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(R-8)-T = R-(S-T)
R = R-id = id-R
RCR

RCSANSCT = RCT
RCSASCR = R=3S
SCTANRCU = S-RCT-U

R=S =RCSASCR
R=S5 =VYX-(XCRAXCS)

C(RNS) = XCRAXCS
R° = R

(R-S)NT C R-(SNn(R°-T))
(R-S)yNT C (Rn(T-5°)-8
(R-S)NT C (RN (T-S°)-(Sn (R°-
(RNS)NT = (SNT)

RNS = SNR

RNR = R

RCS = R=RnNnS

RNSCR RNSCS

T-(RNS) € T-RNT-S
(RNS)- T € R-TnNnS-T



o LAaws

(reduction) RCR = R=FR°
(wrap) R C R-R°-R
(dist over N) (SNR)Y = R°NS°
Misc
(Dedekind: T =id, R=R°) (R°-S)nid € (RN S)°-(RNS)
(Dedekind: S = id) RNT C R-(idn (R°-T))
KERNEL LAWS
(definition) kerR = R°-R
(duality) ker R° = imgR
(monotonicity) RCS = kerR C kerS
(symmetry) (ker R)° = kerR
(intro) R C R-kerR
(- kernel) ker(R-S) = S°-kerR-S
(N kernel) R°-Snid C ker(RNS)
IMAGE Laws
(definition) imgR = R-R°
(duality) imgR° = kerR
(monotonicity) RCS = imgR C img¥§
(symmetry) (imgR)° = imgR
(intro) R = imgR-R
ORDER TAXONOMY
(reflexive) ida C R
(coreflexive) R C ida
(transitive) R-R C R
(symmetric) R C R°
(anti-symmetric) RN R C idy
(connected) RUR® = Tgu
(entire) id C kerR (total relation)
(simple) imgR C id (partial function)
(surjection) R° entire
(injection) R° simple
COREFLEXIVES
(symm & transitive) R = R° = R-R = Rnid
(cancellation) R coreflexive = (R*-TCT)AN(T-RCT)

(distributivity) ) R coreflexives = (R-T)NS=R-(T NS)



GALOIS CONNECTIONS

Relational Operators as Galois Conections

(fX)CY=XC(gY)

Description f=¢g g=f* Obs.

converse (0)° (0)°

right-

division (‘R) ( /R) ...over R

left-

division (R-) (R\ ) R under ...

shunting

rule (f) (f°) NB: f is a function
“converse”

shunting (-f°) (-f) NB: f is a function

rule

range rng (+T) lower C restricted to coreflexives
domain dom (T+) lower C restricted to coreflexives
imp]ication (R e ) (R £ ) Note that (R - ) = (—\R U )
difference (_—R) (RU )

definition fX=N{Y|XCgY} gY=U{X|fXCY}

distributive fU, X)) = U;(f Xy)




