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Mathematical induction is a method to prove a statement containing integers, for 

example the statement: 

1 + 2 + 3 + ⋯ + (𝑛 − 1) + 𝑛 =
𝑛(𝑛 + 1)

2
 

 

A proof by induction consists of a three-step process, the final step being a conclusion: 

 

Step 1: Prove that the statement is true for the smallest possible value of 𝑛 

in the example above, for 𝑛 = 2, we have indeed  1 + 2 =
ଶ(ଶାଵ)

ଶ
 

 

Step 2: Prove that if the statement is true for 𝑛 = 𝑘, then it must also be true for the next 
value 𝑛 = 𝑘 + 1 

in the example above, we assume that the statement is true for 𝑛 = 𝑘, i.e.: 

1 + 2 + 3 + ⋯ + (𝑘 − 1) + 𝑘 =
𝑘(𝑘 + 1)

2
 

In that case: 

1 + 2 + 3 + ⋯ + (𝑘 − 1) + 𝑘 + (𝑘 + 1) =
𝑘(𝑘 + 1)

2
+ (𝑘 + 1) 

1 + 2 + 3 + ⋯ + (𝑘 − 1) + 𝑘 + (𝑘 + 1) =
𝑘(𝑘 + 1) + 2(𝑘 + 1)

2
 

1 + 2 + 3 + ⋯ + (𝑘 − 1) + 𝑘 + (𝑘 + 1) =
(𝑘 + 1)(𝑘 + 2)

2
 

which is the same formula than the original statement. 

 

Step 3: Write a conclusion, such as: 

 The statement is true for 𝑛 = 𝑘 + 1 if it is true for 𝑛 = 𝑘 

 The statement is true for the smallest possible value of 𝑛 

 Therefore the statement is true for all possible values of 𝑛 

For the example above, we would say: 

 The statement 1 + 2 + 3 + ⋯ + (𝑛 − 1) + 𝑛 =
௡(௡ାଵ)

ଶ
 is true for 𝑛 = 𝑘 + 1 if it 

is true for 𝑛 = 𝑘 

 The statement is true for the smallest possible value of 𝑛 = 2 

 Therefore the statement is true for all possible values of 𝑛  
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