Summer 2009 Computer Science I
Recitation #3: Recursion

1) Write a recursive function that calculates ab, where a and b are positive integers.

int power(int a, int b) {

}
2) Write a recursive function that calculates the sum 11 + 22 + 33 + ... + nn, given an integer value of n in between 1 and 9. Make sure to call your function power from question two in your implementation below:

int crazySum(int n) {

}

3) Given the function below, what would the function call question4(357, 8264) return?

int question3(int a, int b) {

  if (a == 0) return b;

  if (b == 0) return a;

  return question3(10*a+b%10, b/10);

}

4) What is the difference between the Fibonacci function (shown in recitation) and the function below?

int func(int n) {

  if (n == 1)

    return 2;

  if (n == 2)

    return 3;

  return func(n-1)+func(n-2);

}

Given that the 20th Fibonacci number is 6765 and the 21st Fibonacci number is 10946, what is the return value of func(20)? 

5) A certain type of bacteria multiply as follows each week:

     1) 40% more bacteria appear the following week then

     2) 10000 of them die right afterwards. If there are fewer than 10000 alive then all of them die.

For example, if there are 30,000 bacteria at the end of week 0, there will be 30,000*1.4 – 10000 = 32,000 bacteria at the end of week 1. (Note, that this formula means that to sustain bacteria growth, a critical mass, 25,000, must first accumulate.) 
Write a recursive function that takes in the initial number of bacteria at end of week 0, and the number of weeks the bacteria grow, and returns the number of bacteria alive at the end of that growth period. Fill in the prototype below:

double bacteria(double startAmt, int numWeeks) {

} 
