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Introduction

There is no dearth of good C programming books in the market.
However, I found that there is not much material which could help a
C programmer to test his programming strengths, help improve his
confidence and in the process hone his C skills. Hence this book.

This is not a text book on C. In fact it is far from it.

It contains a lot of questions segregated topic-wise according to my
perception of the language. Almost all the questions are real one’s
asked by real people attempting to learn or program in C.

There is no reason why you should read the questions in the same
order as they appear in this book. You can pick up any topic that you
think you are good at (or poor at) and try to test your skills on that
topic.

There is a good chance that if you are learning or using C and you
have questions about C that aren’t answered in any of the other books
you’ve checked, you would find them answered here. It would be too
much to expect that you would find in this book answer to every
question you would have when you’re programming in C. This is

_ because many of the questions that may come up in your program-

ming would have to do with your problem domain, whereas this book
concentrates only on the C language. Also it doesn’t cover every
aspect of every operating system under which Cis running. Problems
specific to an operating systems, and general-purpose algorithms are

~ properly discussed in books devoted to those topics.

At the end of each chapter you would find correct answers to the
questions in that chapter. You would find some answers more
elaborate than others. At first sight this may seem unnecessary.
However, I have done this to give you the complete picture rather
than oversimplifying or leaving out important details.
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I have tried to avoid the questions whose answers are most-obvious
because the idea was not to increase the number of questions, but to
present questions which would force the readers to think twice before
answering. That’s in tune with the spirit of C - be precise, brevity has
its own importance.

So roll your sleeves and get on with the real questions. Good luck!!

Yashavant P. Kanetkar
Nov., 1996
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Chapter 1

Declarations and Initializations

Q 11

What would be the output of the following program?

main( )

{

char far *s1, *s2;
printf ( “%d %d", sizeof ( s1 ), sizeof (s2));

}

Q i

What would be the output of the following program?

intx=40:
main( )
{
intx=20;
printf ( "\n%d", x ) ;

Q i:

What would be the output of the following program?
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main( )
{
intx=40;
{
intx =20;

printf ("\n%d ", x ) ;
}
printf ( "%d", x) ;

}

Q 14

Is the following statement a declaration or a definition?

externinti;

Q 15

What would be the output of the following program?

main( )
{ - .
externinti;
=203
printf ( "%d", sizeof (i) ) ;
}
A 2
B,
C. Would vary from compiler to compiler
D. Error, { undefined

Chapter 1: Declarations and Initialisations 3

Q 16

Is it true that a global variable may have several declarations, but only
one definition? <Yes/No>

Q 17

Is it true that a function may have several declarations, but only one
definition? <Yes/No>

Q 13

In the following program where is the variable a getting defined and
where is it getting declared?

main( )

{
exteminta;
printf ( "%d", a) ;

inta=20;

Q@ 19

What would be the output of the following program?
main( o
{

exteminta;
printf ( "\n%d", a ) ;

inta=20:
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A 20

B u0

C.  Garbage value

D Error

QR 110

What’s the difference between a defintion and declaration of a
variable?

Q 111

If the definition of an external variable occurs in the source file before
its use in a particular function, then there is no need for an extern
declaration in the function. <True/False>

Q 112

Suppose a program is divided into three files f/, f2 and f3, and a
variable is defined in the file f7 but used in the files f2 and f3. In such
a case would we need the external declaration for the variables in the
files f2 and f3? <Yes/No>

Q 113

When we mention the prototype of a function are we defining the
function or declaring it?

QR 114

‘What’s the difference between the following declarations?

—r_

Chapter 1: Declarations and Initialisations 5
extern int fun( ) ;
int fun( ) ;
Q 115
error of

Why does’ the following program report a redeclaration
function display()? D

main( )
{
display( ) ;
}
void display( )

{
printf ( "\nCliffhanger" ) ;

}

QR 116

What would be the output of the following program?

main( )

{
extern int fun ( float ) ;
inta;
a=fun(3.14);
printf ( "%d", a ) ;

}

int fun (aa)

float aa ;

{

retumn ( (int)aa);

}
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o )
B 3ild
e 0
D. Error

Q 117

Point out the error, if any, in the following program.

struct emp
char name[20] ;
int age ;

}

* some more code may go here */

fun(intaa)

{
intbb ;
bb=aa*aa;
retum (bb ) ;

}

main( )

{
inta;
a=fun(20),

printf ("\n%d",a) ;
} 5

Chapter 1: Declarations and Initialisations 7

Q 118

If you are to share the variables or functions across several source
files how would you ensure that all definitions and declarations are
consistent?

