CS 225
Lab 9:  Russian Peasant Multiplication
Due date:  3-10-10
In this lab you will implement Russian Peasant Multiplication (RPM).  
What to do:

1. Start Eclipse and add a new class to the algorithms package, called RussianMultiplication.

2. Give your class a static method called RPM, which takes integer inputs m and n.  Here are the comments for RPM:

// implements the Russian Peasant Multiplication algorithm


// input:  positive integers m and n


// returns: the product of m and n


// note: writes messages to the console as it works to


// show the progress of the algorithm, and reports the 


// total number of steps needed to finish the computation
3. In order to be more efficient, your algorithm should begin by swapping the values of m and n, if necessary, so that m ≤ n.  Use an accumulator, acc, to accumulate the remainders generated by the algorithm.
4. Here is what RPM should write to the console window in response to the method call RPM(36,5):
==========================================
Problem is given with m = 36, n = 5
Our Russian Peasant is ready to calculate!
m = 5     n = 36     r = 36     acc = 36
m = 2     n = 72     r = 0     acc = 36
m = 1     n = 144     r = 144     acc = 180
RPM finished after 3 steps 
5 times 36 equals 180
5. Here is code for the main method, which makes 5 calls to RPM using random positive integers in the range 1 to 200:

public static void main(String[] args)


{



for(int i=0; i<5; i++){




int m = (int)(Math.random()*200+1);




int n = (int)(Math.random()*200+1);




RPM(m,n);



}


}
6. Run and debug!  Use a calculator to be sure RPM  is working correctly.
7. In the body of an email message to me, analyze the efficiency of RPM.  Specifically, derive an expression for C(m,n), the number of steps it will take to arrive at the product mn, as a function of the input values m and n.  
8. Attach RussianMultiplication.java as well as your output listing to the email message.  This lab is due Wednesday 3-10-10.
// Permutation class for JohnsonTrotter permutation algorithm, p.179

// Permutations are on {1,2,...,n} where n < 10.

package algorithms;

public class Permutation {


// data members


int[] element;

// stores the elements of the permutation


boolean[] forward;
// forward[i] = true iff letter[i] has a

// forward arrow


// constructor for permutation 1,2,...,n, all backward arrows


// expects n to be in the range 1 < n < 10


public Permutation(int n)


{


}


// copy constructor -- makes an independent copy of an existing

// permutation

public Permutation(Permutation old)


{



int n = old.element.length;



element = new int[n];



forward = new boolean[n]; // defaults to all false



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



{




element[i] = old.element[i];




forward[i] = old.forward[i];



}


}


// method to print a permutation along with its arrows;

// chars are printed with a space between each, and


// arrows are indicated above chars using ">" and "<"


public void printWithArrows()


{



String arrow;



for(int i=0; i<element.length; i++)



{




if(forward[i])





arrow = "> ";




else





arrow = "< ";




System.out.print(arrow);



}



System.out.println();



for(int i=0; i<element.length; i++)



{




System.out.print(element[i] + " ");



}



System.out.println();


}


// returns a string version of this permutation (no arrows)


public String toString()


{



StringBuffer buff = new StringBuffer();



for(int i=0; i<element.length; i++)




buff.append(element[i]);



return buff.toString();


}


// factorial method for small n, 1 <= n < 10


// returns -1 to indicate illegal input


public static int fact(int n)


{


}


// swaps two elements of the permutation, and


// swaps their corresponding arrows


// input:  indices i and j into this.element


// result:  swaps element[i] with element[j],


// and swaps forward[i] with forward[j]


public void swap(int i, int j)


{


}


// input: index i into this Permutation


// output: true iff element[i] is mobile in this Permutation


public boolean isMobile(int i)


{


}

// determines position of leftmost mobile element


// returns: index i such that element[i] is mobile in this


// Permutation and there are no mobile elements left of it


// note: returns -1 if there are no mobile elements


public int leftmostMobilePosition()


{


}


// determines whether this Permutation has a mobile element


public boolean hasMobile()


{


}

// determines position of largest mobile element


// returns: index i such that element[i] is the largest element which


// has an arrow pointing to a smaller adjacent element


// note: returns -1 if there are no mobile elements


public int largestMobilePosition()


{


}

// method to reverse the direction of all the elements


// larger than element[pos]


// input: index of element to compare with ("k" = element[pos])


public void reverseLarger(int pos)


{


}


// Johnson-Trotter algorithm for generating permutations


// input: a positive integer n


// output: an array of permutations holding all the permutations 
// of {1,2,...,n}


public static Permutation[] johnsonTrotter(int n)


{


}



public static void main(String[] args)



{


int n = 3;


Permutation[] P = johnsonTrotter(n);



System.out.println("Length of array P is " + P.length);



for(int i=0; i < P.length; i++)




System.out.println(P[i]);


}

}
