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But how do we prove such a thing

theorem The Principle of Mathematical Induction

For each n EIN let Pln be some statement
it

Plo is true and
For all n CIN Pln Pln 11 is true

then fan all n Pln is true

Estates
To prove a statement of the form Vntt.lv Pln
it suffices to prove that PhD is true and that
f all north Pln Platt is true

Note we can replace 0 with the smallest number we're
trying to prove the statement for



Terminology

The part rt Pld is called the basecate

The proof of Vn Pln Pluta is called

the inducti step
In the induction step the assumption Pln is

called the inductimhypothesis
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pIWe proceed by induction on n

Basecasee we need to prove Pll that is

i
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Inductinstey
Let n 1 and assume that

i 2
1

induction hypothesis

We want to prove that
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We make the following calculations
htt
2 i i mi
Tal

n
mi by induction hypothesi

Mtn 4122
n2t3nt22

Cnt 2
factoring
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Pln Plena
Thus by the principle of mathematical induction
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egg For all n34 we have 3h a 2

pI Ve proceed by induction or n

Basecase We need to prove ply that is
3 Y 24 This is true since 3 4 12 a 16 24

Induction step
n

ut n34 and assume 3h 2 IH

Ve want to prove 34 11 a 2

3 ntl 3in 13
2 13 by IH



z t 24
E z 12 since n 34
2 Z
n t I2

So by the principle of mathematical induction
for an n 34 3h 2 B

non eg Every horse is the same cobs

The actual statement we prove is

For all n 31 if X is a set of n horses then all
horses in X have the same color

prod
Basecase Suppose there is just one horse
The horse is the same color as itself so the base case
is true

Inductim step
Let nail and suppose that every set of n horses

is the same color

Let X be a set of null horses




