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Programming and
Data Structures

Goal of the Subject

Computer Science is not the study of programming. Programming, however, is an important part of what
a computer scientist does. Programming is often the way that we create a representation for our solutions.
Therefore, this language representation and the process of creating it becomes a fundamental part of the
discipline.

A data structure is a specialized format for organizing and storing data. To manage the complexity of
problems and the problem-solving process, computer scientists use abstractions to allow them to focus
on the "big picture" without getting lost in the details. By creating models of the problem domain, we are
able to utilize a better and more efficient problem-solving process. The implementation of an abstract
data type, often referred to as a data structure, will require that we provide a physical view of the data
using some collection of programming constructs and primitive data types.

General data structure types include the array, the file, the record, the table, the tree, and so on. Any data
structure is designed to organize data to suit a specific purpose so that it can be accessed and worked
with in appropriate ways. In computer programming, a data structure may be selected or designed to
store data for the purpose of working on it with various algorithms.

Introduction

In this book we tried to keep the syllabus of Software Programming and Data structures around
the GATE syllabus. Each topic required for GATE is crisply covered with illustrative examples and each
chapter is provided with Student Assignment at the end of each chapter so that the students get the
thorough revision of the topics that he/she had studied. This subject is carefully divided into seven
chapters as described below.

1. Programming Methodology: In this chapter we will study about the different segments and their
organization, variables and their scope, flow of control in a program, function evaluation types,
storage classes, and pointers and finally we discuss the application of pointers.

2. Arrays: In this chapter we will study properties and application of arrays, accessing methods for
two and three dimensional arrays and finally we discuss the arrays in the form of special matrices.

3. Stack: In this chapter we will study the ADT of stack, operations on stack, applications and different
types of notations evaluated by stack and finally we discuss the tower of Hanoi (application).

4. Queue: In this chapter we will study about the Queue, operations on queue, applications and finally
we discuss different types of queues.

5. Linked List: In this chapter we will study types and applications of linked list, operations on linked
list, priority queue and finally we discuss implementation of stack, queue and priority queue using
lists.

6. Trees: In this chapter we introduce trees, their applications, types of trees (BST, B-tree, and AVL),
different types tree traversals and finally we discuss operations on trees.

7. Hashing Techniques: In this chapter we introduce the Hash function, collision resolution techniques
and comparisons of different collision techniques.




CHAPTER

Programming Methodology

1.1 DATA SEGMENTS IN MEMORY

The running program stored the machine instructions (program code) and data in the same memory
space. The memory is logically divided into text and data segments. A single text segment is used by modern
systems to store program instructions, but to store data need more than one segment, depending upon the
storage class of the data being stored there. The below figure shown the different segments in memory:
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1. Text (Code) Segment: Text segment contains machine code of the compiled program. Usually, the
text segment is sharable so that only a single copy needs to be in memory for frequently executed
programs, such as text editors. The text segment of an executable object file is often read-only
segment that prevents a program from being accidentally modified.

2. Initialized Data Segment: Initialized data segment is a portion of virtual address space of a program,
which contains the global variables and static variables that are initialized by the programmer.
Data segment is not read only, since the values of the variables can be altered at run time.

This segment can be further classified into initialized read-only area and initialized read-write area.

Example 1.1 Consider the following C code:
Code
#include<stdio.h>
char c[] = "Madeeasy"; /* global wvariable stored in initialized data
segment in read-write area */
const char p[]="Madeeasy"; /* global wvariable stored in initialized data
segment in read-only area */
int main() {
static int a=11; /* static variable stored in initialized data
segment */
return 0;

}

3. Uninitialized Data Segment: Uninitialized data segment, also called bss segment. Data in this
segment is initialized by the Kernel to O before the program starts executing.

MBDE EASYH www.madeeasypublications.org smw}“ﬁiﬁﬂfi cs
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Uninitialized data segment starts at the end of initialized data segment and contains all global and
static variables that do not have explicit initialization in source code.

Example 1.2 What will be output of following C code?

