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ot
)

=27 A2 IA(logical consequence)e EAFCE =g A
“(logical constant)ol] e|Aste] Feldr:. aj=R =2 FFE
old Aoz Aosterlel wetd Mz vE oule =gy #AZ
9] Jido] oA} =¢8] FFE EdS o83t AHosittd B
g o]Z3(model-theoretical) &2 u|&2 HZQ 7do] Lo
A Aol FE T AsI Aot AR 2 T3
o] &% (proof-theoretical) AZY] 7do] ojd Aot} 1y
ARwE 19 FHe =®ddA AYE =84 AZ #A oA
st =8 A orlE Aoste EAE =ostn Aokl sy
o] =g Ao guiE 4 =813 AZ @A o8] AHeolshd
a8 =7 A5 BESA of| 22 7o AsEAE A
AxYA 2RE Aotk 1 FYRFH 1 =7 Aol T
544 =Y AT AA TEe] wEl yejof 3 EEolth
ARlue oA AFT 2ol =81d AZ TA AsIA
o 448 Ak PHoEA A KIS PR dok st
e gAoeN IR “EeH A T AY s
As) el el olulg BAHeE Bsm, g 3old
2 4ol ofele] o5} FE FHE AP I Rolchy) v
Agslreld elrgoie EQFAS0] e oug
TRFHE GBS s, TR ARL AY AdeE He UEF
94 gugelNE AA FHSC] 18 4TS A BhY 3

20 oorr oo

D) 3AWE003). Tt 1 2A BAme FEIe @A e 457} =
97 Aol skl o9 BelPEst s Aol ohig of® Rt
“ANHoE AW 7t | + sk s Rolk

2) A11(2003), 11%.
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W AAZ BRI As e w2 AR Aolshe B
AATFANG A =2 4L Hojshs WAL AAlsa 2
ABo] M= 5719S F93lE sla ik :
=g A orlE e
of otk AL T =g A dn|E
AAL 7de] oln] F
d =93 A2 MNds o3
AgAsIA =8 A guE AHodshe AL =T FEe ouE
Fed wlow Aosla & I%A AYE = o
o =814 A4S A= AFge A #WAolxnt 1S
o] e 243 FYF =7 AA £82 Aoz 7Y
& & S Aotk AAZE Adue =eld AZ @A BF F
2E AN s gt} o] SolME 19} e elzay]ale] 3
AA] At 2=2FE 4 =84 AZd # 2 A F-&
g Aelg A Aotk a2y a3 S ol gste ddn
Ale] Aol i FAwe) Aoyl EojAle) Feje} thsit
E AL BY Ao, 183 217 349 dAZole] Aol A
T2 o] E3j2le] Aelo} FATe AL HY Aoluh

¢

¢

LT

o] 29 =98 HoA WA =g £E FF|E Fa £9
=25 JEE SEta sk St B AAHUrecursive)
Aol mpgt gojEnh AR WA g ofF He 1 F
3ol #E 7]A(closure base)@ H-2& shitel Aty dxs

3) A13(2003), 10%.
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i)
Egg

o oA e usitt. AF JAF P7F I Rl &
st BE A dis) 23A gtk & A ey 22 I
< A4E & ok 23S JEE Rell i HE 714 P HE
(closure of P under R)E}3l F-Et}.

Cr(P)=N{X: PcX°l X& JF Rl £ EE Al dia] 29
A Uh.9

£9 =45y A Se it —, A, Vv, —of Uis HA] ¥
A= A PY HEZEAN HYFE F Sk 1?45} Age 74,
Z card(S)< Roo|t}. ofgdllM X, Y, Z 52 S9 ‘I‘%ﬂ'ﬁ(power
set) 8(S)9] U4, & =59 TS L}E}IHU% A B C%
S A, & £9 =Ae Yeille 7|5E AREH o]F REH
9 A7t gle & ©9 [ AV Ied] AR, 223 3R
XUY+E ©53] X, YEE 27|82 3t} 3 o] £ &3] A
&k wEldo ol ] ‘ola. ‘o] AY, ‘o], ‘A A m o7
a Aeed #eie 2 AZolE 44 &, V., ‘e'FY T
TE ARSEIA JeRd Aoln, 'EE'F} ‘olE S Uehly] $fsiA
= (), (E)VE A" 7;4\0]‘45)

ofd do7t AUe =83 AL 1 dojdA od =g4E
o] i ThE =FXEERH i\'ﬂz—'}—i AZ= 7t 93l TA|

4) oJd ¥l Efl L"‘l°ﬂ i8] =3 ithclosed under an operation)e 2
2 O e Yasd Aol AEH At F 1 AP &3vie o
uleoe}, FA < %J?Jol o AMNE] fAFel &3t BE bl 29 3
€ A%, a2 JAFe 1 s A g8l 234 Qukw itk HE
Cr(P)9] A2E Pollock(1990), 39Z| A AAlE Aotk

5) 713 Ve g Aol £33 HERINA FF5HoE ALEHAH
olo &3l RAAE I 7EE0] AMEHE 94 o3 FEE
Aot} :

o1u:
A
T
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o o

we) 2 Aol ek =2l AF A o8} FHEgw
g & ok ol@ erleln =21 A2 WAE wgeA A%
G490 Adeletn B & itk aEE B FE9 B9
4 2o 32 PEse ddg HYsle A 3T 2R 3
E M w=gste] HEHOT xele AL BAHE dojo
ARske =2 A2 BAE Aeste dol Hok ol dojdA
o =214 A2 BAE 1 dojd] &3k w=2ladse] AR ge
shpel =24 Dol ARE WA, F §(S)xSY i Afos
g 3 9o =24 A2 WA A $ (99 92, & s9 ¥
£ Aol ZEL S9| da, F =2i4] Frh
gHE(David Hilbert)$} 712%(Rudolph Carnap) 22 &d
=e)o] AR o5 SYY E=eF AZ Adl st of
dde] =AozRE 1 ol HEH FE FHE (FIW)
§HE Hggtozy shid el FE6 W 4 Ug o), A
=AEY Yo FA w24 Aol w2d A7 WA A
FE el mehie 32 FP4M Fekn Bele woae
A ol HEEE Bt FE FHt e w4

o

—

ol
o

TR AT B 2R A AT FEEE 14 AT
=34 AZ9 Aol FAMEZ(syntactical) Aolgta 2 4 gl
o 34 dojexe] E Aty ofd BE27)7F ¢t
2 dge A HEXI|E oF olegt oule] =eF #Hant
< A7 AT AR AeE Heddh

