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Many number theoretic
assertions have the form
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Every natural
number n is equal

to a sum of at most four squares

If we want to check these statements for

any particular integer this is easy



For example

12 22 3 42 1 4 9 16 30

21413ㄒ
128十

𠿟 二 是 30

4 12 12 12 12

However this is not a proof since we want

to show the statement is true for

all natural numbers

Reh In a lotof cases

to prove something
is hard sime you need

to show it for all the cases

to disprove something is easy
since you only



need to show it is false for one exaple

Therefore we need to study

the method of proof

tere are 3 main methods we will use

111 proof by using definition

121 proof by contradiction

131 induction

In today's
class we will study the

inductionh



Induction method

Step I Initialization Cheek the initial case

n I

Step I Induction step Assune that we

have already completed
the proof.for n

I called induction hypothesis prove the

statement for nt1

Why this methods
work

Reason By step I n I V

by step I n 2 V

bystep I
n 3 V
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Example Use induction to show
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业 for all n

Proof We write for all n
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step I show P11 is true

1step I assunē that pen is true

show Pint I is true
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Step I Assure Plnl is true that is
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Therefore by
induction we show pin is

true for all n that is

for all n 12122 n2
2
3

Another version of induction

comgleteinduet.in strongindution

_____stepIshowthatn 1 is true

Step I
assure that the statement

is

true for numbers up to 几

show that ntz is true