Code

#include<stdio.h>
char c; /* Uninitialized variable stored in basic bss */
int main()

{

static int 1i; /* Uninitialized static variable stored in bss */
return 0;

}

4. Heap: Heap is the segment where dynamic memory allocation takes place. The heap area begins at
the end of uninitialized data segment and grows upwards. It is managed by malloc, calloc, ralloc and
free. The heap area is shared by all shared libraries and dynamically loaded modules in a process.

Example 1.3 What will be output of following C code?

Code

#include<stdio.h>
int main()
{
char *p = (char*)malloc (sizeof (char)); /* Memory allocating in heap

segment */
return 0;

}

5. Stack: Itis adjoined with heap area and grows is opposite direction. When the stack pointer meets
the heap pointer, it means free memory has exhausted.
Stack segment is used to store local variables and is used for passing arguments to the functions
along with the return address of the instruction which is to be executed after the function is over.
Local variables have a scope within the defined block.
Recursive functions use stack. Each time a recursive function calls itself, a new stack frame is used,
so that one set of variables don't interfere with variables from another instance of the function.

Example 1.4 What will be output of following C code?
Code Solution
#include<stdio.h> Output: 56 7
int main () { Static variable scope is limited to the block but its life
int 1i; time is upto program termination.
for (i=0;1i<3;1i++) { In every iteration of the loop, a retains its previous
static int a=5; value

printf (“%d”,a++); First iteration a=5

Second iteration a=6
Third iteration a=7

}

return 0;

MBDE EARSY www.madeeasypublications.org smw}“ﬁ?ﬁnﬁi cs
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1.2 SCOPE OF VARIABLE

In a program, a scope is a region where a defined variable can have its existence and beyond that
variable cannot be accessed.

There are two type of scoping techniques: (1) Static scoping and (2) Dynamic scoping.

Static scoping: Static scoping is defined in terms of the physical structure of the program. The
determination of scope is done at a time of compilation i.e. binding are resolved at the time of execution of
program. Ada and C++, Pascal, C are the example of static scoping.

Syntax of static scoping

for(...){

int 1i;

}

In static scoping, if a variable is not found in the scope, compiler looks for the variable in the global
section and then in successively smaller scopes.

Example 1.5 What will be output of following program?

int count=50;
void funl () {
printf (“In funl=%d”, count) ;
}
void fun2 () {
int count=20;
funl () ;
}

int main(void) {

fun2 () ;
returnO;
}
Solution:
//r Global value
fun1( )( count = 50
fun2() count = 20 count = 50
fun1()
Static and global
main( ) fun2()
Stack
Output — 50
MADE ERSH www.madeeasypublications.org Theory with cS
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Dynamic Scoping: Dynamic scoping does not care how the code is written, but instead how it executes.
In dynamic scoping, binding depends on the flow of control at run time and the order in which functions
are called, refers to the closest active binding. List is the example of dynamic scoping.

Example 1.6 What will be output of following program?

int count=50;
void funl ()

{

Printf (“In funl=%d”, count) ;

}

void fun2 ()

{
funl () ;

}

void fun3 ()

{
int count=30;
fun2 () ;

}

int main(void)

{
fun3 () ;
returnO;

}

Solution :

count = 50
fun1() count = 30 Static and global
Count value fetched
from fun3( )
fun2() fun1() >
< count = 30
fun3() fun2()
main( ) fun3()
Stack
Output — 30
Example 1.7 What will be the output of following program using static and dynamic scoping?
Code
#include <stdio.h>
int a=5;
int main()
{
int a=10;
B();

MRDE ERSY
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B();
{
int a=20;
C();
}
C();
{
int a=30;
D();
}
D();
{
printf (“%d”, a);
}
Solution :

a=5

Static and global
Static is global

Using static scoping: Using dynamic scoping:
D() a=5 ———> From global variable D() a=30
From previous
function C( )
C() a=30 C() a=30
<’ D() ( D()
a=20 a=20
BO) C() BO) c()
a=10 a=10
main( ) B() main( ) B()
Stack Stack

Output — 5 Output — 30

1.3 CVARIABLE

A variable is named location of data. In other word we can say variable is container of data. In real world
you have used various type of containers for specific purpose. For example you have used suitcase to store
clothes, match box to store match sticks etc. In the same way variables of different data type is used to store
different types of data. For example integer variables are used to store integers char variables is used to store
characters etc. On the basis of type of data a variable will store, we can categorize the all C variable in three
groups.
(a) Variables which can store only one data at time.
Example: Integer variables, char variables, pointer variables etc.

