ES 314 Advanced Programming, Modeling and Simulation              Fall 2009

Make-up Home Work # 4 
1) In mid-term # 2, you were asked to write a program in Matlab (multiply) that takes as input a string representing a positive integer with unbounded number of digits (such as ‘894389834349384093741838347’) and a 4-digit integer and computes their product and the outputs the string representation. You are to extend this program to one that multiplies two unbounded size positive integers (both represented as strings) and produce their product as a string.
Hint: Use a recursive solution. Suppose the inputs are x and y. If y has fewer than four digits, then you can simply use the algorithm from the mid-term to solve the problem. Otherwise, write y as 10 p + q where q is a single digit number. From example, if y is 182873, then p = 18287 and q = 3. Clearly, x * y = 10 * x *p + x * q.  You can compute t = x * q using the multiply algorithm from the mid-term. Use recursion to compute z = x * p. Then use the multiply algorithm from mid-term to compute u = 10* z. Finally add the two numbers t and u using a program from HW # 3.
2) You have coins of given denominations such as a penny, nickel, dime, quarter etc. stored in an array. (Thus the above input will be stored as [1, 5, 10, 25]). Assume that all the denominations are distinct. Write a program that takes as input the array of denominations and a target amount (such as 47) and prints out all the different ways to make up the target using the denominations.
In the above case, the output should include: [47 0 0 0], [42 1 0 0], [37 2 0 0 ] etc.

Hint: Use recursion. 
