The Principle of Mathematical Induction

This principle provides a way to prove that a statement S(n) about integer n is true for every n > some
no. Four forms of the principle of mathematical induction are given below. The first two are sometimes
called “strong induction.” In all these formulations, the variables k, n, and ng are integer-valued
variables.

If S(n) is true forn=n,

and if for every k > n,

the truth of S(n) for n, <n <k
implies the truth of S(n) for n =k,
then S(n) is true for every n > n,

If S(n) is true forn=n,

and if for every k > n,

the truth of S(n) for n, <n <k
implies the truth of S(k+1),

then S(n) is true for every n > n,

If S(n) is true forn=n,

and if for every k > n,

the truth of S(k-1)

implies the truth of S(k),

then S(n) is true for every n > n,

If S(n) is true forn=n,

and if for every k > n,

the truth of S(k)

implies the truth of S(k+1),

then S(n) is true for every n > n,

Proof boilerplate

Check that S(n,) is true.
Letk > n,,

Assume S(n) for n, <n <k.
Deduce S(K).

Conclude S(n) for n > n,,




