CSE373 Wi08 Homework 1             due Wed Jan 23 in class
Turn in your answers on your own paper. Please write neatly and clearly to help the TAs.
Staple multiple pages together and write your name on the top of every page.
(8 points) 1. (adapted from Weiss 2.1) Order the following functions by growth rate: 

N,  sqrt(N),  N^1.5,  N^2,  N log N,  2/N,  2^N,  37,  N^2 log N,  N!,  N^3

(8 points) 2. (adapted from Weiss 2.11) An algorithm takes 1 millisecond for input size 100.  How large of an input could one process in 1 second if the running time is the following (assume low-order terms are negligible):

a) O(N)

b) O(N log N)

c) O(N^2)

d) O(N^3)

(8 points) 3. (adapted from Weiss 2.7) Give the Big-Oh for each of the following code excerpts.  Give a brief explanation why.
a)        sum = 0;

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

   for(j = 0; j < n; j++)

       sum++;

b)   sum = 0;

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

        for(j = 0; j < i; j++)

            sum++;

c)   sum = 0;

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

   for(j = 0; j < i * i; j++)

     
  sum++;

d)   sum = 0;

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

        for(j = 0; j < i*i; j++)

     
  
if (j % i == 0) 



    for(k = 0; k < j; k++)

        sum++;

(16 points) 4. Write a Java method (your code should probably be under twenty lines)

public static int firstNonsmallerIndex(int[] arr, int val) 
that takes in an array in sorted order and a value, and returns the first index of a value equal or larger , or -1 if value is larger than the max.

Your method must run in O(log N) time provided the list has few duplicates.

For example, if arr = {1,2,3,3,3,4,5,5,14,17}, then firstNonsmallerIndex(arr,3) returns 2, firstNonsmallerIndex(arr,4) returns 5, firstNonsmallerIndex(arr,-1) returns 0, firstNonsmallerIndex(arr,23) returns -1, and firstNonsmallerIndex(arr,15) returns 9.
Just turn in your code, but I’d highly recommend compiling and testing your solution.

Hint: your code will look similar to binary search.