Q 119

How would you rectify the error in the following program?

f(structemp ) ;
/* any other prototypes may go here */
struct emp

char name(20] ;
int age ;
k&
?aih()
struct emp e = { "Soicher”, 34 } ;
f(e);

53

f(structempee)
{

printf ( "\n%s %d", ee.name, ee.age ) ;
}

Q 12

Global variables are available to all functions. Does there exist a
mechanism by way of which I can make it available to some and not
to others.
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Q 131
A. 0 0.000000
; : e B. Garbage values
What do you mean by Ia t_ra_ns_]atlon unit? c Error
1 D. None of the above

Q 12

What would be the output of the following program?

Q 124

Some books suggest that the following definitions should be

:Ena[n( ) preceded by the word static. Is it correct?
mapk=ta intal]={2,3,4,12,32);
printf ( "\n%d %d %d", a[2], a[3], a[4] ); struct emp e = { "sandy’, 23} ;
) :
A.  Garbage values I Q 1.25
Bl 2 3.3 :
C. 322 Point out the error, if any, in the following program.
D 000
L / main( )
Q 133 e Fo. {
int(*p)()=fun;
L (*p)();
What would be the output of the following program? }
. ' " fun()
main( ) {
{ - printf ( “\nLoud and clear" ) ;
struct emp }
( :
char name[20] ; i %
int age ; Q 1.26
float sal ; :
¥ ; Point out the error, if any, in the followi
g iy int ou , 1T any, in the following program.
printf ( "\n%d %f", e.age, e.sal ) ; main( )

} (
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union a
{
inti;
charch[2] ;
)i
unionaz=512;

printf ( "%d %d", z.ch[0], z.ch(1]) ;
}

Q 127

What do you mean by scope of a variable? What are the 4 different
types of scopes that a variable can have?

Q 128

What are the different types of linkages?

Answers

A 11
42

A 12

20. Whenever there is a conflict between a local variable and a global
variable it is the local variable which gets a priority.

Chapter 1: Declarations and Initialisations 11

A 13

20 40. In case of a conflict between local variables, the one which is
more local that gets the priority.

A 14

Declaration

A 15

D. extern int i is a declaration and not a definition, hence the error.
A 16

Yes

A 17

Yes

A 13

extern int a is the declaration whereas int a = 20 is the definition.

A 19

A
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A 1w

In the defintion of a variable space is reserved for the variable and
some initial value is given to it, whereas a declaration only identifies
the type of the variable for a function. Thus definition is the place
where the variable is created or assigned storage whereas declaration
refers to places where the nature of the variable is stated butno storage

is allocated.

A 1711
True

A 112

Yes
A 113

We are declaring it. When the function alongwith the statements
belonging to it are mentioned we are defining the function.

A 114

There is no difference except for the fact that the first one gives a hint
that the function fun() is probably in another source file.

A 115

Here display()is called before itis defined. In such cases the compiler
assumes that the function display() is declared as

Chapter 1: Declarations and Initialisations 13

int display( ) ;

That is, an undeclared function is assumed to return an inf and accept
an unspecified number of arguments. Then when we define the
function the compiler finds thatitis returning void hence the compiler
reports the discrepancy.

A 116

D. The error occurs because we have mixed the ANSI prototype with
K & R style of function definition.

When we use ANSI protptype for a function and pass a float to the
function it is promoted to a double. When the function accepts-this
double into a float a type mismatch occurs hence the error.

The remedy for this error could be to define the function as:

int fun ( float aa )

{
}

A 117

Because of the missing semicolon at the end of the structure decla-
ration (the intervening comment further obscures it) the compiler
believes that fun() would return something of the the type struct emp,
Wl:lereas in actuality it is attempting to return an int. This causes a
mismatch, hence an error results.




14 Test Your C Skills

A vz

The best arrangement is to place each definition in a relevant .c file.
Then, put an external declaration in a header file (.h file) and use
#include to bring in the declaration wherever needed.

The .c file which contains the definition should also include the
header file, so that the compiler can check that the definition matches
the declaration.

A 119
Declare the structure before the prototype of f{).

A 12

No. The only way this can be achieved is to define the variable locally
in main() instead of defining it globally and then passing it to the
functions which need it.

A 121

A translation unit is a set of source files seen by the compiler and
translated as a unit: generally one .¢ file, plus all header files men-
tioned in #include directives.

A 12

D. When an automatic array is partially initialised, the remaining
array elements are initialised to 0.

Chapter 1: Declarations and Initialisations k5

M. 123

A. When an automatic structure is partially initialised, the remaining
elements of the structure are initialised to 0.

A 124

Pre-ANSI C compilers had such a requirement. Compilers which
conform to ANSI C standard do not have such a requirement.

4 105

Here we are initialising the function pointer p to the address of the
function fun{). But during this initialisation the function has not been
defined. Hence an error.