(b) Variables which can store more than one data of similar type at a time.
Example: Array variables

(c) Variables, which can store more than one value of dissimilar type at a time.
Example: Structure or union variables.

MBDE EASYH www.madeeasypublications.org smw}“ﬁiﬁﬂfi cs
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1.3.1 Properties of CVariable
Every variable in C have three most fundamental attributes. They are Name, Value and Address.
Name of a Variable: Every variable in C has its own name. A variable without any name is not possible
in C. Most important properties of variables name are its unique names.
e No two variables in C can have same name with same visibility.
e |tis possible that two variable with same name but different visibility. In this case variable name can

access only that variable which is more local. In C there is not any way to access global variable if
any local variable is present of same name.

Example 1.8 What will be output of following program?

Code Solution

#include <stdio.h> Output: compilation error
int main() {

Here variable ‘a’ is declared
twice in main block. So it
generate compile time error.

auto int a=5; //Visibility is within main block
static int a=10; //Visibility is within main block
/* Two variables of same name */

printf (“%d”,a);

return 0;
}
Example 1.9 What will be output of following program?
Code Solution

#include <stdio.h> Output: 10
int a=50; //Visibility is in whole program Here variable ‘a’ has different
1nt.ma1n£) S o _ visibility at two different
{ 1nF a—l?; ) //Visibility within main block Mapes. So pnnﬁ will print

printf(“%d”,a); main block variable value.

return 0;
}

NOTE: In C any name is called identifier. This name can be variable name, function name, enum constant
name, micro constant name, goto label name, any other data type name like structure, union, enum names or
typedef name.

1.3.2 Identifier Naming Rulein C

In C any name is called identifier. This name can be variable name, function name, enum constant name,
micro constant name, goto label name, any other data type name like structure, union, enum names or typedef
name.

Rule 1: Name of identifier includes alphabets, digit and underscore.

Valid name: world, addition23, sum_of_number etc.
Invalid name: factorial#, avg value, display*number etc.

Rule 2: First character of any identifier must be either alphabets or underscore.

Valid name: _calculate, _5,a_, __etc.

Invalid name: 5_, 10_function, 123 etc.

MBDE EARSY www.madeeasypublications.org smw}“ﬁ?ﬁnﬁi cs
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WS Sstudent's
Assignment

int a, b, c¢;
void funcl () {

int a,b;
a=6;
Q.1 Whatis the meaning of the following declaration? k;i;z 0 ;
int* p(char *a[ ]); a:a+b+c:-
(a) P is a pointer to a function that accepts an print (a) ;
argument which is a pointer to a character }
array and returns an integer quantity. void func2 () {
(b) P is a function that accepts an argument int b,c;
which is an array of pointers to characters b=4:;
and returns a pointer to an integer. c=a+b;
(c) P is a function that accepts an argument a+= 11;
which is an array of pointers to characters print(c);
and returns an integer quantity. }
(d) Pis a pointer to a function that accepts an void main() {
argument which is an array of pointers to a=3;
characters and returns a pointer to an integer b=5;
quantity. c=7;
funcl () ;
Q.2 Consider the following program: }
#define funct(x) x*x+x Output of program:
int main/() (@ 7 19 (b) 10 1
{ (c) 10 23 (d)y 10 32
int x; Q.5 Assuming only numbers and letters given in the
x=36+funct (5) *funct (3) ; input, what does the following program do?
printf(“%d”, x); #include<stdio.h>
return 0; int main ()
} {
What will be the output of the above program? int i,3, ascii[128];
(@ 73 (b) 396 char ip[301];
(c) 109 (d) 360 printf (“Enter Input string: “);
. . . . scanf (“%s”,ip) ;
Q.3 (I30n3|derthelfollov§/|ng function given below: for (1=0; i<12§; fes)
int function (int n) { (
if(n-1) ascii[i1]1=0;
return 2*function(n-1)+n; }
else i=0;
return 0; while(ip[i]!="\0")
} {
What is the value returned by function (5)? j=(int)ip[i];
(@ 33 (b) 41 asciil[j]l++;
(c) 57 (d) 65 if(ascii[j1>1)
Q.4 What ig the OL.J'[pU"[ of the following program if { printf (“sc”,ip[il);
dynamic scoping is used? return 0;
MBDE EASYH www.madeeasypublications.org Theory with | &g
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1++;
return 0;

