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under all transformations)O|2t= J{E& ALR3t2 U= HolM= Z0f
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o QBT QT ols 2o o) m=w, o
AR FAEA WS 1 AT = ZF9EY FA%
L@ & e, =se FA % B3 (topic-neutral)°]
42 we & 9 B

28y, o9 e Yol wad AAs FATL frke

RAE guigtAe et =gste YA FHES 214
9 Ao FEstd dggth =M olHE F
2 & =343 Y24 (ogical form)E ATFst= Aol7]9

sty FAE =94 Felgn ¥ + Yok A
52 =94 YA BY HUES 2ARLI FE Ao
o 2Ee ojue w9d YN I YHE Ade =
£ BASel ol HA St 54E Adge AL PA
Atk B¢ 1EL WP =od YN AYE wFe A
9 REY T BYW =30 A A$ 2ARYD. o
A% guidA =age =dH FA9 EAE BAYoE

A
A Az E T 2 5 A "o
k:

St A& AA3E Hol 21¥A s 42 oyt oy
& HAY =23 FHE AA}Y) AME H4 A T
AE ndel gk AAE 1 GAE TS 8A&AE
o] oju g FHAAE AAsof dvh A= 1 BAY
T4 84F0] oE9A ZA¥H AJAE ZAAsTIAF Tt
AAZE 2 A oA oug @o] e Fdo| 2
HAe Ade ZASE ZEo(organizing words)el 3

1) Church 1956, 1%.

2) ol E HdFHA Y& B A2I)(Bochenski 1956)9] T A=)t
Aty , =8 Y(Kneale 1956)2] "#=2idte] g, FoAd B 5 3l
o}
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(1) Every philosopher is wise.

(2) Every man is mortal.
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(3) No man is immortal.
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Logic)dl A Al2EH& AEE FAHHoof Yz F3F34A
o} wige] A 9] &3] YalE, (Russell 1903)9)
A RE £33 AdgEo] =gAddolats AFHE BRIz
HEY Tt EZ27L =dgEd HAd o4 43
=2 (Second-Order Quantification Logic)oll 4oIA <] =3
A&7 A 7F = idgoletn F3sA I
ol 3t FA L =g dig FHA
A & AYrt FoF £ et E
S

th A9 oo glof AR =T AR A

A® B T AFL ATArNE FAYS Ay
39, =8 942 PR AFAAY =I4TY )
de =4 4ol ofue Ad JFsn 9 B
oheh, 24 FAe Ad AA A4 Ade @

a2 37] o)}

BE2xA7e 2 2E"H 39 F3(Givant-Tarski 1987)
A Ful JE =AY AHoE AT 19 A9
v a7k 192730l ddlulg g4 A3k, 193599
Zdoz #xI}PA vE =2 @79 éb}%Oﬂ <A 3}
= Ao=2A, 1966¥F 1973d 9 AdsoA AFsAd
‘=] 7dE (logical notions)d] Aod vlgEgE EF ZHol

3) viglol 2 9 =F "Rd-ol2F =& A 5, (Barwise
1985)01]"1 “8te 14 =dold, 14 =g osle A" ‘31
E AL =gt yHstel e Roltd(Barwise 1985, 5%)2&

—% ‘14 &7 (First-Order Thesis)&t2 B33, 1 gEAZ -4°‘
< #Egkr)h o183 ‘14 AL HE(Putnam 1971), B2 A (Boolos
1975)% 9 “2A4 =2 7AA7t =gt &3d"s dF3D dujE 5 §l
o} o8 FAE U =oet 1 A v M A
Falele] 14 F33 =glgte Hshdy rjzd #g A7, (H¥Y
1986)8 #28 4 U
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Aths gzxdle =adde Hode JAHozE €8
2l9) ojojgAl =Z =21 (Erlangen Programme)?] 2| &
e Fgolgt & & e AOEA, vhFEVY FAE A
=9 A4 =2 ws Ax7E o EI 1o A=
=48-S =84 g49 Mde 9g&EA &1, B F
HH Jid, & 'RE WEd Qo EHAY (mvanance
under all transformations)olzte 7ide TAstL Yok
v AdAE &1 Je AEEAN dAF & UHH

