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Devise a recursive algorithm for computing n¢ where n
is a nonnegative integer, using the fact that (n + 1)2 =
n?+2n+ 1. Then prove that this algorithm is correct.
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Verify that the program segment
2

+y
if y > 0 then
zi=z+1
else
z:=0
is correct with respect to the initial assertion y = 3 and
the final assertion z = 6.
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Let P(n) be the statement that 12 4+ 22 4+ ... 4 n2 =
n(n + 1)(2n + 1)/6 for the positive integer n.
a) What is the statement P(1)?

b) Show that P(1) is true, completing the basis step of
the proof.

¢) What is the inductive hypothesis?
d) What do you need to prove in the inductive step?

e) Complete the inductive step, identifying where you
use the inductive hypothesis.
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Prove that 12432452 +...+2n+ 12 =m+1)
(2n+1)(2n+3)/3 whenever n is a nonnegative integer.
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Suppose that a store offers gift certificates in denomina-
tions of 25 dollars and 40 dollars. Determine the possible
total amounts you can form using these gift certificates.
Prove your answer using strong induction.
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Find £(1), £(2), £(3), and f(4) if f(n) is defined recur-
sively by f(0) =landforn =0,1,2,...

a) fn+1)=fn)+2

b) f(n+1)=3fn).

o fn+1)=2/™.

d) fn+1) = fFm)?2+ fn) + 1.
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Give a recursive definition of the set of positive integers
that are multiples of 5.
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Trace Algorithm 3 when it finds ged (8, 13). That is, show
all the steps used by Algorithm 3 to find ged(8, 13).