To eliminate this error add the prototype of the fun() before declara-
tion of p, as shown below:

extermn int fun( ) ;
or simply

int fun( ) ;

A 19

In a pre- ANSI compiler a union variable cannot be initialised. How-
ever, ANSI C permits initialisation of first memeber of the union.
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A 127

Chapter 2
~ Scope indicates the region over which the variable’s declaration has .
an effect. The four kinds of scopes are: file, function, block and ContrOI Instructlons

prototype.

A 128

There are three different types of linkages: external, internal and Q 91
none. External linkage means global, non-static variables and func- o
tions, internal linkage means static variables and functions with file

scope, and no linkage means local variables. What would be the output of the following program?

main( )
{
inti=4;
switch (i)
{
default :
printf ( "\nA mouse is an elephant built by the Japanese” ) ;
case 1:
printf ( “\nBreeding rabbits is a hare raising experience" ) ;
break ;
case2:
printf ( "\nFriction is a drag" ) ;
break ;
case 3:
printf ( "\nlf practice makes perfect, then nobody’s perfect" ) ;

}

Q 22

Point out the error, if any, in the for loop.
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main( )
{
inti=1;
for (;;)
{
printf ( "%od", i++ ) ;
if (i>10)
break ;

——

The condition in the for loop is a must.

The two semicolons should be dropped.

The for loop should be replaced by a while loop.
No error.

Q 23

Point out the error, if any, in the while loop.

UOow>

main( )
{
inti=1;
while ( )
{
printf ( "%d", i++ ) ;
if(i>10)
break ;
}
}
A.  The condition in the while loop is a must.
B. There should be at least a semicolon in the while( ).
C.  The while loop should be replaced by a for loop.
D. Noerror.

19

Chapter 2: Control Instructions

Q 24

Point out the error, if any, in the while loop.

main( )

ikii=1"
while (i<=5)

printf (“%d", i) ;
if(i>2) i
goto here ; ;

fun( ) |
{ 1
here: !
printf ( "\nif it works, Don't fix it." ) ;

}

Q 25

Point out the error, if any, in the following program.
main( )

inti=4,j=2;
switch (i)
{
case 1:
printf ( "\nTo err is human, to forgive is against company policy." ) ;
break ;
casej:
printf ( "\nlf you have nothing to do, don’t do it here." ) ;
break ;
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}

Q 25

Point out the error, if any, in the following program.

main( )
{ i A
inti=1;
switch (i)
{
case 1:
printf ( "\nRadioactive cats have 18 half-lives." ) ;
break ;
case1*2+4:
printf ( "\nBottle for rent - inquire within." ) ;
break ;

}

Q 27

Point out the error, if any, in the following program.

main( )

{
inta=10;
switch (a)
{

}

printf ( "Programmers never die. They just get lost in the processing" ) ;

}

Chapter 2: Control Instructions 21

Q 23

Point out the error, if any, in the following program.

main( )
{
inti=1;
switch (i)
{
printf ( "Hello" ) ; /* common for both cases */
case 1:
printf ( "\nindividualists unite!" ) ;
break ;
case2:
printf ( "\nMoney is the root of all wealth." ) ;
break ;

}

Q 29

Rewrite the following set of statements using conditional operators.

inta=1,b:
if(a>10)
b=20;

Q 210

Point out the error, if any, in the following program.

main( )

{
inta=10,b;
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a>=52b=100:b=200: Q 215
printf ( "\n%d", b ) ;
}

Q 211

What would be the output of the following program?

The way break is used to take the control out of switch can continue
be used to take the control to the beginning of the switch? <Yes/No>

Answers

A 2.1

main( )

{
f:har str[ ] = "Part-time musicians are semiconductors" A mouse is an elephant built by the Japanese
inta=5; - Breeding rabbits is a hare raising experience

printf (a > 10 ? "%50s" : "%s", str) ;

} ‘ A 22

A Part-time musicians are semiconductors
B. Part-time musicians are semiconductors D
. Error
D None of the above
A 23
QR 212
A
What is more efficient a switch statement or an if-else chain?
A 24
Q 213

goto cannot take control to a different function.

Can we use a switch statement to switch on strings? A 515

Q 214

We want to test whether a value lies in the range 2 to 4 or 5 to 7. Can
we do this using a switch?

Constant expression required in the second case, we cannot use j.
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A 26

No error. Constant expressions like 1 * 2 + 4 are acceptable in cases
of a switch.

A 27

Though never required, there can exist a switch which has no cases.

A 258

_ Though there is no error, irrespective of the value of i the first printf()
can never getexecuted. In other words, all statements ina switch have

to belong to some case or the other.

