, &x));
return O;

}

The value printed is :
1 Marks GATE-CSE/IT-2009( )

[A]6 [B]8
[C]14 [D]15

17)Whatisthereturnvalueoff(p, p)ifthevalueofpisinitializedto 5 before the call? Notethatthefirst
parameter is passed by reference, whereas the second parameter is passed by value.
intf(int&x,intc){
c=c—1;
if(c==0)returnT;
X=Xx+1;
return f (x, ¢) * x;

}

[A]3024 [B]6561

[C]55440 [D1161051
18) Consider the following function

int unknown (int n) {

inti, j, k=0;

fori=n/2;i<=n;i++)

for(j=2;j<=n;j=j*2)

k=k+n/2;

return (k );

}

[A]O(n*) [B]
O(n’log n)
[Cle(n?) [D] ©(n?logn)

2 Marks GATE-CSE/IT-2013( )

2 Marks GATE-CSE/IT-2013( )
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Data Types

1) Consider the Cprogramshownbelow:
#include <stdio.h >
# define print (x) printf (“%d”, x)
int X;
void Q (int z ){
Z += x ; print (2);
}

Void p(int*y) {
intx = *y + 2;

Q (x); *y=-1,
Print (x);
}

main (void) {
X =5;
p(&x);
print (x);

The output of this program is
2 Marks GATE-CSE/IT-2003( )

[A]1276 [B]221211
[C]l1466 [D]7 66

2)Asingle array A[1...MAXSIZE] is used to implement two stacks. The two stacks grow from opposite ends
of the array. Variables top 1 andtop 2 (top 1 <top 2) point to the location of the topmost element in each

of the stacks. If the space is to be used efficiently the condition for “ stack full” is
1 Marks GATE-CSE/IT-2004( )

[A] (top 1T = MAXSIZE /2) and (top 2 = MAXSIZE/2 +

1) [B]top 1 + top 2 = MAXSIZE
[Cltop 1 = MAXSIZE/2) or (top2 = MAXSIZE [Dltop =1top 2 -1
3)AvariantrecordinPascalisdefined by
type varirec = record

number :integer;

case (varl,var2) of

varl: (x,y : integer);

var2: (p.q.: real)

end

end

Supposeanarrayof 100recordswas declared onamachinewhich uses 4 bytes foranintegerand 8

bytes for a real. How much space would the compiler have to reserve for the array?
1 Marks GATE-CSE/IT-1995()

[A]2800 [B] 2400
[C]2000 [D]1200



Data Types

Key Paper
1. A 2. D 3. Cc



Stacks, Queues

1)LetSbeastackofsizen> 1.Startingwiththe empty stack, supposewepushthefirstnnatural numbers
insequence,andthen performnpopoperations. AssumethatPushandPop operationtake X seconds
each,andY seconds elapse between the end of one such stack operation and the start of the next
operation. Form>1,definethestack-lifeofmcsthetimeelapsedfromtheend orPush (m)tothestartof

the pop operation that removes m fromS. The average stack-life of an element of this stack is
2 Marks GATE-CSE/IT-2003( )

[AIn(X +Y) [BI3Y + 2X
[CIn(X +Y) -X [D]Y + 2X
2) The best data structure to check whether an arithmetic expression has balanced parenthesesisa

1 Marks GATE-CSE/IT-2004( )
[A]lqueue [B] stack
[Cltree [Dllist
3)Acircularlylinkedlistisusedtorepresentaqueue. Asinglevariable pis usedtoaccess the Queue. To

whichnodeshould p pointsuchthatboththeoperationsenQueueand deQueuecanbe performedin
constant time?

‘Frnnt I :J1 I “{ H Rear
R
1 Marks GATE-CSE/IT-2004( )
[Alrear node [B]front node
[Clnot possible with a single pointer [Dlnode next tofront

4)Assume that the operators +, -, x are left associative and A is right associative. The order of precedence
(from highestto lowest)is A, x, +, -, The postfix expression corresponding totheinfix expressiona+ bxc

-dAeAfis

1 Marks GATE-CSE/IT-2004( )
[A]abc x + def Af A_ [B] abc x + de A fA
[Clab+cxd-eAfA [D]- + ax b cAAdef

5)AnimplementationofaqueueQ,usingtwostacksS1andS2,isgivenbelow
void insert (Q,x){
push (51,x);
}
void delete (Q,x) {
if (stack-empty (S2)) then
if (stack-empty (S1) then {
print (Q is empty”);

return :

}

else while(!(stack-empty) (S1))) {
x= pop (s1);

push (52,x);

}

X = pop(S2);

}

Letninsertandm(< n)deleteoperations be performedinanarbitraryorder onanemptyqueue. Q.Letx
andybethenumberof pushandpopoperations performedrespectivelyinthe processes. Whichone of

the following is true for all m and n?
2 Marks GATE-CSE/IT-2006( )

[AlIn+ m=<x<2nand2m<n+m [BIn + m < x <2nand 2m <y < 2n
[CI2Zm<x<2nand2m<y<n+m [D]2m=< x< 2n and 2m <y <2n

6) The number of elements that can be sorted in © (logn) time using heap sort is



Stacks, Queues

2 Marks GATE-CSE/IT-2013( )

[AlO (1) [B] ©(v/Togn)
log n
[Clo( log ‘j{og n) [D]O (log n)

7) Which of the following scheduling algorithms is non-preemptive?
1 Marks GATE-CSE/IT-2002( )

[A]Round Robin [B]First-In First-Out

[C]Multilevel Queue Scheduling [D]Multilevel Queue Scheduling with Feedback
8) To evaluate an expression without any embedded function calls
2 Marks GATE-CSE/IT-2002( )

[A]One stackis enough [B] Two stacks are needed

[C]As many stacks as the height of the expression

tree are needed [D]JA Turning machine is needed in the general case

9)What is the minimum number of stacks of size n required to implement a queue of size n?
2 Marks GATE-CSE/IT-2001( )

[A]One
[ClThree
10) Consider the following C code segment.
for (i=0i
forJ=0;J< N;J ++)
if (1%2)
{x+=(4*j+5xi);
Y+=(7+4%));
}

}

Whichoneofthefollowingisfalse?
[A]The code contains loop-invariant computation

[C]Thereisscopestrengthreductioninthiscode

11) Consider the following C code segment.

for (i=0i
forJ=0;J< N;J ++)
if (%2)
{x+=(4*j+5xi);
Y+=(7+4%)),
}
}

}

Whichoneofthefollowingisfalse?