A B4 %20l &3t delel 245 Al 4 WY A
2 o2t £ FHRD e old Aue =§e W) AR
245o] ole] o, oSS A Aol AZeleku ¥ o)
B FE FHe Pk 9@ FHY =92 W) AZY Ade
Bofete e SAT Vg B Ao S9T FYHA AR
golz EHUTY 2% B9l B T Lol ARG F Uk
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A3 A9 ABE T AT ZFHL T2 FE A vl 2
BE A9 mHFeltko

Aol £elA EH FE Hl BF Aol sfa RS
Z oFolR }ES Rolgta spak =G I dojdllM 7HEE T
59 JTe A SR oldf ted e AXE 44T 9
=g |

(1) CalAoUX)-N{Y: AUXSYolZ Y AF Rol sl 284
Sch). :

FoIAel Bzsrle] QFel SR AT CrldU X7} B A
T X2HES AZolge Aolth wety =34 A7t XEHH =
Aoz AZAAGE AL F A€ Cr(AUX)T+= Foltt. a1dH)
CrlAUX)9 A oafl A7 JF CrlAUX)ol &3t AL
A3 X9 949} A 94ol Rl &3 2 3ES (/) ¥
B AE3ozZN A7) Aol F US BE ® o7 1 Ag g
gt o] FAke] A9rt AHatd 2 wiA|g o] Aol 7 gL
X 52 A9 HdolAY, 2 1 KT oldd v FEEHE
Rl &% oj® FE 73S o83t olEy ves et wd
(sequence)©] EAstA Hoh ozl MES A9 doldx X=
e A9 dY(deduction)o)B}al 3 A€ Cr(AoUX)S AL £
X XZHE A9 <¥(deduction)o] Ho= sh} &A1 AL
T A O AR gtk oA FAEH 52 FH olEF =i

4 HEL X+ A2 R ot go] 2 5 gk

() XA © ASCHAUX) & L4 X22H Aol dejo] ol
= sy A,

6) Tarski(1956b), 632,
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28 Tarski(19560)% ol2ld w218 A7) gL WAw:
Bassle axdd 448 A2 Adel At Q929 Ao
Holrfe o so QA dole] BAH §el Tk T AY

S AZIUAD f9 T ol2F =gd AZY MdS oFEe
tgEo® AZ Jige] AUz v A3 FuA Ygs ot
ket AEstA] £ Aojgtn FAdYS gaayrt 1 AR
A&t AL FAde bl Aot o Ide] Azle] <3
“(EAT 712HA oj#l o2& AL EE 1 o]
A B F2 FES A8 AR FRAY FHo ot B
S3idka slojEls A4Sl 9uolA=(in the usual sense) ©]
o|29] HulERE AZFIE BFsla Lolsdd FE FF
AASAE o] o|BelA FHol Brlsd EAES T e
Ao] Vsl AMdE AF3HA FH ol24 =Tlg AR
Mdoeze XAER E= 44 Aui'y =848 AZY /g
2 BB AL FAHL ATY g2t Aol Relsein
she =24 AZY Ade guigd sdoelgtn 2¥ & =d
283 AYe #@A4 =7 dojel Lol deiMe o3t o] A
Ao

LolXe] =813 AZe digk uiEH Aol o7} HA =
2o A% AY SERH A (¢ AEY Iq5A wW(EE) 5
(valuation)& 7|2E Fo4xIth T oEl =g]2] Ao tha] ujx|
g v7t to] B$E T AL F v(d)=td BS ve AT IS
gtk sln, = AY Xo| Fae RE =24 Bl Uil

7) Tarski(1956¢), 409%. “---in defining this concept (of logical consequen
ce), efforts were made to adhere to the common usage of the langua
ge of everyday life.” '

8) Tarski(1956¢), 412%.

9) Tarski(1956¢c), < *x.



oz gtk w4 A7l JuiRFY Eold FF XzRE 7
Adte A8 713 XEA'E YEZIZE stz (BEX)(w(B)=t)
E v(X)2 Fo 272 3hd oS3 go] & 5 Utk

(3) XA & (X=vA)
weld A7 del Be BARA Fe 39 oled 49 )
£ de) EAlol gAskn e wEe] sle) ojrled Ae (3L
#3) @o] tiE BE Gale] dEsm e BAE AUTho
Aol @Ol Ael Ade £ Felg FE Fhd 9z
vl 230 o8l £9 Arole] olnlzl BRBYE B 5

10) Tarski(1956c)oA 2] El227]9] uigd Feoe dA €9 =g A&
oz g Aolm whgha wjA g4 o]d] T FXE o|&3n Ut
El2A7|7} o83l e FXE vlA(sequence) et vl Fraeoll o
3l mhE(satisfaction) BA T L5 =dsiAEL A glE2A7]o A
92 wd(model)d] A% Heojz dolSoln Y} HE 4= mule
& 2AE ol2rh shte] T £E2 wd F+F etk =84 AV
2d MAA HE oo 3 BEFHTGE AL 713 Mo AZ EAE
A X £33 ZE =40 2d MoAe uld ool g8 wEHoE
AL Mo X2 HA8H g22dd o =2y Ade ovEd Ao
E XEA © (M)0)(EMs X=EM0 Ao o8 Fo1ATh olzdt <juld]
A &0 =g dojdllA Y Bl2ay) Ao HE =gld AZEY &Y &
A (model-theoretical) Aeletxy 20} 1 Ao wdo] sk B I3}
of oAstZ gt} WX F4+E F4d FFHe mdE A4 £ gtk o
HEz2 Q) 2 Hox md o849 Aoz 7kFd 4 uh B2y
o} 2 =283 A2 Mde 925 B4=(B. Bolzano)Hth
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B)llMst 22 quEd HE Asid= uiA 5&’“% T3
o] Adasojof skt 1 HAANN 7 =2 3
AABIA & 4 Yk = o| A2 Ad=
of oEd. FAEH =24 A2 dol
2 4 Al A #ddE 38 1 gal, 5L FEA
J&ol sk A&l o3 AEHARE AvEy AZde 7
=g Aol ouje A6 o3 BFE EF
AAshs 4ol o EES 2 F =24 A2
Al gldol dAshs At o AE Jide Addsi= Fis
2 + dE %01 oulEd AZ BAZF HEF
= BT FAREA A AV Ad§skAl g A, HELT
A" oulEF A2 Ade dEs 2 = 3ie Aot whd
%?lﬂﬂ Tohe g 24t 3 ks 242 =24 A
2 Ads ddAlEe AREFIE ueAE) FAES
AZ Mde AssiA 2 otk olzjd AEE & Beode Al
of g3z BAREH AZ /el &Eshe = ¥ drE A
AetA tAske FE e ¥k ske FEE A 2 Al
.
ol olfellMA =2 e AuE FEAMY M 2o

