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#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.



• General Term: Given as 𝑎𝑘 , stated with an 
initial value for 𝑘.

• 𝑎𝑘 : Gives a formula for how the 𝑘𝑡ℎ term of 
the sequence is obtained from the value of 𝑘.

• The range of values of terms of an infinite
sequence may be a finite set.

• A sequence may have different expressions for
its general term.

Infinite Sequences of Real Numbers

#5.1 Sequences (recap)



Sums and Products

Factorials



• ∀𝑛 ≥ 8 , n cents can be obtained using 3c and 5c coins.

Example (n coin problem)

Principal of Mathematical Induction



Principal of Mathematical Induction



Proof by Mathematical Induction



Proof by Mathematical Induction

1. Equalities ( involving Sums/Product )

2. Inequalities

3. Divisibility

4. Sequences ( General Terms, recursive sequences)



• Prove for all integers n≥1,

Example



• Prove for all integer n≥0,

Example



• Prove for all integers n≥ 3

2𝑛 + 1 < 2𝑛

Example



• Prove for all integers n≥ 5, 

𝑛2 < 2𝑛

Example



• Prove for all integers n≥ 2,

2𝑛 < 𝑛 + 1 !

Example