(a) Prints the position of first repeated character
in the string

(b) Prints the first repeated character in the string

(c) Prints the position of last repeated character
in the string

(d) Printsthe last repeated character in the string

Q.6 Consider the following code segment:

void foo(int x, int y){
X+=y;

Y+=x;

main () {
int x=4.5;
foo(x,x);
}
What is the final value of x in both call by value
and call by reference respectively?
(@) 4and 12 (b) 5and 12
(c) 12and 16 (d) 4and 16

Q.7 What will be the output of following C-code?
int main() {
int al[31={67,43,23};
int *p=a;
printf (“%d”, ++*p) ;
printf (“%d”, *++p) ;
printf (“%d”, *p++) ;
return 0O;

}
(a) 684343
(c) 674323

(b) 374343
(d) 684323

Q.8 Consider following C-code:
What is the value returned by fun (10)?
int fun (int n){
Static int 1=10;
if (n>=200)
return (n+i);
else{
n=n+i;

i=n+1i;

soon pacwace P
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return fun(n);

}
(a) 890
(c) 340

(b) 210
(d) None of these

Q.9 What will be the output of following C-code?

void fun(void *p);
static int 1i;
int main()

{

void *ptr;

ptr=&i;

fun (ptr);

return O;
}

void fun( void *p)
{

int **q;

g=(int**)&p;

printf (“%d”, **q
(a) Garbage value (
(€ 1 (

) ;
b) O
d) compile-time error
Q.10 Output of the following program will be
int main()
{
char *pl="Graduate”;
char *p2=pl;
printf (“%c,%d”,*++p2,sizeof (p2));

(@ G,8 (o) r,7
() r 4 (d) r,8

Q.11 What is the output of following program?
int f£(int a)

{ printf(*%d”, a++);
return (++a) ;
}
main ()
{
int b=1;
b=£f(b);
b=£f(b);
b=f (1+f (b)) ;
}
@ 1 3 3 5 (b)) 1 3 5 8
(c) 2 3 3 5 d 2 4 6 8

MRDE ERSY
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Q.12

Q.13

Q.14

Q.15

Computer Science &
Information Technology

Consider the following C code:
int*P,A[3]1={0,1,2};

P=A;

*(P+2)=5;

P=A++;

*P=7;

What are the values stored in the array A from
index O to index 2 after execution of the above
code?

(@ 7,5,2 (b)y 7,1,5
(c) 0,7,5 (d) None of these
Consider the following code:

int f(int a, int b)
{
if (b==0) return 1;
else 1if (b%2==0)
{
return(f(a,b/2)*f(a,b/2));
}

else

{
return(a*f(a,b/2)*f(a,b/2));

}
What is the return value of f(2, 10)?

What is the output of the following C-code?
(Assume that the address of X is 2000 (in
decimal) and on integer requires 4 B of memory).
int main()
{
unsigned int X[4] [3] = {{1, 2, 3},
5, 6},
8, 9},
0,11,12}}
printf(“%u %u %u’, X+3,*(X+3),*(X+2) + 3);
}
(a) 2036, 2036, 2036
(c) 2036, 10, 10

{

{4,
{7,
{1

(b) 2012, 4,2024
(d) 2012, 4,6

Which of the following statements is correct?

(a) Void pointers can be used for dereferencing.

(b) Arithmetic operations can be applied on void
pointers.

(c) The default value of extern storage class is
garbage value.

soon pacwace PAVA
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(d) A particular extern variable can be declared
many times, but canbe initialized at only 1
time.

