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//############## COMPILER DESIGN (2) LAB #############
//############ Intermediate Code Generator ###########
//############## Input: math. expression #############
//############# Output: Intermediate Code ############
//############# Author: AHMED A. ALSAMMAN ############
using System;
using System.Collections.Generic;
using System.IO;
using System.Linq;
using System.Text;

namespace IMCG
{
    class Program
    {
        static Stack  <char>  opStack = new Stack<char>();
        static Stack<string> argStack = new Stack<string>();
        static int t = 0;
        static StreamWriter sw;

        static void Main(string[] args)
        {
           string lhs;

            while (true)
            {
                // id=b+c*d/e
                Console.Write("Enter LHS (var): ");
                lhs = Console.ReadLine().Trim().Replace(" ","");
                Console.Write("Enter RHS: ");
                string infix = Console.ReadLine().Trim().Replace(" ", ""); ;
                Console.WriteLine("{0}={1}", lhs, infix);

                if (validExpression(infix))
                {
                    sw = new StreamWriter(@"d:\imc.txt");
                    t = 1;
                    foreach (char c in infix)
                    {

                        if (Char.IsLetter(c) || Char.IsDigit(c))

                            argStack.Push(c.ToString());

                        if (c == '(')
                            opStack.Push(c);
                        if (c == ')')
                          {
                            while (opStack.Count != 0 && opStack.Peek() != '(')
                                applyOpr();
                            opStack.Pop();
                          }A
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                        if (isOperator(c))
                          {
                            while (opStack.Count != 0 && Priority(opStack.Peek())

 >= Priority(c))
                                 applyOpr();
                            opStack.Push(c);
                          }
                    }

                    while (opStack.Count != 0)//if any operator remains in the 
stack,

                        //pop all elements until stack is empty 
                        applyOpr();
                    sw.WriteLine("{0} = t{1}", lhs, t - 1);
                    sw.Close();
                    Console.WriteLine("Intermediate code generated 

successfully");

                }
                else
                {
                    sw.WriteLine("Invalid Expresion");
                }
            }
        }

        private static void applyOpr()
        {
            char opr = opStack.Pop();
            string right = argStack.Pop();
            string  left = argStack.Pop();
            sw.WriteLine("t{0} = {1} {2} {3}", t, left, opr, right);
            argStack.Push("t" + t);
            t++;
        }

        private static bool validExpression(string infix)
        {
            foreach (char c in infix)
                if (!Char.IsDigit(c) && !Char.IsLetter(c) && !isOperator(c)
                    && c != '(' && c != ')')
                    return false;
            return true;
        }
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        static int Priority(char c)
        {
            switch (c)
            {
                case '^': return 3;
                case '*':
                case '/': return 2;
                case '+':
                case '-': return 1;
                 default: return 0;
            }
        }

        static bool isOperator(char c)
        {
            if (c == '+' || c == '-' || c == '*' || c == '/' || c == '^')
                return true;
            return false;
        }
    }
}
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