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é_\sebro\ic. theories

OIS
Denote by [F the free
category with strict
finite coproducts own o
sinale ob:)e_c,t.

An a\sebroéc, theory is
an identity - on-objects
fuactor

k:lF—B
strictly presecving Finite
C,oproo\uc.ts :



A\Sebro\ic. theories

Denote by [F the free
coteqor, with strict
finite coproducts own o
sin3|€ obsect.

An a\sebrqic theory 1S
an identity-on-objects
fuactor

k:[F—B
strictly presecving Finite
c,oproo\uc.ts :

Sifted - cocontinuous mon oS

A colimit in Set ©§ sifted
i€ it commutes with finite
produwcts.

A monad. on Set 1S
Sifted - cocontinwous if it

presefves sifted colimits.

These are the same as
'Finiw\‘j Mmonads on Set.



A\sebrqic theories Sifted - cocontinuous MOoNOAS
Qe A - - -

Denote by [F the free A colimit in Set & sifted
cotegor with strict if it commutes with finite
finite coproducts on o oroducts.

single object.

An a\sebrqic theory 1S
an identity-on-objects

A monad. on Set 1S
Sifted - cocontinwous if it

presefves sifted colimits.

Functor
. 'k:lT:—-r.B . These are the some as
strictly presecving Finite finitory monads on Set.

cop roducts.
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Wh\‘j is there a cor PCSPOf\de.nc.e_ between

theories and. monads ¢

(Ana why Ao we care?,)



Car%nS

There. ore two mawn reasons we M'\j"‘t core
obout this problem.
e One is theoretical: the correspondence
IS 0eeQ oana SW‘pr'\s'\V\S, oo uaderstanding
it would Sshea |33ht on a fundamental
Co:tesorica\ phenomenon.

e The other s era\c.’c'\cal'. the correspondence
gwes us two perspectives on c.ad:eﬂor'\cad adﬁebra\,
eoch of which 1S useful in different contexts.



——‘——————-—



Theories — — Relative monads — - — Monads



Whot is o relative monad ?

Let J;A-—-vE be a functor. A )~ relative Monadl
consists of

» a function t:]A|l—\E|;

» for eadh aeA, o morphism n : ja —ta. ;

¥ for each a,beA, and morphism F:ja —tb,

. 1.
o mocphism (- ta — tb,
Sod:is(:ains unil:o.\il:g and associa(:ivity laws.



Whot is o relative monad ?

1
Let J:A-ﬁE be a functor. A j- relative rmonod

consists OF
» a function t:]A|l—\E|;

> for each aeA, a morphism n : ja—ta;
> For each a,beA, and. morphism F:ja —)ﬂp,

. 1.
o mocphism (- ta — tb,
Sod:is(:ains unil:o.\il:g and a.Ssocia(:ivit:y laws.

When ) 15 the identity, this is the same as a monad.



E\lerj relative monad T is ijnduced canonically

Io3 two relative ad\')u/\ctions,l

KI(T) EM(T)
K/ \VT F.r/ \MT
.-l
A——E A——E
J J
Kleisli resolution Eile.nbefa—Moona resolukion

(initiol) (terminal)



What iS a relative auo\jtmction?.

Let J;A-—-vE be a functor. A J- relative
aAchtion?' L j4 € consists of functors
L-A—B and r:6—E

LN
A" E
J
oJonj with o natural isomocphism

B(lx,y)=E (j%,7Y)



_WWLS, the Co\lowinj are n bidection:

> j-re\od:ive MONASS ;
> j-relative Kleisli resolutions;

> j-re\ative Eilenberj-r’\oore resolutions.



_WMS, the Co\lowinj are n loidection:

> j-re\od:ive MONASS ;
> j-relative Kleisli resolutions;

> j-re\ative Eilenberj-r’\oore resolutions.



A characterisation of Kleislh mmclusions

A Fu/td:Ol‘ K: A—-—?S s the Kleisli indusion

for a j-relotive Monad if ond only if
» K has a right j-relative adjoint ;

> K is }o\en\:ily-on-obje.cbs.



A characterisation of Kleislh mmclusions

A Func.tol‘ K: A—-—?S s the Kleisli indusion

for a j-relotive Monad if ond only if
» K has a right j-relative adjoint ;

> K is

this looks fomiliar



& - relakive adjunctions

Let (:A—B be a functor with small Adomain.
Then there is & ¢a- relotive adgunction

B S
'F/'__l\f,\liz B(F-,-)

_.__._.—-—)A
A A

Hence, evey (small) Lunctor is a left &-relative
ad:‘oil\\:.




