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//########################### LR0 BOTTOM-UP PARSER #############################
//###################### CODED BY: AHMED ALI ALSAMMAN ##########################
// Input: string of terminals
// Output: parsing result (Accepted / Not Accepted)
using System;
using System.Collections;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace LR0_Parser
{
    class Program
    {
        public struct Production
        {
            public char lhs;
            public string rhs;
        }
        
        static Stack<char> stack = new Stack<char>();
        static string[,] parsTab = new string[,]{
        
            //         Action                        Goto
            //---------------------------------------------------  
            //  a        b         $              A        S 
            //---------------------------------------------------
              {"s3",   "s4",     "err",          "2",     "1"  },   //I0
              {"err",  "err",    "accept",       "err",   "err"},   //I1
              {"s3",   "s4",     "err",          "5",     "err"},   //I2
              {"s3",   "s4",     "err",          "6",     "err"},   //I3    
              {"r3",   "r3",     "r3",           "err",   "err"},   //I4
              {"r1",   "r1",     "r1",           "err",   "err"},   //I5
              {"r2",   "r2",     "r2",           "err",   "err"},   //I6
             
         };

        static char[] Column = { 'a', 'b', '$', 'A', 'S' };

        static int ip = 0;
        static void Main(string[] args)
        {

            /*
                Grammer G:

                S -> AA
                A -> aA
                A -> b
            */



2
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104

            Production[] G = new Production[4];
            G[1].lhs = 'S'; G[1].rhs = "AA";
            G[2].lhs = 'A'; G[2].rhs = "aA";
            G[3].lhs = 'A'; G[3].rhs = "b";

            while (true)
            {
                string input = Console.ReadLine();
                if (input.Contains('A') || input.Contains('S'))
                {
                    Console.WriteLine("Error");
                    System.Environment.Exit(0);
                }
                input = input + '$';
                string ParsTabCell = null;
                stack.Push('0'); //state 0 is the top of the statck.

                do
                {
                    ParsTabCell = getCell(stack.Peek() - 48, input[ip]);
                    if (ParsTabCell == "accept" || ParsTabCell == "err") break;
                    if (ParsTabCell[0] == 's') //Shift operation.
                        shift(ParsTabCell, input[ip]);
                    else //Reduce operation
                        reduce(ParsTabCell, G);
                } while (true);

                if (ParsTabCell == "accept") Console.WriteLine("Accepted");
                else Console.WriteLine("Not Accepted");
                stack.Clear(); //reset stack.
                ip = 0; //reset ip.
            }
        }
        public static string getCell(int state, char c)
        {
            int col = Array.IndexOf(Column, c);
            if (col == -1) return "err";

            else
                return parsTab[state, col];
        }

        public static void shift(string parsTabCell, char c)
        {
            stack.Push(c);
            stack.Push(parsTabCell[1]); //push only the numeric part.
            ip++;
        }
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        public static void reduce(string ParsTabCell, Production[] g)
        {
            int gIndex = ParsTabCell[1] - 48;
            for (int j = 0; j < g[gIndex].rhs.Length * 2; j++) //Step 1. pop 

twice the length of right hand side (RHS).
                stack.Pop();
            int state = stack.Peek() - 48;
            stack.Push(g[gIndex].lhs); //Step 2. push left hand side (LHS).
            char NT = stack.Peek();
            stack.Push(getCell(state, NT)[0]); //Step 3. get a new state and push

 it into the stack. [0] to push one character.     
        }

    }
}
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