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Pure Math – Mathematical Induction

Axioms & Principles

Well-ordering principle:

For every non-empty sub-set K of ℕ, there exists a least element in K: K(ℕ (xo(K s.t. xo ( x (x(K

Axiom of induction (The 5th Peano axiom):
K(ℕ, K((, if 
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The 1st Principle of Mathematical Induction:

Let {T(n): n(ℕ} be a set of statements, one of each involving a natural number n, if:

1. T(1) is true, and

2. The truth of T(k) implies the truth of T(k+1) for some natural numbers k
Then T(n) is true for all natural numbers n
The 2nd Principle of Mathematical Induction:

Let {T(n): n(ℕ} be a set of statements, one of each involving a natural number n, if:

1. T(1) is true, and

2. The truth of T(m) for all m(k implies the truth of T(k+1) for some natural numbers k
Then T(n) is true for all natural numbers n
Variations of Mathematical Induction

1. True for all natural numbers (m:

Let {T(n): n(ℕ} be a set of statements, one of each involving a natural number n, if:

1. T(m) is true, and

2. The truth of T(k) implies the truth of T(k+1) for some natural numbers k
Then T(n) is true for all natural numbers n(m
2. Prove by the truth for some interval (A):

Let {T(n): n(ℕ} be a set of statements, one of each involving a natural number n, if:

1. T(n) is true for n=1, 2, …, m and

2. The truth of T(k) implies the truth of T(k+m) for some natural numbers k
Then T(n) is true for all natural numbers n
3. Prove by the truth for some interval (B):

Let {T(n): n(ℕ} be a set of statements, one of each involving a natural number n, if:

1. T(n) is true for n=1, 2, …, m and

2. The truth of T(n) for k ( n ( k+m–1 implies the truth of T(k+m) (k(ℕ
Then T(n) is true for all natural numbers n
4. Backward Induction:

Let {T(n): n(ℕ} be a set of statements, one of each involving a natural number n, if:

1. T(n) is true for infinitely many natural numbers n and

2. The truth of T(k) implies the truth of T(k–1) for some natural numbers k
Then T(n) is true for all natural numbers n
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