[Althe code contains loop-invariant computation

[C]Thereisscopestrengthreductioninthiscode

[B]Two
[D]Four

2 Marks GATE-CSE/IT-2006( )
[B]Thereis scope of common sub-expression
elimination in thiscode

[D]Thdere is scope of dead code elimination in this
code.

2 Marks GATE-CSE/IT-2006( )
[B]thereis scope of common sub-expression
elimination in thiscode

[D]Thdere is scope of dead code elimination in this
code.

12)Which of the following is essential for converting an infix expression to the postfix form efficiently?

[A] Anoperatorstack
[ClAnoperandstackandanoperatorstack

1 Marks GATE-CSE/IT-1997()
[B]An operand stack
[D]A parse tree



Stacks, Queues

13)Consider the following statements:
(i)  First-in-first out types of computations are efficiently supported by STACKS.

(ii) Implementing LISTS on linked lists is more efficient than implementing LISTS on an array for almost
all the basic LIST operations.

(iii) Implementing QUEUES on a circular array is more efficient thanimplementing
QUEUES on a linear array with two indices.

(iv) Last-in-first-out type of computations are efficiently supported by QUEUES.

2 Marks GATE-CSE/IT-1996( )
[Al(ii) and (iii) are true [B] (i) and (ii) are true
[Cl(ii) and (iv) are true [DI(ii)and (iv) are true
14)Which of the following statements is true?

1 Marks GATE-CSE/IT-1995( )

[B]PC points to the last instruction that was

[A]ROM is a Read/Write memory executed

[C]Stackworks onthe principle of LIFO [D]All instructions affect the flags

15) Thepostfixexpressionfortheinfixexpression _A_+ _B_*(_C_+ _D)_/ _F_+ _D_*_E_i_s
2 Marks GATE-CSE/IT-1995( )

[A]AB+CD+*F/D+E* [BIABCD+*F/DE*++
[C]IA*B+CD/F*DE++ [DJA+*BCD/F* DE++
16)Which of the following permutations can be obtained in the output (in the same order) using a stack

assuming that the input is the sequence 1, 2, 3, 4, 5 in that order?
1 Marks GATE-CSE/IT-1994( )

[A]) 3,4,5,1,2 [B]13,4,5,2,1
[C]1,5,2,3,4 [D15,4,3,1,2
17) The following sequence of operations is performed on a stack:
PUSH (10), PUSH (20), POP, PUSH (10), PUSH (20), POP, POP, POP,PUSH (20), POP

The sequence of values popped out is:
1 Marks GATE-CSE/IT-1991( )

[A]20,10,20,10,20 [B] 20,20,10,10,20
[C]10,20,20,10,20 [D]20,20,10,20,10
Statement for Linked answer Q18 and Q19 is given below
18)Ahashtable of length 10 uses openaddressing with hash function h(k)=k mod 10, and linear probing.
After jnserting 6 values into an empty hash table, the table is as shown below

42
23
34
52
46
33

W oo hWN|HO

Q.
Which one of the following choices gives a possible order in which the key values could have been

inserted in the table?
2 Marks GATE-CSE/IT-2010,GATE-CSE/IT-2010( )

[A]46,42,34,52,23,33 [B]34,42,23,52,33,46
[Cl46,34,42,23,52,33 [D142,46,33,23,34,52



Stacks, Queues

19)Ahashtable of length 10 uses openaddressing with hash function h(k)=k mod 10, and linear probing.
After inserting 6 values into an empty hash table, the table is as shown below

42
23
34
52
46
33

oo un|hklwNIHO

Q: How many different insertion sequences of the key values using the same hash function and linear

probing will result in the hash table shown above?
2 Marks GATE-CSE/IT-2010( )

[A]10 [B]20
[CI30 [D]40
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Linked Lists

1) The following C function takes a singly-linked list of integers as a parameter and rearranges the elements
of the list. The function is called with the list containing the integers 1,2,3,4,5,6,7 in the given order. What
will be the contents of the list after the function completes execution?

struct node {

int value ;
struct node * next ;
%
void rearrange (struct node * list) {
struct node *p,*q;
int temp;
if (1list || ! list - >next) return ;
= list; q = list -> next;
vl\:/)hile (q;:]{
temp=p -> value ;p -> value = g -> value;
g - >value=temp ; p= g-> next;
g = p?p -> next: 0O;

}
}
1 Marks GATE-CSE/IT-2008()
[A]1,2,3,4,5,6,7 (B] 2,1,4,3,6,5,7
[C]1,3,2,5,4,7,6 [D]2,3,4,5,6,7,1

2)
Thefollowing Cfunctiontakes asimply-linked listas inputargument. It modifies the list by moving the last
elementto the front of the list and returns the modified list. Some part of the codeis left blank.
type defstruct node{
int value;
struct node *next;
} Node;
Node *move_to_front(Node *head) {
Node *p, *q;
if (head = = NULL: || (head->next = = NULL)) return head;
g = NULL; p = head;
while (p-> next!=NULL){
a=P;
p=p->next;

}

return head;

}

Choose the correct alternative to replace the blank line.
2 Marks GATE-CSE/IT-2010( )

[Alg = NULL; p->next = head; head = p; [B]g->next = NULL; head = p; p->next = head,
[Clhead =p; p->next=q;g->next=NULL; [Dlg->next = NULL; p->next = head; head = p;



