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Let it be true for n = k that 22" — 1 is divisible by 3 This implies that
as
2 _1=(F 12k +1)

Either (2% — 1) is divisible by 3, or (2¥ + 1) is divisible by 3. And hence
F=3m+1 or 28=3m—-1

Where m € N.
As this is true for n = k, if it were the case that for n =k, 28 =3m + 1

22(k+1) 1= (2k+1 o 1)(2k+1 + 1)

(28 x2-1)(2F x2+1)
=(2Bm+1)-1)(2Bm+1)+1)
= (6m+ 1)(6m + 3)
=3(6m+1)(2m+1)

3(6m + 1)(2m + 1)

3 =(6m+1)2m+1) e N.

In the alternative case, that for n = k, 28 = 3m — 1

22(k+1) 1= (2k+1 o 1)(2k+1 + 1)
=(2"x2-1)(2"x2+1)

2Bm—1)—-1)(2(3m —1)+1)

= (6m — 3)(6m — 1)

=3(2m —1)(6m —1)

3(2m —1)(6m — 1)

3 =(2m —1)(6m —1) € N.




Hence it is true for either case arising in n = k, and hence for n = k + 1.
Forn=1

22 _1=4-1
=3
3

-—=1eN.
3

Which makes it true for n = 1. As it is true for n = 1 and n = k+ 1, by the
principle of mathematical induction it is true for all n > 1



