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38 TYPES, OPERATORS AND EXPRESSIONS

CHAPTER 2

CII Itic 1 tab *

The complete set of escape sequences is

\a alert (bell) character \\ backslash
tl; tl‘)::k;s::c \? question mark
\ rrln N £ single quote
n newline N\ double quote
\r carriage return N\ooo  octal number
NE horl?ontal tab \xhh  hexadecimal number
\v vertical tab

The character constant *\0°’ represents the character with value zero, the
null character. “\0‘ is often written instead of 0 to emphasize the character
nature of some expression, but the numeric value is just 0.

A constant expression is an expression that involves only constants. Such
expressions may be evaluated during compilation rather than run-time, and
accordingly may be used in any place that a constant can occur, as in

#define MAXLINE 1000
char line[MAXLINE+1];

or

#define LEAP 1 /% in leap years x/
int days[31+28+LEAP+31+30+31+30+31+31+430+31+30+31];

A string constant, or string literal, is a sequence of zero or more characters
surrounded by double quotes, as in

"I am a string”

or

/% the empty string */

The quotes are not part of the string, but serve only to delimit it. The same
escape sequences used in character constants apply in strings; \" represents the
double-quote character. String constants can be concatenated at compile time:

"hello,"”" " world"
is equivalent to
"hello, world"

This is useful for splitting long strings across several source lines. .
Technically, a string constant is an array of characters. The mter-nal
representation of a string has a null character *\0‘ at the end, so the physical
storage required is one more than the number of characters written between _the
quotes. This representation means that there is no limit to how long a string
can be, but programs must scan a string completely to determine its length.
The standard library function strlen(s) returns the length of its character
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In a context where no value is wanted, just the incrementing effect, as in

if (¢ == ’\n’)
nl++;

prefix and postfix are the same. But there are situations where one or the other
is specifically called for. For instance, consider the function squeeze(s,c),
which removes all occurrences of the character ¢ from the string s.

/% squeeze: delete all c from s */
void squeeze(char s[], int c¢)

{
intaaiils
for (i = 3 = 0; s[i] I= ’\0’; i++)
if (s[i] 1= ¢)
s[j++] = s[i];
s{(j] = ’\0’;
}

Each time a non-c occurs, it is copied into the current j position, and only then

is j incremented to be ready for the next character. This is exactly equivalent
to

if (s[i] != ¢) {
s[3]1 = sl[i];
J4+;

}

Another example of a similar construction comes from the getline func-
tion that we wrote in Chapter 1, where we can replace

3 £ o == 2\ C )R
s[i] = c¢;
++1;

}

by the more compact

if (c == ’‘\n’)
s[i++] = c;

As a third example, consider the standard function strcat(s,t), which
concatenates the string t to the end of the string s. strcat assumes that
there is enough space in s to hold the combination. As we have written it,

strcat returns no value; the standard library version returns a pointer to the
resulting string,
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/% strcat: concatenate t to end of s; s must be big enough #/
void strcat(char s[], char t[])

{

ANt

it= 9 = 0;
while (s[i] != ’\0’) /# £find end of s #/
i++;
while ((s[i++] = t[3j++]) I= ’\0") /% copy t =/

’

}

As each character is copied from t to s, the postfix ++ is applied to both i and
j to make sure that they are in position for the next pass through the loop.

Exercise 2-4. Write an alternate version of squeeze(s1,s2) that deletes
each character in s1 that matches any character in the string s2. O

Exercise 2-5. Write the function any(s1,s2), which returns the first location
in the string s1 where any character from the string s2 occurs, or -1 if s1
contains no characters from s2. (The standard library function strpbrk does
the same job but returns a pointer to the location.) O

2.9 Bitwise Operators

C provides six operators for bit manipulation; these may only be applied to
integral operands, that is, char, short, int, and long, whether signed or
unsigned.

bitwise AND

bitwise inclusive OR
bitwise exclusive OR

<< left shift

>> right shift

~ one’s complement (unary)

> ==

The bitwise AND operator & is often used to mask off some set of bits; for
example,

n=n&0177;

sets to zero all but the low-order 7 bits of n.
The bitwise OR operator | is used to turn bits on:
X = x | SET_ON;
sets to one in x the bits that are set to one in SET_ON.

The bitwise «j,xclusive OR operator ~ sets a one in each bit position where its
operands have different bits, and zero where they are the same.





