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Chapter 10: Strong Induction

- recursion - strong induction

Definitions & Theorems

members (the inductive case)

n, by proving two associated statements:
1. P(l)and 2. forany k, P(I) APQR)APQB)N..APk)=>P(k+1)
e NOTE: recursion and induction go hand-in-hand

e Recursion is a method for defining a sequence of numbers by giving one or more initial values
(base cases), together with a rule for generating new members of the sequence from past

e Strong induction is a method for proving that a statement P(n) is true for all natural numbers

a. B =4 b. B, =12 c.fornz3,B,=B, ,—2B, ,

Example. Consider the sequence of numbers B, B,, B;, B, ... defined by the following three rules:

Proposition. Forall n, 4|B,, .

Outline for Proof by Strong Induction

Proposition. Vn € N, P(n)

Proof.

Base step. Prove P(1) (or the first several P(n), as necessary)
Inductive step. Prove that for any given natural number £,
P(HAPRYANPB)AN..APK)=Pk+1).

It follows by mathematical induction that for every n, P(n) is true.

Theorem NT 5.1: Every natural number n > 1 is either prime or divisible by a prime.

Theorem NT 5.2: Suppose p is prime and a,,a,.a;, ...,a, are n integers, where n>2. If

pla, - a,-a; - ...-a, ,then pla, for atleast one of the ¢, (1 <i=<n).

Theorem NT 5.3: If n is an integer greater than 1 then n can be written as a product of primes
(HINT: Prove using strong induction. Consider two cases, when k+1 is prime, and when it is
composite)
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Theorem NT 5.1: Every natural number n > 1 is either prime or divisible by a prime.
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