University of Washington, Tacoma

TCSS 342, Winter 2006, Section B

Written Assignment 1, Answers 

1. Using the definition of logarithm in class, show that
                logA B = logC B / logC A .


Let X = logA B

Let Y = logC B

Let Z = logC A.

To show this, we will show that X = Y / Z.

By the definition of logarithms, this means that:

(1) AX = B

(2) CY = B

(3) CZ = A.

From (1) and (2), AX = CY.

From (3), since CZ = A, (CZ)X = AX = CY.

So CZX = CY.  Therefore ZX = Y, or X = Y / Z.

2. Give a closed form expression for the following summation (That means an expression without using the  symbol or using "…").
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3. 1 / n, 4000, 12n, 3 log 2n,
log (n4), (n (square root of n), 4n2, n3 + n – 100
   
 3 log 2n and
log (n4) grow at the same rate. 
(a)  2n2 log n = O(n3) True; definition works for c=2, n0=1.

(b)  n3 / 2 = o(n3). False. n3 / 2 = ((n3) is true for c=1/2, n0=1; this implies little-oh cannot be true.

(c)  4n + 3 log8 n = ((n). True. We need to show both 4n + 3 log8 n = O(n) and 4n + 3 log8 n = ( (n). 
      c=7 and n0=1 works for showing big-Oh; c=1 and n0=1 works for big-Omega. 


(d)  5n4 = ((n3). True, definition works for c=1 and n0=1.

(e)  n2 + n = ((n2 log n). False. If we use the limit rule and take 
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we get 0, which shows n2 log n = o(n2 + n); this implies the theta relation is not true. 

(f)  -17 + n / 4 = ((n2). False. We have
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, implying -17 + n / 4 = o(n2). 

(a) O(n2)

(b) O(n2)
(c) O(n2)
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