Linked Lists

3) Theprogrambelowusessixtemporaryvariablesa,b, c,d, e, f.

a=1
b=10
c=20
d=a+b
e=c+d
f=c+e
b=c+e
e=b+f
d=5+e
returnd + f

Assuming that all operations take their operands from registers, what is the minimumnumber of
registersneeded to execute t hi s program without spilling?
2 Marks GATE-CSE/IT-2010( )

[A]2 [B]3
[C]4 [D]6

4)Inthe worst case, the number of comparisons needed to search a singly linked list of length n for a given

element is
1 Marks GATE-CSE/IT-2002( )

[Allogn [BIn/2
[C]logs' — 1 [DIn
5)Which of the following is NOT an advantage of using shared,dynamically linked libraries as opposed to
using statically linked libraries?
2 Marks GATE-CSE/IT-2003( )
[A]Smallersizesofexecutable [B]Lesser overall page fault rate in the system

[D]Existing programs need not erelinked to take

[C]Faster program startup ) | )
advantage of newerversions of libraries

6) Alanguagewith stringmanipulationfacilities uses thefollowing operations
head(s): first character of a string
tail(s): all but the first character of astring
concat(s1,s2):s1 s2
forthe string achc what will be the output of
concat(head(s), head(tail(tail(s))))

2 Marks GATE-CSE/IT-1995( )
[Alac [B]bc
[Clab [D]cc

7)Linked lists are not suitable data structures of which one of the following problems?
1 Marks GATE-CSE/IT-1994( )

[A]Insertion sort [B] Binary search
[C] Radix sort [D]Polynomial manipulation



Linked Lists
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Trees & Graphs

Common Data for Q1 and Q2 is given below

A3-arymaxheapislikeabinary max heap, butinstead of 2 children, nodes have 3 children. A3-ary
heapcanberepresentedbyanarrayasfollows. Therootisstoredinthefirstlocation,a[0],nodesinthe
nextlevel,fromlefttoright,isstoredfroma[1]toa[3]. Thenodesfromthesecondlevel ofthetreefrom
lefttorightare stored from a[4] location onward. Anitem x can ge inserted into a 3-ary heap containing n
items by [placing xin thelocation a[n] and pushingitip the tree to satisfy the heap property.

1)Which one of the followingis avalid sequence of elementsin an array representing 3-ary max heap?
2 Marks ()

[Al1,3,5,6,8,9 [B]9,6,3,1,8,5
[C]9,3,6,8,5,1 [D]9,5,6,8,3,1

2)Suppose the elements 7,2,10, and 4 are insetrted, in that order, into the vlaid 3-ary max heap found in the
above question, Q.87. Which one of the following is the sequence of items in the arrary representing the
resultant heap ?
2 Marks GATE-CSE/IT-2006( )

[A]10,7,9,8,3,1,5,2,6,4 [B]10,9,8.7.6.5.4.3,2,1

[C]10,9,4,5,7,6,8,2,1,3 [D]10,8,6,9,7,2,3,4,1,5
3) The following postfix expression with single digit operands in evaluated using a stack
823A[23*+51*-

Note that Ais the exponentation operator. The top two elements of the stack after the first* is evaluated

are
2 Marks GATE-CSE/IT-2007()

[A]6, 1 [B]5,7
[C]3,2 [D]1,5

4)Whatisthe maximumheightofanyAVL-treewith 7nodes? Assumethatthe heightofatreewithasingle
node is 0.

2 Marks GATE-CSE/IT-2009( )
[A] 2 [B]3
[Cl4 [D]5
5) A process executes the code
fork ();
fork();
fork();

The total number of child processes created is
1 Marks GATE-CSE/IT-2012( )

[A]3 (B]4
[C17 [D]8

6) The worst case running time to search for an element in a balanced binary search tree withn2n

elements is
2 Marks GATE-CSE/IT-2012( )

[A]© (n logn) [B]©(n2")
[Clo (n) [D]O (logn)



Trees & Graphs

7) The height of atree is defined as the number of edges on the longest path in the tree. The function shown
inthepseudocodebelowisinvokedas height(root)tocomputethe heightofabinarytreerootedatthe
tree pointer root.
int height (treeptr n)

{ if(n==NULL) return -1;
if (n — left == NULL)
if (n — right == NULL ) return O;

Bl

elsereturn ; //Box 1
else{h1 = height (n-->left);

if (n — right == NULL) return (1 + h1);
else {h2 = height (n — right);

B2
return : //Box 2

|

The appropriate expressions for the two boxes B1 and B2 are

2 Marks GATE-CSE/IT-2012( )

[A]B1:(1 + height(n— right)) [B] B1:(height(n— right))
B2 : (1 + max (h1,h2)) B2:(1 + max(h1,h2))
[CIB1 : height (n — right) [DIBT : (1 + height (n — right))

B2 : max (h1,h2) B2 : max(h1,h2)

8) Amax-heapisaheapwherethevalueofeachparentisgreaterthanorequaltothevalueofitschildren.

Which of the following is a max-heap?
[A] ()

[B] (1)

OO
ONOIONO
] () (D] :
OO ONENO

SROIONO OROIONO

9) Consider two binary operators I 'and' \ 'withthe precedence ofoperator\l« being lower than that of the

1 Marks GATE-CSE/IT-2011()

operator’T- .Operator/T\- isrightassociativewhile operator\L_, is left associative. Which one of the

following represents the parse tree for expression (7 ! 3/1\- 4/]\ -3 b 2)?
2 Marks GATE-CSE/IT-2011()
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[D]

10)Wearegivenasetofndistinctelementsandanunlabeled binarytreewithnnodes.Inhow manyways

can we populate the tree with the given set so that it becomes a binary search tree?
1 Marks GATE-CSE/IT-2011()

[A]O [B]1
[C]n! [D] 71-2nc.