Q.16 Consider the following function:

Void Test (intarr[ ], int s, inte)
{

int temp;

if(s>e)

return;

temp = arr[s + 1];

arr[s + 1] = arr[e];

arr[e] = temp;

Test(arr, s+ 1,e—-1)
}
Let arr is an array [0 to 4] which initially holds
elements {1, 2, 3, 4, 5}. Test (arr[ ], 0, 3) is called.
The number of elements that will maintain their
initial position after the end of the code are

Q.17 Consider the following C program segment:

# include <stdio.h>
main()

{

static char *s[ ] = {"madeeasy”, “online”,
“test”, “series’};
char ”ptr[ ] ={s+3,s+2,s+ 1, g},
"
p = ptr;
++pP;
printf(“%s”, *——*++p + 3)

}

What will be printed by the program?
(@) line (b) ies
(c) test (d) eeasy

Q.18 What is the output of the following program?

#include <stdio.h>
#define MUL (a, b) a* b
#define pow (a) a* a

int main ()

{
inta=_3;
intb=2;

www.madeeasypublications.org
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printf (“%”, MUL (MUL (a + 1, b),
pow (b + 1)));
return O;

}

Q.19 Consider the following C-program:
#include <stdio.h>
int value (int *x) {
static int count;

while (*x) {
count = count + (*x & 1);
x>>=1;

}

return count;
}
int main () {
}
intal]=1{3, 5,6, 4};
inty=0, z=0;
for (; y < size of (a)/size of (int); y++)
z = aly] + value (&a[y]);
}

The value of zat the end of program is

Q.20 Consider the following recursive program:

#include <stdio.h>
int main () {
code (4);
return O;
}
int code (int m) {
if (m>0) {
inti=1;
for (;i<3;i++){
code (m-1i);
code (m—-i-1);
printf(“MadeEasy”);
}
}

return O;

}

The number of times “MadeEasy” will be printed

Programming and Data

Structures
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Q.21 Consider the following code:

int Do (char * gate)
{
char * gate1 = gate;
char * gate2 = gate + strlen (gate) — 1;
while (gate1 < gate?)
{
if (* gatel ++ | =* gate2 - -)
return O;
}
return 1;

}

What is the functionality of above function Do ()?
(a) Check whether string is odd palindrome

(b) Check whether the string is even palindrome
(c) Check whether the string is palindrome

(d) None of the above

Q.22 Consider the following program segment prints:

# include <stdio.h>
void fun (int *a, int *b)

{ a=nb
*a+ = 2,
a=b;

}
int p =50, g = 20;
int main()
{ fun(&p, &q);
fun(&p, &p);
fun(&q, &q);
printf (“%d %d”, p, q);
return O;

}

Which of the following represents the values
printed by above program segments?

(@) 50,22 (b) 52,24

(c) 54,20 (d) None of these

Q.23 Consider the following C program:

main ()

{
intp=-3,9g=2,r=0, s, t;
S=++p&& ++ qllr++;
t=p+ Qg+ Ss++;
printf(“\n % d% d”, s, t);

MRDE ERSY
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Which of the following represents output of above

program?
@ 22 (b)y 12
(c) 03 d) 23

Q.24 Consider the following code:

#include <stdio.h>

#include <string.h>

int main()

{
char *a= “MADEEASY”;
char*b="GATECSIT2019”;
char *r= a;
char *s = b;
printf(“%d”, (int) strlen(b + 3[r] — 1[s]));
return O;

}

The output of the following program will be

Q.25 Consider the given function magic ( ):

int magic (int n)

{
static int r = 5;
if (n <= 0) return 10;
if (n> 3)

r=>50;

return (r + magic (n—1));
}

return (r—magic (n—1));

}

The output corresponding to the function call
magic (8) is

Q.26 Consider a hypothetical machine which supports

the following data types:
unsigned char: 1 Byte
unsigned short: 2 Bytes
int: 4 Bytes
Consider the following function red()
int red(unsigned char a, unsigned short b)
{

if (a==0) return b;

else {

a=a+ 1;

MRDE ERSYH

b=b*2
returnred(a, b); }
}
int main( ) {
printf(“%d”, red((char) 240, 1));
return O;

}

What will be the output of the following program?
(@) The program terminates abnormally

(b) The program goes into infinite loop

(c) The program outputs 65536 (216)

