
 Sec 8 1.3
Let f x 1 t x 1 2 G go 19 X 192 2 1
Want to compose F with a

F Gas f I t GA t GCx5 t GK t

I go191 92 21 1 go191 92 21 go191 92 21 t

t go19ftgo't 1 9 1 921 goodgetgoggotgigogot X't
gztgogz gzg.to t3go9o9zt3gogig t XZ t

doesn'tmake sense if g fo unlessthoseinfinitesums converge
defd12

But we don'tthinkaboutconvergence

If 90 0 F GCN It GK T G t GCAP t t GCH 1
claim
Tewill be able to compute the coefficient of say K 5
from just the terms GK t Gcn t t KD's

Everysingleterm Gox k gyxtgzx2 gzx3 t.DK

CX 9192 193 21

Xk getgzxtgzxi o.DK with K 5

will contain only powers of higher than the 5th
so we won't need to look at those terms

to find the coefficient of X5

If go o F GCN I 1 Guy t Gaf t Gcap t t GCH 1

I t g xt ztgigDX2tCgi9igitg.gz19291g Jx't

g.ie

iidk 9iYxe

Thecomputation of the coefficient of each Xk for FCGCx is
a finite process so the coefficientof eachXk is well defined
so the series FCG.ca is well defined



E g e D is a well defined formal series because

FCA ex It t

GCN ex1 0 4 Xz here go 0

but

e is not defined from our definition of composition
of power series

because if GCN ex It t then go 11 0

1hm 8 13 Let a 0

let an bethe of ways to build a structure on an n ett set
Let h L
let hn be the of ways to split n into an unspecified number of

disjoint yenempty intervals
then build that structure on each of these intervals

I def812Then H X et AK AK t
I ACH

Hal E h Xwhere ACH E anX nyon 0 betimes
PI Thm8.5 Product Formula says that A k AK ACN Acx is the

generatingfunction for the of ways to split n into

K intervals then build the same structure on each interval
So the number of ways to split En into an unspecified
number of intervals thenbuild the same structure on eachinterval
is ACx A x t AK t A K 1 2

Kz
Ak k

Since a O none of Alak has a nonzero constant term
But ho 1 by def so HK e I t Alak 1

lez l AG 1o



See the problem in the book

Ex8.14 An is the ofways to choose a leader froman ett set
so an n

as
Then A x E nxn

n

HCN E hnX 1hm i 1 243 3 211 2 1 y12 2 37 31nzo
Check For n 1 split into one interval

For n 2 splitinto one interval of size 2
2choices

two intervals of sizereach choice

For n 3 can split
1 1,1 or 1,2 or 2,1 or 3 totalp
f b b b

echoice choices choices 3choices

D l 2 1 2
as HG 1

Then A x E nxn l AG l 3 1 2

n

f

t.is x
xfE.ox7 L

i C xX
122 1 2 X

x 1 d x
x l 3 1 2

quadraticformula
1 to 1 where X 3t f 3I 3 1 2 X x x p z

A Do Partial FractionB
x p

Him it E xx E AN
h n 1 if neo

Can ri west
hn lil 3,8 21 55 everyother Fibonacci S

l l 2,3 5,8 13,21 34



7hm 8 15 compositional Formula
if a to we cannotdefineBEACH

et ao o

An be the of ways to build a structure on an n ett set
Let bo L 4
bn be the of ways to build a second structure on an neHset

Let go 1
9n be the of ways to split the set Cn into an unspecified

number of nonempty intervalsbuild a structure of the 1st kind on each of these intervals
then build a structure of the second kind on thesetotthe intervals

Denote by ACN BG GK the gen functions ofthe sequences an bn gn3
Then GCN B ACN

PI
For a given K if we split n into K intervals

there are bn ways to build a structure of the 2ndkind
on the K ett set set of these K intervals
Theproduct formula says the 0 GF for the of ways
to build a structure of the 1st kind on each interval
is AG ACN ACH AG

k

the contribution of this case whenCn is split into k intervals
is bk ACN ke Summing over all k we get
Gk I buAkDk Et B ACN

K o