=2 o0r &
(o]
‘Ffl‘ozﬁmﬂ%
JQ,_VE.OQLE,
e
F[F

i)
o
N,
o

M o gt 4 M o

) FAHCE vE Tee BEE SERY AT (N2 42 A9
% glck BE =24 A% Bl o,

i)  v(=A4)=vd)

i) v(AAB)=t & v(A)=t & v(B)=t
(iil) v(AVB)=f & vA)=f & v(B)=f
(iv) v(A—B)=f © v(d)=t & v(B)=f

99 O)-Gv)e 4z ddol —, A, Vv, = g3t gu|Ex Helga ¢
@ = st
12) A<1m(2003), 12,



74 o &F &

g FASE 2 A5l o AW} 3
o ANsior Bk AUl olahd “FAHA
doz st 3EReld gnjzdaE £9
FAZ0] w2} 45 ovg e Age sx, 74 A2
dom st 48503 dugdNE AA FHSo

2 AT olo] W) ‘¥R weld AT Fe
Qo] AsAe olAs £ el gnlE BAHoR R,
@A A =) AR ognle] gal F& FHEL Y 7
2 k0 ARETASo A8FASTHE e} L) =
A& AT A% w2 4P AuE AR ol¥el E2)F A2
o Aol WA Fold Ao BFHEE oA 2} B AA
% el e oElE 9 sa 2@ goldl JAske] &
97 A29 NS BYY 47} g Bek oA e TR =
AoE WA w2d A2 AL v FHHA god o @
o 223 Ed AR Ade FAsE B AR WEe 2R
o B ANSE ol |

olAl =g g ouE FE o] o3 wAsk & o 9
3z =84 AZS H'E JeENda &AL R JAY (99
A9} S¢ AAazre] BAo|th olHF FAC el T3 2ol
§O)ZHH ¢ (02 ¥ CnS A = Utk & EE X
E¥ (S EE AcSe 3|

13) g <131(2003), 10%.
14) #A1(2003), 11%.
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4) X+A © AcCn(X)®

Wolenskit Cng A2 94K consequence operation), 1#]al +
2 A4 AiAHconsequence operator)E TEI EEZ1 QE
g,16) 2= (4l & s Aot sbsdtEE =8d A4
T3 =9 lo] o AL ARRalE T Aojth 18ARE A
AL ¥ES UREe =g A2 AMAE Hasle v
o A2 dike F2 FP= F4le] =gFgRIEe] MEstn itk
o] ZdAlE AZ A Cns AMEste &8 A9E Aotk
e =23 AZ ol s ofE ddoie] ofn] % & A-A
% B, AxBF B 7o) 73T o 7} o]8A(transitivity)S A
doka 7188 739, doe =22 A9 B disl, A-BSt 22
R EA] ok ARo] Yew AL WA Hsl Abde] Fof
2 A 7 F H o e YAste Ao HoE A
AL Asta JohlD & Fo AR Fo431 A9 +9 g
o] oA AUAYE Uojo] =4 A} Bol| tis]l AFBS A

15) 'AcCn(X)' € (Al Cn(X)E Yridt) olAL & AECh(X)E U5t
T 3}, olFlolA @YUl =glaom oA HEIY =4 AAE F
E3A] &3 oldgA tEAZ TV Aotk 170 oW AL 9w}
7t e AL W o8 FEIVIE ok A9 o' h(X)={A: X
FA}S} viRzEA] o],

Wolenski(2002), 324%. 4714 +& 99 208} Q)A A" =84
A4 F oY EE ouididan A4 vl gk 2A9 ore He
Cnoll &3k Ao} (4ol 93] FA=E Aol 2o wet + oy Foz
s T Ao =g = ok

Belnap(1962), 131%. 7}23& The Logical Syntax of Language(Routle
dge and Kegan Paul, 1937), xv&dA 2 7L o= Fevln 3
T 29 98 7123 = 73 (fundamental logical symbol)el ojd
ouE Fosof sterirl A"t Feln glEdl Zeko]of(A. N. Prio
N7 £ 99 22 dEo wol dE Aee 283 sty Hart B9
3] AEUE HoE,

16

=

17

—
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AR FojAE
AR AABRE g 7HA] W RS s FEE At
Rolth, B4 =g AAY It =¢
dofl A|Aletar 2o o3 =84 AZY AdS Fsle oA
At olefdt e RHE FElE B =
Aostar 28A Aod =214 Jde] YA
o] JulE AYdl= Aol HFsit.

