CS 225
Lab 7:  Russian Peasant Multiplication
Due date:  3-16-12
In this lab you will implement Russian Peasant Multiplication (RPM), an example of decrease-by-a-factor-of-two.  To find the product mn of positive integers, repeatedly divide m by 2 and multiply n by 2, keeping track of any “correction” factors due to dividing an odd integer by 2.  Accumulate the corrections to find the product.
What to do:

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

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
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 check that RPM  is working correctly.  Fix as needed.
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 RussianMult.java and your output listing to the email message.  This lab is due Friday 3-16-12, 11 AM.