11)Inabinarytreewithnnodes, everynodehasanoddnumberofdescendants. Everynodeisconsideredto

be its own descendant. What is the number of nodes in the tree that have exactly one child?
2 Marks GATE-CSE/IT-2010( )

[A]O [B]1
[Cl(n-1)/ 2 [D]n-1

12) The number of leaf nodes in a rooted tree of n nodes, with each node having 0 or 3 childreniis:
2 Marks GATE-CSE/IT-2002( )

[Aln/2 [Bl(n-1) /3
[Cln-1) / 2 [DI2n+1) /3

13)Consider the following algorithm for searching for a given number x in anunsortedarrayA[l..n]
having n distinctvalues:
1.  Choose an i uniformly at random from I..nl
2. If Ali]=x then Stop else Goto 1;
Assuming that x is present A, what is the expected number of comparisons made by the algorithm before it

terminates?
2 Marks GATE-CSE/IT-2002( )

[Aln [B] n-1
[C]2n [Dln/2

14)Thepreordertraversal sequenceofabinarysearchtreeis30,20,10,15,25,23,39,35,42.Whichoneof

the following is the postorder traversal sequence of the same tree?
2 Marks GATE-CSE/IT-2013( )

[A]10,20,15,23, 25,35,42,39,30 [B]15,10,25,23,20,42,35,39,30
[C]15,20,10,23,25,42,35,39,30 [D]15,10,23,25,20,35,42,39,30
15)Abinary search treeis generated by inserting in order the following integers:

50,15,62,5, 20,58,91, 3, 8,37, 60, 24

The number of nodes in the left subtree and right subtree of the root respectively is
2 Marks GATE-CSE/IT-1996( )

[A](4,7) [B](7,4)
[CI(8,3) [DI(3,8)

16) Consider the following 2-3-4 tree(i.e., B-tree witha minimum degree of two) in which each dataitemisa
letter. The usual alphabetical ordering of letters is used in constructing the tree

()
DNONOIRE

What is the result of inserting G in the above tree ?

2 Marks GATE-CSE/IT-2003( )
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(Al (v ) [B] (e )
(a5 () (1) o
OIOIOIDLZ. OIGIOIOLZ

w [D]None of the above

€&n o ©D

17)Thefollowing numbers are insertinto an empty binary searchtreeinthe givenorder: 10,1,3,5,15,12,16.
Whatistheheightofthebinarysearchtree(the heightisthe maximumdistanceofaleafnodefromthe
root)?

[C]

1 Marks GATE-CSE/IT-2004( )
(A]2 B]3
[C]4 [D]6

18) The elements 32, 15,20,30,12,35,16 are inserted one by one in the given order into a maxHeap. The
resultant maxHeap is

[A] z [B] ()
O &
@ ® @ & B
@)

1 Marks GATE-CSE/IT-2004()

)
@ ©

32

[C] [D]
m W 4 @
@ ® © G B ®

19) Postorder traversal of a given binary search tree, T produces the following sequence of keys
10,9,23,22,27,25,15,50,95,60,40,29

Which one of the following sequences of keys can be the result of an inorder traversal of the tree T ?
2 Marks GATE-CSE/IT-2006( )

[A]9,10,15,22,23,25,27,29,40,50,60,95 [B] 9,10,15,22,40,50,60,95,23,25,27,29
[C]29,15,9,10,25,22,23,27,40,0,50,95 [D]95,50,60,40,27,23,22,25,10,0,15,29
Statement for Linked answer Q20 and Q21 is given below
20)Consider a binary max-heap implemented using an array

Which one of the following array represents a binary max-heap ?
2 Marks GATE-CSE/IT-2009( )

[A]{25,12,16,13,10,8,14} [B]{25,14,13,16,10,8,12}
[Cl{25,14,16,13,10,8,12,16} [D}{25,14,12,13,10,8,16}

21)Whatisthe contentofthearrayaftertwo delete operations onthe correctanswertothe previous question
? 2 Marks GATE-CSE/IT-2009( )
[A]{14,13,12,10,8} [B]{14,12,13,8,10}
[CI{14,13,8,12,10} [D}{14,13,12,8,10}
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Program analysis

Common Data for Q1 and Q2 is given below

Thefollowing code segmentis executed on a processorwhich allows only register operandsinits
instructions. Each instruction can have almost two source operands and one destination operand. Assume

thgtaszIr X)qriables are dead after this code segment

=Cc +a
X=cCc*c
if (x>a){
y=a*g
}else{
d d,d
e=e*e
}

1)Supposetheinstruction setarchitecture of the processor has only two registers. The only allowed compiler
optimizationis code motion, which moves statements fromone place toanotherwhile preserving

correctness. What is the minimum number of spills to memory in the compiled code?
2 Marks GATE-CSE/IT-2013,GATE-CSE/IT-2013( )

[A]O (B]1
[C]2 [DI3
2)Whatis the minimum number of registers needed inthe instruction set architecture of the processor to

compilethis code segmentwithoutanyspillto memory? Do notapplyanyoptimizationotherthan

optimizing register allocation
2 Marks GATE-CSE/IT-2013( )

[A]3 (B]4
[CI5 [D]6

Common Data for Q3 and Q4 is given below

The procedure given below is required to find and replace certain characters inside an input character
string supplied in array A. The characters to be replaced are supplied in array oldc, while their respective
replacementcharactersaresuppliedinarraynewc. ArrayAhas afixedlength of fivecharacters, while

RIS TR TR R SRSHES RSP HRwcy g the procedure is flawed
for(inti=0;i<5;i++)

for(intj=0;j<3;j+ +)

if(Ali]==oldc[j]) Ali]=newclj];

}
The procedure is tested with the following four test cases
(1) oldc="abc", newc="dab" (2) oldc = " cde ", newc = "bcd"
(3) oldc =" bca", newc =" cda" (4) oldc = " abc ", newc ="bac"

