University of Washington, Tacoma

TCSS 342, Autumn 2004, Section A

Handout 02: Practice Math and Java Problems

September 29, 2004

If you need to review mathematics, you may read the following book: Discrete Mathematics and its Applications, by Kenneth H. Rosen. Chapter 1 includes summations, appendix A-1 includes logarithms and exponents. 

Practice Problems:

1. Solve for x: logx 32 = 5/2

xlog_x 32 = x5/2
32 = x5/2
25 = x5/2
(25)2/5 = (x5/2)2/5

22 = x

4 = x
2. Solve for a: 2a = b.

log2 2a = log2 b

a = log2 b

3. Find the value of the following sums. Give a closed-form expression.
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Recall that SUM(i = 1 to N) (i) = N(N+1) / 2.

SUM(k = 1 to 5) (k + 1)
SUM(k = 1 to 5) (k) + SUM(k = 1 to 5) (1)
5(5+1) / 2 + 5
30 / 2 + 5
15 + 5
20



b. 
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Recall that 2N + 2N = 2N+1, and therefore 2N+1 - 2N = 2N.
Recall that SUM (i = 0 to N) (2i) = 2i+1 - 1.

SUM (j = 0 to 8) (2j+1 - 2j)
SUM (j = 0 to 8) (2j)
 28+1 - 1
512 - 1
511 




c. 
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Notice that there is no 'n' in the expression (2k).  This means that each time the expression is repeated and summed, its value doesn't change.  So really we are summing many instances of the same value, which is the same as multiplication.  Remember that there are n+1 numbers in the range (0, n) inclusive.

SUM(j = 0 to n) 2k
(n + 1)2k
2kn + 2k



d. 
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SUM(j = 0 to n) (2j - i2)
SUM(j = 0 to n) (2j) - SUM(j = 0 to n) (i2)
2 SUM(j = 0 to n) (j) - (n + 1) i2
2 (n(n+1) / 2) - (ni2 + i2)
n2 + n - ni2 + i2


e. 
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SUM(i = 1 to n) (1 + 2i)
SUM(i = 1 to n) (1) + SUM(i = 1 to n) (2i)

   SUM(i = 0 to n) (2i) = SUM(i = 0 to 0) (2i) + SUM(i = 1 to n) (2i)
   SUM(i = 1 to n) (2i) = SUM(i = 0 to n) (2i) - SUM(i = 0 to 0) (2i)
   SUM(i = 1 to n) (2i) = SUM(i = 0 to n) (2i) - 1

n + SUM(i = 0 to n) (2i) - 1
n + (2n+1 - 1) - 1
2n+1 + n - 2
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