& — relakive  adjunctions

Let (:A—B be a functor with small Adomain.
Then there is & ¢a- relotive adgunction

B S
'F/'__l\f,\liz B(F-,-)

_.__._.—-—)A
A A

Hence, evey (small) Lunctor is a left &-relative
oud:‘oin\:. (And. vice versa.)




Furthermore, if £ preserves U -colimits,
this F£a- relative adjunction cestricts to a
relative adjunction



Furthermore, if £ preserves U -colimits,
this F£a- relative adjunction cestricts to a
relative adjunction

In Pa.r'l:ic,ubu.r‘, every (small) functor Preservinj finite
coproducts is left-adjoint relative fo the inclusion
into FinProd(—°, Set) = Sind ().



Furthermore, if £ preserves U -colimits,
this F£a- relative adjunction cestricts to a
relative adjunction

In Pa.r'l:ic,udaur, every (small) functor Preservinj finite
coproducts is left-adjoint relative fo the inclusion
‘nko FinProd(=1°, Set) = Sind(-). (And vice versa.)



-T;‘QJ'QFOPQ, an Q‘Sebra:\ﬁ 'B"QO(B 1S eiu"vqlgnuy:
» an ’;dent‘uty-on-objects FunctoC kK:F—B
strictly Fresel‘vi’\j Finite coproducts;

> on ’sdent':tg-on-*\ied’s Functor K:F—B
o gt

which 15 a left J:.erF - relative adjoint;

b the Kleisli inclusion of a & - relative

monag. .



-T;\QIQFO(‘Q, oan q\ﬁe,bmic. ‘ﬁ'\QOfB 'S 2.?,\1\3\!&'21\*;'3:
» an ’;dent‘:ty-on-objed:s FunctoC kK:F—B

strictly f;re.servif\j Finite coproducts;
» an 3dent'v‘t5-on-obj€CtS functo® K:F—B
which 15 a left J:.sr;;Ft- relative adjoint;

: 1Ft
» the Kleisli inclusion of o J:.S,FF - relative

monag. .

A\se,braic. theories are hence in bided:ion with

$ift
J:.";F - relative Monads.



-T;\QIQFO(‘Q, oan q\ﬁe,bmic. ‘B'\QO!’B 'S Q?)A‘VQ'QI\t'g'.
» an ’;dent‘:ty-on-objed:s FunctoC kK:F—B

strictly f;re.servif\j Finite coproducts;
» an 'sden't'v‘ty-on-objedﬁ functo® K:F—B
which 15 a left J:.sr;;Ft- relative adjoint;

: 1Ft
» the Kleisli inclusion of o JLS,FF - relative

monaa .

A\se,braic. theories are hence in bided:ion with

iFt ;
J:.erF - relative mMonads. (J:,s,_-“ = [F—>Set)



Theories — Relative monads — - — Monads

(Kleisli inclusions)



MOﬂaé\S and. relative MO NaAS

Let @ be a closs of we.iﬂhts. There is an

eguivalence. of categofies

RMM*( ‘k'?\) ~— Mndé (DA)
((A-’QM-rela’cive. monads) (P - cocontinuous monads)



Monaéxs and. relative Mo nads

Let CE be a closs of we.iﬂhts. There is an

eguivalence. of categofies

O Mnd(&E) = Mndg (2A)
((A-’QM-rela’cive monads) (P - cocontinuous monads)

Hence ot?l:'-Ft" relative monads are equivalent to
Sifted - cocontinuous monads o7 Sind\(ﬂ:) & Set,
i.e. finitary monads on Set.



