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”I have « Pr‘oo{) that. . "

This is about an obSer‘vO{“ion op % '}bpe
thet T don't Po.r"‘l-iculc\rl\j like 4o moke . but
vnce the observalion hos been ™Made, i+ had

betler be recorded. In the fllowing, A

and B  stand %r ro]:osi+ions -@r v hich
T moy have o Pr‘oofg.

Consider 5'\a+emen+.s al ana al:

(a0) T have « Froo? that drue Cholds)
Ce) drue (holds

Then, ol and al are equ«.'\va]en b, ( Since _bfj
deﬁnilioa-—— "HOE. Proof Yhet Frue O“lo\d&) 1s
e.mp?*:j, it s imPossib]e not +o have ’|¥.>

Consider 5'3-ok+emerﬂ-5 b0 and b1

(b0)Y T have o roolc; that £a\se (holas)
Cb1) false C\nords) .

Then b0 and b‘\ are, equiva\en}*. (Smce —

b
ciepini"r'aor\‘—» the Pr‘oo{) that :Ec,lse (ho\ds) dogg
not exist, it is imFossi\g\e Yo have it |

From the o.bove we COﬁc\ude o case
dnaLLLjSiS Yhe equ.ivolence o? c0 oand c1:

(c0) I have a ProoF Yhot T have o Proof
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that A Cho\clé‘)
(c1) I have o Pr—oof thot A C(holds)

Consider statements d0 ond dA:

(C\O) I haove « P‘FOO-? '}‘)’lc\’l’ Q AD (holdﬁ)
(d1Y T have o Pr*c'of thoat A (holds) and T
have o Proo? that B (holds)

Then dO0 and dA

are equivalent. (well,
that 1s whet  "A“

(= ’/and”) meaﬁs.)

This lost law con be ge:wera\ized Yo

Univerﬁal quanl-i—ﬁcc:)-ion. Consider 5+Q3r‘emen)rs
el ond ed (in which Yhe r'c.nﬁe @r "\ \s
imP\iciHj understood )-

(eD) T have o PT"OOF) -H'\cd‘, «(23;" il n

, An
(holdS)
(er) For all n |, T have « Proog +heat A.n
(holds)

Then el and el are equ}vqle_ni—.

Remark As a result & is semantically ir-
relevant 4hat +the sentence “T have o
PI"OO¢ o? A.n »{ér‘ all n " is s r\}bac“'icall&
ambiﬁuous. <Eﬂc\ O-F (Remo;r‘k.%

Consider +the stolements ?O and P‘}:
(€0) T(" 1 heave o Proa? that A Cholds)
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then T have o Proof) thet B (holds)

(2> T have o Proof that, i€ T have a Froof
that A holds, then B Cholds)

Then ‘90 and ?1 are equiva\eh?~. (IG’I don F
hove o Pr‘ooF that R ()r‘.cplcl_%).> E)O and ?’l

ore both “vacuwously” drue ; If T do have a
Fmo? that A (holas )., both fo ana ﬁ re-
duce +o I have c praa? Yhar B (holas)’.)

Remark Bs a resulr i+ s semanh cc\“b irrel~
evant thal the sentence “T hoave o Pmo(? that
B holds ’|? T have a Pr‘oo{) o? A. 7 s

5\3n+ac+ican\tj c\m\oiéu_ms. C End o{? “Remark.)

Butl consider now sStatements 90 anad 51:

(80)]: heave o Proo? that AV B Cholas)

(31) I haw o Pr‘m:? that A (holds) or T

have o Prcm:? thot B Cholds) or L
have bo-l—}‘\ Proo@s.

Tn this case, the dwo stoalements are not
equiva\cn%‘: 81 1'mPlies 90 R but ik s in
gener‘o\\ not the other w oy  roun a.

# ¥ *

Let wus now do awa with all the abaove
verbosity and Qb]oreuic:?a “T have o ‘Pr‘oo?
that A holas)?” o “[A) . Our lows

about Hau)na PFOOFS can *H‘len be. B UMM A -~
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rized as {ollows:

<O~) {i‘_i:_l.}_g] = +rue
(b) [Ec‘_\ie] = {alse
Cey  [[nl) = [A]

4y [AAB) = [A1IA[RB]

Ce) [K¥n: An)]l = <vn [ARDD
() (Al T3] = (LAl=>B)
(5) LA vB] <« LAl [B]

The moral o? the 54‘0[‘3 S that ,"_[ heave c
Pmo/) H'Ioﬂ‘... y has all +}’l€ Qlﬁebro.ic Pr‘oper‘-
Hes o? the “everywhere”’ oPer‘o\-¥or, i.e. o? wni -
Ver‘SQl qmanh@cq on  over o non—emrﬂv
domain (see [ZDS?O]).

LDs90] Dijkstra, Edsger W. and Scholten,Grel 5.,

i | oy
&Pred!_c_c_r‘re C,c.)cu_ulus and Proaram Semoaontics ,

SPF'JDSQP- Ver\ag , New York , 1990 .
Austin, 15 Oclober 1995

Pro(). dr. E0155er W :DS\(‘S%O»
’De]vqr‘}*men+ o{) Computer Sciences
The Univerg‘a}v o? Texas of QAustin
Auskin, TX 28712-1188

USA



