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Induction

Consider this problem
. regardy change

C coins )

claim : far n > = 8
,

n cents can be made with

-
34 Cains Any 54 coins

(we
Budd

from

a
Base

to make
Santy

is it true fr 8 -

Tes III, { trueufmra
"

is It true fr 9 -

yes 3 . 34

is A the far 10 - yes 2 . 54



Hear
nought

Be prove far All n ?

let's
say

we know we have done All the

work
up to K far some K .

ktl cent

s÷÷"o%÷ !34 54
5 cent

coin 'S

CAN I use this to get Kel ?



2 cases

\ 5 coins ) = O
-

TAKE AWAY 3 - Kent coins ADD 2 - scent

COINS

K - 9+10 = Kt I

15 Coins / F O
'

 - take
away

t scent coin

ADD 2 34 cows
.

( k )
z

K - 5-16 =kt I



I :÷
"

:
"

::* . . . .

De Mayan formalized it
a named

HMAthemAhaAI,NDactroy
P is sane property defined over the integers

and a IS some fixed
integer AND

I
.

Pla ) is true

2
.

VKEZ
,

Kaa
,

Pdk) → PCKH )

( for all Integers
K

,
k bigger or equal to a

,
If

Plk ) is true then Plktl ) is true )
This implies Huez

,
us

-

- a
,

Pcn ) ( ft . all foray bigger
Than - real " "

to  a Pca ) is true)



Proof Technique !

we often want to
prove a statement (property )

tf neck
,

nza
,

Pca ) is
true

We Do this in TWO Strep !

BASE case ( BAS 's case ) - show Pla ) is true

Inductive step ( we want to
satisfy

It k3a If PLK ) is true then Platt ) is true )

To Do this weAssume Pla ) Aus use it to prove Platt )



cowsv.io

"

"jiti:÷÷±m÷gh
Pch )

' tf n 2=8
,

h cents can be made with 34 coins AND

54 Coins

( we argue by mathematical launch a . )
Proof by INDUCTION :Consumer

the base case when n=8
. We know that

8 can be made with I S4 can Ams I 34 Coin . So

8 cents can be made wits 3 am 5 cent cans
,

Now consider an innuctuue hypothesis far K an arbitrary
kx8

Integer .
We Know from our hypothesis That K  can be made



from 3 cent coins AND 5 cent coins
,

There one two Cases :

Case I
.

K is made up
of At least one 5 cent can ,

Then to Schow that ktl Can be made from 35.5

Cent coins we use all of the Coins fan

K
leaving out I 5 cent coin And Addy IN

L 3 cent Counts
.

Since K - 5+6 = ktl

we KNW ktl can Be made from 3 and 5 cent

COINS I

Case 2 : k is made up
of any 3 cent coins .

we know Son our Assumption kZ9
,

so

we have at least 3 - 3 cent coins
.



We venue 3 . Scents Coins AND ADD two 5 cent coins
.

Scarce k -9+10 = Kel
,

we know Kel can Be made

from3 AND 5 cent coins
.

So far All my 8
,

n cents CAN Be MADE
Usg

3 Aws 5 cent coins -

DX QED .



fly! i = H2 -13T
.

. .
.tn = hlo

2

p property IS the statement

Itself
.

( Sum of Itoh Is equal\ to NII )Base Case : a
-

- I

I w left hams Abe

¥4)= I = I - right hand side So were good .

Inductive

Hypothesis k > = , let -13
.  . .

.
 the = k¥1 ) we

2
assume K



Frau our Assumption we know I -12+3-1 . . . .tk
=kU

2

Consider left hand Side far ktl

t.tt-3-i.cc
.

t Kt Kt )
-

- .

From or Assumption this is klkg + Kel

But this is k¥-4 2¥11
)

which simplifies to (ktDC
2

which is the derived right
 hand side far Kel

&
1+2+3-1 .

. . . .
-1kt =

t ' I which implies

1+2 a-  .
. .  - + n

= h ) for
,

a > =L 1B



it = I -14-1 . . . .
+ h2 = hlnttK2n

6

Proof by tarnation :

Consider the base case when n=I

we have
1 on left Side

we hare I Litt ) l 2-11 ) 6
-

=

6-
= I as desired

.

6

Now we assume by inductive hypothesis that for some KII

1+4+9-5 - . . .  -1k
"

=
kcktl )( 2kt )

-

6

Ams we Argue that 1+4+9 t
. . , . Kat ( k+D2=#DktH)



Left HAND Side Right Hams Side

a fktl)(kt2)( 21kt ) -11 )
I -14-19-1 . . .  - tktcktl )

'
-

6

We know lt4t9t . . .

.+kd=kCkkt)
6

So

1+4+9-1 . .

.tk#tl)2=k1ktktl)+CktDCktl

)

which CS klktl )( dktl )

g-
+ 6Ckkt

6

which 'S
Klatt )L2ktI ) -166kt )lktH

=
K ( Iktl ) ( kN ) -166*16 'D=



( GCKH)tkC2ktl))( kit )

( Goethe -12k 't k ) ( Kt )
-

6

( 242 -17kt 6) ( ktl )

T

( 2kt 3)( Kt 2) ( KH )
-

6

( ktl )Cke2J(2( Kel ) -11 )
Nov consider ought hand side 6-

But this is ( Kel)CktDC2kt3)/• - So Lots -_ Rots .