3) Thetester now tests the program on allinput strings of length five consisting of characters ‘a’, ‘b’, ‘c’, ‘d’
and ‘e’ with duplicates allowed. If the tester carries out this testing with the four test cases given above,

how many test cases will be able to capture the flaw?
2 Marks GATE-CSE/IT-2013,GATE-CSE/IT-2013( )

[A]Only one [B]Only two
[CIOnly three [D]AIl four

4)IfarrayAis madetoholdthestring“abcde”, which oftheabovefourtestcaseswillbesuccessfulin

exposing the flaw in this procedure?
2 Marks GATE-CSE/IT-2013( )

[A]None [B]2 only
[C]3and 4 only [D]4 only



Program analysis

5)Suppose the numbers 7,5,1,8,3,6,0,9,4,2 are inserted in that order into an initially empty binary search
tree. The binary search tree uses the usual ordering on natural numbers. What is the in-order traversal
sequence of the resultant tree ?

1 Marks GATE-CSE/IT-2003( )

[A]7510324689 [B]0243165987
[C]I0123456789 [D]9864230157

6) In the following C program fragment, j,k, n and Two Log_n are integer variables, and A is an array of
integers. Thevariable nisinitialized toaninteger 3,and Two Log_nisinitialized to the value
Of 2% | i’r;_q-_x_n.
for(k=3;k <=n;k++)

Alk] =0;
for (k=2; k <=Twolog_n; k++)

for (j=k+1;j <=n;j++)

Al1=AL]G%K);

for(j=3;j<=n;j++)

if ( |A[J]prmt f“Vd”,J)
The set of numbers printed by this program fragment is

2 Marks GATE-CSE/IT-2003( )

[A{m | mn, (i) [m=i!]} (Bl{m | m n, () [m=i2]}

[CHm|mn, mis prime} [DN }

7)Consider the function f defined below;;

struct item {
int data;
struct item * next;

X

int f(struct item * p) {
return((P==NULL)| | (p- >net==NULL) ||

((P->data <=p->next->data) &&
} f(p - >next));

Foragivenlinkedlistp,thefunction freturns 1ifandonlyif
2 Marks GATE-CSE/IT-2003( )

[B]the elements in the list are sorted in non-

[A]thelistisemptyorhasexactlyoneelement decreasing order of datavalue

[Cltheelementsinthe listare sortedin non- [DI not all elements in the list have the same data
increasing order of data value value.

8)the goal of structured programmingis to
2 Marks GATE-CSE/IT-2004( )

[B]be able to infer the flow of control from the

[A]have well indented programs compiled code

[C] beabletoinferthe flow of controlfrom the

program text [D]avoid the use of GOTO statements

9) Considertechfollowing Cfunction
Void swap (int a, int b)

{ int temp;

temp = a;

a = b;

}F) = temp ;

In order to exchange the values of two variables x and y.
1 Marks GATE-CSE/IT-2004( )

[A] call swap (x,y) [B]lcall swap (&x, &y)



Program analysis

[C] swap (x,y) cannot be used as it does not return [D] swap (x,y) cannot be used as the parameters are
any value passed by value

10) Consider the following C function
int  f(intn)
{ staticinti=1;
if (n>=5) return n;
n=n+1;
i++;
return f (n);

}
The value returned by f(1) is

1 Marks GATE-CSE/IT-2004( )
[A]5 [B]6
[C]7 [D]8
11) Considerthefollowing programfragmentforreversingthedigitsinagivenintegertoobtaina newinteger.
Letn =d1d2..., dm.
int n, rev,
rev=20;
while(n>0) {
rev=rev*10+n%10;
n=n/10;
}

Theloopinvariant condition atthe end of the ith iteration is
1 Marks GATE-CSE/IT-2004( )

[Aln=d;d,...d_ .andrev=d_ d ...d
1 1727 " m-i m-m-1""m- Bln=d i, q-dy_qdyorrev=d__...dyd;
[CIn # rev [D]n=d] d2...dmorrev= dm...dzd]

12) Considerthe following C program segment :

char p [20];

char * s = “string *;

int length= strlen (s);

for (i=0;i<length;i++)

plil =s[length-i];
print f(“%s”, p);

The output of the program is
1 Marks GATE-CSE/IT-2004( )

[Algnirts [B] string
[Clgnirt [DIno output is printed
13) Consider the following Cprogram
main ()
{intx,y,m,n;
scan f (“%d%d”, &x, &y);
/ * Assume x >0 and y >0* /

m=x; n=y;
while (m! = n)
{ if(m> n)
m=m-n;
else
n=n-m;
}
Print f(“%d”, n);
}

The program computes
1 Marks GATE-CSE/IT-2004( )

[A] x / y, using repeated subtraction [B]x mod y using repeated subtraction
[Clthegreatestcommondivisorofxandy [Dlthe least common multiple of x and y



Program analysis

14).What does the following algorithm approximate ? (Assume m> 1, € >0).

X =m,
y=1,
while (x-y >€)
{ X = (x+y)/2;
y=m/x,;
}
Print (x);
1 Marks GATE-CSE/IT-2004( )
[Allogm [B] 2
[Clin? [D] *

15) Choosethe best matching betweenthe programmingstylesinGroup 1 andtheircharacteristicsinGroup 2

Group -1 Groop-2

P. Functional 1. Command -bazed procedural
Q. Losic 2. Imperative, abstract data types
F. Object-orient=d 3. Bide-sffact free, declarative, expression svaluation
3. Imperative 4. Declamtive, clavsal representation, theorsm proving
1 Marks GATE-CSE/IT-2004( )
[A]lP-2,Q-3,R-4,S5-1 [B]P-4,Q-3,R-2,5-1
[CIP-3,Q-4,R-1,S-2 [D]P-3,Q-4,R-2,5-1
16)What does the following C-statement declare ?
int(*f) (int*);
1 Marks GATE-CSE/IT-2004( )
[A]Afunctionthattakes aninteger pointeras [B] Afunctionthattakes aninteger pointeras
argument and returns and interger argument and returnaninteger pointer.
[C]A pointertoafunctionthattakes aninteger [D]Afunctionthattakes aninteger pointeras
pointeras argumentandreturnsasinteger argumentreturns afunction pointer