A 29

inta=1,b, dummy;
a>10?b=20:dummy=1;

Note that the following would not have worked:

a>107b=20:;;
A 210

Ivalue required in function main(). The second assignment should be
written in parentheses as follows:

a>=57b=100:(b=200);

Chapter 2: Control Instructions 25

B 211
A

A 212

_As far as efficiency is concerned there would hardly be any difference
if at all. If the cases in a swirch are sparsely distributed the compiler

_ may internally use the equivalent of an if-else chain instead of a

compact jump table. However, one should use switch where one can.

I; is (liefinitely a cleaner way to program and certainly is not any less
efficient than the if-else chain.

A 213

No. The cases in 2 switch must either have integer constants or
constant expressions.

A 214

Yes, though in a way which would no ical i
)| t be very practical if the ran
are bigger. The way is shown below: e

Switch (a )
{
case?2:
case 3:
case4:
/* some statements */
break ;
case 5 ;
case 6 :
case7:
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/* some other statements */
break ;

}
A 215

No. continue can work only with loops and not with switch.

Chapter 3

Expressions

Q 31

What would be the output of the following program?

main( )

{
static int a[20] ;
inti=0;
afl] = i++;

printf ( "\n%d %d %d", a[0], a[1], i) ;
}

Q s:

What would be the output of the following program?

main( )
{

inti=3;

i =i++;

printf ( "%d", i) ;
}
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Q 33

The expression on the right hand side of && and |l operators does not
get evaluated if the left hand side determines the outcome.

<True/False>

Q 34

What would be the output of the following program?

main( )
{
inti=2;
printf ( "\n%d %d", ++, ++1) ;

—

oW
[@IE
= ow

utput may vary from compiler to compiler.

Q 35

What would be the output of the following program?

main( )

{
inix=10,y=20,2=5,1;

i=Xx<y<z;
printf ( "\n%d", i) ;

@ >

Chapter 3: Expressions 29

ek Error
D. None of the above.

Q 36

Are the following two statements same? <Yes/No>

3<=207b=30:c=30;
(8<=20)7b:c=30;

Q 37

Can you suggest any other way of writing the following expression
such that 30 is used only once?

a<=207b=30:c=30;

Q s

How come that the C standard says that the expression
=i+ " it H

is undefined, whereas, the expression

j=it+ &&i++;

is perfectly legal.

QR 39

If afi] = i++ is undefined, then by the same reason i = i + / should
also be undefined. But it is not so. Why?
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Q 310

Would the expression *p++ = ¢ be disallowed by the compiler.

Q 311

In the following code in which order the functions would be called?
a=f1(23,14)*f2(12/4) +13();

f1,£2,13

f3, £2, f1

The order may vary from compiler to compiler
None of the above

Q 312

In the following code in which order the functions would be called?

oWy

a=(f1(23,14)*f2(12/4))+13();

Ad  Hl 4213

B .42 f]

C The order may vary from compiler to compiler
D None of the above

Q 313

What would be the output of the following program?

main( )

{
inti=-3j=2k=0,m:

31

M‘? . Expressions

m = ++ && +4j Il ++K ;
printf ( "\n%d %d %d %d", i, j, k, m ) ;

}

Q 314

What would be the output of the following program?

main( )

{
inti=-3,j=2,k=0,m;
m = ++ && ++i Il ++k ;
printf ( "\n%d %d %d %d", i, j, k, m) ;

}

Q 315

What would be the output of the following program?

main( )
{
inti=-3,j=2,k=0,m;
M =++i | ++] && ++k ;
printf ( “\n%d %d %d %d", i, j, k, m) :

Q 316

What would be the output of the following program?

main( )

{
inti=-3,j=2k=0,m:
M= +4i && ++] && ++k ;
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printf ( "\n%d %d %d %d", i, j, k, m ) ;

Answers

A 31

001
That’s what some of the compilers would give. But some gther
compiler may give a different answer. The reason is, when a single

expression causes the same object to be modified or to be modified
and then inspected the behaviour is undefined.

A 32

4, But basically the behaviour is undefined for the same reason as in
3.1 above. ]

A 33

True. For example if a is non-zero then b will not be evaluated in the
expression a |l b.

A 34

D. The order of evaluation of the arguments to a function call is
unspecified.

A 35

Chapter 3: Expressions 33

A
A 36

No

A 37

“((a<=20)?8b: &¢)=30:
A 3s

According to the C standard an object’s stored value can be modified
only once (by evaluation of expression) between two sequence
points. A sequence point occurs:

- at the end of full expression (expression which is not a
sub-expression in a larger expression)

- atthe &&, Il and ?: operators

- atafunction call (after the evaluation of all arguments, just
before the actual call)

Since in the first expression i is getting modified twice between two
sequence points the expression is undefined. Also, the second expres-
sion is legal because a sequence point is occurring at && and i is
getting modified once before and once after this sequence point.

