Adjoints to an arbitrary f*:

A — XA
a — Sra
Ap—— XA
e = |
B~ B
8 <~ B
[*By<—— By

)h - h
( ;;) — (115 )k

Cl P HfCl
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Equality as an adjoint to A*:

Ay (z) —z=a' N A (z)

r=a' A\ Ay ()
Algx)
r=x' A2:<TI,‘)

Ay(z) —=z=1" \ As(x) T(:)AA x
, ‘ 7=’ N Ax(w)
(EﬁA)g = ( aw Aﬁm] ) (Zf

b As(z)
AT = s A OV VAl [ 2 TCR

By (z,x) <— Bi(z,2') Bi@.)

[ b DIYN] ZAO{ = | z=2' A Ai(x)

A B,
T [z = a];

[Ba(a, 2)]!
k

Ci(x)

(HﬂA ) k= =o'} Balw.a) > Gi(@) |
By(w,x) Ba(w.7) 5 Cr()

Ci(x)
=2 > Ci(a)

[z=2']' z=2' > C\(z)

Ci()

Dy

Cy(x)

z=x' D Cy(z)
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Quantifiers as adjoints to 7*:

Quy

(Zgr)g = (3-"/1521!/

R

|

Prxy+—— Jy.Pxy

o —— Sra

Qry — Jy.Qxy

/ b
— (Eg)f

Rr<~—Rx

=
Toy——Vy.Txy
¥ — Ty
Uzy+——Vy.Uzy
PR
P(XxY) == P(X)

Jy.Qry

[Pry]!
Do
Eﬂ—OZ = Qxy

(5)f = (W

Rz

(I )k = (S,. )

Vy.Txy

(Tay)"

. |V Txy Dy
ey = "5, o
Vy.Uzy
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Adjoints to (y := f(x))* can be built using quantifiers and equality:

[fr=y A Qu]!
Sofr=y A Qs
(Zﬁ) - [fr=y A Qa]' ;
T g T | fa=fr Qx fr=y Ry
fa=fz AQz Rfa
Rfz !
[Ry]"
* QL )
T = Rfz Sy
Sfx
[Sy'
b _ vy fa ::;, STw
(ID)h = o, sl
Fo=fa fi—fz > Tz
T

Pr+—dx.fx=y A\ Px

a  — Yoo Zﬂ-a =
Qr+— Jx.fr=y A\ Qx

b b —

by =
Rfr<— Ry
B <~ B
Sfr<— Sy
IL)h
k
Tex+——3dz.frx=y > Tx

v — Il y

Urr——dz.fe=y > Ux

P(X)=F—P(Y)
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3 h
— () (T)k =

[fr=y A Pa]!

Pr

[fa=y A Pa]* fa

Ja=y Qu

fo=y A Qu
3y.fr=y A Pz So o=y A Qa
S fo=y A Oz 1
[fo=y A Qa]!
Qr
[fr=y A Qu]' L f
fo=y Rfz
3o fr=y A Qu Ry
Ry !
fr=y]' [SyP
Tz
Sy Jr=yoTu
T fi—y > Tz

[3a. fa=y > Ta]?

[fa=y]'  fo=yoTx

Ta
Uz
3o fa=y > Tz Fo=y > Uz i

e fr=y o Uz



