
 
812.3 THE PIGEONHOLEPRINCIPLE REVISITED

AT NIGHT A FLOCKOF PIGEONS ALL SLEEP IN A COLLECTION OF PIGEONHOLES

DEFINE A FUNCTION F PIGEONS PIGEONHOLES AS f x THEPIGEONHOLETHAT

X SLEEPS IN

IF PIGEONS PIGEONHOLES THEN ATLEASTONE PIGEONHOLE WILL CONTAIN AT LEAST 2 PIGEONS

IF PIGEONS C PIGEONHOLES THEN ATLEASTONE PIGEONHOLE WILL BEEMPTY

EX THERE EXIST 2 PEOPLE WITH THE EXACTSAME NUMBEROF FRECKLES

Proof Define f People 0 l 1,000,000,000 s

f x FRECKLESON PERSON X I ASSUME NOONE
HASMORETHAN

SINCE PEOPLE I S 1,000,000,001 f is a Iggy
00 FRECKLES

IAssumettisistroE
Titus IX ye

Pearce St fix fly



ex IF A IS ANY SET OF 6 INTEGERS BETWEEN I É 10
THEN THERE EXIST 2 DIFFERENT SUBSETS X EA Y EX
ForWHICH THESUM OF ELEMENTS IN X EQUALSTHESUMOF
ELEMENTS IN Y

eg IF A I 6 8 1 3 9,2 s

X 898 Y 86,35 or

X 88,38 4 89,28

Proof Let AE 81,2 105 WITH 111 6

NOTICE THAT IF WE ADDUP ALL THE ELEMENTS OFA
THESUM IS LESS THAN 5 6 7 8 9 10 45

Define F PLA 80 1,2 45 AS

f x Ey y THE SUMOFALL ELEMENTS IN X
WHERE X E A

That is f X n e PLA x 80,1 458 fxx n

Then PLA 21 20 64 and 80,1 4581 46

i BY PIGEONHOLE PRINCIPLE F CANNOT BE INJECTIVE

THERE MUSTEXIST TWO DISTINCT SUBSETS X Y E A ELEMENTS of PLA
suchTHAT f X f Y

Try for
Fun



5512.4 Composition

eg o
f or g

b g 7
l E q 82

3 I o g
c

go f0
E tl
8

2

3 c g

Rangeof f E Domain or g
codomain of f Doman of

g
COMPOSITIONS ARE CARRIED OUT RIGHT To LEFT

got g fix

ex Suppose A 8 1 2 3 4 S B 5,6 78 0 88,98

f A B F 811,6 12,57 13,5 14,7 s

g Bo c
g 115,8 16,8 17,9 s

FIND got WHY is fog undefined



ex Suppose f A B g B c Are INJECTIVE
THEN
go f is injective

Proof
Wi dipEA showthat if a a
Then

goflat I goflat

Letus ProveTHE CONTRAPOSITIVE STATEMENT
IF gofla gof

a Then a a

Assume
gof a gotta since g is injective fla fla

Since f is injective a a a

ex Suppose f A B g B c Aresurjective
THEN
go f is surjective

Proof LET CEC WENEED To Show Jae A ST gof la C

Since g is surjective I beB S.T g b C

Since f is surjective Ja EA s.T Fla b

Titus
go f

la gl flat gtb c

corollary if f A B gi B C ane BIJECTIVE

Then
go f is Bisective



TIM Let f A B g B
c h c D Then holgof hog of

THAT IS FUNCTION COMPOSITION IS ASSOCIATIVE

Proof Let a cA BE ANY ELEMENT IN A
WE NEED To show THAT ho go f la hogof a

so flat be B glb cel and Llc de D

Then go f la gl fla gib C AND

hog b hlgibl ha d

Now holgof la h g flat htc d hog b

hog of la a


