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StrongInduction
Base Case s

Indchon step Instead of assuming Pln to prove Plath

assume Ptp to prove Platt

Inductiehypothesis

Logically this is just as good as ordinary
induction

thm Every natural number
n has a binary

representation ie

n 2M 2M t 2ms

where mi ma n m are all distinct Cno repents

EI 20 24 22

35 25 t 2 t 2

Proof By strong
induction on n

Base case n L Then I I



Inductrestep i Let a be a natural number

and assume the theorem is true for all

numbers 1,2 3 n That is if lEkEnJ
then he has a binary rep

Wanton ntl has a binary rep

Let a bethe largest integer such that

2 2 htt

If 29 ntl then we're done

Otherwise I En ti 2 k E n

so by the ind hyp

Ntl Za 2M 2mi 2ms

where the exponents are distinct

ntl Za t 2M 2mi t t 2ms

is 2 in here

If it is
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which contradicts how we chose a

So there are no repeated exponents