9 @

“Theories — Relative monads Monads

(K\eiSIi incluSionS) (Exl:eASion .via)
cocomplet;on







Monads

_n'_\e,ories — Relative monads



Monads

_rl:ne,ories — Relact'\ve, monads

(Kleisli inclusions)



@ ©

“Theories — Relative monads Monads

. . Under Su'\\’.ob\e)
(Kleisli inclusions) assumptions




T\-neor'\es

Let j. A—E be a dense fuactor. A )~ theory
is o functor k:A— B that is the identity on

obyects, and hos o ris\nt ) - relative odjoink



_\-\-neor'\es

Let j. A—E be a dense fuactor. A )~ theory
is o functor k:A— B that is the identity on

obyects, and hos o ris\nt ) - relative odjoink

Th(ﬁ 15 the full Su\ocatesor3 oF A/CAT on
the theories. B---9@



_\-\-neor'\es

Let j. A—E be a dense fuactor. A )~ theory
is o functor k:A— B that is the identity on

obyects, and hos o ris\nt ) - relative odjoink

TV\(JS 15 the full Su\ocatesor3 oF A/CAT on
the theories. B---9@

There S on eguivalence A
Thij) = RMnd ;)



... ond monads?

When J 1s the inclusion of o cod.ejorj mto its

Cocompletion under a class of weights, we obtain a

coerSfondseV\ce. between relakive monads (and hence

theories) and mMonads.



... ond monads?

When J 1s the inclusion of o cod.ejorj mto its

Cocompletion under a class of weights, we obtain a

coerSfondseV\ce. between relakive monads (and hence

theories) and mMonads.

But what obout mocre 32\!\2(‘&\ J



Let [ ]

some a\ge\omS, 1e.
EM(T) — EM(T')

\/

n



) - ary monads ond realisable relative monads (1)

Let J:A—E be o functor. A monad T on E s
j-ary i if there exists o j-relative monad T' with the

Some a\gebras 1.e.
EM(T) — EMIT")

"4

A j-relative monad T' is reolisoble if there exists o

Mmonad T on E with the Sowme a\gebms.



J - ary Mmonads ond realisable relotive monads (2)

_W\ere 1S on e‘t""“’“\ ence bebween the realisable
j-relative monads ond the \’)—o\rg monads, which
commutes with toking ca\:ejories of algebras.

E(.\ -
RMnd (J\andj(E)

EM\ = /Er\

CAT/E°?



J - ary monads ond realisable relotive monads (2)

_W\e,re 1S on ecvﬁwa\ ence bebween the realisable
j-relative monads ond the y-ory monads, which
cormutes with taking cod-.ejorie.s of algebros.

RMna® (3) — Mnd ; (E)
EM\ = /Er\
CAT/E°P

The ,cw\d:or MndJkE) — kl"\nd\E (J) 1S 3'Nen
canonica\[\j b3 pre.cow\posinj 3-



j-ary monads and_realisable relative ronads (3)

In nice Se’c’cinjs , We can characterise the realisoble
relative Monods and j-ovy rmonads.

Pro?. Lek J;A——’E be a functof. A J-re\a\:ive. monod
T! is reolisable \(I ono ov\\j ic W' * EM(T')-—’ E

admits a left adjoint.
emlT’)

‘FT '/ «\‘\ \k‘r'
\
J

A——E



J- obsolute colimits (1)
J- absolwt =

A Co\\M\\: in E is j-obsolute if ik is presecved
b E A .
) D

\/&

N\"‘: E(j")’)

Thak is: colim(d); N; = C°“""(°\"N3\



J- obsolute colimits (2)

When 3: Ao DA is the inclusion of o small
category into s cocompletion under & - weighted
colimits, § - weighted colimits are j-absolute.



J- obsolute colimits (2)

When 3: Ao DA is the inclusion of o small
category into s cocompletion under & - weighted
colimits, § - weighted colimits are j-absolute.

When ) 15 the \dent\ta, the \"-adosomte colimits
are Prec'\se.\j the absolute colimits, i.e. those

preserved. by every functor:



j-ary monads and_realisable relative ronads (#)

In nice Se’c’cinjs , We can characterise the realisoble
relakive Monods and j-ovY monads,

Pro?. Lek J be adrmisSible and dense, ono Suppose
thot left Kon extensions o\\onj ) exist and o

POW\’C\J\SQ ond :)—abso|ute. Then
(1) Every j-relative monad is realisable.



j-ary monads and_realisable relative ronads (#)

In nice Se’c’cinjs , We can characterise the realisoble
relakive Monods and j-ovY monads,

Pro?. Lek J be adrmisSible and dense, ono Suppose
thot left Kon extensions o\\onj ) exist and o

po'\v\tw\sz ond :)—ab$o|ute. Twen
(1) Every j-relative monad is realisable.
() A monad T 1S )-any i and °"‘3 i

Ta LMJ(TOJ) it and only i
T preserves J—abSo\ute colimits



%
A qgeneral” monad- theory correspondence

Theorem. Lek j be an admissible, dense Functor
and. Suppose thot left Kon extensions °“°"3 ) exist

and ove pointwise ond :)-o.\o$o|u’ce..
Then there 1S an e?/uiva\ence
Th(j) = Mad;(E)
between the categories of j-theories and the
monads on E preserving j-oabsolute colimits,



%X
\I\'Q CON weaken these a\SSU\MPHoAS varther

to obXain an even More 3enera\ corresf;ono\e.nc.e,
but lose the nice choracterisations of j-any

ronads .