Ao} LA ©(S)AA §(S)ERY T4 =2 ©(S)elAe ALt
(operation), Cn®] FA vk dzf & Cne € (S) — € (S
33k a9 o FElE BEE u, RS =93 AZ
AT . |

>
lo
it
r\l
N
i,
rr
POy
flo
fo,
=)
ok
e
W
v
%
=
¥
In

2o dle

e

tlo

S. XcinX (Super-set forming)
M. XcY = CnXc(CnY (Monotone)
A, (CnCnXc(CnX (Auto-preserving)

St welgse] BE AY] ANoERE EPHoE AAYL

AAFE RS 1 =459 PP ANZRE oz AE
O AL wein Itk 9o A 24e wud AdwAr) 9
oF ¥ & 21 Ao 478 4 ged Ize I g



=aly 2 el 48l oo 77
¢ C. Xc(CnY = YUCnXcCnY®

S, M, AZREH C7} Yeth= AS Kol 8] XcCnydha
AgeAE 94 Sol o8 vecny. =3 Mol o8| CnXc
CnCnY. olAF} Adll 93] ChXcCnY. Wb YUCnXcCny.
g2 C7) Folgkn 3zt CEXEl T XclChY = YceinY
& CnXcCnYE 4L 4 Utk X2 CnyE #od o] ol
HEg YCCnY & CnCnYc(CnYE et wehi] 24 Sk A
g deth Me 587 98 Xcvaha 7Kgk So o8 v
cCnYolEZ XcCnY. WA Col 98] CnXcCnY. 13E=
M= Agggch

S, MOZRE CnXc(CnCnX. o|AF AE ZAFSHH CnX=Cn
CnX. B2 CnX=Cn"X. e} AS e 2e Fuz 2
3 ¢ Atk

Ax. CnX=Cn"™X (n=1)

Sel S, M, A olsle] @A Cnol R=shol & zACR B
Je e Fksa gk

F. (nX € U(n(Y): YeXolx Ye fgstth (Finite)

Fe od o] ofd FJReziy =ejdez A=t
a9 /3T FRAFeENE =g os AdAnE Ag v

18) Wojciskit Wojciski(1988), 23%dlA S, M, A Xc(nCnXc(CnXc
Cn(X, Y) UE gEsta slew fe #AV ddte @ WiAE 4
g AAM(unary operation)S FE(BAE) 94k closure operation)e]|g}il
23 Qo 2 2RL ARE & 7RA AT ofd, Al VA BA &
X< CnCnX, CnCnX<(CnX, CnX<Cn(X, V)Eka o} & Aold.
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?&E} Z Ae(CnX = (EYcX)(YE #3838l A=CnY). MS
b o) FollA withe) 2 dA: S & 5 3len met
H FE o3 2ol 33d 4 ok

F*. CnX = U(Cn(Y): YcXoln Y+ #3kth
=23 AZFA Cnoll Uizt H9] F8] S, M, A £ Ax2H
B I @AY B3 olelA #8314 AHeE g3 22 2 U}
A AEE AL 5 Uk
A 1. ChocCnX
AP 2. Cn(XNY)cCnXNCnY

A 3. CnXUCnYcCn(X, V)19

AP 4. XcCnY & CnXcCnY _

B FHORTE A50R Y52 S o 24 dojAct,
ES HFoRRE $5029 FEL 99 CE AIE o A3}
.0

A 5. CnXc(CnY © (2)(CnlX, 2 cCnlY, 2))
3% eEmo 9moz gHe AWsuz g%md oE
#ogo| FgEuke ZWir)E sk olAl CnX<CnYeta 7HAs

19) 48 29 3 247t g} 2ol Zslsle Ao 7T Roltt. ol
A RE $(9)9 o9 & TS 71EzIn.
Cn(N{X: XeRHe N{CnX: XER)
U{CnX: XeR}lc=Cn(U{X: XER))



=21 FED =2 &g 2o] 79

ZL Sell o3 XcCny. &g =23 A2 #A g2 M 9
8l XcCn(Y, 2). miHAE S¢ Mol 98] ZcCn(Y, 2). 18]
22 XUZcCnly, 2). BA Ml 98 Cn(X, Z)cCninlY,
2). Ax9ll 23] Cn(X, Z)cCn(Y, 2).[]

A2 6. Cn(CnX N CnY)=CnXNCnY

7. So 98] CnXNCnY<Cn(CnXNCny). %ﬂ PA-R-R=
Cn(CnXNCnY) <= CnCnX N CnCnY. wehd A*ol 28] Cn(CnX
NCnY)SCnXNCnY. 2HEE Cn(CnX N CnY)=CnXNCnY.[]

Ae] 7. XcCnY = (YS(CnZ = X< (Cn2),
XcCnY = (Z=CnX = Z<(nY)
o] 7 A skl ¥ AE FHIe AoE FEIIh
XcCnYolx YcCnZaka 3L A 49 o8l CnYcCnz. w
& XcCnz [

AY 8. XcCnY & (H)(Yc(CnZ = Xc(CnZ) & (Z)(ZC
CnX = Z<(CnY)

39 VM= ¢l B2A FATE FHIIE vk Al 7
o g8 XcCnY = (2)(YSCnZ = XS CnZ). ¥ 4y &
=& W] 8 UN(Y<SCnZ = XcCnZ)al kxf BH o
3l 93l YSCnY = X< (CnY. oA SERE XcChY. [

A 9. CnX=CnY © (2)(YS(CnZ & Xc(CnZ) & (2)(Z<
CnX & Z<(nY)
7. $19] Azl 49 A 84 Q3 Hesit)[]
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[T

A 10. YSCnX & X<CnY & CnX=CnY
Z: A 49 Y& YEChX & X<CnY & CnYc(CnX &
CnX<CnY.[]

F AL X7}
T AYEsle A E oA 1 9ol ke,

1

e

—Oul"

&

oX

RN

S o
Soflo xS

N
o
o 9
o
AR
£
o 2
rlm_lé%{
ek
S
K
T e
roﬂ
L%
Bt
l<>Po
HUJEO
&
n M
o on
FUIO—lo
Q,
T o
|rl
£l

Ao 24 S, M, Ax (ng Ao £0A9 =214 AZIA=R
HE7] g Ao|th20) AFAu(2003)A4 Fllues =g A2 &

20) =213 AZ BA Cnol B FYUE o2 AAGT AL B=2A7Hu
El227)E Tarski(1956a)ol4 Cnoll #3 F2]24] S9F Ax, I3 Fx
olefof “Sofl &3t oW £ Ad Wldl Ch(A)=S"Ele AL FI8in
Atk 28y Tarski(1956b)ellMe o] vixlEt AL AYsla S} A,
a8 3 F+he AAER dch SoF Ao F+& T2 AdsidE M2 &
gogte] dusid M 2 A 74 FRERY AR 228 &

