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Construction of LL(1) Parsing Table

Grammar G: 

E → TE’

E’→+TE’|ϵ

T→FT’

T’→*FT’| ϵ

F→(E)|id

First of G

First (E)= First(T)= First(F)= {( , id}

First (E’) = {+, ϵ}

First (T) = { (, id}

First (T’) = {*, ϵ}

First (F): = {(, id}

Follow of G

Follow (E)= {$ , )}

Follow (E’) = Follow (E) = {$ , )}

Follow (T) = First (E’) + Follow (E)= {+,$, )}

Follow (T’) = Follow (T) = {+,$, )}

Follow (F): = First(T’) + Follow (T)= {*,+,$,)}

Input Symbols

id + * ( ) $

E E → TE’ E → TE’

E’ E’→+TE’ E’→ϵ E’→ϵ

T T→FT’ T→FT’

T’ T’→ϵ T’→*FT’ T’→ϵ T’→ϵ

F F→id F→(E)
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Parsing Algorithm

Let M be the parsing table, X be the top of the stack and a be the current input symbol
 

pointed
 by  ip

Repeat

If X=a pop X , advance ip
else  error
Else Go to the parsing table

if M[X,a] = X→Y1 Y2….. Yk -1,Yk

Pop X, push right hand side in reversed order Yk,Yk-1,….Y2 Y1

Else (M[X,a] =null) error
Until X=$

if terminal (X)

Else if M[X,a] =epsilon  pop X
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//################## Exp.5: TOP-DOWN PARSER (LL1) ##################
//################## Coded BY: AHMED ALI ALSAMMAN ###################
//################# Input: string of input symbols ##################
//############ Output: parsing result (Success, Failure) ############
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
using System.Collections; // for stack

namespace TopDownParser_LL1
{
    class Program
    {

        static string[] terminals =  new string[] {"i", "+", "*", "(", ")", "$"};
        
        static void Main(string[] args)
        {
             string[] nonTerminals = new string[] {"E", "E'", "T", "T'", "F"};
             string[,] parsTab = new string[,]{
            //-------------------------------------------------------  
            //   id       +       *       (       )       $ 
            //-------------------------------------------------------
              {"TE'",   null,   null,  "TE'",   null,   null},   //E
              { null, "+TE'",   null,   null,  "eps",  "eps"},   //E'
              {"FT'",   null,   null,  "FT'",   null,   null},   //T
              { null,  "eps", "*FT'",   null,  "eps",  "eps"},   //T'    
              {"i"  ,   null,   null,  "(E)",   null,   null},   //F
          };
         
         Stack myStack = new Stack();

         while (true) // infinite loop
          {
            int next = 0;
            string top = null;
            bool err = false;
            string ParsTabCell = null;
            myStack.Push("$");
            myStack.Push("E");
            string input = Console.ReadLine();
            if (input != null)
              {
               if (validTerminals(input))

  {                
                    input += '$';
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  do
   {
    top = (string)myStack.Peek();
    //case 1: top of the stack is a terminal
    if (terminals.Contains(top))
     if (top == input[next].ToString()) // case 1-1: matched
      {
       next++;
       myStack.Pop();
      }
     else // case 1-2: not matched
      {
       err = true;
       break;
      }

   // case 2: Top of the stack is a non terminal
   else
    {
     int row = Array.IndexOf(nonTerminals, top);
     int col = Array.IndexOf(terminals, input[next].ToString());
     ParsTabCell = parsTab[row, col];
     if (ParsTabCell==null) // case 2-1: cell=null 
       {
         err = true;
         break;
       }
     
     else if (ParsTabCell == "eps") // case 2-2: cell= epsilon 
       myStack.Pop(); // epsilon will remove the top of the stack
       else // case 2-3: cell!=epsilon, push it into the stack in reversed order
         {
           myStack.Pop(); // remove the top of the stack;
           for (int i = ParsTabCell.Length - 1; i >= 0; i--)
            {
              if (ParsTabCell[i] == '\'') // current char is '                 
{
                myStack.Push(ParsTabCell.Substring(i - 1, 2)); // push the last 2

 characters
                i--; // skip the next char.
                }
              else
                myStack.Push(ParsTabCell[i].ToString()); // push the current 

char only
            }
         }
     }
    } while (top != "$");
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        if (err) // terminals did not match or no production found.
           Console.WriteLine("Parsing Failed");
           else
           Console.WriteLine("Parsing Succeeded");
              } 
                else // input contains invalid characters
                Console.WriteLine("Parsing Failed");
                } //closing of if (input != null)
            } // closing of infinite loop
        } // closing of Main

   static bool validTerminals(string input)
        {
          foreach(char c in input)
              if(!terminals.Contains(c.ToString()))
                  return false;
          return true;
        }
    }
}
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