
The "demo" program is a smal1 interactive calculator. It evaluates
arithmetic expressions built from ftoating point numbers and thefour basic arithmetic operations with the usual priorities andassociativities. Parentheses a11ow grouping of subexpressj-ons.
There is a global memory with 26 variables named 'a'' through ,2,.,
Assignments are written *after*_ the expression with the asiigmentoperator'->'. Here is an example: "(1.1+2.2)/(3.3-4.4) -> aryields -3 as result and stores this value into the variable a.
Multiple assigments are possible: "10/3 -> a -> b -> c" stores
3.3333333 into a, b, and c. The variables may be used in expressions
and keep their values indefinitely. They are initialized with 0.
The program i-s terminated by entering CTRL-D.



/*
,< demo . c demonst ration prog ram*/

#inctude
#include
#include
#include
#inctude

<stdio. h>
<stdtib. h>
<st ring. h>
<ctype. h>
<math. h>

double memo ry[261;

// x x * xx *x * * * * * * * * * * * * * * * * * x x x * * ** * x * * * * * * * * * * * x * * * * * * x * x x x * x x x * x//

/* scanner */

#define END*OF-INPUT
#define NUMBER
#define VAR
#define NEIr'ILINE
#define PLUS
#define MINUS
#define STAR
#define SLASH
#defiNe LPAREN
#define RPAREN
#define STORE

typedef union {
double value;
int index;

) SemanticValue;

SemanticValue tokenValue ;

int nextToken(void) {int c;
double va1ue, weight;
int s, e;

c - getchar( );
white (C == I I ll C == '\t') {c - getchar( );

(c =- E0F) {return END:0F_INPUT;

(c =- '.' I I isdigit(c)) {value = 0,0i
while (isdigit(c)) {

value *<= L0 . 0;
Välue+=C-'0';
g = g€tchar0;

)if (c =- '.') {c - getchar( );
weight = 0.1;
wh1le (isdigit(c)) {

value += (c - '0') * weight;
weight /= 10.0;
c - qetchar( );
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)if
)if



)
)if (c == 'e') {

c - getchar( );j-f (c == '+') {
1.) - L,

c - getchar( );
) else
if (C == '-') t

s = -1;
c - getchar0;
else {

1.J - Lt

( ! isdigit (c) ) {printf( "no digit
exit(99);

after 'e' in number\n");

)
e = 0;
while (isdigit

e *= 10;
€ *= C - '0'
c - getchar(

c) ) {

I
Value *= po\d(10, S * e);

)
ungetc(c, stdin);
tokenValue.value = value;
return NUMBER;

(islower(c) ) {
tokenVatue.index = c -'a'
return VAR;

(c == '\n') {
return NEWLINE;

(C == '+') t
return PLUS;

(c == '-') t
6 = §€tchar0;if (c =- '>') {

return STORE;
)
ungetc(c, stdin);
return MINUS;

)if (c == '*') {
return STAR;

)if (c == '/') {
return SLASH;

)if (c == '(') {return LPAREN;
)if (c == ')') {

return RPAREN;
)prlntf("illegal character '%c' (0x%02X)\n", c, c);
exit (99) ;
/* not reached */
return 0;

)

/X**********r<{<r<***X{<******************r<r<*r<*:kr<**XX.r<***r<*X****X**/

)

)if

)if

)if
)if

)if



/* parser */

void parselist(void);
SemanticValue pa rseAssign (void) ;
SemanticValue pa rseExpr (void) ;
SemanticVatue parseTerm(void) ;
SemanticValue pa rseFactor(void) ;
SemanticVal ue pa rseP rima ry ( void ) ;

int lookahead;

void syntaxError(char *msg) {printf("syntax error: %s\n", msg) ;
exit(99);

)

void parselist(void) {
SemanticValue value;

lookahead = fl€XtTokenO ;while (lookahead != END*0F*INPUT) {if (lookahead == NEWLTNET {
lookahead = nextTokenO ;

) else {
value = parseAssignO;
if (lookahead != NEITT|LINE) t

syntaxError( "newline expected" ) ;
)printf ( "\t%. 8g\n", value.value) ;l

I
)

SemanticValue pa rseAssign (void)
SemanticVatue value;

value = parseExpr( );while (lookahead == ST0RE)
lookahead = nextTokenO ;if (tookahead != VAR) {

syntaxE rro r ( "va riable
)
memo ry I tokenValue . index]
lookahead = nextTokenO ;l

return value;
)

SemanticValue parseExpr(void) {
SemanticValue value;
SemanticVatue aux;

vatue = parseTerm( );
while {lookahead == PLUS I I lookahead == MINUS) {if (lookahead == PLUS) {

lookahead = nextTokenO ;
aux = parseTerm( );
value.value += aux.value;

) else
if (lookahead == MINUS) {

lookahead = nextTokenO ;

{

expected" ) ;

= value.value;



aux = parseTermO;
value.value -= aux,vatue;

)
)
return value;

)

SemanticValue parseTerm(void) {
SemanticValue vatue;
SemanticValue aux;

vatue = parseFactor0;
white (lookahead == STAR I I lookahead == SLASH) {if (lookahead == STAR) {

tookahead = nextTokenO ;
aux = parseFactorO;
value.value *= äux.value;

) else
if (tookahead == SLASH) {

tookahead = r€xtTokenO ;
aux = parseFactorO;
if (aux.vatue == 0.0) tprintf( "division by zero\n" ) ;

exit(991;
)
value.value /= aux.value;

)
)
return value;

l

SemanticValue parseFactor(void) {
SemanticValue value;

if (lookahead == PLUS) {
lookahead = nextTokenO ;
value = parseFactor( );
return value;

)if (lookaheäd == MINUS) {
lookahead = nextTokenO ;
vatue = parseFactor0;
value.value = -value.vatue;
return vatue;

)
value = parsePrimaryO;
return value;

)

SemanticValue parsePrimary(void) {
SemanticValue value;

if (tookaheäd == NUMBER) {
value.value = tokenValue. value;
lookahead = flextTokenO ;
return value;

)if (lookaheäd == VAR) t
value.value = memoryItokenValue. index] ;
lookahead = nextTokenO ;
return value;

)if (lookahead == LPAREN) {
lookahead = nextTokenO ;
value = parseExpr( );



if (lookahead != RPAREN) {
syntaxError( "right parenthesis expected" ) ;

)
lookahead = flextToken() ;
return value;

)
syntaxError("number, variable, or teft parenthesis expected") ;
/* never reached */
value.value = 0.0;
return value;

)

//**x**x*{<*r<{<**xx******************************xx**********x**xx//

/* driver */

int main(int argc, char *argv[]) {int i;
printf ( "Demo started: \n" ) ;for (i = 0; i < 26; i++1 1

memorylil = 0.0;
)
parselist ( ) ;printf ( "Demo stopped. \n" ) ;
return 0;

)


