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2n

Show that 2" < ( ) for all 2 < n.

n

Answer:

Let’s use mathematical induction. The formula is correct for n = 2, because 22 < 6.
Suppose it is correct for n = k.

. (2h)

2 < A

We know that
<2k:+2 2k +1
k+1 kE+1

Multiply these inequalities side by side to obtain:

o+l _ (2k + 2)! (z(k: + 1))

G+D)lk+1)! \ k+1

So the formula is correct for all n.
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Let’s use mathematical induction. The formula is correct for n = 2, because 6 < 42.
Suppose it is correct for n = k.

e,
o <4

We know that

2k+2 2k+1

<4
Ek+1 k+1

Multiply these inequalities side by side to obtain:

(2K +2)!
k+ D (k+ 1)
2(k+1) k1
(k+1)<4

So the formula is correct for all n.
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