17)Which of the following are essential features of an object-oriented programming languages ?
1. Abstraction and encapsulation
2. Strictly-typedness
3. Type-safe property coupled with sub-type rule

4. Polymorphism in the presence of inheritance
1 Marks GATE-CSE/IT-2005( )

[A]1 and 2 only [B]1 and 4 only
[C]1,2and 4 only [D]1,3and4only

18) An Abstract Data type (ADT) is

1 Marks GATE-CSE/IT-2005( )
[A]same as an abstract class [B]a data type that cannot be instantiated

[Cladatatype forwhichonlythe operations defined

on it can be used, but none else [Dlall of the above

19) Acommon propertyoflogicprogramminglanguagesandfunctionallanguagesis
1 Marks GATE-CSE/IT-2005( )

[A]both are procedural language [B]both are based on - calculus
[Clbotharedeclarative [Dlall of theabove

20) A program P reads in 500 integers in the range (0, 100) representing the scores of 500 students. It then

prints the frequency of each score above 50. What
1 Marks GATE-CSE/IT-2005( )

[AJAnarrayof 50 numbers [B]Anarray of 100 numbers
[ClAnarrayof 500 numbers [D]A dynamically allocated array of 550 numbers
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21)Consider these two functions and two statements S1 and S2 about them.

intwork 1(int*a,inti, intj) intwork 2(int*a,int i, int j)
{
int x=ali+2]; inttl=i+2;
afjl=x+1; intt2=a[t1];
return afi+2]-3;} a[jl=t2+1;
} return t2 -3;
}

S1:Thetransformation fromwork 1 towork 2 is valid, ie., for any program state and input arguments, work
2 will compute the same output and have the same effect on program state as work 1
S2: All the transformations applied to work 1 to get work 2 will always improve the performance (i.e.,

reduce CPU time) of work 2 compared to work 1
2 Marks GATE-CSE/IT-2006( )

[A]S1 is false and S2 is false [B]ST1 is false and S2 is true
[C]IS1 istrueandS2is false [D]S1 is true and S2 is true

22) Consider this C code to swap two integers and these five statements : the code
void swap (int*px, int*py) {

pX = *px - *py;
*py = *px + *py;
pX = py - *pX;;

}
S1 : will generate a compilation error
S2: may generate a segmentation fault at runtime depending on the arguments passed
S3: Correctlyimplements the swap procedure forall input pointers refereeing to integers stored in memory
locations accessible to the process
S4:implements the swap procedure correctly for some but not all valid input pointers

S5: may add or subtract integers and pointers
2 Marks GATE-CSE/IT-2006( )

[A] S] [B]Szand 53
[C]Szand S4 [D]Szand 55
23) Consider the followingsegment of C-code
int, J, n;
j=1;
while (j <=n)
=52

The number of comparisonsmade in the execution of the loop foranyn>0is

1 Marks GATE-CSE/IT-2007( )
[Alfo]+1 [B]n
[C]['J””:”'] [D]| 3r;_¢;:ri‘.| + 'I
24) Consider the following C function :
int f(int n) {
static int r =0;
if (n<=0)return1;
if (n>3)
{r=n;
return f(n-2) + 2;
}
return f(n-1) + r;
}
What is the value of f(5) ?

2 Marks GATE-CSE/IT-2007( )
[A]5 [B]7
[C]9 [D]18



Program analysis

25) Consider the following Cprogram segment where Cell Node represents a node in a binary tree
struct CellNode {
struct CelloNode * leftchild;

int element;
struct CellNode *rightchild;
%
int GetValue (structCellNode * ptr) {
int value=0;
if (ptr!=NULL){
if ((ptr-> leftChild = = NULL)&&
(ptr->rightChild = =NULL))
Value =1;
else
value = value + GetValue
(ptr->left Child)
+ Get Value
(ptr->right Child);
}
return (value);

}

Thevaluereturned by GetValue when a pointer to the root of a binary tree is passed as its argument is

2 Marks GATE-CSE/IT-2007( )
[Althenumberofnodes [B]the number of internal nodes in the tree

[Clthenumberofleafnodesinthetree [Dlthe height of the tree
26) Which combination of the integer variables x,y and z makes the variable a get the value4 in the following
expression ?

a= (x>y) ? (x>2z) ? x :2): ((y>z) ?y:2)
1 Marks GATE-CSE/IT-2008( )

[Alx=3,y=4,z=2 [Blx=6,y=5,z=3

[Clx=6,y=3,z=5 [D]x=5, y=4,z=5
27) What will be the output of the following C program segment?

CharinChar="A";

switch (inChar){

case'A":printf("Choice A\ n");

case 'B':

case'C': printf("Choice B");

case 'D':

case 'E':

default : printf ("No Choice") ; }

1 Marks GATE-CSE/IT-2012( )
[A]No choice [B]Choice A
[C] Choice A

Choice B is No choice [D] Program gives no output as itis erroneous



Program analysis

28) Considerthe program givenbelow, inablock-structured pseudo-language with lexical scopingand

nesting of procedures permitted.

Program main;
Var. ..
Procedure AT;
Var ..

Call A2;

End A1
Procedure A2;
Var. ..
Procedure A21;
Var. ..

Call AT;

End A21

Call A21;

End A2

Call AT;

End main.

