
Concepts of Mathematics Nightly Assignment #7 Due August 3
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Interestingly enough, the above identity is actually true. Additionally, there are two errors in the

following proof; it is enough to find just one.
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Proof. We prove by induction on n. Define
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for easier reference. Notice that f(n) =
√

1 + n · f(n + 1).

Base case: If n = 0, then f(n) = 1, so the base case holds.

Induction hypothesis: For some n0 ∈ N ∪ {0}, f(n0) = n0 + 1.

Induction step: Assuming f(n0) = n0 + 1, deduce that f(n0 + 1) = n0 + 2.

We know that f(n0) = n0 + 1, so squaring both sides gives

f(n0)2 = (n0 + 1)2

⇒ 1 + n0 · f(n0 + 1) = n2
0 + 2n0 + 1

⇒ n0 · f(n0 + 1) = n0(n0 + 2)

⇒ f(n0 + 1) = n0 + 2.

Thus, by the principle of mathematical induction, f(n) = n + 1 for all n ∈ N ∪ {0}. Setting n = 1

yields the original identity. �
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