(d) None of these

Q.27 What will be the output of the following

C program?
# include <stdio.h>
void print 1 (void)
{
static int x = 10;
x+ = 5;
printf (“%d”, x);
}
Void print 2 (void)
{
static int x;
x =10;
x+ =5;
printf(“%d”, x);
}
int main ()
{
print 1(); print 1(); print 2(); print 2 ();
return O;
}
(@) 15,20, 25, 30
(c) 15,15, 15,15

(b) 15,20, 15,20
(d) None of these

Q.28 Consider the following program:

main()

{
int i, J;
int Alm][n] ={{1, 2, 3} {4, 5, 6}}
for(i=0;i<n;i++)
for(j=0;j<m;j++)
printf(*%d”, * (A[j] + i));
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For the output printed by the above program.
(@ 123456 (b) 142536
(c) 456789 (d) 456456

Q.29 Consider the following C program:

intx =10;
Void Part1(int *a) {
a4 =x ++;
printf(“%d” *a);
}
Void Part2(int *b) {
static x = 15;
*b="bxx;
Part1(&x);
printf(*%d” *x);
}
Void main () {
Part2(&x);
Part1(&x);
}
What will be the output using static scoping and
dynamic scoping respectively?
(a) Static: 165, 303, 303
(b) Static: 165, 165, 165
Dynamic: 31, 301, 301
Dynamic: 31, 31, 31
(c) Static: 303, 303, 303
(d) Static: 165, 165, 303
Dynamic: 301, 301, 301
Dynamic: 31, 31, 301

Q.30 Consider the following C program?

# include <stdio.h>
int main()

{
shortint ¢[5];

inti=0;
for(i=0;i<5;i++)
cli] = 400+i ;

char *b = (char*) c;
printf(“%ad”, *(b + 8));
}
The output of above program, when ‘short int
take ‘2B’ and character take 1 B to represent
. (Assume memory storage follows Little
Endian architecture).
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Q.31 Consider the following two functions:

void calll (int n) void call2 (int n)

{ {
if (n==1) return 1; if (n==1) return 1;
printf (“%d”, n); printf (“%d”, n);
call2 (—-n); calll (——n);
printf (“%d”, n); printf (“%d”, n);

} }

The output printed when call2 (6) is called is
(@) 6543212346 (b) 6543215432
(c) 65643212345 (d) 6655443322

Q.32 Consider the following C program segment:

#include <stdio.h>

main()

{
static char *s[ ] = {“galvin”, “rossen”,
“navathe”, “cormen’};
char**ptr[]={s+2,s+ 1,5+ 3, s},
p = ptr;
++0;
printf ("%s”, * == *++p + 3);

*k Kk

p;

}

What will be printed by the program?
(a) sen (b) nen

(c) vin (d) athe

Q.33 Consider the following functions, googly( ),

doosra( ) and teesra( ). Note that, a variable has
a bool type if it holds a value in {true, false}.
Also, log,(n) computes the base 2 logarithm of
the input number n.
FUNCTION 1
bool doosra(int n)
{
return (ceil(log,(n)) == floor(log,(n)));
}
FUNCTION 2
bool googly(int n)
{
if (n == 0) return false;
while (n! = 1)

if (N% 2! = 0) return false;
n=n/2;
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return true;
}
FUNCTION 3
bool teesra(int x)
{
return x && (! (x &(x — 1)));
}

Which of the above functions produce the same
output for a given input?

(a) Googly, Doosra (b) Doosra, Teesra
(c) All3areequivalent (d) None of these

Q.34 Consider the following 3 programs:

Program P, :
int *g(void) {
intx =10;
return (&x);
}
Program P,
int *g(void) {
int *px;
*px = 10;
return px;
}
Program P;:
int *g(void) {
int *px;
px = (int*) malloc (sizeof (int));
*px = 10; free(px);
return px;

}

Which of the above three functions are likely to
cause problems with pointers?

