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Question 85286: 

Prove the following using mathematical induction: 
1. (𝑎𝑏)𝑛 =  𝑎𝑛𝑏𝑛 for every natural number 𝑛 
2. 13 + 23 + 33 + ⋯ + 𝑛3 =  (1 + 2 + 3 + ⋯ + 𝑛)2 
3. 1 + 3 + 5 + 7 + ⋯ + (2𝑛 − 1) =  𝑛2 
 

Answer: 

1. (𝑎𝑏)1 −  𝑎1𝑏1 = 0 

(𝑎𝑏)𝑛+1 −  𝑎𝑛+1𝑏𝑛+1 = 𝑎𝑏(𝑎𝑏)𝑛 − 𝑎𝑎𝑛𝑏𝑏𝑛 = 𝑎𝑏((𝑎𝑏)𝑛 −  𝑎𝑛𝑏𝑛) = 𝑎𝑏 ∗ 0 = 0  

2. 13 − 12 = 0 

13 + 23 + 33 + ⋯ + (𝑛 + 1)3 −  (1 + 2 + 3 + ⋯ + (𝑛 + 1))
2

= ((13 + 23 + 33 + ⋯ + 𝑛3) +

1 + 𝑛3 + 3 ∗ 𝑛2 + 3𝑛) − ((1 + 2 + 3 + ⋯ + 𝑛)2 − (𝑛 + 1)2 − 2(𝑛 + 1)(1 + 2 + 3 + ⋯ +

𝑛)) = 1 + 𝑛3 + 3 ∗ 𝑛2 + 3𝑛 − (𝑛 + 1)2 − 2(𝑛 + 1)(1 + 2 + 3 + ⋯ + 𝑛) = 1 + 𝑛3 + 3 ∗ 𝑛2 +

3𝑛 − 𝑛2 − 2𝑛 − 1 − 2(𝑛 + 1)𝑛 (𝑛 + 1) 2⁄ = 𝑛3 + 2 ∗ 𝑛2 + 𝑛 − (𝑛 + 1)2𝑛 = 0  

3. (2 ∗ 1 − 1) − 12 = 0 

1 + 3 + 5 + 7 + ⋯ + (2(𝑛 + 1) − 1) − (𝑛 + 1)2 = 1 + 3 + 5 + 7 + ⋯ + (2𝑛 − 1) +

(2𝑛 + 2 − 1) − 𝑛2 − 2𝑛 − 1 = (2𝑛 + 2 − 1) − 2𝑛 − 1 = 0  
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