Fo|th AF XcYey dla AcCna(X)Ex & Fxo 28] X9 ojd
e BERAS X0 el AsCh(X’). 28 XCYolBER X'E 3
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Aol AR =) gl ong FANEE FReIN b B
St “wmeld WA BE /R 2A" 02 Be 2L R),
(WD), ()& ANST Yed, 2R Cnol 24 S, M, AZRH
$E8¢ 29 $ U0 AL =94 A2L Yee A
2 /% ST g w1 Ao o7 AgSkE 1 '8
Ag3 (R), (M), ()& Thest 2ol 7148 4 ek

R) AFA (B =842 A7) A4 g=3)

(M) XFA = X, BFA (=813 A4 #A= 923 o|t})

(T) XFA &Y, AFB = X, YFB (=83 #2 #AE o539
t})

A9l WAL 2] Cng AHBSle] Thek 2o] 14 & % Ak

(R1) AcCnA
(M1)CnXcCn(X, B)
(T1) AcCnX = (Cn(Y, A)cCn(X, Y))

RDFY MDE S, MegRy =3 28t (TS 5317
A3 AcCnXEa 3L 99 A 4 g8 ChAc CnX. 7]
O] A 55 o83 Cn(4, V)cCn(X, Y).22)

S #A dTAE d¥ste J¥ T, & T=0nT A TE
f£olxe] o]&(theory)olgl 3} AxE BE XcSd dis) Jg

Ve f33 REIFIZIE stk mebA Fxoll o8 AeCn(Y). 2822
cn(X)c Cn(Y).
21) Ae1W(2003), 13-14%. A= 28y (R), M), (T)7} =814 A4 &
Al #3 Folgtn WAooz g3 A= &t
(TDHAA Ax T@dg =82 AusA|g oA A (T W
Fe AT =45 Qo WPl 4UTE RolET,

22

=



82 ol ¥

CnX7} ol8¢e o3t Utk Cnox £ o]l2oltt A 19
HZo] 2 ) RE o|& T9| s Cno cCnT=T. WA Cno
= o8 7k 7P FL ool & F UtkB

T o] £o] TS wEse =8 d29 x & AL i

3 3k}
Be(n(X, A) & AXBe(nX

9ol #AEZHE BeChd © AxXBe(nw. A AZH¥ B
7} =Edoz AZE F e AL =T AxB7t Y Cho
*o}— A% E QA 11 7o sisith oligt ouoA AZ Cn

= 9o] £olM =24 BAE FAsT Aty 2E 4 k.
°] W&ol Wolénskit= CnoE o] £9 =g& AYstn U
1:}-_24)

V.

AelX FojE =214 Ad BAE R =8 dAos
Aolshs EAE Al Bah A7 s = dE0lE n-
el A7 et . =Y (A, .., A)E K2 E9 27

2 3k 1 =7 ddolE RBoske =Y AL Ay, . AER
FH 74E oW =4S AR XEFY K7 ARdv= ¥
£ AT Aotk & U5 22 FEHE A Aot

L. KcCnX (4, .., ANECnX B2 X4, ..., Ad)

23) &, Cn@=N{T: CnT=T}.
24) Wolénski(1995), 25%:.



o o) =2 Agel o) 83

b oAy, .o, ADS 273G A7t =7 Asixe T s
oAy, .., A)7F & 7HAE 3AFHooF dth Iy I+ K7t
CnX e & dage AL ooplske d EF3H mebA
clAy, .., ADE & 7IXE 1R8] dsixde K7 onxe 94
7R 53] ofd YA HelA oW ¢ Hnk Wid: Ay
7Faidel oAt dAdoje] ou|E A= FAANA LFEHE
ZA0 24 49X (uniqueness)S E3 UTED) 17} il A
gol@ A ThsAel AT Aot @ A =87 ET
g &3lof 3l AME tE F /1A FEF 9¥S ste dE
g U= YAe & "doe Aot ojd 87E 53] Al
=249 A 719 BAC A 4, ..., A)E T B
He 4T $x Atk AF (99 94 X9 Y Alold] Xe
CnY7F A8 o, & (CeX)(YFOY b X<YZ Yeghyr|=2
32l AF € (9 FE JAY R EE ¥4 tiE] < @A
Ve =2e JAY R “Al(upper bound)2til &1, RO A
9 JE UrE YA &,

B) Ur={ZeS: Y)(YER = Y<2)}
(B)A RE € (S)9] dAio)A¢ Ro] @3] So| FE gl 73
Sox 1 AAS 58 e Ao g Aol £ Q1S Aot} 4
2 5o =384 67t CnX4Y AAl(upper bound) BF Ucxd 9
28 AL U3 o] Aeld 4= gtk

6) GEUmx © (O(C<X = C<G) & CnXcSCnG.

B CnXoll E3IAMAE Ugxol &8 94, F hXNUoxd

25) Belnap(1962), 133%.



a7t & s &A% 2A4S (4, ..., ADE A o #
UM AL ZZ2Ah oA K=c(A, ..., A)E T 93] A
ot A A o]t

Ix. KcCnX & (O(CECX = CeCnK) & KcnX &
CnX<CnK.

I+& K7} X258 AZ9E =4 7w 71 4% =29
Bsln ok 2E Ixeld K7b CnXel Aol 3te A
e (O(CelnX = CeCnK) B8 CnXcCnKe $9

7] 4o] HlFo] B uf they} Sxolt},

oX dlo e

E. Xc(CnK (22 XelnclAy, ..., Ar))
J8BE IxE I&ES 5271 Bk
I&E. Kc(CnX & XcS(CnK
add A2 100 93 I&E= v X0t
Eq. CnK=CnX (2 CnclA, ..., An)=CnX)

BE K=c(Ay, .., A)®] AA FHo] Hshs G40l 919 =
e XN Uox 947} & S 2AgTY 238 =9 79
e thAe] S50 FH3% AR FHE PR IRE HAE 598
AEoIZ AYT 5 ST B Foh IUH REL vl T
7} Hske weko|tk w3k 133t e Eqe 28 e dis
sttt 919 e 9ol HiFo] & o, =8| AZ K=c(4, ..., An)
£ 99 Ix I&ES} 2ol Bogite= AL K=c(4,, ..., AWE X
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itk
AN S

ol
ﬂ?
i
o
1>
o
il
ol
1o,
re
7
e
X
i

() XchK & (O(CelnX = CECnK)

Qe BYITE XCOnKE 2 K7b OnX A%} A0 3¢ 2
3 glt stz 9ol A 8o ofd] tee 4 E9E 4
1.