%X
\I\'Q CON weaken these a\SSU\MPHoAS varther

to obXain an even More 3enera\ corresf;ono\e.nc.e,
but lose the nice choracterisations of j-any

rAoNAAS .

(HOWQV(’I, WS nece.ssaxrj to weaken the
assumptions further to compare withh some

of the ex'\s’cinj correspondences, swch
as that of Bourke- Garner (‘ZO\Q),)



: Qj
What about the o\\jebras?.



_A_\\ﬂe\oro\s Vio cocompletion (1)

Theorem. Let j:A—E be adwmissible and dense, and
ek T be a J_re\o\’cwe_ monad.. The fo\\owing Scl,uare

forms o pullback.



A\ﬁe\oro\s Vio cocompletion (1)

Theorem. Let j:A—E be adwmissible and dense, and
ek T be a J_re\o\’cwe_ monad.. The fo\\owinﬂ Scl'uo\re

forms o Pu\\back. P
EM(T) —KI(T)
Uy l - | ke = Iea®, Seed

E———)g

o]
(When J=1g, this observation is due to Linton®. )



A\ﬁe\oro\s Vio cocompletion (2)

Corollary . Let j:A—E be admissible and dense,
ond lek K:A—8 be a J-theory. Denote 52 T the
j-re\mh'we Monoh cOrre.Sf:ono\inﬂ to k. The o\\o»uing

Sq,uxa\re -ForMS (s N PM\\bO\Ck.
N\
Em(T)— B
U l - l [k°f, Set]
E——A

Nj



A\ﬁe\oro\s Vio cocompletion (2)

Corollary . Let j:A—E be admissible and dense,
ond lek K:A—8 be a J-theory. Denote 52 T the
j-re\o«\:’\\le Monoh cOrre.sf:ono\Mﬂ to k. The o\\owin3

Sq,ua\re -ForMS (s N \ou\\\bo«ck.
N\
k-A\g := EM(T)— B
U l . l [k°f, Set}
E——A

Nj



A\ﬁe\oro\s Vio\ cocompletion &)

COfO“OWS . Let L:F—1 be on a\\se\om'\c t\«eor&,
ie. o (FeoaSet) -theory. Denote 53 T, the relative

mMmonodk Corre.SPOl\O\Mg to L. The -Fo\\owir\j Scl,u\a\re
forms o \ou\\back.

N\
E'M(T._l — {
Wy l l [Lof, Set]

Set —— F
NLS'.I\d



A\ﬁe\oro\s Vio\ cocompletion &)

COfO“OWS . Let L:F—1 be on a\\se\om'\c t\«eor&,
ie. o (FeoaSet) -theory. Denote 53 T, the relative

mMmonodk Corre.SPOl\O\Mg to L. The -Fo\\owir\j Scl,u\a\re
forms o \ou\\back.

N\
E‘M(T._l — {
Wy l l [Lof, Set]

F’m?md&\??’ Set) =~ Set N__d,’ﬁ:
);S'a'\



A\ﬂe\oro\s VIT/ N cocompletion &)

Corollary . Let L:F—1 be on algebraic theory
ie. o (FeoaSet) -theory. Denote 53 T, the relative

mMmonodk Corre.SPOl\O\;V\g to L. The -Fo\\owir\j Scl,u\a\re
forms o \ou\\back.

N\
FnProd (¥ Sex) ~ EM(T) — L
U l . l [LoF, Set]

FinProd(F°, Sek) =~ Set __;,';F
N g5



Models & Q\jeb oS

\V\ Ot\’\e.r word\S, the models ‘FOF an a\ﬁebra.\c

theory cowncide with the a\jebras for the
corresPoao\mg rmonad due to the oullback

choracterisotion of the E;\gnbera—t’\oore
ca’ceﬁor:j for a relative monaad.



