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ｌＩｎｔｍｄｕｃｔｉｏｎ 

Gentzendennedin[4]thelogicaIsystemcalIed"α/【ｲﾉﾛMedIに"｡〃andheinlro‐

ducedhisHauptsatz､ButitwasprovcdinthcsystemofsequenI-calculus,because 

hissystemofnaturaldeductionwasnotsuilablefOrlhepooｆｏｆｔｈｅＨａｕｐ【satzin

lhccaseorclassicalIogic・AherthcGcntzcn，swork,Prawitz[5］reorganized

Genlzen，soriginalnaluraldeduclion，ａｎｄｈｃｐｒｏｖｅｄｎｏｒｍａ]izationlhcorcmof 

somesys【emsofnaturaldeduc(ion，includingａ「estricにdclassicallogic，thatis

anotheTrep”sentationofGcntzen，sHauplsatz・Fbrthefilllsyslemofclassical

naturaldeduclion,weprovedthenormalizationtheoreminourpreviouswork［ll 

Herewecallasystcmln]lifithasalllogicalconneclivesprimitively､Onlheolbcr 

hand,ｉｎ[6],Prawilzintroducedtheno[ionlﾉαﾉﾉdilylbrthedcductionsinthesys‐ 

temsofnaluraldeduction・HcdelinedIhisnotionbyinvcstigatingGentzen，sidca

thatlheinlroductionrulesgivcthemcaningsoflogicalconncctives・Howevcr，

Prawitz，ssyslemhasarestrictionoflogicalconnectivcsinlhccaseorclassical 

logic,ｓｏｗｃｈａｖｅｔｏｃｘｌｅｎｄｈｉｓｄｅｆｉｎｉｔｉｏｎｏｆｖａｌｉｄｉｔｙｔｏａｐｐｌｙｉｌｌｂｒ[ｈｃＩｎⅡsyslcm・

Inthisnote,weintroduceanextendeddelinilionofPrawitz，ｓｖalidityIbrthefUll 

classicalnaturaIdeductioninlhe(ｂｒｍｏｉＷ'わ"８１ﾉαﾉﾉdiry・Forthisexlcnsion,we

usethesysIemoftyped-termscorrespondingwiththclU11classicalnaturaldeduc‐ 

tioninlroducedin[2,3]・ButtheapplicationofthecxにndeddefinitionfOrthc
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pToofofstmngnormalizationtheoremisourlnrtherwork． 

２CIassicaINaturalDeduction 

Oursystemofclassicalnaturaldeductionisfbrmulatedasasystemofancxに酢

sionoftyped几calculusinChurch-style,ｎａｍｅｄ入c-calculus,whichisintroduced

inourprcvivouspapers[2,3lHerewesketchtheout1ineofoursystem・Fbrmore

details,seethepapersmentionedabove． 

2.1Typed-terms 

７〕lpesarefOrmuIasofaiirstorderlanguage｣CwhichconlainsfUIIlogicaIcon‐

nec[ives・Weusethelbllowingletters，possiblywithsub‐orsuperscripts，as

metavariables． 

●α,６，ｃ：fbrindividualvariabIesofL． 

・ｐ,ｑ：fOrC-lerms．

・Ａ,Ｂ,Ｃ,Ｄ：Ibrz-fbrmulas．

．ｚ,ｙ１ｚ：lbr人c-variablcs．

．７，８，ｔ,皿,Ｕ,ｕノ：lbr入c-tcrms．

助ed入c-relmsaredehnedasfbllows・T11eyhavecanonicaIco汀espondences

withderWationsinPrawitz，ssystemCofclassicaInaluraldeductionwithoutthe 

restrictionofprimitivelogicalconnectivesandofthecomplexityofthelbrmulae 

introducedbyclassicalabsurdityrules． 

●ＩｆＴｉｓａ入c-variableandAaz-fOrmula,ｔｈｅｎ(zA)isaAc-telmof[ｙｐｅ
Ａ． 

・Bythefbllowingschemata,wecxplainotherconstructionsof(erms，

[ｒＡ１ 
ｔ：Ｂ ｔ：Ａ。ＢｔＬ：Ａ

(。Ｉ） (。Ｅ）
(人工A､t)：ＡつＢ t(u)：Ｂ 
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ｔ：Ａｕ：Ｂ 