A 39

The standard says that if an object is to get modified within an
expression then all accesses to it within the same expression must be
for computing the value to be stored in the object. The expression
ali] = i++ is disallowed because one of the accesses of 7 (the one in
a[i]) has nothing to do with the value that ends up being stored in .
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In this case the compiler may not know whether the access should M 55

take place before or after the incremented value is stored. Since
there’s no good way to define it, the standard declares it as undefined.
As against this the expressioni =i + [ is allowed because i is accessed 220 1
to determine i’s final value.
A 316

A 310
231 1

No. Because here even though the value of p is accessed twice it is
used to modify two different objects p and *p.

Azt

C. Here the multiplication will happen before the addition, but in
which order the functions would be called is undefined.

A 312

C. Here the multiplication will happen before the addition, but in
which order the functions would be called is undefined. In an arith-
metic expression the parentheses tell the compiler which operands
go with which operators but do not force the compiler to evaluate
everything within the parentheses first.

A 93
2301

A 314

2301




Chapter 4

Floating Point
Issues

Q 41

What would be the output of the following program?
main( )

floata=10.7,;
if(a<0.7)

printf ("C" ) ;
else

printf ( "C++") ;

Al

&

C++

Error

None of the above

Q 12

What would be the output of the following program?

S E e

main( )

{
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floata=0.7;
if (a<0.7f)

printf ("C") ;
else

printf ( "C++" ) ;

——

C

C++

Error

None of the above

Q 43

What would be the output of the following program?

o Nwp

main( )

{
}

printf ( "%f", sqrt (36.0) ) ;

A, 6.0

B. 6

C.  6.000000

D.  Some absurd result

(4] £44

Would this program give proper results? <Yes/No>

main( )
{

printf ( "%f", log (36.0) ) :
}

o

Chapter 4: F loating Point Issues

Q 45

Would the following printf()s print the same values for any value of
a? <Yes/No>

main( )

{

floata;

scanf ( "%f*, &a ) ;
printf ("%f",a+a+a);
printf ( "%f',3*a);

}

Q 46

We want to round off x, a float, to an int value. The correct way to
do so would be

y=(int)(x+0.5);
y=int(x+05);
y=(int)x+0.5;
y=(int) ((int) x+0.5)

QO TnEr

4.7

Which error are you likely to get when you run the following
program?

main( )
{

struct emp

{

char name[20] ;
float sal ;
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it
struct emp e[10] ;
inti;
for(i=0;i<=9;i++)
scanf ( “%s %f", e[i].name, &e[i].sal ) ;

——

Suspicious pointer conversion

Floating point formats not linked

Cannot use scanf{) for structures

Strings cannot be nested inside structures

Q s

What causes the error in problem 4.7 above to occur and how would
you rectify the error in the above program?

QR 19

Which are the three different types of real data types available in C
and what are the format specifiers used for for them?

QR 210

By default any real number is treated as

oWy

a float

a double

a long double

Depends upon the memory model that you are using

QR 111

o0w

Chapter 4: Floating Point Issues 4]

What should you do to treat the constant 3.14 as a float?

Q 412

What should you do to treat the constant 3.14 as a long double?

Q 413

What would be the output of the following program?

main( )

{
}

printf ( "%d %d %d", sizeof ( 3.14f ), sizeof ( 3.14 ), sizeof ( 3.141 ) )i

A. 444

B. 4 Garbage value Garbage value
C. 4810

D. Error

Q 114

The binary equivalent of 5.375 is

A. 101.101110111
B. 101.011
C. 101011
D.  None of the above

Q .15

How floats are stored in binary form?
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Q 416 Answers

A float occupies 4 bytes. If the hexadecimal equivalent of each of A 4.1

these bytes is A, B, C and D, then when this float is stored in memory

these bytes get stored in the order A

A. ABCD

B. DCBA A 42

C. O0xABCD

D. 0xDCBA B

Q w17 A 13

If the binary equivalent of 5.375 in normalised form is 0100 0000 D

1010 1100 0000 0000 0000 0000, what would be the ouput of the

following program?

i A 14

main( )

{ No, since we have not included ] "
floata = 5.375 ; otincluded the header file "math.h".
char*p;
inti: A 4.5
p=(char*)é&a;
for(i=0;i<=3;i++) No. For example, for 1.7 th ' T

printf ( *%02x ", ( unsigned char) pfi ) e pie, -/ the two printf()s would print different

}

A. 40 AC 0000 A 46

B. 04CA0000

C. 0000AC40 A

D. 0000CA04

A 4
B
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A 43

What causes the ‘floating point formats not linked’ error to occur?
When the compiler encounters a reference to the address of a float,
it sets a flag to have the linker link in the floating point emulator. A
floating point emulator is used to manipulate floating point numbers
in runtime library functions like scanf{) and atof{). There are some
cases in which the reference to the float is a bit obscure and the
compiler does not detect the need for the emulator.

