
#5.2 Proof by Mathematical Induction

! In this section, Mathematical Induction, as a proof
technique, will be covered on some examples of number
theoretical concepts and sequences.



Proof by Mathematical Induction

1. Equalities ( involving Sums/Product )

2. Inequalities

3. Divisibility

4. Sequences ( General Terms, recursive sequences)



• For all integers n≥ 2 , prove that
2𝑛𝑛 < 𝑛𝑛 + 1 !

Example



• Show for all integers n≥ 0,
3|(22𝑛𝑛−1)

Example



• Show for all integers n≥ 0,
4|(5𝑛𝑛−1)

Example



• The recursive definition for a sequence is given
by 𝑎𝑎1 = 2,𝑎𝑎𝑘𝑘 = 5𝑎𝑎𝑘𝑘−1,∀𝑘𝑘 ≥ 2.

• Write out the first four term of the sequence.
• Prove that 𝑎𝑎𝑛𝑛 = 2. 5𝑛𝑛−1 , ∀𝑛𝑛 ≥ 1.

Example





Strong Mathematical Induction



• Any integer greater than 1 is divisible by a prime 
number.

Example



• The recursive definition for a sequence is given by
𝑎𝑎0 = 0,𝑎𝑎1 = 4,𝑎𝑎𝑘𝑘 = 6𝑎𝑎𝑘𝑘−1 − 5𝑎𝑎𝑘𝑘−2,∀𝑘𝑘 ≥ 2.

• Write out the first four term of the sequence.
• Prove that 𝑎𝑎𝑛𝑛 = 5𝑛𝑛 − 1 , ∀𝑛𝑛 ≥ 0.

Example
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