;(希)署(八Eb）
ｔ：Ａ八Ｂ

(八I） (八E,）
(t,u>：ＡＡＢ t(汀1)：Ｂ

ｔ：Ａ ｔ：Ｂ 
(vIO） (v1,） 

(t,Ｂ｝：ＡＶＢ {A朴：ＡＶＢ

［２，A］ 
ｔ：ＡＶＢｑＬ：Ｃ 

{yBI 
U：○ 

(ｖＥ） 
t(AvmAu,入vZﾉB､u)：○

ｔ：Ａ ｔ：ＶｔＬＡ 
Ｍ） (VE） 

(入vα､t)：ＶＱＡ t(p)：Ａ[ｐｍ］ 

［zAl 
tヨロＡｕ：○t:Ａ[jＷ１ 

臼E）臼I）
tぃﾖzA.u昨ｃ(ﾜｮａｔルヨａＡ

に→ｃｌ
ｔ：」

（入上工司c､t)：○（上c）

Notethatwesupposeevery入c-termsatisliesA｣-,℃gularity[2，３１

2.2Ｒｅｄｕｃｔｉｏｎｓ 

Therear℃ｔｗｏｋｉｎｄｓｏＩ・contractionsfOr入c-termscalIedesse""αノonesand

sfrwclzImﾉones・ＴｈｅｙａｒｅｄｅｎｏｌｅｄｂｙＤｅａｎｄＰｓｒｅspectiveIy．

。(入zAt)(uルet[u/q'４］

．〈t,､>(汀oルet，〈t,u>(汀1)Ｐｅｕ

．｛t,Ｂ}(入vzA・皿,入vUB・ひ）し、ｕ[t/"AI，（A朴(入v⑰A､u,入vyB・ひ）ｐ③

Ｕ[ＷＢ］ 
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４ 

．(入ｖｑ.t)(p)pet[p/α］

．(oHat)(入ﾖ⑰Ａｕ)ｂｅｕ[ｐｍｌｔ/zA１

。ｔ(入VzA.U,入VyB・ひ)Ｅｐ職t(AVZAUE,AVyB・Ug）

．ｔ(入ﾖzヘⅢ)EDst(入ﾖzヘ'に）

．(入上⑰言.t)ごＰＳい上⑳司り.t[こん/L,"気D/､ﾖC]）

Intheschemalaabove,greprcsentsaneliminator[2,3]ＩｒｏｍＣｔｏＤ・

Ｗｅｄｅｎｏｔｅｔ＞siHsisobtainedlTomtbyrepIacinganoccuIn｢ｅｎｃｅｏｆａＰｅ－ 

ｏｒＰｓ－ｒｅｄｅｘｂｙｉｔｓｃontractum,alsotheTe1ation>＞isdelinedasthereHexiveand 

transitiveclosureof＞、

３StrongVaIidity 

Inlhissection，wcdcfincthcno【ionoflhcstrongvaIidityfbroursystemof

typed-tennswhichisanexlensionofP｢awitz，sonefOrnaluraldeductionsystem 

ofminimallogic,intuitionisticIogic,andofclassicallogicwithsomerestrictions・

Inourdelinilion,someIermmologiesintroducedin[3]areused,suchasscgment‐ 

treeandaccep[er・TheysimplifythedenotaIionofthedennition、

Delinition(Strongvalidity）Letsbea入cw-term・WCdehnethatsisF"Ｄ"g(ｙ

ｗＪﾉﾉdinduclivelyifandonlyifoncofthefollowingcondilionsholds． 

●sisof[helbnn<t,u>,{t,Ｂ},{A,t}or(o:@t)ｗhe唾tanduarestrongly
vaIid． 

●sisof[hefbrmい⑩ヘ11)whcret[u/rA1isslronglyvalidfbreverystrongly

validtenntLoftypeA． 

●sisofthelbrm(入vqt)whcrct[p/q1isstronglyvalidfbrevcryC-1erｍＰ．

●sisof【hcfbrmt(u),t(汀０Ｍ(汀1),11(p)ｏ｢い上z‐Ｑｔ),ands'isstrongly

vaIidfbralls'satisfyingsトｓ'．

●sisofthefbrmt(入vzA.u,AvZﾉB,､)whereuanduarestronglyvaIid,and

ｓ'iss[rong1yvalidfOralls'satislyings＞ｓ'・Moreover,ifｔ＞t'ａｎｄｉｆ

（ｕｊ,Ｂ}ｏｒ{Ａ,u)}isanaccepterofamaximalsegment-treefmmt'int'， 
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ＡｎｏｔｃｏｎＰｍｗｉｔｚ，svalidiIy5 

thcnultu/zAlorU[､/yB1respcctivclyisstronglyvalid 

・sisofthefbnntぃﾖｪA・皿)whercmisslronglyvalid,ands'isstrongly

validfbraIls'satislyings＞s'Moreover,ifｔ＞t'andifけ@tu)is

anacceptcrofamaximalscgmcm-【rechromt'int',[henu[p/α;２m/zA1is

stronglyvalid． 

Wehavethefbllowingtheorcm・

Theorem〃α入c_『em1tissfm,１８６ﾉvα“r/,Ｅ"tiFs"Ｄ"gbwor,"ﾛﾉﾉZqbに

Thetheoremcanbeprovcdsimilarlｙｔｏｔｈｅｃｏｒ妃spondingtheo妃ｍｏｆｐｒａｗｉ(ｚ

[6]andweomitthedetailsoflhcproof 
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