



































































































































E category with pullbacks DEFN associated polynomialfunctor
Zf dependent EIA Tf EIB

DEFN EIA EIB sum Ds It
pullback Df Eli E J

EEF
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N EXAMPLE E Set I J 1
Ab local

Itm Given bEB YE Ela sectionsof't
m AHN n f

A B A B TIF 4 b 1hAbr ta
Y

f f J L

DEFN f exponentiable if Df has a
right adjoint denoted 1Tf dependent

product set
D

setty Tf setlist Set
DEFN polynomial in E

Sxa Sab
f bEB gabA B S Tiz L

S t A B bEB

I exponentiable J Weber 2015
Polynomials in categorieswith Pullbacks

categoryof
1 symmetricmonoidalcategorywith DEFN.COM y cocommutativecomonoids

equaliser suchthat allfunctors
A f B preserve them

EXAMPLE L is cartesian monoidal
OBJECTS EA such that

withequalisers i e finitelycomplete
EXAMPLE I _Vest k From

1 Egli.IT KerlT I1forT TziV sW
2 Keri Tz Keri WtV Kerch and
for1 V V Tz W W

we have morphisms f ftSaEa BSBEB
ker X T Y X Tz Y X kerf I Yg f

such
SOX Y preserves equalisers f that f

f f
EXAMPLE I _Menu for any ht
satisfying the above conditions
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DEEN Eomed A categoryof Families Nls sesA comodules KS comodules MET of IK spaces
8M

OBJECTS CM such that Ms MEM Halm S m

Nl OtMs Hulin S m if MEMSSES

2 Divided power coalgebra C

morphisms f mVm N Tn IKIN Scn IIoj n j Eln Coffin58

DualalgebraisKEXP aEC gacjsXJ

such that Comod C is thefullsubcategoryof
Medak D of torsionIKEXD modules

f
3 Trigonometric algebraTiki

EXAMPLE if 1 is Cartesian monoidal
Co moniEIandcomo decaEIIA lkfs.cl sciFi IEEE so d

EXAMPLES E Vestik Dualalgebras Tift E Tc lH
i Group like algebra Ona sets Comet Tik Med Tik

KS 861 505 ECS 1 Lin 119751 semiperfectCoalgebras p363

DEEN given f A B income By the diagram
m Mog E 9 N

fZf
ComedyCA comedy

A B
Df f

ETE N
we mean that

e equalises ink C f A B is in Comonyf

F isuniquemap to theequaliser
2 EE Comedy A
3 giEf E N is incomodvCB

VE
e e

4 g equalises f

f DEEN 5isexponentiable if Df has
a right adjoint denoted ITS






































































































































DEEN polynomial in 1 Compositionof polynomials in E

A B
Big'S'abchivity

S t in
PB

I
expfonentiable

J PB
DDB

PB
DEFN associatedpolynomialfunctor

Tf Right 8
Cemedecal comode B

Beckychevalley

WEBER

Ds It y t IT

Comodv I ComoducJ I A

µ
E

D D E
REMARK reduces to earlier
case if I Cartesian monoidal D IT 1 IT E

E D Left
REMARK Iis Comone indexed Beckchevalley
A comodule A indexed family in I Need

C Ies Des If functorial
2 exponentiable pullback stable

Grunenfelderand Pare 1987 and closed under composition
Families Parametrized byCoalgebras 3 canonical cells to be is S

PROP Comony isfinitelycomplete for taxpullbackcomplementDEFN distributivitypullback
PRODUCTOF A B f B g around f A B and Z Z A is a

terminalobject in PTI f 2
EQUALISER OF f g A B X y

9 t
equaliserof and ink s

f g P g
P X T

TERMINAL I withstructure morphisms 2

PULLBACKOF A f B 9 c DfEgk 2

REMARK forgotnecessarilyCocommutative A B
comonoids is a symmetric monoidal f
product with projections also equalisers s t X Y p g X Y p g
and terminal given as above The
equaliserof Taff and Tagg is the REMARK EBCf 2 I Df 2,2
relative pullbackof f and g and only A choice of distributivity pullback
sometimes coincides with DfEg C around f and 2 for each 2 above A

givesarightadjointtoAefandconversely
DEFN polynomialsinIcomposeas inExt

Hosseini Tholen andYeganeh 2018
Bohm 20 8 CrossedmodulesofMonoids I LaxpullbackComplementsandPullbacks Spans






































































































































DEEN generaliseddistributivity
pullback around f A B cocommutative
monoid morphism and Z
A co module is a terminal object
inCEBCf 2

9X y
t

pi S
P X 9 y

2

A Bf

s t X Y pi ai X Y p g

REMARK GIBCf 2 I Df 2


