



































































































































RECALL Apolynomial piI J is a diagram
category E Symmetricmonoidal f Bwith category 1 with S t
pullbacks equaliserpreservedby I

ablefunctorsofformA f B I exponent J

E Comone in E OR Comone
EIA Comedia TheassociatedpolynomialfunctorFp

At EB E A Dgicomod B comoduca
is thecomposite

pullsbackalong iscoinductionalong I Ds E I E J OR
fA Bine f A 513 inComone

If EA EB EscomdyCA scomodecB
It Ds Comedy Comodets

composeswith iscorestrictionalong Polynomials compose
fA Bine f A B in Comony

PB
fA Bine f A B in Comonv DPB
exponentiable exponentiable if PB
if Df 1 Itf Df 1 Itf PB

GOAL Want mapping from
polynomials to their associated p F B AI Ag
functors to be functorial i.e

Fpq FpFg
5 9

A C
NEED 5 15 As
1 IfgEIgIg Afg AgAftTfg TflTg

RightBeckChevalley
2 exponentiablemorphismspullback LeftBeck Chevalley fandfexponentiable
stable and closed under composition

g At Ag III
3 canonicalnaturaltransformations
below are isomorphisms

RightBeck Cheyfelley

DII by E
D D E

T
D TI IL IT 2 At 4g TIE Ag

E D Left LeftBeckChevalleyisisoPROP
Beckchevalley RightBeckChevalleyisiso






































































































































PROP PROP Left Beck Chevalleyin E
I h V E u

MNAB is naturality
comodule m 9 N Therepullback
in 1 L

L
A Bf M N M N

Thisismostoftheproofthat Ef Idf
PROOF

E E
g

D C D C

isforkincomodv.CA g g G g

f A f B A f B

Uniquenatural Tis iso
Forall hih mincomode.CA transformation ABCD is pullback

h h T gDf DfIg take N C idc
F pullbackpasting

g g g g

PROP Left Beck Chevalleyint PROP modulecomonoid pullbackpasting
L

naturality m
f N PROOF

m uare

L
L I 5 FD C is a

M N M N fork
g g

E f A f B f g
D C D C

G g G g
Suppose that

A f B A f B h

Uniquenatural Tis iso h

transformation ABCDis pullback
takeN CC Sc

T gDf DfIg F pullbackpasting
f g f 9

Need fact that pullback in Comone
givenbyequaliser in K is a fork is a fork






































































































































Existsunique for taxpullbackcomplement5 DEEN distributivitypullbackh around f A B and Z Z A is ah
terminalobject in PICS 2

such that 5 E X y
9 t

p s
Existsunique n

p X 9 Y
h

such that z
h

Z

FI
A B

is a fork f

E Cs 4 X Y p q X t p g

5 E he
REMARK EBCf 2 I Df 2,2

is monic g A choice of distributivity pullback
around f and 2 foreachhaboveA

uniqueness givesarightadjointtoAefandconversely

DEEN generaliseddistributivity
pullback around f A B cocommutative
monoid morphism and Z
A comodule is a terminal object
in B f 2

9
X y

t

pi S
P X 9 y

2

A Bf

s t X Y p q X t p g

REMARK EEBff 2 I Df 2






































































































































PROP in E unique natural transformation 8 ErtTaLp TfEg

s'D µ L K
DPB

S M L K
00,3 DPB

D E
PT N g

A

9 f
rnaturality T N C B

square

PROP in I unique natural transformation 8 ErtTaLp TfEg

glad µ L k
aDPB

S M L K
Sog 3

D E
PT N g

A

9 f
rnaturality T N C B

square






































































































































PROP in E 8 ErlTaAp THEg is is o Iff ABC DE is a DPB

Take K L E ide

Horizontalpastingofdistributivitypullbacks
S

NI L KDPB

D E
DPB P g

T
A

9
f

rN C B

I n I no obvious proof of horizontal pasting of aDPB with DPB

S offPositeOmodule
morphism
with coaction
not comodule
Morphism

PB L K

D EDPB PT 9

A

9 f DPB
only about

N r
B Comonoids

comonoid
universalpropertygives comodule morphisms morphisms

not coactions


