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Å In C, all variables must be declared before they 
can be used.

ÅDeclarations serve two purposes:
Åtell the compiler to set aside an appropriate amount of 

space in memory to hold values associated with 
variables, and
Åenable the compiler to instruct the machine to perform 

specified operations correctly (e.g., + operation on int
operands uses different machine instructions from that 
on float operands).

ÅExpressions are meaningful combinations of 
constants, variables, and function calls.

ÅLike variables, most expressions have both a 
value and a type .



char                              signed char        unsigned char

signed short int (short)  signed int (int)   signed long int (long)

unsigned short int unsigned int unsigned long int

(unsigned short)           (unsigned)         (unsigned long)

float                          double                long double

Å The types shown above are all keywords.
Å Some conventions for the shorter forms in parentheses:
ÅUsually, the keyword signed is not used (except char).
ÅThe keywords short int, long int, and unsigned int usually are 

shortened to just short, long, and unsigned, resp.



Fundamental types grouped by functionality

Integral types char                  signed char   unsigned char 

short   int long

unsigned short   unsigned      unsigned long

Floating types float                   double          long double



ÅCharacters are treated as small integers and 
small integers are treated as characters.

char c = 'a';       /* 'a' has ASCII encoding 97 */

int i = 65;        /* 65 is ASCII encoding for 'A' */

printf("%c  ", ++c);  /* b is printed */

printf("%d  ", ++c);  /* 99 is printed */

printf("%c  ", c+2);  /* e is printed */

printf("%c  ", i+3);   /* D is printed */



ÅIn C, each char is stored in one byte of memory.
ÅOn almost all machines, one byte is composed 

of eight bits: 1 byte = 8 bits

ÅHow is a char stored in memory?
E.g.    char   c = óaô;

0 1 1 0 0 0 0 1
7 6 5 4 3 2 1 0

Each box represents a bit, and the bits are numbered 
beginning with the least significant bit.  We can think of 
each byte in memory as a string of eight binary digits .  
Strings of binary digits are also called bit strings .  Thus, 
we can think of the variable c stored in memory as the bit 
string  01100001.



Å A string of binary digits is interpreted as a binary number. 

× Let us first recall how a string of decimal digits are interpreted 
as a decimal number: e.g. the decimal number 10,753 has the 
value given by  1 x 10 4 + 0 x 10 3 + 7 x 10 2 + 5 x 10 1 + 3 x 10 0

× More generally, a decimal number is written in the form

dndn- 1 é.. d2d1d0

where each d i is a decimal digit.  It has the value

dn x 10 n + d n- 1 x 10 n- 1 + é.. + d2 x 10 2 + d 1 x 10 1 + d 0 x 10 0

Å A binary (base two) positional number is written in the form

bnbn- 1 é.. b2b1b0

where each b i is a binary digit (either 0 or 1).  It has the value

bn x 2 n + b n- 1 x 2 n- 1 + é.. + b2 x 2 2 + b 1 x 2 1 + b 0 x 2 0



ÅThe bit string for the value for c : 01100001.         
It has the value 
0x2 7+1x2 6+1x2 5+0x2 4+0x2 3+0x2 2+0x2 1+1x2 0

which is 64+32+1 = 97 in decimal notation.

ÅTypically, the type char is equivalent to either 
signed char or unsigned char, depending on the 
compiler.

ÅOne byte can hold 256 distinct values.

ÅFor a signed char, the values go from - 128 to 127.

ÅFor an unsigned char, the values go from 0 to 255.   