4) 2277} ddvtgHe] FAZA LEIFHED =8 TdY olEE
o 38 959 AFEe d3td, (Lindenbaum-Tarski 1936) 2
74 19273 mpEApubel A Ad (A 2 2 Eds B gi3]) oA
Ag By Ager 193299 ddinigol wxH AHLE, I
1933 29F Adupge] A LEF HHUEE TS Uth
19863 A& (Corcoran)ell 2t} HFHo] FuzA LRHHA =
gaxzlel "= Adgolad Faas?, (Tarski 1986)8te =&
& 27b 1966 52 169 ddUiste] wWizxs dEjAolx Fagd
2o A= ZFA¥ 19733 17k sERA FId g2 FdE
wgto 2 33 Qi)

5 Y g T2 oL o §WET4 71stetE HEE o3
of Bwsle Zstety Ad sl st EFdtEe AxEA, a7t
ool hate] we HYwEog Bysdd sl i
el AFE e ¥laAHed HE| (Klein 1872)8s =84 A
202 AHUD vtLEVE 1946d0] wEE 198 =1 TE5
o ofojgA ZzzHel 3 dh Bwg-olgozAo wlg
(Mautner 1946)o14 “HAlgt B4 FE9 oA () ¥ =9
e FEdle oojga =21 oule glo] WAH IFEY B
W o202 AR ¢ o (Mautner 1946, 345% 1 A& Rol
2z 3kE T

6) ¥ Wl 1080l WES oy A FHE] oA =T
E , (van Benthem 1989) A €tz A7} U}ﬂﬂ}?«]i W] 9o
Aol Bwgolely de dA waldate g AT 2
B AAe Rert geae 4o HXgn Btk w3 dolk
mde] Al T=Esle] §AE: guksl® B4, (Sher 199D A
Baaziol A Waoz =i HgE ARG



a9 FAFPe] obd A U 7 71EAHA =99 49
(basic universe of discourse) .84 Fo|Htia 3ka}. 17
A, AAT {3 o] Etype theory)E vEl o] B2 3}3S d,

U 9 945 APlY BE 9 #AIS( n-ary relations)]
AR U, U9 92Fd2e RE p A S (pay
operations)?] ¥ U', U'Y 92E Ajole 2& ¢ @
AlE( gary relations)?] A3 U Sol FAHQ =29 o
&} E{(derived universes of discourse)ZA] A& 4 glA R
th(A71A n,p,q © AL e AFoltt)

A WAz 7|8A] 49 U 9 U o 93
< ddd WS =3
ZHpermutation) P oAHE] 99 FoiAl FAA 99 U

U o g3 25 W8 p 2 2L 5 gk o3 4%,
e 2 22 HYES & 4 UHD
Ao 1 9499 A 99 U
o &A; o),

=3, A
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&

B

q L B4
S-3+(one-one mapping of U onto U),

H Lo

7) Givant-Tarski 1987, 57%.
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P (M=M
oleh BAZH AR, M & P ol ool BAo)
2t g
49 2 FolAl 124 99 Wt FoAE o, 999 344
F9 U o A& Mol U Wy ZE HE Pel gl
of E¥Aolei, M 2|4 dl4(logical object)
r= =23 71 (logical notion)o]2}i 3t}

Aol 3 FoiA A AA 7Y 712 S T BRE RO
o sloide) 9 pel B G U ol YA
=23 dag AT, SE ¥4 AA 79 =9
Als}H(logical constant)o]z}sr o}

3. Bi2A7(9] =ejdeel Felo| e

el BE2T)S = dde] Ao mEd, =9 99
of leiA e A (individua)E A A e 71xe =94
4+ foe Aol 32 F Aok HuEd, ‘st A
AZb e AR HEHE 499 MEL AAY e 7
A= AP Eolnkd

2 8959 AF F AAEY JFEAd dF 1xE T
Ae A TR TRFE AAste 71EEWe] =8P
ojth. o]RAX "I F FJFETo] dHe 1 AR B

8) Tarski 1986, 150%. o} & Lindenbaum-Tarski 1936, 386% oA} ‘A
g 2724 wxd Zdolrh
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E M@ glo] BRHILE Hol SARIL AT
A&HA AAE Aold oldd AT FAEe 224

Ul 79 =83 A g, & g F AAE Atold &
ANE dYPHEE RAF T (universal relation), ©jw g
F HAE Atoled QloME AY-HA ¥E FEA(empty
relation), Y F MAE Alojdl Qo] YPHE FLA
7 (identity relation), 28|31 HZ oE F AYE Alo]o|
Nl AYstE 89 BA(diversity relation)So] AA FH
i, o3 dAAES AHse 71EEL FES =8 A4
o 3o} =gdddEe] oo

