// ** LAB 7 METHODS **

/**


 * Returns set of all states which are reachable from the given state on 


 * consuming the given input symbol.


 * @param s the current state


 * @param c the input symbol to be read


 * @pre s is a valid state number


 * @pre c is a symbol in the input alphabet


 * @return ignoring the effects of epsilon transitions, this method returns an 


 * IntSet (set of integers) of all the states which are possible to reach from 


 * state s on consuming input symbol c


 */


public IntSet reachable(int s, char c)


{



IntSet R = new IntSet(); // a currently-empty set of integers (states)



int index = alpha.toString().indexOf(c); // position of char c in alpha



// stop & return empty set if either argument is invalid



// ???


// otherwise, iterate through transition array looking for reachable 



// states



// ???



return R;


}


/**


 * Returns set of all states which are reachable from at least one state


 * in the given set on consuming the given input symbol.


 * @param set current states


 * @param c the input symbol to be read


 * @return ignoring the effects of epsilon transitions, returns an IntSet 


 * of all the states which are reachable from at least one state in "set" 


 * on consuming input symbol c.


 */


public IntSet reachable(IntSet set, char c)


{



IntSet R = new IntSet();



for(int i=0; i < set.size(); i++)



{




// Use R to union all the sets "reachable(r,c)" where r 
// varies over the states in "set" and c is the given 
// alphabet symbol.




// ???


}



return R;


}


/**


 * Returns the "E" array, where E[i] = set of all states reachable from 


 * state i in 0-or-more epsilon transitions.


 * @return array of IntSets; E[i] is all states reachable from i in 


 * 0-or-more epsilon transitions


 */


public IntSet[] getE()


{



// Initialize temporary array E1.



// E1[i] will be all states reachable from i in ONE epsilon transition



IntSet[] E1 = new IntSet[numStates];





for(int i = 0; i<numStates; i++)



{




// ???


}



// E[i] will be all states reachable from i in 0 or more 



// epsilon transitions



IntSet[] E = new IntSet[numStates];



for(int i=0; i<numStates; i++)




E[i] = new IntSet(i);  // i is reachable from i in 0 



                             // epsilon transitions



for(int k=0; k<numStates-1; k++) // in a graph with n nodes, no path





                     // needs length greater than n-1




for(int i=0; i<numStates; i++)




{





int length = E[i].size();





for(int j=0; j<length; j++) // for each state in E[i]...





{






int state = E[i].elementAt(j);










// add to E[i] those states which are one epsilon






// transition away from "state"






// ???




}




}



return E;


}


/**


 * Returns set of all states which are reachable from at least one 


 * state in the given set via 0-or-more epsilon transitions.


 * @param set current states


 * @return IntSet of all states reachable from "set" via 0-or-more


 * epsilon transitions


 */


public IntSet getE(IntSet set)


{



IntSet R = new IntSet();



IntSet[] E = this.getE();


// use R and a for loop to accumulate the union of all the



// sets E[r] where r varies over the elements of "set"


for(int i=0; i<set.size(); i++)



{




// ???


}



return R;





}


/**


 * Returns an array of DFA transitions for an equivalent DFA.


 * @return an int array of size 2^numStates x alpha.size()


 * holding all the transitions for an equivalent DFA


 */


public int[][] dfaSetTransitions()


{



int n = Util.twoPower(this.numStates);  // # states in DFA



int[][] t = new int[n][alpha.size()];   // stores transitions



for(int i=0; i<n; i++)        // for each state in the DFA...



{








// represent the "fromState" (i) as a set of states in the NFA




IntSet R = IntSet.setValue(i);




for(int j=0; j<alpha.size(); j++) // for each alphabet symbol




// find which state to transition to in the DFA




{





char c = alpha.charAt(j); // the alphabet symbol





// transition's destination can be represented as an





// IntSet (set of states in the NFA) 





IntSet toState = new IntSet();





// add to "toState" all states in the NFA which are





// reachable from states in R, on reading jth alphabet 





// symbol, with zero or more epsilon transitions AFTER 





// the symbol-consuming transition





// ??? // step 1




// ??? // step 2




// convert the destination "toState" to an integer 





// (a state in the DFA) and record in array "t"





// ???










}




}



return t;


}


/**


 * Returns an array of boolean values for "isFinal" array of an equivalent 


 * DFA.


 * @return correct boolean values for "isFinal" array of an equivalent DFA


 * whose set of states is equal to the power set of {0,1,2,...,numStates-1}


 */


public boolean[] dfaGetFinal()

      // example: if a state [i,j,k] in the DFA contains at least one 


//          state which is final in the NFA, then [i,j,k] is final 


//          in the DFA, and the boolean value corresponding to


//          [i,j,k].intValue is set to "true".  If none of i,j,k


//          are final in the NFA then [i,j,k] is not final in the


//          DFA.


{



// calculate number of states in the DFA



int n = Util.twoPower(this.numStates);



// allocate a boolean array to hold return values



boolean[] f = new boolean[n];



for(int i=0; i<n; i++)



{
// as i ranges 0 to n-1, setValue(i) ranges over the




// set representations of the states in the DFA




IntSet set = IntSet.setValue(i);




// iterate thru the set of states; isFinal[i] becomes "true" 




// in the DFA iff there exists a final state in "set"




// ???


}



return f;


}

// ** TEST METHOD **


public static void main(String[] args) {



// ???



}

}