These situations usually occur during the initial stages of program
development. Normally, once the program is fully developed, the
emulator will be used in such a fashion that the compiler can accurate-
ly determine when to link in the emulator.

To force linking of the floating point emulator into an application,
just include the following function in your program:

void LinkFloat ( void )
{

floata =0, *b = &a ; /* cause emulator to be linked */
a="b; /* suppress warning - var not used */

I
There is no need to call this function from your program.

A 49

float 4 bytes ™ %f
double 8 bytes Tolf
long double  10bytes  %Lf

A 210

Chapter 4: Floating Point Issues 45

B
A 211
Use 3.14f
A 212
Use 3.141
A 413

¢

A 114
B

A i

Floating-point numbers are represented in IEEE format. The IEEE
format for floating point storage uses a sign bit, a mantissa and an
exponent for representing the power of 2. The sign bit denotes the
sign of the number: a 0 represents a positive value and a 1 denotes a
negative value. The mantissa is represented in binary after converting
It to its normalised form. The normalised form results in a mantissa
Whose most significant digit is always 1. The IEEE format takes
advantage of this by not storing this bit at all. The exponent is an
Integer stored in unsigned binary format after adding a positive
Integer bias. This ensures that the stored exponent is always positive.
The value of the bias is 127 for floats and 1023 for doubles.
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8 e _ Chapter 5
B : .
Functions
A 117
&

Q 51

What would be the output of the following program?

main( )
{
inta,b:
a=sumdig (123 ) ;
b =sumdig (123 ) ;
printf ( "%d %d", a,b ) ;
}

sumdig ( intn)
{
staticints=0;
intd;
if(nl=0)
{
d=n%10;
n=(n-d)/10;
sS=s+d;
sumdig (n);
}
else
retum(s);
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Q 52

What error would the following function give on compilation?

f(inta,inth)
{
inta;
a=20,
retuma;
}
A.  Missing parentheses in return statement
B.  The function should be defined as int f( int a, int b )
C.  Redeclaration of a
D.  None of the above

Q 53

There is a mistake in the following code. Add a statement in it to
remove it.

"

main( )
inta;
a=f(10,3.14);

printf ( "%d", a ) ;

}
f (int aa, float bb )

retum ( (float) aa+bb) ;

}

Q 54

Chapter 5: Functions

Point out the error in the following code.

main( )
{
inta=10;
void f( ) ;
a=f();
printf ( "\n%d", a ) ;
}
void f( )
{
' printf ( \nHi" ) ;
}

Q 55

Point out the error, if any, in the following function.

main( )
{
inth;
b=f(20);
printf ( "%d", b) ;
}
intf(inta)
{
a>207return (10): retumn (20);
} \

Q 56

A function cannot be defined inside another fuction. <True/False>
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Q 57

Will the following functions work? <Yes/No>
fi (inta,intb)

return (2 (20)) ;

}

f2 (inta)
retum(a*a);

}

Q 53

What are the following two notations of defining functions common-
ly known as:

intf (inta, floath )
{

[* some code */

}

intf(ab)
inta;floath;

{

/* some code */

}

Q 59

In a function two return statements should never occur. <True/False>

Chapter 5: Functions 57

Q 510

In a function two reurn statements should never occur successively.

<True/False>

Q 511

In C all functions except main() can be called recursively.
<True/False>

Q 512

Usually recursion works slower than loops. <True/False>

Q 513

Is ittrue that too many recursive calls may result into stack overflow?
<Yes/No>

Q 514

How many times the following program would print ‘Jamboree’?

main( )

{
printf ( "\nJamboree" ) ;
main( ) ;

Nt

Infinite number of times
32767 times
65535 times

0w
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D.  Till the stack doesn’t overflow

Answers S True

A 51

gil Yes

A 52

C  The first one is known as ANSI notation and the second is known as

A 53

A 59
Add the following function prototype in main():
. False
float f (int, float ) ; -
. 5.10
A 54
rue
In spite of defining the function f{) as returning void, the program is ¥
trying to collect the value returned by f{) in the variable a. o

A 5

return statement cannot be used as shown with the conditional

operators. Instead the following statement may be used: 212

return (a>20710:20);
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A 5137
Yes

A 514

L

Chapter 6

The C Preprocessor

Q 61

If the file to be included doesn’t exist, the preprocessor flashes an
error message. <True/False>

Q 2

The preprocessor can trap simple errors like missing declarations,
nested comments or mismatch of braces. <True/False>

Q 63

What would be the ouput of the following program?