Recall thak the Co\lowinj are in lai‘jed:iom

> j-re\od:ive MONOSS ;
> j-relative Kleisli resolutions;

> j-re\ative Eilenberj-r’\oore resolutions.



Recall thak the Co\lowinj are in lai‘jed:iom

[D j-re\od:ive MONAdS ;
> j-relative Kleisli resolutions;

[P j-re\ative Eilenberj-r’\oore resolutions.



RQ\O&.’NC Monao\'sc,ikj

‘W\eorew\. Let j-,A-—'E be o dense functor.

TEAE for o functor r: X—F.
(1) r creates swmall j-obsolute colimiks, and hos
o left j-relakive odjoint.

(2) v ¢ J-re\ativdg monoadiC ,



Re\o&.‘we \Monmo\'sc,ikj

‘W\eorew\. Let j-,A-—'E be o dense functor.

TEAE for o functor r: X—F.
(1) r creates swmall j-obsolute colimiks, and hos
o left j-relakive odjoint.

(2) v ¢ \’)-re\ativdﬂ monoadiC ,

(T"\\S IS a qué-—st:’\e monqdicitj ’ckeoremz, rather
thaon Beck-stjle 4.)



OP theories

Lek J A—E be a dense functor. A J—Of?t\’\eorj
is & functor W:X—E thot Strid;'a creates
Syrall J-u\oso\ute colimits, and hosS o left

)- relative odjoint



OP theories

Lek J A—E be a dense functor. A J—Of?t\’\eorj
is & functor W:X—E thot Strid;'j creates
Syrall J-u\oso\ute colimits, and hosS o left

)- relative odjoint
Opthl)) is the full subcategory of CAT/E on
the ogtheor'\e.s. X --2X"

w) W
;



OP theocries

Lek J A—E be a dense functor. A J—of)t\qeorj
is & functor W:X—E thot S{:rick'a creates
Syrall J-Q\oso\ute colimits, and hosS o left

)- relative odjoint.

Opthl)) is the full subcategory of CAT/E on
the optheories. X --*X'

w) W
;

There 1S on eq)x\va\ence
Talj) = RMnd(j) = 0pthly)



“[heories & o?’c\r\eories

In o suitoble sense, theories and optheories

oce dwal to one anothef:
Kleishi inclusions

o J-theories oxyomatise the
mikial reSo\utior\s),

of \')-re,\o\\:'\ve monads (i-e.

s J-opt\neor'\es oxyomatise the ForgetFU\\
E;\en\oerg - Moore functors of ;\-re\o\\:'\ve
1.2 erminal reSo\utions),



Q

What con we say obout the

process of passing from theories

to optheories and Vice versal



Pre(op) theories

Let j.-A—E be a dense functor.
An A—eret\neorj is o functor kK:A—B thot is the
identity on obyects .

An E—Freoptheorj 1S o F\mctor W:X—E that

S{;rid:'g creates swmall J-obsolute colimiks



Pre(op) theories

Let j.-A—E be a dense functor.
An A—()ret\neorj is o functor kK:A—B thot is the
identity on obyects .

An E—Freoptheorj 1S o vactor W:X—E that

S{;rid:'g creates swmall J-obsolute colimiks

(Of) theories ore ere(oe\‘l\ﬁeoriQS with relative
QA}O'M’(MQSS Prog@r‘ties :



The sktruckure—semantics adjunction (1)

—W\ere 1S on ad\;)w\ct'\ons
Sk
(cAT/Set)* L AlgTw
~—— 3

Sem

¥

Ste (skructure) sends a funckor u:X—r5et to the
a\ae\oro«'\c theory with operations {“n%“}nem'

Sem (semantics) sends an algebra theory L:F -
to the forgetful functor Modl(L) — Set.



The skruckure— semantics adjunction (2)

Fix o funckor j:A—E between small cotegories.
There is an adi)unct'\on6 ~




The skructure-semantics adyunction (3)

Fix o funckor j:A—E between small cotegories.
There ore ad’jund:ions 6 A




The skructure-semantics adyunction (3)

Fix o funckor j:A—E between small cotegories.
There ore ad)und:ions A




—W\Q skruckure — semankics &djw\ction (4)

Fix o funckor j:A—E between small cotegories.
There 1s an adyunction

Sem
5 op
Pre’c\n\A\ 1 Preo?l’.\r\(E\
~~___“

Skr



_W\e skruckure — semantics adjwaction (4)

Fix o funckor j:A—E between small cotegories.
There 1s an adyunction

Sem
5 op
Pre’c\n\A\ 1 Preo?’(.\r\(E\
~~___“

Skr

F\Art\r\ermore, this adjunction restricts to an adjoint

eqlu\'\\la\QJ\Ce o
i) =~ opth(y)™



“The \o'\3 _P'\ctU\re

F\X o\ d\ense .vackoc' J:A—'E.