Consider the calling chain: Main — A1 — A2 — A21 — Al

The correct set of activation records along with their access links is given by

[A]

—>
FRAME
POINTER

[C]

—
FRAME
POINTER

29)Whatdoes thefollowing fragment of C-program print?
charc[] =" GATE2011";

char *p =c;

printf ("%s", p+p [31 - p [1]);

[A]JGATE2011
[C]2011

ACCESS
LINKS

ACCESS
LINKS

]

—»
FRAME

POINTER ACCESS

LINKS

(D]

POINTER ACCESS
LINK

[B]JE2011
[D]O11

30) In a compiler, keywords of alanguage are recognized during

[A] parsing of the program

[Clthelexicalanalysis of the program

[B] the codegeneration

[D]ldataflow analysis

2 Marks GATE-CSE/IT-2012( )

1 Marks GATE-CSE/IT-2011( )

1 Marks GATE-CSE/IT-2011( )



Program analysis

31)What does the following program print?
#include <stdio.h >
void f (int * p, int * q) {
p=q;
p=2;
}
inti=0,j=1;
int main (){
f(&i, &j);
printf("%d%d\n",i,j);
return O;

}

[A]2 2
[C]O1

1 Marks GATE-CSE/IT-2010( )
[B]21
[D]0O2

32) Whichdatastructureinacompiler isused for managinginformation aboutvariables and theirattributes?

[A] Abstract syntax tree
[ClSemantic stack

1 Marks GATE-CSE/IT-2010( )
[B]Symbol table
[D]lparse table

33)Which languages necessarily need heap allocation in the runtime environment?

[A] Those that support recursion
[C]Those that allow dynamic data structures

34)In the Clanguage

[A] At most one activation record exists between the
current activation record and the activation record
for the main

[C]The visibility of global variables depends on
the actual function calling sequence.

1 Marks GATE-CSE/IT-2010( )
[B] Those that use dynamic scoping
[D]Those that use global variables

1 Marks GATE-CSE/IT-2002( )

[B] The numberof activation records between the
current activation record and the activation
record frothe main depends on the actual
function calling sequence.

[D]Recursion requires the activation record for
the recursive function to be saved on a
differentstack beforetherecursivefractioncan
be called.

35) The results returned by function under value-result and reference parameter passing conventions

[A] Donotdiffer
[C]Differin all cases

36) The C language is:

[A]Acontextfreelanguage
[C]Aregularlanguage

1 Marks GATE-CSE/IT-2002( )
[B] Differ in the presence of loops
[D]May differ in the presence of exception

2 Marks GATE-CSE/IT-2002( )
[B]A context sensitive language

[D]Parsable fully only by a Turing machine

37) Dynamic linking can cause security concerns because

[A] Securityis dynamic

[ClLinkingisinsecure

2 Marks GATE-CSE/IT-2002( )

[B]The path forsearching dynamiclibraries is not
known till runtime

[D]Cryptographic procedures are not available for
dynamiclinking



Program analysis

38) Whatis printed by the printstatements inthe programP1 assuming call by reference parameter passing?
Program P1()

{
x=10; y=3;
funcl(y,x,x);
print x;
printy;
}
funci(x,y,z)
{
y=y+4;
Z=X+y+z;
}
2 Marks GATE-CSE/IT-2001( )
[A]10,3 [B]31, 3
[C]27,7 [DINone of the above
39)Considerthefollowingthree Cfunctions:
[P1] int*g(void)
{
intx=10;
return(&x);
}
[P2] int*g(void)
{
int*px;
*px=10;
return px;
[P3] int*g(void)
{
int*px

px =(int*)malloc (size of (int));
*px=10; return px;

}

Which of the above three functions are likely to cause problems with pointers?
2 Marks GATE-CSE/IT-2001( )

[A]Only P3 [B]Only P1 and P3
[CIOnly P1and P2 [DIP1, P2 and P3



Program analysis

40) Consider the following program

Program P2
var n:int:

procedure W(var x:int)

begin
X=X+1;
printx;
end
procedureD
begin
varn:int;
n=3;
W(n);
End
begin
n=10;
D;

end

\\begin P2

If the language has dynamic scooping and parameters are passed by reference, what will be printed by

the program?

[A]10
[CI3

41)Consider the following C function .
Floatf, (float x,inty){

floatp,s;int
for(s=1,p=
p*=x/i;
S+ =p;

}

return s ;

}

i
T,i=1i<y;i++){

[B]11
[D]Noneoftheabove

Forlargevalues ofy,thereturnvalue ofthe functionfbestapproximates

[A] x~
[ClIn(T1 +x)

[B]e*
[D]x*

2 Marks GATE-CSE/IT-2001( )

1 Marks GATE-CSE/IT-2003( )

42)Consider the following C-function in which a [n] and b [m]are two sorted integer arrays and c[n + m]be
another integer array.

void xyz(inta[], int b[], int c [1){
intij,k;
i=j=k=0;
while ((i
if(a[i]
else ¢ [k++] = b[j++];

}

Which of the followingcondition (s) hold (s) after the termination of the while loop ?

i,jii, i

[A] Only (i)

[C]Neither (i) nor (ii)

[B]Only (ii)
[D]Either (i) or (ii) but not both

2 Marks GATE-CSE/IT-2006( )



Program analysis

43)Which of the following are true ?
(i) Aprogramming language which does not permit global variables of any kind and has no nesting of
procedures / functions, but permits recursion can be implemented with static storage allocation
(ii) Multi-level access link (or display arrangement is needed to arrange activation records onlyif the
programming language being implemented has nesting of procedures/function
(iii) Recursion in programming languages cannot be implemented with dynamic storage allocation
(iv) Nesting of procedures/functions and recursion require a dynamic heap allocation scheme for
activation records
(v) Programming languages which permitafunctiontoreturnafunction as its result cannot be

implemented with a stack-based storage allocation scheme for activation records
1 Marks GATE-CSE/IT-2008( )

[A] (ii) and (v) only [B](i), (iii)and (iv) only

[CI(D), (i)and (v) [DI(i), (iii) and (v) only
44)Considerlinenumber3 ofthefollowing C-program.