#define SQR(x) (x * x )

main( )

{
inta,b=3;
a=SQR(b+2);
printf ( "\n%d", a ) ;

}

. 25

B. 11
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G4 Emor
D.  Garbage value

Q 64

How would you define the SQR macro in 6.3 above such that it gives
the result of a as 25.

Q 65

What would be the output of the following program?

#define CUBE(x) (x *x* x)
main( )
{

inta,b=3;

a=CUBE (b++);

printf ( "\n%d %d", a, b ) ;
)

Q ss6

Indicate what would the SW AP macro be expanded to on preprocess-
ing. Would the code compile?

#define SWAP(a,b,c) (ct;t=a,a=b,b=t;)
main( )
{

intx=10,y=20,

SWAP (x,y,int);

printf ( "%d %d", X, y ) ;

o
A
4

Chapter 6: The C Preprocessor

Q 67

How would you modify the SWAP macro in 6.6 above such that it is
able to exchange two integers.

Q ss

What is the limitation of the SWAP macro of 6.7 above?

Q 69

In which line of the following program an error would be reported?

#define CIRCUM(R) (3.14*R*R);
main( )

1.

2.

3. {

4, floatr=1.0,c;

b ¢=CIRCUM (r);

6 printf ( "\n%f", ¢ ) ;

7 if (CIRCUM (r)==6.28)

8 printf ( "\nGobbledygook" ) ;
)

Q 610

What is the type of the variable b in the following declaration?

#define FLOATPTR float *
FLOATPTR a, b ;
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Q 611

Is it necessary that the header files should have a .h extension?

Q 612

What do the header files usually contain?

Q 613

Would it result into an error if a header file is included twice?
<Yes/No>

Q 614

How can a header file ensure that it doesn’t get included more than
once?

Q 615

On inclusion, where are the header files searched for?

Q 615

Would the following typedef work?

typedef #include | ;

Q 617

Chapter 6: The C Preprocessor

Would the following code compile correctly?

main( )

#ifdef NOTE
/* unterminated comment
inta; Y
a=10;

#else
inta:
a=20;

#endif

printf ( "%d", a) ;
}

Q 6.3 \

What would be the output of the following program?

#define MESS Junk

main( )

printf ( "MESS" ) ;
}

Q 619

Would the following program print the message infinite number of
times? <Yes/No>

#define INFINITELOOP while (1)
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main( )

{
INFINITELOOP

printf ( "\nGrey haired" ) ;
}

Q 620

What would be the output of the following program?

#define MAX(a,b) (a>b?a:b)
main( )

{ *
intx;
_X=MAX(3+2,2+7);
_printf ( "%d", x ) ;
}

Q 621

& What would be the output of the following program?

#define PRINT(int ) printf ("%d *, int)
main( )
{

imx=2y=3,2=4;

PRINT (x) ;

PRINT (y);
- . PRINT(z);
oy

Q 622

What would be the output of the following program?

N

4 Chapter 6: The C Preprocessor 61

intx=2y=3,2=4;
PRINT (x);
PRINT (y);
PRINT (z);

n()
printf ( "Tips" "Traps" ) ;

Q 6.25

 Define the macro DEBUG such that the following program outputs:

DEBUG: x=4
- DEBUG: y = 3.140000
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intx=4; PRINT (a,b,c);
floata=3.14 ;

charch="A’;

DEBUG (x, %d);  Answers

DEBUG (a, %f); -
DEBUG (ch, %c) ;
}

Q 62

What would be the output of the following program?

True
A 62

False

A 63

#define str(x) #x
#define Xstr(x) str(x)
#define oper multiply
main( )

{

~ B. Because, on preprocessing the expression becomesa = (3 + 2 *
24 3 ).

A 6.4

- #define SQR(x) ( (x) * (x))

A 55

char *opemame = Xstr ( oper ) ;
printf ( "%s", opername ) ;

}
Q 6.27

Write the macro PRINT for the following program such that it
outputs: '

o7 6. Though some compilers may give this as the answer, according

:;‘1‘}’,;22;2 o the ANSI C standard the expression b++ * b++ * b+ is
undefined. Refer Chapter 3 for more details on this.

main( ) 3

( A s

intx=4,y=4,2=5;
inta=1,b=2,¢=3;

(intt;t=a,a=b,b=t;);
PRINT (x,y,2); 3
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This code won’t compile since declaration of ¢ cannot occur within
parentheses.