8 KcnX & X< CnZ = K<(Cn2)

®)9) $¥e K7 X8 =23 A48 2 BE PP =99
A8 AL ek B9 H%ol DA Kocldy o A
g3 oo 2e AYE Hel I+ 0 6B FAAL ¢ 4 9ok

Ex. Xc(ChK & () XcCnZ = K<(CnZ)

E+E K7} XE =93 AZ2 2e =94 ke AY o
E=RAde BT 3L

9ol kol =g oﬂ@c& K=c(Ay, ..., ADE Ix9} 2& =9
FHE B3 A9 :_hq~ & Exgt & AA FHE 53 F

e A gEon 8L = S4AA =9 ISt ES 2
Fa EXFPe AL oq—ﬁ-E]- aHF Ao A 7S o 24

7} A% (A, B)={A, B} A& A4 & Aok 714 A9
ME =gdeltt. 18¢ XEFEH =S5lHE 239 =8 92
‘AN & W K=c(Ay, ..., A)E (AANB)'$ & del7}
Aoltt. o] A% Ie =¥ *‘ﬂ NE A A% =9 3

& b

i @
m\m r

I
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ozM g 22 FHE AYA 2 Aotk
IA. (AAB)SCn(A, B)

INE (AAB)7} ASt BE o|Fo|d AAZRE AZHE =¢
Holgk= Aol o3 A el ojuE FajFa ot v el A
e A%t B7t EF (AAB)EYH AZHE Zeolge A 9
3 (AAB)Y 9u|E qrslee A|A ozt 2 4 Sith

EA. (A, B)cCn(AAB)®

EAE A} B7Y $Al9 2288 AZEE =84 (AAB)Y
S T3k Stk 28y 99 AYe IANY EAT 1 o= Ax
(AAB)Y] 9ulg ¥ oz 1AA7|A] Kgth mehx e
gH3l7] A3ixe o Al 7HA Bolet 2 AL Mo} gk

I=A, (AAB)SCn(A, B) & (O)(CeCn(A, B) = CeCn(AN
B)) & (AAB)S(Cn(A, B) & Cn(A, B)SCn(AAB).

IN&EA. (AAB)SCn(A, B) & (A, B)SCn(AAB) .

ExA. (A4, BIcCn(AAB) & (2)(A, BlIcCnZ = (AAB)C
Cn2)

Aol AZdo] V& ChrANCnBE AR 3= & X7} ChA
NCnB =4 &4 g3 FoHe =g Fgoz o&d 4 3l
o} 23y $9 A 69 Q3 Cn(CnAN CnB)=CnAN CnBolE
2 VE Ak =Y 73 BEo 963 oed 2o dyr)
2 Aojtt. .

26) A9 Ing EAE EAAQ 715 HE AMgsiAs 242 A, BHF(AAB)
a8x AABFA, AANBFBe} 2ol & § I Aotk
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IV. (AVB)S(CnANCnB)
IVE B8 8o uMte] £ 4 9ok

(AVB)S(nA & (AVB)c(nB

IVE AVB7l A9 =84 AAo7|x 3t FAlol B #AZ
ol7|% di= Ao < Vvl ouE Astn gt} whHo] dA
o] Vol &3t AA F2 E!—aql Ze gerh @ Aol

Ev. (CnANCnBYSCn(AVB)

EVE AZRH #AZ=n $A¢ BERH #AZ=: 1%1% =2
AEL AVBERE AZES Tin Yk dEo] v =
o uE d9Fer uAd| YHe 9 %4%% Eh%ﬂr
22 A A Bst 2 A og Bsisjor ik

JEAVAR (AVB)S(CnANCnB) & (CX(C=(CnANCnB) = Cc
Cn(AVB))

IV&EV. (AVB)S(ChANCnB) & (CnANCnB)<Cn(AV B)

ExV. (CnANCnB)SCn(AVB) & (Z)}{(CnANCnB)SCnZ =
AVBc(CnZ)

9lo] =oo] HiZo] B o, IxA, IA&EA, ExAE o9 Eq
A9 Exlold, IxV, IV&EV, ExVE 717} olgle] EgA, Eq
v &} FRojth

EqA.  Cn(AAB)=Cn(A, B)
EqV. Cn(AVB)=(CnANCnB)



88 0ol & H

BTt AA@E003)AA ANTL Y Aol A Vol B
? =9 A% A7 e 23 A 7EE 74 A
S 782 AWsp) v gt 2ol & 4 ok

(IN) A, BFAAB) & (O, BFC = (AAB)FO)
(EA) (AAB)FA & (AAB)FB & (2)(ZHFA & Z+B) = Z+
(AAB))

(Iv) Ar(AVB) & BH(AVB) & (O(AFC & BFC) = (A
VB)FC) '

(EV) (OUAFC & BFC) = (AVB)F(O) & (D(O(AFC &
BFC) = ZF(C) = Z+-(AVB))2D

I8 A2 QA F Al AE A4 Cns ol 88t oA
2H 99 (IN), (EA), OV), (EV)E 4Z IxA, ExA, IxV,
ExV ol T3 Fdo] Atk 181 27 & AMFE o9 F 4
= IN&EA S, 181 He F 42 IV&EV 8 FXo|t}. 1Y
22 (INSENSIANKEASEQA, 283 (IV)e(EV)SIV
&EVEEqV et 28 F itk TA] 23 dikRt A¢k vl #
g A Foe AMS A4 27} A Ao IA&KEA, T
V&EV ¢ gEleth & AZo] A¢h vof #g § EHAY A
9|, aeln FPEFeld Ao, 181 AFH Fole BE O
53t

Aol B AAMY A9 2L 99 Y ESF 22 FHY =9
8 52t e B8 AeHs ZE A7 HIYsl 4
Hath ey 249 dFo -y Ao dZo 9 =Y
Ao 9t 22 ey} oflth 420 —9o EY AL T4 ¢
7 22 FHE Adoh

27) AAR(2003), 14-15% F=.



