C++
Differences between C and C++

(In al the following examples, the first block of code
Is C, and the next block is C++.)



Memory allocation

Use new and del et e instead of mal | oc() and
free().

I nt *a;

a = (int *)mall oc(20*si zeof (int));
a[ 19] = 10;

free(a);

I nt *a;

a = new int[20];

a[ 19] = 10;

del ete[] a;

These operators are typed, and they aso call
constructors as necessary. You should always use
new anddel et e with objects in C++.



Pass by reference
C++ has pass-by-reference, using the & to mean the
same thingyar does in Pascal.

void swap( int *a, int *b )
t
I nt t;
t = *a;
*a = *D;
*b t;

}
| nt x=3, y=4,
swap( &, &y );

void swap( int &, int &b )

This means no more using crazy pointers and
address-of operators when all you want to do is pass-
by-reference.



Casts

C++ has funky casts which you should become
familiar with.

Int 1

Int 1

Youshouldusest ati c_cast <>() todo any type
conversions among the basic types. There are aso
dynam c,const,andr ei nt er pr et casts, which
we may run into later.



Basic I/O, strings, assertions

C++ has some much nicer 1/O libraries, aswell asred
strings.

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

char s[ 30];

printf( "Hello world, i is % and
%.", 1++, 1++ ); /*undefined*/

strcpy( s, "Bye!" );

strcat( s, s ); [* bad! */

printf( "%\n", s );
#i ncl ude <i ostream h>
#i ncl ude <assert. h>
#i ncl ude <cstring. h>

cout << "Hello world, 1 1s " <<
i ++ << " and " << j++ << " " <<
endl ; [l well defined
string s="Bye!";
S += S; [ fine

cout << s << endl;
assert( s.length() > 4 );



cout isused to output stuff to the screen. The << is
sometimes called the "put to" operator, it's the binary
left-shift operator of C that’s been overloaded (welll
talk about overloading later) for stream output. Itisa
nice, typesafe, unambiguous way to send output to the
screen. endl isthe"end of line" string ("\ n" ona
unix machine} \ r\ n" on DOS, etc.).

st ri ngs work like you expect. They are actually
part of the standard class library--st ri ngs were
written in C++; they’re not "built in" to the language.

assert () isanice macro to assert that something
IS true.



Booleans

C++ hadooleans.

#i ncl ude <bool . h>

bool ny bool = TRUE;

1 f( !'ny_bool )
do_sonet hi ng() ;

The only legal values of a boolean variable are TRUE
and FALSE. Of course, conditionals still accept

integers, where zero is false and non-zero is true, to
be backwards compatible with C.

Comments

C++ introduces single-line comments with.

/[l This is a single-line comment.



Declaration and initialization

C++ has new rules and syntax about declaration and
initialization.

bl ah() :

i“ni ] (k);
for( int 1(0); I<N i++)
bl ah();

In C++, you should use the new style, for reasons we
will cover soon which involve constructors and
assignment operators.



Constants

For those of you who do stuff like

#defi ne MAX 20

quit it. ANSI C hasonst, and

const I nt MAX=20:

IS preferred (it's typesafe). Just a reminder. const
has other meanings in C++, which we’ll see later.



Templates

C++ has templates, a way to make functions work for
many different types of arguments itypesafe way.

#define MAX(X,y) ((x)>(y)?(x):(y))
| nt x=3, y=4;

int z = MAX( X, y++ );

printf( "%\n", y ); [* y==6 17?7 */
tenplate< class T >

T max( const T& x, const T& y )

{

if( x >y)

return X;

return vy;
}
| nt x=3, y=4,
| Nt z=max(x, y++) ;
cout <<y << endl; // y==5



More templates

Here's a C++ example of using a template to write a
generic bubble-sort on an array:
tenplate< class T >
void bubble sort( T a, int N )
/[l ais array, Nis numelenents
{
for( int 1(0); 1<N, i++)
for( int j(i+l); j<N, j++)
it ali] >alj] )
\ swap( a[i], a[]] );
const i nt N=4,
I nt *| new int[ N]J;
| af
| af
| af
| af 3] :
bubble sort( i1a, N);
for( int 1(0); I<N, 1i++)
cout << ia[i] << " ";
cout << endl:
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This function works on arrays of i nt, fl oat,
char, string—anything with operator >
defined. Groovy.



