
Ch3 .
Basics of enumerative

Let R be a commutative ving with 1
.

combinatorics
. RCxCT = the ring of polynomials

in

ec
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R
.
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Formal power series and
Def) The ring of formal power series in es
-

with coefs
in

R is the set

generating functions .

A peseries is a series of the form R([173=(90+9 , x +92x- ...: 90
, 91

, 92
.... ERY

:

flell = do+a&2x+ ....
with addition

an : coefficient of x in floll. (anxh)+ (* bux) = (antbulo
do : the constant term of f(x .

If andIR
,

then fill can be considered multi

as a function defined on the set of R (amit (brc)=E(narbat)fo which the series converges

ex
.

If IXK 1
, (Formal power series are polynomials with

Hatert... infinite degree)

But this doesn't make sense if (XI ?1
.

The multiplicative identity
is

1= 1+ 0x0C+ ....
-

Themultiveinverse of fixe is

a formal power series g(x) such that

fexg(x)=1 .
(If g(x exists) .

we write f(xt orx for in of fex
.



ex . Hastect...= # holds . ext elt --
because is not a formal power series in RR[017] .

[CtR- ... ((1-x) The constant term is o! -> infinite sun .

= It t ... ) - kext ... (
exe . == eZ

= 1 njon !

=>

Get --= 1 -X.

is a formal power series in IR[X]T
.

because ceft of ech is e

and (1-X) = 1+x+x+ ...
!

For two formal power series

# fext=2 fre
, gall* guei (90=0)

n50

Important aspect of formal power series we define the compton of f and o by
: the weft of ai must be computed f (g(x)) = Efu gen

.

in a finite number of add & mult. no

Since go-0
, gI has lowest degree >m

.

The coef of xim in fig(x)) is equal to

coef) of am in fugcal"
If go to

,
const term of fig(x)) is fngo



Prop R : field. f(xtR [K1J]
·

As in calculus we define the dentative of

+ exBts > flo)FO .f(x)
-

fix) = fux"

constant term .

PA) (S7 Let g(X=fex · Suppose flor0
.

by f(x) = Infect .

The const term of f(xg(X is f(o)9(0)= 0

-Pfxg))= +(Gg(x + f(x)g(x)
But fexigu=1 has const term 1

centradiction .

↳ let's write () =
*gix (g(0)-o)

fext= for fix+fx+ ...

f(g(x) = f((g(x)) g(CX . (910)=0)
= fo(It folf,x+ fifzt ... )

=fo(1 - h(x)
.

hix-mahux, hu=-fotta
.

= I Fix I. (1t hix+hux)
hix has lowest deg - n . Is

.



Deft thetingfunction for a seg Def) A : a set of (combinatial) objects .

Sanduso is the formal power series A weight of A is a function

wt : A -> He
anx" .

any ring .

thetingfunction for A with respectto at
ex

.

the gen . Ath for an=&" is is

=I less-Fea aEwta) .
(provided this sum is valid)

n%o

ex . A= 20
, 1 ,

2
,

... 2
.

ex an=M . 2"
. at (a) =

9
.

Take decivative
in

pher ex
.

the gen fith for A is2

n>,0

= mac-
#Ex I wal= =

x .atA
Mult by x

mer-E



ex . A : setof all subsets of Ch].
wt(a) = xal yn-1al

The gen Ath far A is

Ewta) = I <dalyntal
act a<[n]

= (E) xynk= Cesty

ex) A =

setof permutations of Cri .

wt(a) =

x
Cycle (a)

cycle (a)
= # cycles in a

- => ut(a) = exect1) ... (dth-1)
.

aGA


