



































































































Outline

5 4 The Main Function of a Port

poset partially ordered set P E

where f is reflexive antisymmetric transitive some elements

are not compamble

til y e p X ly x y x y or my
ex IN 1 243 and 3 2 and 243

2 3 not comparable

You may know the special age of this function from numbertheory
For any positive integer n define pln as either I o as
depending on the futonsatin of n into prime futon
µ n I it n is a square free positive integer with

even no g
K 2.3.5.7

Primefuton 210

µ n I n it with an odd no ex 7
of prime fats

µ a p if n has a squared prime ft
e 2 4 24 21.3

whats Ml 1 because o prime futon
Now if we look at the more generalised def of the
Mibins function of a poet this is more powerful

Let P be a hunky finite pact with a 0 The
Motion function of P is a map p P Z defined
inductively by
on P 2 integer

54MCH t if x O minimum

ily otherwise

P is loudly finite so the.no of summaries is






































































































orally f
finite so that M is well defined
Wa am more terms to the Lys of the eye to

get the equiv defr
Assume mix to fix 9
hmm x

ily Kronecker doth

Ealy MG Early o fo x to
yell
If x O N l foror
we'll use this inter Early so 15.51






































































































Hasse diagrams

example of more general
definition

mm mn

ask can form of each number
Dso 012
Or

iI I

1
3

hair
tip I
0 1

Prop 5.4.1 In Cn we have

mil t if i o
if i I

0 otherwise

so m Cal 1 1 or 0 depending on

whether n O I m

n 2

B Power set of a set ordered by containment

Pls C til






































































































mm

Prop 5.4.2 If Sf Bn then

M s 41
s

so p Bn fi

Proof show that i s
satisfies SS

th for

Suppose TE Bn and let T K then

It
s

Iggy t Saif

I l K SET
anysubsety

S i

Edt thntigitianitianithiniticiementima
these are

I win is t many smh lets

Eoff fi ft it it y item ok













































































































1 0 1 0

Unten T O then we can see equal to 0

If T 0 ME if 710 1 8g

Theorem 5.4.3

Two poets being isomorphic means they have
the same Haste diagram so the Mobius function

will be the same

I def Kronecker delta

ordered pain are equal iff both words are equal

Sais Said Staff
get zero unless a b and c d

then f e bad







































































































This is the number theory example mentioned
enshir








































Post Farthing onterenwhset P s

where I is reflexive antisymmetric
tmmitivie and some elements are not comparable

K x y EP x s y x y a y or none ofthese
things

ex Z 1 243 and 342 and 273
2 and 3 are not compatible

Hasse dingim p 141

poversetoft I all subsets w

if T K and'Éj's k then no subsets of
site j is

t
number of ways to uniquely

take j elements from K and form a subset

g subsets of t with size

choosing j elements from T

Let Bn E be the port of P 11 n

with subset containment as our inequality



L t t n T L Ken

É F tilj o
see ate

finimal element

a

mobius function
for p x

I
Mobius funten
of a Jfk

which is the
image of x

Proof two poets etc

ton Caitlin

5.4.4 Let P Q

TpxQ
Pay



OpxEAKroneckerdelta in both futm
choose some pair six in PxQ
Think of all pain f yl less than or

equal to fix
If tes then for any yet Ct g I fix
also if y It then for any test g Ee

only any getting a one if

ordered paris are equal iff both contrintes are

equal

Iseman
free
number
theory
exampleI not squarefree

n pipit pit pit pi

divisibility is the motivating engh
for the mobius function



Mobius Inversion Theorem

so 21910,2

iii

ez 2 5 0

01 E k



Minot pkg
219 y 20

y no

m 12,4 m 2,10 nd

I t I t l
I

skip it out enough

5 5.7 inc exe

is an application of
the mobius function
using something v general



5 17 using only Int P that have

the same minimal element

9 B analogous to what we had
a S S

V RA
ens yunderstudy



we have function g
make f using this formula

Extend this to vectors by using a

malni



in
N lmln n 1

Mn t n Mnt n 1 1

MG in Mfa 2 n Y mln 7in 2

1 1 0



1

Theron 5.5.7
prove why

the Motrin
inversionformh

Theorem 5.5.8

am number theory function from
before


