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Then there exists an integer such that 

Because is an integer, is an integer, so 
is true.

Inductive Step: Let and assume that is true.

Let be the predicate is a multiple of 6 for all 

Base Case: is true because , which is a 
multiple of since .

We will prove using induction that is true.

Therefore, by induction on , is true for all 

Multiplying both sides by , we get 
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Proof that 7௡ − 1 is a multiple of 6 for all 𝑛 ≥ 0, with errors corrected:

Let 𝑃(𝑛) be the predicate 7௡ − 1 is a multiple of 6 for all 𝑛 ≥ 0.

We will prove using induction that 𝑃(𝑛) is true.

Base Case: 𝑃(1) is true because 7ଵ − 1 = 6, which is a multiple of 6 since 6 ×
1 = 6.

Inductive Step: Let 𝑘 ≥ 1 and assume that 𝑃(𝑘) is true.

Then there exists an integer 𝑏 such that 7௞ − 1 = 6𝑏.

Multiplying both sides by 7, we get 7௞ାଵ − 1 = 6(7𝑏 + 1).

Because 𝑏 is an integer, 7𝑏 + 1 is an integer, so 𝑃(𝑘 + 1) is true.

Therefore, by induction on 𝑛, 𝑃(𝑛) is true for all 𝑛 ≥ 0.
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