
Syntax of a higher-level languages

Backus-Naur Form BNF

Terminal symbol

(Token)

if,  while, return 

Nonterminal symbol syntactic 
category 

Syntax Definition



(Conditional)
(Loop)

(Assignment)
statement conditional | loop | assignment

conditional IF condition THEN statement

loop WHILE condition DO statement

assignment SET name TO expression

expression + | -

condition name relation name
relations |

semantics of a higher-level languages

Terminal symbol Nonterminal symbol

Elements of C languages

(Character Set)

(Constants)

(Keywords)

(Variables)

(Operators)

(Expressions)

(Statements)



Character Set

(Lowercase letters)
a  b  c  d  e . . . x  y  z

(Uppercase letters)
A  B  C  D  E  . . . X  Y  Z

(Digits)
0  1  2  3  4 . . . 7  8  9

(Other characters)

+  - *  /  \ =  (  )  {  }  [  ]  <  >  !  ;  :  ?  #  ,  $  %  ^  
&  _  |  ~  .(dot)

(White space characters)
Blank, new line, carriage return, form feed, line feed, 

tab, vertical tab

Escape sequences 

\a Alert (bell)
\b Backspace
\f Form feed
\n New line
\r Carriage return
\t Tab
\v Vertical tab
\0 Null character
\' Single quotation mark
\" Double quotation mark
\\ Back slash
\ddd ASCII character in octal notation
\xdd ASCII character in hexadecimal notation

Constants        

(Integer constant)

(Floating-point constants)

(Character constants)

(String constants)

(Syntax)

digits | 0odigits | 0xhdigits | 0Xhdigits

Decimal 
constants

Octal constants Hexadecimal constants

10 012 0xa 0XA

32719 077717 0x7fcf 0X7FCF

78L 0116L 0x4eL 0X4EL

32768U 0100000U 0x8000U 0X8000U

65537UL 0200001U 0x10001UL 0X10001UL



(Syntax)

digits. |  .digits[E|e [-|+]digits] | 
digitsE|e [-|+]digits | digits.digits[E|e [-|+]digits]

(Syntax)

| '

'a' a 

'\a' Alert 

'\\'

'\x1B' Esc

String constant 

(Syntax)

[ ]

T h i s i s sa t r i n g l i t e r a l . \0

H i M y s t u d e n t s \0

White board 

C 
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Keyword 

auto double int  struct
break else long switch
case enum register typedef
char externreturn union
const   float short unsigned
continue for signed void
default goto sizeof volatile
do if static while

The additional keywords in Turbo C

asm  cdecl  far  huge  interrupt  near  pascal

Variables

_ underscore

_  
_ 

31
acc _ok   S_date addr1    ChiangMaiUniversity

Don't    #account   char   707james

< > < > [= ][, [= ]];

char     signed char unsigned char
short     int long
unsigned short unsigned unsigned long
float double long double

char c,  msg[] = "Your welcome!";
int i,   x = 5; 
unsigned u=32768;

(Operators)

(Arithmetic operators)

Assignment operators)

(Relational operators)

(Logical operators)

(Special operators)
Increment operator ++
Decrement operator --
Address operator       &
Indirection operator   *
Conditional operator    ? : 



Arithmetic Operators

- Negation             -x

*                 x * 2

/                  x / 2

%              x % 2

+                  x + 2

- x - 2             

Arithmetic operators Assignment Operators

=

op=

= op (

=     Simple assignment       x = 2               x = 2

*=     Addition assignment x *= 2             x = x*2

/=     Division assignment        x /= 2             x = x/2

%=    Remainder assignment     x %= 2           x = x%2

+=     Addition assignment x += 2            x = x+2

-=     Subtraction assignment    x -= 2             x = x-2



Assignment operators

Math library

#include  <stdlib.h>

Function prototype              description

double   sqrt (double)        
double   exp (double)        ex

double   log (double)         log e
double   sin (double)         Sine
double   cos (double)        Cosine
double   tan (double)        Tangent
double   pow (double, double)    xy

int        rand ()                     
int abs(int)                   

[ ]  [ ]  
[ ]  [ ]  

char < short < int < long < float < double < long 
double



?

#include <stdio.h>

void main() {

int a = 1, b = 2,  c = 3;

x = a + b;

print("x = %d\n", x);

}
compile 
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