2 delx A8 BE27)e Aod o3te =)
REHEEL 9499 2718 AA3te BEE, 4989 J¢E
Atole] #AE F, F %1‘3*"‘” Atele] ‘EFFe] #A, Wi H’
o] &4, ‘FHY #A 55L& A= THEE UA €
o} 1D

Eg, BE227)E olzg Ao Hstd mHEAQ dA
=g oM e =gdHIE, & ‘&7 ¥H9 JIE,
a8 AA FHAE =8AEEd XFRHA dd'e A
< EY 7 dvdn B3 ol HHlA BEAIe “gzt
o] 33 MAEsst 2o RA'ew oY1

9) Tarski 1986, 150%. ©]Z & Lindenbaum-Tarski 1936, 386% 2] ‘A
3oz wxd Ayolu

10) Tarski 1986, 150%. o] Z-& Lindenbaum-Tarski 1936, 387% ] i+=
‘e 49 2 wigg T3 UG BEAIE ol B FAigs}
194171 gl ol & (Peirce), 3 tl(Schroder) 9 =egxE9 @
A = g 7B o] EYE VER AAEHR X
© HAA ¥Fr Aok wsi

11) Tarski 1986, 151%. Lindenbaurn-Tarski 1936, 387%, ‘A& 5.

12) Givant-Tarski 1987, 57%.
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SRRt o] gk “ofzhel g ARI'E 19 A F A
© APHoR AFTHA Fuch uw, oldd Y ¥
Ao gA ae AA J¥Y FIEFES 44 A(Truth)3
AA(Falsity)o] 125 E Aoz 7|1, A A =

99 =P4PEo FPY AAFFEL AFFE HYHY

=
S

o et N n

A4 R(=U U (T.F}
R, (=Pow (U U R,(D))
Rn(U)= U ,c,, R,(U)where m is a limit ordinal)
RO=UR . (D

olAl  F () & AZAEE 207 &

5 R,(U) 9 =
£ W &-E(permutations)2] A 3to)z} A 2)s}at.

o
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=
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13) Tarski 1986, 150%, Z}= 6.
14) Pogonowski 1990.
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Aol 5 F,(U)={f|fis a permutation of R,(U) and
AT=T, AFFF}

a9, Fo(D) o §3ks 2E H35¢ shisEs AEE
AA RV = 943 H3E9 AFE 42 4 A e,
old A& F(U) = 3tk olAl o]2¥ niedellA] ©2Xi
o =] AL g3t el #AE 5 9k

ALl 6 RU) o &3t diA A, F(D) o &3k Wd 77}
Foizicta s} oldf
A= F(A)
2= WAL Agedd, A & F o gle] 2diAelg}
ghe},

A8 7 RU) o 3= A A 7} (D)ol &3k BE 3
el BdAolzbd, Av =4 dl4k(logical
object) == =2]A& 7}d(logical notion)o]2} L
g

Aol 8 Fojxl A AA 79 &5 Vb 79 RE Y
o, glejxel oo pEiE QojNE A 39
R(D) delA e == diad-S AR 7, S ¥4

| AA 79 =] A3k(logical constant)o]z} 1 gt}

olelg Az %Y Yoo e, AFA B2adle &
e ol 5o wRTeR QAR AT 43
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=ejAol Al dct =3, 2E ATFELS =A djabEold,
e AFrES A FHE2A S FS(implication),
#(negation) 52 715 &L =ejAdeolzta $HE + A &
ok =¥ 3AAQ UA =9 IS o] dolr} dutstd
o} 8} A} E(generalized quantifiers)®. =2]AFsrqle 1 4 gleh19)

4. =o|yEel M3t

=
L

AB7HA oA =% B22719 =843 A
F 7 AHoAM ABY] =T AgEdE o
& AU Yt

AR e, =g dee] BE =gAAd o] FLF A0
otyzt, = Al ol e AAcE HoAA 29
AddHelgte 4S B398 2o F1 3l o) 22
G Nz e =gdAAdY Mg g8 7sES
BEEE AT F ddE guidArt oy, HE ‘3}
=YAAN A4 M2 gdE =84 ddss AAs
v =3 EY P4l Ue F dvkE AridA AdH

Jo to
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A=, %E}%“'%%QJ Ael7} o)u] &4 (semantic) E&
29 o] &4 (model-theoretic)ol 2HE Heolt}. o]¢} 22 7@
< A#BA] =yaEge Aot '_rL\_ Z (syntactic) =
84 (grammatical) ©] A d A=} diulg F ot %ﬁ’b‘ﬂ