=a|x ZT} =2 A
I-.  Bc Cn(X7 A) = (A-B)c(CnX

-5 AS X3S AAA AZE ZES FH2= 3§l A
Aoz 3 zAFo] 1 HAM A A3 FAZREH AZE
Fatn ok -9 AA 7HE BE =Y 7AAYE 240
old BSCn(A—B, A% <& ez A" 239 gg &
A A7 d = 73 99 FeE AAE 571 Qi

tlo

(9}  Bc(Cn(A—B, A) © (X)((A—B)c(nX = Bc(CnlX, A))

(9 BcSCn(A—B, Ao I-9 93 FAgke AL Wln
Ack (9 LEZFAA AFO 2O FHd 23%01]*1 X Al
o (A—B)& Hdgozn 7 FHAL dFdA LE2FH0 =29
=S Zwaly] 998l B Cn(A—B, A)oli (A—B)c CnX#i
71skAE 949 A 49 93] Cn(A—B)c CnX. webd Ae] 50
93] Cn(A—B, A)c(Cn(X, A). I¥E&E Bc(Cn(X, A).

(el HIF =9 AA FEHE g 2 FHE AN 5
At

E—~. (A—B)c(CnX = Bc(Cn(X, A)
g227le Usde AL@AT Tarski(1956a)dl4 Cnoll &3t
F2ZA S A, J2)T Fx olole] Do e FelE Ads)
Y\

Tar. Soll &3k ofd =&l4 Aol dl3] Cn(A)=S®

28) Tarski(1956a), 31%.
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a8y FouE BAHOE 3T YAE ¥AT BHe] A7
oAZ Aosl= F2 TAL A S8 AHAd Bl2a7]e 9
9] FEE Wolsolxn gk 13 Fe Targ S =
A 12 ®78a 339 Adde] A A—1)E FIT AL
Astn Itk olgd AL -2 Adshe =4 74, AA
FHL o]l 2 AYse £¢ 72, AA FHE AN &
9= AAe Ak o)A I->9 E—olM B didle] 12 ggg
o2 s 4 ¢ gtk

(100 LcCnlX, A) = —AcCnX
—ACCnX = LcCnlX, A)

a9 ogol AEEE €A ¢+ Yok
(1)  LcCnX © CnX=S

REZAN 9Fon P52 AT AFN LEXO R
q5S FHsh] 8l LcoOnxsa sk 919 B 49 o9
Cn(L)SCnX. o|AF} Cn(L)=SEFH 7 CnX=SZ= Z2ES

(1D HFo] (10)olA LcCn(X, A) HAd Cn(X, A)=SZ
HHro] Y024 & Aste =Y TEF Y wES e
I Zo] LE AMESA] ¥ FEZ AAE 4 Stk s 2ol
—9 F2E& AN AS BE27]Y T Tares TL3HA| P4
21

I, OnlX, A)=S = —Ac(CnX

29) A111(2003), 15%.



=21y FEY =2| g2 o] 91

E—. —AcOnX = CnlX, A)=S

219 9yl HiFo] B o E—& 88 Cn(4, —A4)=S9} 59|

Awe -3 9 JriE s =9 FHUH AA FHL
AABEL Edl IR 7k ARIE V15 ASsd T

(I=-) X)X, A-B = XA—B) & (O((X)(X, AFrB = X+
C) = A-»B+0)

(E—) (A—B), A+B & (X)(X, ArB = X+A—B)

(I—=) XX, AFL = X+—A4) & (O(XX, AL = XHO)
= —AFO)

(E—) —A, AFB & (X)X, Ar L = XF—A)0

(=)= (A—B)7k Ast BiEo] BE #Adske =ds27H
Adse =24 7hed M A% =R es, 293 (B-)e A
s tEel BE Adske w24 Jked 7P o =RlddE 7
S Stk (E—)e 72 QA ol A7 A4 Cng ARSSIA
The3t 2ol 1A & £ Sl

BS Cn(A—B, B) & (BSCn(X, A) = (A—>B)< CnX)
9] (9] H|Fo] B W $TE (E-)7F ey XYL o

> gk
(E—)= ((A—B)c(CnX = Bc(Cn(X, A)) & (BenlX, A) =

30) AA:(2003), 15-16% F=x. (E—) ¥F X= 699 99| 945 71¥]
ok Bdwe] B (E—)9 BelMe S 999 d4E 7kl §
@ CS A8 AT XT AT Rt 2384 8 B¢ (E-)
A &9 LEZE dAAA(conjunct)7t (I-)e] LEZE Adx]9} FUsithe
Zo] Hrh WAl er =edrt



92 o & &
(A—B)c CnX)

3 (E—)x= E—&I—>9 U3t ojzle AFdue A9
(E-)7} E-&l—9 XYL 28] Zoh ddo] —9 9us
e A (E® <EH)E 71z8te Aol Aolm=m
E—&I—¢ sAge 285 g F ok oAl 23 249 o
Aol »9} —¢] S 7—}7—} AA 2 (E—)<F (E—)oll <3 A
oJgitke AL 99 =9 713 E—-9 > 2 E—8 I—¢ 93
Aogte A7 el

Bl =) Cns ARBEIA ted) o] 11X & & ‘E}

ey

(BeCn(X, A) = (A—B)c(nX) & (OXNBeCn(X, A) = C
c(nX) = C<Cn(4—DB))

Hahd (o) g AH8 Thest e E33 thsah.

