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OntheSymbolizationofI-prOpOSition

Etsuro Yamaoka

In this note,We COnSider the symbolization ofl-prOpOSition under the existential

import,inaninformalway.

In modernlogic,the so-Called A,E,land O-prOpOSitions aregenera11y symbol-

izedrespectivelyas VxF(X)⊃G(X)],VxF(X)⊃～G(X)],コx[F(X)<G(X)]and

3x[F(X)<～G(X)].Andinthissymbolization,byaddingtheexistentialimport,

wecaneasilyshowthatfouroppositions(intraditionallogic)hold.
Now,eaChofthefollowlngtenformulasobviouslyholds:

(i)Ⅴ芳『(∬)⊃C(∬)]⊃ヨガF(∬)⊃G(∬)],

Ⅴ∬～[F(∬)⊃C(∬)]⊃ヨ∬～[F(∬)⊃C(∬)],

～翫『(ズ)⊃C(∬)]⊃～Ⅴ方[F(∬)⊃C(∬)],

～3∬～F(∬)⊃C(∬)]⊃-Ⅴガ～[F(∬)⊃C(∬)].
(ii) Ⅴ∬～[F(∬)⊃G(∬)]…～ヨ∬F(∬)⊃C(∬)],

～Ⅴ方～[F(∬)⊃C(∬)]…3∬[F(ズ)⊃C(∬)].
(iii) Ⅴ∬[F(ズ)⊃G(∬)]⊃～Ⅴ芳一-[F(∬)⊃C(∬)],

Ⅴ∬～『(ズ)⊃G(ズ)]⊃～Ⅴガ[F(∬)⊃C(∬)].

(iv)
～3∬[F(∬)⊃C(∬)]⊃ヨガ～[F(∬)⊃G(∬)],

～3∬～[F(∬)⊃G(∬)]⊃ヨガ[F(ズ)⊃C(∬)].
Itisseenfromthisthat,ifEissymbolizedas Vx～[F(X)⊃G(X)]andlas3x[F

(X)⊃G(X)],then,Withouttheexistentialimport,fouroppositionshold.(i,e.,(i),
(ii),(iii)and(iv)mean respectively subalternation,COntradictory,COntrary and

subcontrary.)Furthermore,aSimpleargumentshowsthateachoftheformulaswhich
areobtained by adding3xF(X)<3xG(X)totheantecedentofeachoftheabovet占n

fomulasholds.Thatis,WhenEisinterpretedasVx～F(X)⊃G(X)]andlasヨx[F(X)

⊃G(X)],We Can Seethatfouroppositionsholdevenundertheexistentialimport.

Thus,in view offouroppositions,it may seem thatthereis no difference between two

symbolizationsofE(or,l),i.e.,Vx[F(X)⊃～G(X)]and Vx～[F(X)⊃G(X)](or,ヨ
F(X)<G(X)]andヨx[F(X)⊃G(X)]).Isthere,however,nOprObleminsaylngthat

undertheexistentialimport,WeCanSymbolizeE,las Vx～[F(X)⊃G(X)],3x[F(X)

⊃G(X)]respectively?
WeherenoticethatundertheassumptionofsymbolizationofEas Vx～F(X)⊃G

(X)],WeCaneaSilyderivethesymbolizationoflasヨx[F(X)⊃G(X)]andviceversa,

andthatthesameappliestotherelationbetweenthesymbolizationofEas Vx[F(X)⊃

～G(X)]andthatoflasヨxF(X)<G(X)].Thismeansthatthereisasortofprov-
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ableequivalencebetweenthesymbolizationofEasVx～F(X)⊃G(X)](or,VxF(X)

⊃～G(X)])andthatoflas3xF(X)⊃G(X)](or,コxF(X)<G(X)]).Hence,We
maysaythattheabovequestionreducestothequestion:Istherenoprobleminsaylng

thatundertheexistentialimport,WeCanSymbolizelas翫甘(X)⊃G(X)]?
AsanexampleofI,letustakeupthefo1lowingproposition:

(a)somegirlispretty.

Nowwhatismeantbythisproposition?Thismeans,itisthought,thatthereis(at

least)onechildwhoisclassifiedasagirl,andthatthegirlhasthepropertyofbeing

pretty.We here symbolize the propositionalfunction`xis agirl'as
G(X),and`xis

pretty,asP(X).Andletcbeachildwhosatisfiestheaboveproposition(a).(The
existenceofciswarranted bytheexistentialimport.)Then,itiseasily seenthatc

has not only the property of being agirl,but that of being pretty.In other words,

bothG(C)andP(C),i.e.,theformula`G(C)<P(C)'holds.Therefore,uSlngVariable

x,WeCOuldexpresstheproposition(α)as3x[G(X)<P(X)].And,aSWaSpOinted

outabove,thepropositon(α)obviouslyassertsthat(atleast)onechildhasabove
two properties.In casethe childis aboy,however,itcan notcertainly be determined

whetherthechildhasthepropertyofbeingpretty,OrnOt.Thatis,(α)istobein-
terpreted as sayingonly thatsomegirlis pretty,eXCeptWhatcan belogically derived

fromit.

Ontheotherhand,1etusassumethat(α)canbeexpressedas3x[G(X)⊃P(X)]

.Then,forc
above characterized,We Can eXpreSS the propoisition`agirlcis pretty'

asG(C)⊃P(C).And again,WeSymbolizethe propositionalfunction`xis aboy'asB

(X).Then,B(C)is clearly false,and hence B(C)⊃P(C)is true.Thus,under the

premissofG(C)⊃P(C),WeCanaSSertB(C)⊃P(C),Since,inthiscase,underarbitrary

premisses,We Can
aSSertB(C)⊃P(C).(Thesearguments arebased uponthe well-

knownfactsinelementarylogic.)Bytheassumptionconcerningtheexpressionof(a)

,thismeansthatundertheassumptlOnthatagirlcispretty,WeCanaSSertthatifcis

aboy,thencispretty.Aswehavenoted,however,(α)isjustthepropositioncon-

Cerningagirlc,anddoesnotlogicallylmplythepropositionconcerningaboyc.

Hence,from what has been stated above,We COnClude that,under the existential

import,listobesymbolizedasヨxF(X)<G(X)],ratherthanas3xF(X)⊃G(X)].
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