0

15) RAEE A7 a7F 16579 2 HF "EeAle] dutsle #@sle,
(Mostowski 1957)8} w804 @dlvl-&-el& 29)(Lindenbaum -
Tarski 1936)¢F v}-$-Eui(Mautner 1946)a AstEA dukste %
SAES =AY ER Y 5 UL S Bojux Nl
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of diste FFHolxn, =4y At AgHe|gtn F
Fote =gdEo] FE3}L Y& ol F2 FEEFH
3 ERAA =dAEge AFYdE FEIUE, o] FL
22719 A7t AYE FHLEA °}°}37]% F s A
jct.

HZ AdFUYE gHz2aye 2d o3 =4 AZ
(model-theoretic logical consequence)®] &Aoo w3t =%
< AMNsIEA, “=8id3de A3 '(myth of logical
constant)@= £ 2AL WAQ® 27F N AR Y
d AL g2277 AFe 2 Az, o =ddAs
o] 33 d+= =aF A 1nd o|EAH ALy AF
HQl AXNY Holx o]&7) “LulE” =gAdE e Mo
g2ide Aol oYy Holg. 238, a1 ‘9
dA doje] S e AL JIFEH NHAHEY
e A WEMolgt Btk 1¥Ule ' “gut
2" =EdEgEs FE FAZAY “‘=gidFdEY EA'E
“7}# & A" (red herring)etx F338tth18)

ojg} Z& dFHWY e FHL oA AFE R

O

16) Etchemendy 1990. ol 9lv]= 19 Ao BEA HAFHoz
=y A e o8 AMEE Aol oflm, 29 A A 9F
g AFozA “wIdAFgY As’ee Bg ALEd. a7t A
2EdA AEE foe a9y =345 FA"(the so-called
problem of logical constants)Z}E Zo]ith

17) Etchemendy 1990, 125%. “Rather its due to a combination of the
weakness of our first-order language and the strength of our
underlying set-theoretic assumptions.”

18) Etchemendy 1990, 129%. “The problem of the logical constants is
a red herring.” o FHWcle] oje} e o] thele Hojx 1149
f=2l8e) A8 dutslel BH, (Sher 1991)olg Hojl A whu}
& AE3aY.
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u 2 HBe ohUA T, Ha
GEads Besh guE =AY RAAAY HE B

B3 4FE B FAY HE
doll thdled, (Tarski 1936)8 =
=EAqA 29 A 2d o233 =¥y AZY H9
AEg H, A2 Aoyt o “dFdHoz HHE A
"(materially adequate definition)¢l7} 8t A& &4
71 918 b 283 EA7F “dojo] JojAMe ZE &
HES =8 AY =93 Aoz FEsIE AH
4 -

ok 1o mlm

rJ

Hel FAESE FE Aolgdx &t ol T A
£ o, 2279 =g Foe 19 29 oj&H =
g4 Ade gy Ae ABHog s A5t

Farel Aozt
=23 AZY Mg g AuHA 2 AFTE
e Aol "ot ojek e A Wit diwstr] A
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19) Tarski 1936, 418 - 419%. “I am not all of the opinion that in the
result of the above discussion the problem of a materally
adequate definition of the concept of consequence has been
completely solved. On the contrary, I still see several open
questions, only one of which -- perhaps the most important -- I
shall point out here. Underlying our whole construction is the
division of all terms of the language discussed into logical and
extra-logical. This division is certainly not quite arbitrary. ... On
the other hand, no objective grounds are known to me which

permits us to draw a sharp boundary between the two groups of
terms.”
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E EBE277 =48-S AYsr] A3t AHEE =24
hde 74, & "EE WEd do E¥E“(invariance
under all permutations)olzt= FAL A7 ofE AATL
£ %E 287t o

BE227E 129 T=83 Adeld FAAZ?, (Tarski
1986)tE E=FalM 129 JrE v ol ek

wEd hdold FAAAYHE B8l AW AFHE
9 9ol Wt Saa s AL =R AR g9
@ 7HA FHse Aol W@ At B ANE FHE Aol
. olg @ AL E=@A Adolat golo BE T
£ 44T AAGAE FUYE H4E AR AEHE @
A g A RO @A Y= 1 Fojrt
e Ax Mz e oJusz ASHT U, e Ak
2 F A woldn 4AET. BT, YE welge
@ FAANe e APHA £LS A &g Aol Y
C wose 49 BREe AASMY oo, 1 B
s¢ =37 Adolztn R2E AW AYSE 1%6}%
goj5¢ T#an ATL 4h0)

r2

, 2271 oA 29 =94 ide Aol

B!