(I=)  I= & (OUX)BcOnlX, A) = C=nX) = C<Cn(A
—B))

a8eg E—(& B<Cn(A—B, A)7} (A—B)7} ASE HEo]
BE AAse =ddEERH AZdse =g4 Jked M g
=Z49s DEE (OUXNBcOn(X, A) = C<CnX) = Cc
Cn(A—B))$+ X075t 31 (I-)¢} (E—)= BA7F 9o 2
e [-9 $x] F2le o 2 g8d 2ol 1H & &
At

(12) (A—B)eEn{CnX: BECn(X, A)}
(13) (O(cen{tnX: BeECn(X, A} = C<A—B) && n
{CnX: BECn(X, A)YcCn(A—B)



=2|8 D =2 Alslel oo 93
—

o o=

(13)& (A—B)7F A% N{CnX: BECn(X, A} 4AYE,
g1 (12), & -5 (A—B)7} 2 AP &3 Lt ok o]
Al BECn(A—B, A) (©E—)7} Fold B3] N{CnX: Be
Cn(X, A)}cCn(A—B)7} AgEdth g2t E— = (O(X)(Bc
Cn(X, A) = Cc CnX) = CcCn(A—B)). 28E& (E—) =
I=). & E—)e )& 53k -9 Aoz vk =9
7} *é%f% ﬁOlEi (E—) = (), & E—)e E &=
o a3y ARlax =98tn Jdxe] (O((X)(Ben(X, A) =
ccCnX) = CCCn(A—>B)) s N{CnX: BECn(X, A)}c
Cn(A—B)7} E— £& BECn(A—B, A)E #&sexe 29
sict.

V.

ANS =9 FHE| Wa4H BAR 755 Aoyl s
e, AA FHES FFHoR I9F Qoo A BAG A
olgle 47 2L TS B JYukd) ZEkel=(Dag Prawit
29 2 =sATe] A AL M =Fskn JAH
dolM B AXEY =g 7o K=c(4,, ..., A)E KcCnX &
Kecnxsh e 3us) =9 30 s A9 A%, K& §
g3t Aoz uAY| YA Hr FAE FUlor 3k <
w9 AS 1 ANE K2 A3 cnXe 92 7ked < B o
8 4A Aoz Fetke otk B o =& 67t aw@
AARE CnXY RE 947} 128E AdHolo} stk & CnX
cCnGolth. 2y 283 G7F EAFEA B3 EA45iEgE A

31) Gentzen(1969), 80%.



9 oz H.

g CnXoNA EAteAls EAoth olE3t EAle Kc(nXd
K7} 2 a8j¢ G 7k shuEtn #AsHd dladth & CnX
cCnKela 743 Aotk SJoA B AAY Hduwe =9 7
2 (IA)old (IV)llM AREAZ ofeigt #4S =it Qick 1
g A 49 93] CnXcCnKve X< CnK® FXojH oA
ENHQ AA FHoltk aHEE A vl #E 3 AFAm
=Y 7L (adx AA 73E) KSCnX&X<SCnKSt 2& 38
glet AZslor ot -] A 100 s (K< CnX&X<Cn
K) © (CnK=CnX)°|EZ dZo] A9} VE A3l AU
=Y 73 gy 7Ee BT o 22 FHEa A4 #
At

(] r]o

(14) CnK=CnX &2 (OKFC & X3

FAHoZ Aelwel Ao (IAN)$F (EA), a8la (IV)9}h (EV)
= U238 22 e Ao FA Aoz AAE 4 gt

EqA. Cn(AAB)=Cn(4, B)
EqV. Cn(AVB)=Cn(Cn(A)N Cn(B))=Cn(A) N Cn(B)

agAgE (14)8F Zo] AZdo K=c(Aj, ..., ANE RTgoaH
K7} CnK9 940N AAYS RE = JAT a2
oS gRdl= A AFE = QP dushd Ko 5

32) CnK=CnX°ld (O(KFC © X+0OQ By oplz =E J Zzo) dis)
KcCnzeXcCnzolth, thA] o3 KERE AdEe RE =g X&8
e AZHT O 95 AP B olyg K7t AZdE 2 Afe=
HH X(9 BE 9% AZHT 1 9% FH3h o3 vy X
9} K& Y% 23 982 3, 283 ovldy X9 K= X ot

33) Ada% ol AME A3 ok FIAm(2003), 19-20% F=.



=2 FZ =2 489 20| 95

¢l BE =82 [o] & CnK=CnL? RE Lo] (14 =3
7] gBolt) o2 S0 Cn(AAB)=Cn(A, B)%% ollgl Cn(A
AMA—B))=Cn(A, B A¥dt:. J8mg CnK=-ChX$ 2o
gelo] Foje dZFolE d9Foz A= o Aty

gzt dAZo] - —9 92 AYste =Y AL 4,
vy An)SCnXSE 2L FHE FoXA] gt} AR -9 Ae
glol (12)9 2 4L Adth

(12) (A—»Ben{CnX: BECn(X, A)}

(12 ¥<3] (A—B)7F " N{CnX: Beln(X, A)}e 94
g @t glS wEolt)h (13)e =84 (A—B)7} 93] F¥
N{CnX: BECn(X, A)}Y 944 &9 ollegl 1739 BAYES
Zeial Aok folxd B AMFE 283 Hoe IRt =
(A—B)E 3AANZ & 7t ke AL T4V "ok 2eEv 1
of & N{CnX: BECn(X, A)) JAoIA A <o B3 A
7t EAsteAs EEWIT ©d EA43YE (A—-B)7t aed
AA Fo shvele Ag L (133 22 218 Ukl A
o] gu|7} 9J& Aoltk zeEy AA 3 (E—)& F4FA A|A
T =4 7318 23S g Ao metdd. weld -5
Aoste AA F3LS et 2ol & 5 ik

(E-)=(E—&I—) (A—B)c(CnX & BcCn(X, A)

i

30) 2o $99 24 UL P SE f940] FnAtn s
W QAAE (49 2L BelE F9F Aol



9% o & &
(E)=(E—&I—) mAcOnX & CnlX, A)=S

T Aol —»oF 9 Age Alwd =Y 7EA AA 7FEH<
A& FA7} opdd AA FA9 Afole Adol AU v A
o} PRHAE AR B TEAS AA #He AYPoE E 5
ATHE AZY —9} =9 Aoz AA F2S A= AEs=
Aol v @A 2ok J¥oW e Ao g digt A
Aue] Hole AMde 7} AMS AA AA 2 729 2
ol o3 FolAE ALE B 5 UL Aow 1 A ¢
o7} Zhe AAT ol BE A% 7&01 A Heltk 1
a1 AAwrt AASH = FEA AA 73, 28n E3He] 3
o7t 25 tiEstthd 1 ke 583 % «1““’ AAHowE B
Fthal & & glE Aotk & 1 BEE AU} AAFeE HY
SHAY Z2 AAFoE AFEA| o2 Aot sfof & Aotk

l‘l
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