—n\(J) = Rl"\no\kj) — Opﬂ'\(\))o?

Prek\« (A) Preo pth(E)

N

CAT/E°?



@

This is all 300& oand well,

but 15 swth a 3Qnaro«\
uno\erstamd\'mﬂ usefu ¢

Are there new examp\e.sz



Enrichﬁen’c

Our approack 1S eSSent'\o.\\j independent of the
boase of enridament. Yor concreteness, we develo

owr results in the Se’d:'ms of co&-ejories enriched
in o b'\c.o\tegora ‘W,

This has two ad«vom'taﬁeS:

1. We captwe interesting examples not coptured
b” other frormeworks.

2. We subsume other enriched settings.



EXO\MP‘QS (1)

L\Acas\'\jﬂ-\'\"ia\"t (10\6) d\QV?—\OFS a Monao\-t\r\eory

correspondence with respect to an ‘eleutheric
SgStU‘" of arities’ JCJ—’ Vv

Lemma. A TJ-theory in the sense of Lucgshjn-wriaht
1S precisely a j—theorj in owr sense, hence a j-relative

monad .

Lucgshjﬂ-wrisht's Correspondence is tws an instance

of owrs.



EXO\MP‘QS (2)

Loucke - Garner (1019) develop a monad-theory

corresponaence with respect to a dense, Fu\\\j faithful
functor J';A-—vE with smoll domain and |oco.|l\\j
preseatobole codomain.

Lemma. An A-theory in the sense of Bowrke - Garner

1S prec'tse,\g a j-thzorj in our sense . hence a j-relative
monad. An A-nervows monad in the sense of
Roucke - Garner s precisely a j-ary rmonad in our sense.



EXO\MP‘QS (2)

Rowrke - Garner's correspondence is dwus on instance

of owrs.



E xamples (3)

e Hoace's (1987) [ramework for dato refinement,

as reframed in the setting of enrichment in the
ca{;eaorj LocOrd of

nonsymMm etric monoidal
svmall lo cau\\J _ ordered cod'.eﬂories P C““,‘J _ordered

Fumctofs, oand \ox r\a\:ura\ “Zf&l\SforMaf\O'\S with a

Craj tensor erod\kc't bj Kinoshito - Power (\“\‘15),



EXO\MP‘QS (3)

e Hoace's (1987) [ramework for dato refinement,

as reframed in the setting of enrichment in the
ca{;eaorj LocOrd of

nonsymMm etric monoidal
svmall lo cau\\J _ ordered cod'.eﬂories P ca\\J _ordered

Fumckors, oand \ox r\a\:w‘a\ “Zf&l\SforMaf\O'\S with a

Crag tensor erod\kc't bj Kinoshito - Power (\“\‘15),

® _W\Q, ‘m’cerna\ Mona\o\-{'.keor corl‘eseorw\?.nc,e OF
Jonhnstone - Wraith (1937) via enrichment in the

bico\’(zgov Spom(i) for a topos ¢ .
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o The ronoad- t\neor5 Correspondence IS o
Phenomer\a\: the coincidence

Cormbinakion o(: two
o(: theories and relative monads, ond the
re\o&'\onS\n%P between felative rmonodsS ond MONOAS

with the some olaebras .

e The definition of the Co.teﬁory of models for a
theory arises From the characterisation of the

Ei\eﬂber3~Moore category oS & pullback over
presheoves on the Kieisli category.
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SuMMO\f3 _(l)
o The structure- semontics o‘d\:)\mc,tiov\ concerns
the passage between pretheories and preoptheories,

FrOM wh.\cb\ the' MO'\M"tl‘\Qorj (—oFtlﬂeorg)
corresf)ondznce con be seen Lo arise.

o This perspeckive is general enough to encompass
al\ Qx'\stivg (1-o\'mensiom\) COrrespond@Nces
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