20) Tarski 1986, 145%. “.. in answering the question 'What are
logical notions?’ what I shall do is make a suggestion or
proposal about a possible use of the term ’logical notion’. This
suggestion seems to me to be in agreement, if not with all
prevailing usage of the term ‘logical notion’, at least with one
usage which actually is encountered in practice. 1 think the term
is used in several different senses and that my suggestion gives
an accourit of one of them. Moreover I shall not discuss the
general question 'What is logic?’ I think logic to be a science, a
system of true sentences, and the sentences contain terms
denoting certain notions, logical notions.”
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W At o277 o8 Setel 2k Felo] F|ad
of thstel Hxz HgARD oojFA TR Ea
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AT 2L 18724 19 AolFA et
e =Rog WESAY (7)sHete) gloln H=
| it ¥xd PE, (Klein 1872)TE =FolA
A AetE, dg 2ol YA¢H f2a= 7l
Aeket, 94 7] om SolA ThRe Fletstd Ads
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geometry)oll 0 oA <
HAE HBHES}E BE
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we, fFe= 7|55t 711»3 ¥ g ug
ol

[+]
Sol Qoin 2w

Zeels) oolga Zzagd) olsel BalW Aol

21) Tarski 1986, 145%. “The idea which will underlie my suggestion
goes back to a famous German mathematician, Felix Klein.”

22) o]Ze] vtz dojgal Tz Ao Fater & & Utk ofo) disA
< Klein 1872, 219% & #x% 7 “Given a manifoldness and a
group of transformations of the same; to develop the theory of
invariants relating to that group. This is the general problem,
and it comprehends not alone ordinary geometry, but also and in
particular the more recent geometrical theories which we propose
to discuss, and the different methods of treating manifoldness of
n dimensions.””

23) Lindenbaum-Tarski 1936, 3838%.

24) Tarski 1986, 148%.
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T 7bsd HEY JFE 29" 2o 553 NEE

BuAel Ao] Ha, vigE s wise AL 59

W Rl dubEd g Ee] BwAe Aol Hue RHolg
ojg} & FeQle Ao ZAZ Y, BlE AT Jted

=

=

7P We WEEY AY, 5 =99 o Y(universe of
discourse) = ‘Al A9} A4S

Aol EWAQ idel s dubHeln BHEAQ JHEd
T J7le 2 NdE&

A Fet A

e B2, EE Eolel 9, EE AAY Y2
BE U A%d gL 1A & A T& Aol
RE Y We NBEd A Yol BWAA AdEL

g A2 ofrlelN $AE obF AL +9 AdE, =
7} o}F AuAe 4AE AUE AEEe 24 2 ol
ooue 2 AdEe) wd3 Adscldn AFeTh
ojm gt slgel MAL Aadze EE dUd HEBE A
of EdiFolgtd 1 gL ‘=gl FE AL At

3} 25)
olE 3 B2 27|19 A ou g ZA st WolE
o A & A H2aze a9 Fost wolsdd 4
25) Tarski 1986, 149%. “... we would consider the class of all

one-one transformations of the space, or universe of discourse, or
'world’, onto itself. What will be the science which deals with
the notions invariant under this widest class of transformations?
Here we will have very few notions, all of a very general
character. I suggest that they are the logical notions, that we call
a notion 'logical’ if it is invariant under all possible one-one
transformations of the world onto itself.”
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£ 277 2 Agele “AAol wepgdd v st A,
a9 Aojel dstel =dH AdEd AL diFd =F
NEER ol £4 A2 lohe ol YT o]t
Z2e AL ol AN $7F Bl diFEd =82
Feo] vh2xv) =g Ao fsted =Y
2 339 F dge Hd daiA AxE 5 Ao

A, ojshk 2 BEav) WEH'Y A 29 =
#4%) Agrt dd AAHoln FHAH, £8H A

2N 3o

{

7

A
g7t eAe B ARAE AFE AL & JAAD, B

e

b T |
AR AoTE AZE AR/} ste EAI A3 A7)

4y @
paa
~,
2
i
L,
£

26) Tarski 1986, 151%.
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