(@) Only P, (b) Only P, and P,
(c) Only P;and P, (d) P, P,and P,

Q.35 Consider the following program:

void MadeEasy (int n)
{
printf(“*”);
if (n>1)
{
MadeEasy (n/4);
MadeEasy (n/4);

MRDE ERSYH

MadeEasy (n/4);
MadeEasy (n/4);

J

Let X be the number of asterisks printed by the
above function when n = 1024. Then the value
of X will be . (Hint: Take n as a power
of 4)

Q.36 Consider the following C-code:

main ()
{
char p[ ] = “MADEEASYTEST”;
char *y = p;
printf(“%s”, p + y [7] - y [10]);
}
What will be the output of above C program?
() MADEEASYTEST
(b) SYTEST
(c) TEST
(d) EASYTEST

Q.37 Which of the following is correct output for the

program code given below?
main ()
{
void fun ();
fun();
fun ();
}
void fun ();
{
static inti = 1;
auto intj = 5;
printf(“%d”, (i++));
printf(*%d”, (j++));

}

(@ 152637
(b) 263748
c) 156171
(d) 152535

Q.38 Ad-aryi.e., either has 0 children or has 4 children

tree has 20 leaf nodes. Then the total number of
nodes in the tree are
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Q.39 The output of following program is
# include <stdio.h>
int main()

{
static int a[ | = {90, 98, 99, 96, 84, 70};

staticint*p[ ] = {a+2, a+1, a, a+3, a+4, a+5};
staticint**S={p+4, p+5, p+1, p, p+2, p+3};

int *** ptr; ptr = S+ 2;
printf(“%d”, ***(ptr + 3) = **(p + 1));
}

Answer Key:

1. (b) . (c) 3. (b) 4, (d) 5. (b)

6. (d) 7. (a) 8. (a) 9. (b) 10. (d)
11. (b) 12. (b) 13. (1024)14. (a) 15. (d)
16. (3) 17. (d) 18. (10) 19. (11)  20. (22)
21. (¢) 22. (b) 23, (a) 24, (8) 25. (290)
26. (d) 27. (d) 28. (b) 29. (d) 30. (148)
31. (¢) 32. (d) 33. (¢) 34. (d) 35. (1365)
36. (b) 37.(d) 38. (27) 39. (-2)

Student's
Assignments | Explanations
func(x) = x * x + X
X =36+5x5+5x3x3+3
= 36+25+45+3=109
El o
41

function (5)

.

2 *function (4) + 5

T

2 * function (3) + 4

Lo

2 * function (2) + 3

L

2 * function (1) + 2

I/

0
Output: 41
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(4. )

Global
a=0
b=0
c=0
This value gets updated
a=6+11=17" forainfunci()
c=m\a=6fromfunc1()
func2() |b=4
func1()|b=8
<a=5 17
c=7
main() [b=5
a=3
Qutput c =10

When func2() completes, it returns back to func1()
Infuncl() - a= a+b+c=17+8+7=32
Hence output — 10 32

(5. Q)

It prints the first repeated character in the string.

(6. JC)

main( )

{
int X=4.5;
foo(4.5, 4.5);

void foo (4, 4)

X =8

Y 16

}
Using call by value — 4 is returned.

Using call by reference — 16 is returned as both
X and Y points to same value.

(a)

a
\ 1000 1002 1004
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[ 10. JC)

* Ip_l =43 1000 1001 1002 1003 1004 1005 1006 1007
1000 (o rlafoafulalefe]
L
1002

B .

43 2000

fpH+ =43
> 2

1& Increment is pending 3000
1002 * 44 p2

| -
— 1000 =T
43
1001
| I
r
m (a) sizeof(p2) — 8
1. JO
fun(10) main( )
i=4 30 80 246" 550 b= 1
b =1f(1) b=4x 3
print 1

n=50 returns 3

i=80 b =1f(3)

fun(50) print 3
n =130 returns 5
i=210
fun(130) b = (1 + f(b))

}
n = 340
f(5
i =550 ©
fun(340) Feturns 7

n+i= 340 + 550 = 890

Bl o

b=1f(1+7)=1(8)
print (8)
returns 10

b=10
Output: 1 3 5 8

void fun(*p) m (b)
l A
void fun(*&) "\ 1000 1002 1004
0 e CoT T:]
void fun(i) 0 1 2
1000
p| 1000 q| 2000 p
"P+2) = P2]=5
1000 2000 3000 A
g "\, 1000 1002 1004
[—
2000 Lo +] s ]
[ I—
1000 0 1 2
o P =A-++=1000
- A P=Tie.PO]=7
T
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