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Now, having arrived at a conjecture, how do we prove or disprove it?
We could attempt to make an infinite list of problems. one for each natural
number, and then prove each statement separately. Is this feasible? The list
would be as follows:
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Prove by induction that for any natural number n, 6 divides n* — n. N
Let S={neN: 6 divides n° —n]. Then S<N. In order to use the
Principle of Mathematical Induction to prove that § =N, we must prove
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The Extended )rnncupl e of Mathematical Induction - \/

91' Let ke N and let S be a subset of N such that

a) ke S, and
b) f n=kand neS, thenn+1€8.
Then {(neN:n>k} 8.
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The Second Principle of Mathematical Induction

Let S be a set of natural numbers with the following properties:

a) 1e8S.
b) For each neN,if {1,2,3,....,n} &S, thenn+1€8.

Then S=N.

The Extended Second Principle of Mathematical Induction

Let ke N and let S be a subset of N such that

a) ke S, and
b) fn>kand {k.k+1,....n} =S, thenn+1€8.

Then {neN:n=>k} = S.
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Proposition 3.2

Every natural number greater than 1 is either a prime number or the
product of prime numbers.
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