0.11 Let S(n) = 1+ 2+ --- 4+ n be the sum of the first n natural numbers and let
C(n) = 1° + 2% + ... + n® be the sum of the first n cubes. Prove the following
equalities by induction on n, to arrive at the curious conclusion that C(n) = S%(n)
for every n.

a. S(n)= in(n+1).
b. C(n) = i(n* +2n® + n®) = In’(n +1)%
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1.3

The formal description of a DFA M is ({q1, ¢2, 43, ¢4, G5}, {u, 4}, d,¢3,{gs}), where ¢ is given by

the following table. Give the state diagram of this machine.

u d

qr | 1 g2
@2 | @ g
a3 | G2 qa
44 | @3 45
G5 | 41 G5

1.4 Each of the following languages is the intersection of two simpler languages. In
each part, construct DFAs for the simpler languages, then combine them using the
construction discussed in footnote 3 (page 46) to give the state diagram of a DFA
for the language given. In all parts, ¥ = {a, b}.

g. {w|w has even length and an odd number of a’s}



