Section 5.1

1. There are infinitely many stations on a train route. Sup-
pose that the train stops at the first station and suppose
that 1f the train stops at a station, then it stops at the next
station. Show that the train stops at all stations.

S g DCE) be the tmin Stops ak the £ stadin.
ST, ke i S’tops al L ft station ( PA) 1S m) and
Tl Trath Steps ok o ST and T stops at Fe o€ o wl
C Peed = Peetn)
Than by the mle o Tefluows |, we kae
P = P E((:),) —>Pc;)
24
( \(P)P—) /( + PO

Witch weans that  ths. Haih wﬂ | stope 4 all Ha D

Use mathematical induction in Exercises 3—17 to prove sum-
mation formulae. Be sure to identify where you use the in-
ductive hypothesis.

3. Let P(n) be the statement that 12 + 2% + --- + n? = n(n +
1)(2n + 1)/6 for the positive integer n.

a) What is the statement P(1)?
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b) Show that P(1) is true, completing the basis step of a
proof that P(n) is true for all positive integers n.
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¢) What is the inductive hypothesis of a proof that P(n)
1s true for all positive integers n?

d) What do you need to prove in the inductive step of a
proof that P(n) 1s true for all positive integers n?

e) Complete the inductive step of a proof that P(n) is
true for all positive integers n, identifying where you
use the inductive hypothesis.

f) Explain why these steps show that this formula is true
whenever 7 1s a positive integer. .,
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5. Provethat 12 4+ 32 4+ 5%+ -+ 2n+ 1)’ =+ 1) 2n +
1)(2n + 3)/3 whenever n is a nonnegative integer.
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7. Prove that 3+3-5+3-5%+.-+3.5"=3(5""'-1)/4
whenever n 1s a nonnegative integer.
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9. a) Find a formula for the sum of the first n even positive

integers.
b) Prove the formula that you conjectured in part (a).
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11. a) Find a formula for

rr. o1
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by examining the values of this expression for small
values of n.

b) Prove the formula you conjectured in part (a).
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15. Prove that for every positive integer n,
124234+ +nn+1)=nn+ 1)n+2)/3.
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21. Prove that 2" > n* if n is an integer greater than 4.
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