Prove by Induction that 12" + 2 x 5™ 1 is divisible by 7 for neZ*

Let P(n) be the proposition that 12™ + 2 x 5™ lis divisible by 7 for neZ*

Show true forn =1
128 +2x57 1t =12+2x1=14
14 =7%2
14 is divisble by 7

Hence true forn =1

Assume true forn =k
Assume that 12% + 2 x 5%~1 s divisble by 7
128 + 2 x 51 = 7m , meZ
12 = 7m — 2 x 5F1
Show trueforn = k+1
Show that 12%*1 4+ 2 x 5k s divisble by 7
1281 4+ 2 x 5F =12 x 12% + 2 x 5%
=12(7m — 2 x 5%71) + 2 x 5k
= 84m — 24 x 5871 + 2 x 5%
= 84m — 24 x 5871 + 2 x 5 x 5k~1
= 84m — 24 x 5F71 + 10 x 5%
= 84m — 14 x 51
= 7(12m — 2 x 5k71)

7(12m — 2 x 551 is divisible by 7 provided that keZ , k > 1

Hence true forn = k+ 1

Concluding statement

True forn =1

Assuming it is true forn = k thenitis true
forn = k+1

Therefore itis true foralln € Z*
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