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Finding the successor of a natural
number written in base b

⇒ nn-irn.in . . Ro represents
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. + no
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PRINCIPLE of INDUCTION :

-

Let Pla ) be a proposition about natural
numbers ,n . suppose PG ) is true .

Suppose if PCs ) is true , then Platt ) is

true .
THEN Philo true try



Example : "se 's
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Covering the above points on a plane
using lines

.

4h21 an integer . 2 a set of closed intervals
→
Natural numbers

The endpoints MV of each interval
at ten a V In ;
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,
I
,
E
I
, then Z

, nIz= Of ~ I , C Ie

or 2<0 I , .



- Covering sn :

let L be a collection of lines covering sn .
- If the line trty -_ n e L - the remaining
Unis com points in Sai - no point in Sn-1

is wound by l ; By induction 2143 has

cardinally at least n i
. L has cardinality

htt

- If the 2 : Each home in L contains

at most one point from Rty=n ,
There are

not points i. at least htt www.

QED



- Aaron: III en-I ; In tatt the largest
Fr of intervals one can selection -1 .

Ex : ④ n)
,
G) n -D

,
- -

.

.
6,23 .

w.to.GG/nIe I .
If there is no other closed interval fi ,j3

,

in I
,
then I contains G. h ) and

intervals harming G. n)
.

But by induction #
intervals we can pick with LE4V In , is

at most n- 2 i. III E n - Let = n- I
;

- on the other hand if I contain E , j]
forsome j ; Among all such intervals pile
the one where j is man set j=k,
i. Is G. if U segments covering G. by U

Segments covering Chet
,
if

By ind # intervals covering 4,63barmouth
-1
,
and # " in fkel , n) I n- h- I

i. =p intervals in I ± It b- It n -k- I = n- ly
QED



A ixz chessboard with a hole,

* FIE#¥EAllowed dominoes

I
,

I 2

"

If the hole is in La
,
select the domino as

shown
; By induction each

of 1,22,
Is 424 one



Square chessboards
of age
I
- '

x2

"

with a

hole and so can be covered by dominoes
of the top DJ .

QED



• on an infinite sheet of white paper ,
n squares are coloured black

. At time
f- f. . . . squares are recoloured using :

each square gets the colour occurring at least
twice in the triple formed by the square ,

its top neighbour and its right neighbour .

Show that all squads are white after t=n .

If :
let h be a horizontal line extending to as
on either side with the # black squares

on or above l being k ;
let c be a vertical line extending to •
on both sides with A black squares on
c or to the night of

C being by
Claim : for time step he and beyond,
AT squares to the right of

h and above

c are white ( please check !)



• We prove the claim by indention . -
h .

To complete the proof
let s be the square set all the given
black
; squares

me north / east of s ;

I

8¥
. - -

-17¥#
- - -

-h

Ic

Case ① : the two squares the right fs &
above S one blade .

Then at f- I
,
s goes black ;

But # black squares to the right and one
E n- I
;

so too on Hakone .

^ By tone t= n - t all above htt



the right fc are white and remain white

beyond my

But then at n
,
s goes white & we are

done ;

(Phase check f)



.

An [ Amen , Plan ) ⇒ pts ) ]⇒
An PG ) ;

Proof? 941 be the statement
" plus) holds A man

"

;

= This is equivalent to the first
Version

of PE ; ( please make sure
you

understand the}



Induction in definition .

E- 0
,
FEI

Fai ' Ent E- , i
n> 1
,

Fine t )
" '

=

• A- regions m lines Can ohhide the plane
into .

Itt
4 2 24 37 4 11

5 16
=
- -

.



Pattern is clear !

f- fmt. Hm - 'Hm ; fat =L

i. mlmee )
Ttl

= The atom is clear ; QED

Extension to planes in IRS ;
-

Let the max # regions with - planes
be plant,

• w.to .g the max
7 - co-ordinate of a point of

intersection On the configuration is say z= a ,
•
w.to .g we can rotate the given

configuration so that one of the planes is
the plane f-a.



Now assume we remove the plane
2-=ay

The remaining m-1 planes give us at
most film - i ) regions .

We alarm that way new rigor introduced
by E-a is in bijection with regions
formed the tunes we

get considering the intersections p , nfz=a3,

ten G=a3 , - -
.

, pom ,

n ft - a} . Check )

i.wehaTI plm ) ⇐ Hm - It ← + I

-
Man we can get 6 plan - ' It M¥+1
H ' )

pimp m%5 AED
6

.



PITFALLS : All horses are brown .

- b) lz . . . ,ln been> 2 distinct lines in the

plane ,
no

two of which are parallel . Then
all these hues have a point in common

.