int main () { |* Line 1 * |

intl, N; |* line 2 *|

fro (1=0, 1

}

Identifythe compiler’sresponseaboutthis linewhile creatingthe object-module
2 Marks GATE-CSE/IT-2005( )

[A] No compilation error [B]Only alexical error
[C]Onlysyntacticerrors [D]Both lexical and syntactic errors

45)The following C declarations
struct node{
int i: float j;
1%
struct node *s[10];

define s to be
1 Marks GATE-CSE/IT-2000( )

[A]Anarray,eachelementofwhichisapointertoa [B] Astructure of 2 fields, each field being a pointer

structure of typenode to an array of 10 elements
[C]A structure of 3 fields: aninteger, a float,and an [D]An array, each element of which is a structure of
array of 10elements type node

46) Themostappropriate matchingforthefollowing pairs

X:m=malloc(5); m=NULL; 1: using danglingpointers

Y:free(n); n->value=5; 2: using uninitialized pointers
Z:char*p;*p="a’; 3. lost memory
is:
1 Marks GATE-CSE/IT-2000( )
[AIX-1Y-3Z-2 [BIX-2Y-12Z-3
[CIX-3Y-22Z-1 [DIX-3Y-12Z-2

47)Aliasing in the context of programming languages refers to
1 Marks GATE-CSE/IT-2000( )

[A] multiplevariables having the same memory
location
[Clmultiple variables having the same identifier [DImultiple uses of the same variable

[B] multiple variables having the same value
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48)Considerthefollowing Cdeclaration
struct {
short s [5]
union {
float y;
long z;
by
It;
Assume that objects of the type short, float and long occupy 2 bytes, 4 bytes and 8 bytes, respectively.

The memory requirement for variable t, ignoring alignment considerations, is
1 Marks GATE-CSE/IT-2000( )

[A] 22 bytes [B] 14 bytes
[C]18 bytes [D]10 bytes

49) The number of tokens inthe following C statement
printf(“i=%d, &i=%x",i,&i);

'S 1 Marks GATE-CSE/IT-2000( )
[A]l3 [B]26
[C]hO0 [D]21
50) The value of j at the end of the execution of the following C program
;nt incr (inti)

staticintcount=0;
count=count +i;
;eturn (count);
main() {
inti,j;
for(i=0; i<=4; i++)
j=incr(i)
}
is
2 Marks GATE-CSE/IT-2000( )
[Al10 [B14
[C]5 [D]7

51) Giventhe programming constructs (i) assignment (ii) for loops where the loop parameter cannotbe
changed within the loop (iii) if-then-else (iv) forward go to (v) arbitrary go to (vi) non-recursive
procedure call (vii) recursive procedure/function call (viii) repeat loop, which constructs will you not
includeinaprogramming language such thatit should be possible to programthe terminates (i.e., halting)
function in the same programming language.

2 Marks GATE-CSE/IT-1999( )

[A] (ii), iii), (iv) [BI(v), (vii), (viii)
[CI(vi), (vii), (viii) [DI(iii), (vii), (viii)
52) Considerthe following programin alanguage that has dynamic scooping:

var x: real;

procedure show:
begin print(x);end;
procedure small;

var x: real;
beginx:=0.125;show; end;
begin x:=0.25;

show; small end.

Then the output of the program is:
2 Marks GATE-CSE/IT-1999( )

[A]0.1250.125 [B]0.25 0.25
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[C]0.250.125 [D]0.125 0.25

53) Consider the following C function definition
int Trial (inta, int b, int c)
{
if (@ >= b) &&(c <b) return b;
else if (a >=b) return Trial (a,c,b);
else return Trial(b,a,c);
The function Trial:

2 Marks GATE-CSE/IT-1999( )
[A]Findsthe maximumofa, b,andc [B]Finds the minimum of a, b and ¢
[CIFinds the middle numberofa, b, c [DINone of the above

54) Heap allocation is required for languages.
1 Marks GATE-CSE/IT-1997()

[A]lthat supportrecursion [Blthat support dynamic data structures
[Clthatuse dynamicscoperules [DINone of the above

55) Assume that X and Y are non-zero positiveintegers. What does the following Pascal program

segment do?
while X <>Y do
if X>Y then
X:=X-Y

else

Y:=Y -X;

write(X);
2 Marks GATE-CSE/IT-1995( )

[A] Computes the LCM of two numbers [B]Divides larger number by the smaller number
[ClComputes the GCD of two numbers [DINone of the above
56) Which of the following statements is true?
I. Asthe number of entries in a hash table increases, the number of collisions increases.
Il. Recursive programs are efficient
lll. The worst case complexity for Quicksortis O _(n_2 _)

IV. Binary search using a linear linked list is efficient.
2 Marks GATE-CSE/IT-1995( )

[A]ll and I [B]llandlll
[CllandIV [Dllandlll

57) FORTRANimplementationdonotpermitrecursionbecause
1 Marks GATE-CSE/IT-1994( )

[A] theyusestaticallocationforvariables [B]theyusedynamicallocationforvariables
[Clstacksarenotavailableonallmachines [D]|S:c|snotp055|blet0|mplementrecurs|ononaIImach|ne
58) Anunrestricteduseofthe“goto” statementisharmfulbecause
1 Marks GATE-CSE/IT-1994( )
[A]itmakesitmoredifficulttoverifyprograms [Blitincreasestherunningtimeoftheprograms

[Clitincreasesthememory required fortheprograms [D]gresuItsinthecompilergeneratingIongermachineco
e
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59) For the program segment given below, which of the following are true?
program main (output);
type link = Adata;
data = record
d: real;

n: link
end;

var ptr: link;
begin

new (ptr);
ptr:=nil;
ptrA.d:=5.2;
write In(ptr)

end.
2 Marks GATE-CSE/IT-1993( )

[A] The program leads to compile time error [B] The program leads to run time error

[D]The programproduceserrorrelatingtonil pointer

[C]The programoutputs 5.2 dereferencing

[E] None of the above
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