Question 2.

An algebraic / arithmetic expression where the (binary) operator is placed between two of its operands is called an infix expression. The expression below is an infix expression.

(a + b*c) *(d/e – f)

An algebraic expression where the (binary) operator is placed after two of its operands is called a postfix expression. The infix expression can be written as a postfix expression as follows 

 a b c * + d e / f - *

Every postfix expression has its equivalent infix form and vice-versa.

The program frame work below converts an infix expression to an equivalent postfix expression.
It uses one stack as the main data structure for doing so. 

// infix to postfix conversion

// can only deal with operands which are positive and single-digit

// does not check whether input infix string is valid

#include <stdio.h>

#include <stdlib.h>

#define MAXCOLS 100

// maximum length of infix string

#define STACKSIZE 100 

// maximum size of stack used

#define TRUE 1

#define FALSE 0

typedef struct stack

{


int top;

 
char items[STACKSIZE];

}STACK;

1. Complete the function which will check that the stack is empty or not

int empty(STACK *ps)

{


-------------------------------------------------------------------------------

return TRUE;

-------------------------------------------------------------------------------

return FALSE;

}

2. Write the following function push() . It should insert the integer x in the stack ps. It should also check whether the stack overflows or not

void push(STACK *ps, int x)

{

if    -----------------------------------------------------------------------------


printf("%s", "\nstack overflow\n");



exit(1);

else 

-----------------------------------------------------------------------------


return ;

}
3. Write the following function pop() . It should take out the top element of the stack and return it. Also prints if underflow occurs.

int pop(STACK* ps)

{


if -----------------------------------------------------------------------------

printf("%s", "\nstack underflow\n");



exit(1);

return ------------------------------------------------------------------------
}

4. Write the following function popandtest() . It pops the stack and also captures the indication that the underflow has occurred or not in the variable pund.(The indication may be TRUE or FALSE). Px should hold the popped element.

void popandtest(STACK *ps, char *px, int *pund)

{

// pund is used to indicate whether a stack underflow has occurred



If------------------------------------------------------

{



*pund =---------------------------------;


return;


} // end if


*pund = FALSE;

// px stores the address of the popped element


*px = -----------------------------------------------------------;

return;

} 
5. Complete the function prcd(). It will test the precedence of the two operators op1 and op2. The function should returns TRUE if op1 has precedence over op2 when op1 appears to the left of op2 in an infix expression without parentheses, returns FALSE otherwise.
int prcd(char op1, char op2)

{


// parentheses conventions


if(op1 == '(')



return FALSE;


if((op1 != ')') && (op2 == '('))



return FALSE;


if((op1 != '(') && (op2 == ')'))



return TRUE;

// prcd(')', op2) is undefined or any operator op2 - an attempt to

// compare the two represents an error


int val1=0, val2=0;


switch(op1)


{



case '+':





val1 = 1;





break;



case '-':





val1 = 1;





break;



case '*':





val1 = 2;





break;



case '/':





val1 = 2;






break;



case '$': 






// $ denotes exponentiation





val1 = 3;






break;


}


switch(op2)


{



case '+':





val2 = 1;





break;



case '-':





val2 = 1;





break;



case '*':





val2 = 2;





break;



case '/':





val2 = 2;







break;



case '$':





val2 = 3;






break;


}


--------------------------------------------------------------------------------------


// return appropriate value indicating precedence.

}

6. Complete the function postfix(). This is the main function doing the conversion from the infix expression to postfix expression. First it creates and initializes the data structures. It takes the help of the functions above. The infix expression is supposed to be stored in the array infix[]. The postr array is to be filled with the equivalent postfix expression. For doing the conversion, the function iterates over each and every symbol stored in the infix array. Whenever it is a digit , it copies  to the postr array. But for any other symbol like parenthesis  ‘(‘ or ‘)’ or  operators like ‘+’, ‘-‘  , ‘*’ , ‘\’ or ‘$’ it takes the help of the operator stack. Finally the content of the operator stack is also appended to the postr array.    

void postfix(char infix[], char postr[])

{


// postr is the postfix string


int position, und;


// und is passed to popandtest for storing indication of underflow


int outpos = 0;


// outpos is the index of postfix string


char topsymb = '+';


// topsymb stores the top symbol of operator stack


char symb;


STACK opstk; // opstk is the operator stack


opstk.top = -1;
// the empty stack


for(position=0; (symb = infix[position]) != '\0'; position++)

 


{



if(isdigit(symb)){




----------------------------------  /*push*/


}else



{




popandtest(&opstk, &topsymb, &und);

/*check  the precedence and take action,  TELL THE ALGORITHM*/




while(!und && prcd(topsymb, symb))




{





----------------------------------------





----------------------------------------




} // end while

/* ELABORATE*/



if(!und){





-----------------------------------------




}

/* ELABORATE*/



if(und || (symb != ')')){





----------------------------------------




}else{





----------------------------------------




}



} 


}


while(!empty(&opstk)){



---------------------------------------------


}


postr[outpos] = '\0';

return;

} // end postfix

a) In the following testing program the input is supplied in the array infix and the output is calculated in the array postr. If the infix array contains

(i)  ( ( 2 + 3 ) * ) $ 4 * ( 4 + 4 )

(ii) ( ( 1 – 2 ) * ( 2 + 4 ) ) / ( ( 10 – 1 ) / ( 13 – 7 ) )
What will be the output ?

int main()

{


char infix[MAXCOLS];


char postr[MAXCOLS];


int pos=0;


printf("please enter infix expression ");


while((infix[pos++] = getchar()) != '\n');


infix[--pos] = '\0';


printf("the original infix expression is %s\n", infix);


postfix(infix, postr);


printf("the required postfix expression is %s\n", postr);


system("pause");


// used in devC++ to halt output


return 0;

} // end main

