University of Washington, Tacoma

TCSS 342, Winter 2006, Section B

Assignment #3, selected solutions, version 1.0

1. Prove by induction on n that 
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Basis step: for n=1, we know that 
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Inductive step: 


Here we can assume that 
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 for some fixed value of n, and we need to show that 
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Well, we can see that 
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Note that going from the second expression to the third expression is an application of the induction hypothesis. 

2. Which of the following statements are true?  Explain your answers.

a. n1.5 = O(n2 / log n)
b. n1.5 = o(n2 / log n)
c. n1.5 = ((n2 / log n)
      The first two are true, the last one is false. The easiest way to see this is to use the limit test, followed by l’hopital’s rule on limits.  
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. Since both top and bottom of the fraction approach infinity as n does, take the dervivative of both top and bottom. The derivative of log n is 1/(n* ln(2)) (ln  = natural log). And the derivative of the bottom is ½ n-1/2. Thus, we get
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 This implies n1.5 grows slower than n2 / log n.
3. p. 206 Exercise #6.2

4. p. 206 Exercise #6.7

5. p. 245 Exercise #7.9

6. Show, using pencil and paper, the results of applying the radix sort algorithm to the following list of numbers: 

2070  6582  6186  9005  4302  4713   888  8669  7808 4350  6629  8443  5128  1918  5957  8825  4184  9203  1321  8596  8109  3745  2138  4722 3565  1030  2965  7089  3067  5408  1317  7698 

Assume you are using a version of fast radix-sort that goes digit by digit in base-10, and uses the count and index arrays for sorting. In addition to showing the results of the array at each pass, also show the contents of the count[] and index[] arrays at each pass. (see the file 03-radixsort.doc for a description of this fast radix sort algorithm).

Pass 1: Index = {0,3,4,7,10,11,16,18,21,28}


count = {3,1,3,3,1,5,2,3,7,4}


2070 4350 1030 1321 6582 4302 4722 4713 8443 9203 4184 9005 8825 3745 3565 2965 6186 8596 5957 3067 1317 888 7808 5128 1918 2138 5408 7698 8669 6629 8109 7089

Pass 2: Index = {0,6,9,14,16,18,20,24,25,30}


count = {6,3,5,2,2,2,4,1,5,2}


4302 9203 9005 7808 5408 8109 4713 1317 1918 1321 4722 8825 5128 6629 1030 2138 8443 3745 4350 5957 3565 2965 3067 8669 2070 6582 4184 6186 888 7089 8596 7698

Pass 3: Index = 0,5,10,11,15,17,20,23,26,29}


count = {5,5,1,4,2,3,3,3,3,3}


9005 1030 3067 2070 7089 8109 5128 2138 4184 6186 9203 4302 1317 1321 4350 5408 8443 3565 6582 8596 6629 8669 7698 4713 4722 3745 7808 8825 888 1918 5957 2965

Pass 4: index = {0,1,5,8,11,16,19,22,25,30}


count = {1,4,3,3,5,3,3,3,5,2}


888 1030 1317 1321 1918 2070 2138 2965 3067 3565 3745 4184 4302 4350 4713 4722 5128 5408 5957 6186 6582 6629 7089 7698 7808 8109 8443 8596 8669 8825 9005 9203
7. Write a recursive method that accepts a BigInteger bigNum, a digit k and returns the number of times the digit k appears in the bigNum. What is the running time of your method? (No need to e-submit this, just give a listing.)

8. From Chapter 10, programming project 10.6: Code on website.
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