A 67

#define SWAP(a,b,c) ct;t=a,a=b,b=t;
A 638

It cannot swap pointers. For example, the following code would not
compile.

#define SWAP(a,b,c) ct;t=a,a=b,b=t;
main( )
{
float x =10,y =20;
float *p, *q ;
p=8&x;q=8y;
SWAP (p, q, float* ) ;
printf ( *%f %f", x, y ) ;
}

A 69

Line number 7, whereas the culprit is really the semicolon in line
number 1. On expansion line 7 becomes if (( 3.14 * 1.0 * 1.0 ) ; ==
6.28 ). Hence the error.

A 610

float and not a pointer to a float, since on expansion the declaration
becomes:

float *a, b ;

Chapter 6: The C Preprocessor 65

A 611

No. However, traditionally they have been given a .h extension to
identify them as something different than the .c program files.

A 612

Preprocessor directives like #define, structure, union and enum dec-
larations, typedef declarations, global variable declarations and ex-
ternal function declarations. You should not write the actual code (i.e.
function bodies) or global variable definition (that is defining or
initialising instances) in header files. The #include directive should
be used to puli in header files, not other .c files.

A 613

Yes, unless the header file has taken care to ensure that if already
included it doesn’t get included again.

A 614

All declarations must be written in the manner shown below. Assume
that the name of the header file is FUNCS.H.

[* funcs.h */
#ifndef _FUNCS

#define _FUNCS

/* all declarations would go here */
#endif

Now if we include this file twice as shown below, it would get
included only once.
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#include "goto.c” B A 620
#include "goto.c” : 3
main( ) b3
{ :-:r. - 9

/* some code */ ¥ =
) B A 621
A 615 _ ,;
If included using < > the files get searched in the predefined (can be B4 ) A 622
changed) include path. If included with the " " syntax in addition to 5 i e
the predefined include path the files also get searched in the current kit
directory (usually the directory from which you invoked the com- -
piler). A 623

~ #define PRINT(int) printf ( #int"=%d ', int)
A 616  main()
; A
_ _ : intx=2,y=3,2=4;
No. Because typedef goes to work after preprocessing. PRINT (x):
PRINT(y);
.

No. Even though the #ifdef fails in this case (NOTE bein g undefined)

n ] ' ! i : Lechly ' le is if the parameter name is preceded by a # in the macro
and the if block doesn’t go for compilation errors in it are not The ru p p y

expansion, the combination (of # and parameter) will be expanded

R T into a quoted string with the parameter replaced by the actual argu-
- ment. This can be combined with string concatenation to print the
A 6.18 ~ output desired in our program. On expansion the macro becomes
- L = n 2
MESS printf ( "x" " = %d", x ) ;

A ‘The two strings get concatenated, so the effect is
6.19

printf ( "x = %d", x) ;
Yes
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A 624

Chapter 7
Yes. The output would be TipsTraps. In fact this result has been used - 4
in 6.23 above. o PO' nterS

A 69

#define DEBUG( var, fmt) printf ("DEBUG:" #var " = " #fmt "\n", var)

A 62 O

multiply Can you combine the following two statements into one?

Here two operations are being carried out expansion and stringizing. ;', char *p;
Xstr() macro expands its argument, and then str() stringizes it. - p=malloc(100);

A 627 55 Q 72

#define PRINT( var1, var2, var3) printf ( "\n" #varl " = %d * #var2 " = %d " 8
#vard " =%d", vari, var2, var3 ) - Can you split the following statement into two statements?

.
H

~ charfar *scr = ( char far * ) 0xB800000OL ;

| Q 7.3

~ Are the expressions *ptr++ and ++ *ptr same?

- Can you write another expression which does the same job as
~ ++*ptr?
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QR 75

What would be the equivalent pointer expression for referring the
same element as afi][j][k][1]?

Q s

What would be the output of the following program?

main( )

{
intarf]={12, 13,14,15,16 } ;
printf ( "\n%d %d %d", sizeof ( arr ), sizeof ( *arr ), sizeof (arf0] ) ) ;

}
Q 77

What would be the output of the following program assuming that
the array begins at location 10027?

main( )
{
int a[3][4] = {
1,2,3,4,
5,6,-7,8;
9,10, 11, 12

¥

printf ( "\n%u %u %u", a[0] + 1, * (a[0]+1),*(*(a+0)+1));

:E Chapter 7: Pointers

the array begins at location 1002?
-~ main()

int a[2](3][4] = {

{
- 1,284
56,78,
9112
b
{
21,47,
6,7,8,9,
0,0,0,0
)

13

printf ( "\n%u %u %u %d", a, *a, **a, ***a ) ;

inta[]={10,20,30,40,50};
char*p;
p=(char*)a;

What would be the output of the following program assuming that
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