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:Du,wamg #rahs&.rma"'ions and the like

The wrikin of Yhis note wos drigaered by Wim Feiien who
J 22 4 J
Posec\ me o clueshon about  (the s\no{:e of ) rules %r
duw\ma ‘\'mnsyormajvion. :Be.gre I con c\(scuss these R \nou/ever)
I need a @»0 Conce 'Ls from re\oul‘iovm.\ CQ.\C\A.\ULS -Hacct

encble me to Qrm\er these rules iv\\a/ve\o:\-iovxa‘ wo’t\'
For a re\a:Lion R we have:
[true o R1 | or (_eciuivé\en“g):

[I= ~R.RJ
[ROMR = I ]

(o) “Ris Ltal”
(ob) “R is tolal”
&D) “R s func“iom.l o

m W m

1 s\na,\\ no-‘ prove \nere -Hno,lr (Oo.) and (0\9) ove incleec\
e%u,iva.\ev,\l: I have done o poiv\-‘-wise veri ico.“ion o.v\A
wow I do no-‘ womjr o cl\g Ivs’ro the v*e\ouhovso.l C.a.\cu[M-S
g:r o.po'\vﬁ-free Proop; I guess i s sImP‘e.

A relakion R is o ru.vxcjdon {C ik e Yolal and -?unc:\\{ona‘l.

F"“a—“g, we have :
@ “Ris surjechve” = “~R s total’

Denow have the gouow;vxﬁ \ewawm.. One \no.\? Of ;{ (=)

I how Prox/eo\ 4 yeors ago in rh14b : Kvms-‘-er-Tarski

" c\isguise > but  that \oroor was V\o" Poim\—g'ee and

c\isguiSec\ (somewhal )  the %.cjr Jrka)r ilr 1S essen‘\-ia,l 'WanL
R is a Qunckon. The other ‘na,\f oc i‘ (“e”) s
QomP\e,lre\:) new o me | ‘ou.‘- I con iwaqine ‘\"AQ}" it s
well-known o the re\o:hona,\{slrs.



rlw?.oé: 1

lemma. : “Ris o Gmcl-ion ?

—4

(UXY: [Yo XeR1 = L[YewR = X1)

proot: . o
€N . kn mw"ua.l, imF\ico:Lion S

LY= XoR]

= { o is monotonic 5

[YonrR = XoRowR ] |

= {1 R s ?unc‘iovx.o._\ R CO I
LYowR = X ]

= {f o is monoLonic }
[YonwRoR = XoR ]

= IR s '\‘,ojra.\ . (ob) }
LY =2 %X.R] .

“<” this gives, 2 proop okligajn'ons:

“R s botal’

{ Gb) ]
[ I = ~RoR1] |

1 .cw*ecedenlc: XY = ~R, T 3

i

[VvR = AR ]
= {3
true R

and.:

.“’\?. 1S ?unclrion@‘»
{ @ 1}
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LRewR = 1]

{ antecedent : XY = IR Y
[LR=>1R]

{3

"‘Y‘U.?. .

M

a

In rhaab T Wml‘e, ReY i,\ns'Lea.cl .oC Yon~nR : nf R is
a fu.vmc"'ion ond. Y ve\ove.sen‘s o set then R@Y rePresen'Ls
the set (R mop Y™ of oll fuvsc:t'ion VO«.\U.e.S obtained
be a\op\ictxjrion of " Yo an e\emevs# op Y. B(\j wmeons

ot the point-wise injrerpre#ajrion 1 discovered eslerc\aa ,

cmc\ this s new Yo we '\'oo,, Jr‘\o} @ con be c\e ined. ‘oa:

() [ ReY = YonR ]

|l
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In wy ”P\n.:\) thesis I | %VMU&\OJ“#G\ the Q\\ow‘mg rule -g)r

c\uw\w\ﬂ,lrmvss?ormwlions, s here sPecia\i,.sec\‘ %r umivevsa.\

quo.nlri?{cwhons :

for surjective {unchon F ond predicate X -
(Vo Xx) = (Vyu X(Fy))

" Tn point-free notation dhis con be Prmulated as:
[x] = [ XoF]

This 1s however , noHnIvna M}aa Ivnéjrance oc the

GLO\/Q ‘CWIWM, .
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[ XoF]1 S
= { lemma: Y,R := true, F 5
[ frue o vF = % 13 o o
= {f F 1s Suﬁechve'. (2) ond (0a) }

Wim Fejien Jold we another rule Er,'c\mw.{ bransformations,
W

which he c.uri\ow‘ed Yo Eric Hehner and ich has the
charm thot dhe funcjrion need not be smv;jec\-i ve:

%wr ?uncl»ion F o.vsA._‘ \oredica}e.s/ X_,Y:

!

(Vai(FeY)a : Xx) = (Vy: Yoy X-CFg)) ,
w\nic\n M Po‘wr‘—?ree hoirajrion o.w\ouvr\s 4‘0‘:

LFeY = X1 = [Y= XoF]

This doo is an ins‘o.‘wcc; of Yhe lewma , because ‘03 ()
— dhe c\eGn?lrion o-r @ — we can VEF\o.ce FeY log
Yonf | |

* - % *

1S nice, |
aﬂem‘\qouq\n“': ‘G)V‘mu.\&, (’bmo.)we it es'\'aun‘s\r\es, via the
Galois connection in the le wma Ahat X;r pumckons F
(Fe) is univerSo.ng Ais{junc‘-ive (, which is o well-

kenown P"°Pe"£‘j o? e) .
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Einc“noven, 11 way 19094
Rob R. Hoogerwoord-



