


•
We introduced partially ordered sets
let X be a set and R a relation on ×

write key if nRy .

• We say R is a partial order iff ;

n Ra RER

If dRy then 7 ( y Ra) 4) KEY ⇒ y In
nRy &yRz ⇒ RR3 hey

, yes ⇒

RE2 .

-E 1) X= 2
"'

,
set of subsets off , - - - is ;

Say :

qRsz (s, Esa ) iff GESL
Check this isapartial order .

4 Fix a tire integer in and let X be the
divisors yn;

If Y
, ,yaE X say 41 yziffb.ly,

check this is a partial order;



I

• Hasse diagram ofa partial order
.

We put an edge btw only if a ey ,
and $8

,
a E 8 I 2 , 2498 ;

- Check : This can be done; Ex : start with

¥1 elements & write them . Then below

that write elements whose immediate
Successor under E are maximal elements ,
and so on ;

- Check : Can recover E form the
Hasse diagram .

ExO : divisors
,
445,10

,
25

,
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• Incidence algebra .

I = Lf :PxP→R ( ftp.y/=owhenafy3 .

• Examples :
-

s s
- svofmuhon ; Kronecker delta ; sstafmdion

.tt#haAne.AvedrrspauoneIR.f*gExIe:f*S;f*o,f*s
- Identity element ;
• Is f- EZCP) invertible, When ?

THM :
-



en h elements,

Lemma Even
any poset P, If , a

bijective function from PIG,a, . .sn)
set

if u in P then ffs) Eff)

Proof By induction .

• t a maximal element (we are dealing with
finite poets, so no problem ) Dl .

. Send r Is my
- Remove u fan P and all edges into a .

Getp
'

.

- By induction 7 f
'

,
P

' -44
.
. . . ,m)

. Let ffs) : f
' (2) tzephfas .



• Fix a linear extension . f. .

• order elements in P

-

Let f- EL1P) . Write ffn,g) in the above
matrix ; I € (say )

: of FG12 Hs) , then a appeals in
a row

,
column earlier than y .

• Entry ftp.ttumabix ?
Is

soso.hnfact all entries below dismal are zero .

-

• Now if we look at any element
in

I and write it in a matrix (with the

ordering given by f)



S -to

say P = ¥5 -

+T4F "
n
=D

:#
✓ •
-2 1

Any fin Up)
in matrix fam

u n z t w s

✓ * * * * * *

:F±:÷:**It 0 0 0 * 0 *

w o o o o * *

S o o ⑨ 0 0*
-

• dont ) = # edges in the poet + # vortices

T checkj

• what if we write a different lined order?



• How
many

times extensions does a

poet have .

• Write a program to ablate the above
)

Again we don't know a polynomial
time algorithm !



• Inverse
of
S function ? denote by peg

for the divisor tattie ?
His bins function

tHr Letp be any poset , and f:P→ IR;

Suppose P has a f minimal element .

set
g (g) = 2- ffs )

aty

Then fly ) . I play) gta) \
• Milius function of

the Boolean lattice
;

.ME bins "

of the
divisor lattice,


