=2[%47 14-3(2011) pp. 101~136

Qo)A SPEAAL EALT S

[89F] vhEEme 0o BT FYReIAY B @
o olrfalel, $A4749 weldE £alo] grlzd B Pt
d Tl s, 2ABTel wel APk ST $3
Be] el 25 shonl BARATL TR of 2 BHL
Gelme] BAE ur} B shel AEsR Aolch 149K At ofs
U8 FHEY V1R AES AES ¥, 284E vl 2N/EY 7
B8 urh 293 Sellly, ohEme) PR o Psd v 2 FaE
o welHE ool FU BREE FPLE APAFE LA 7
Edth 3R BABTe) et AWPsa ARSI FPudel
ol A bk or BOASLE BAS nl 29 Sele] A8
B,

I‘E

[Fg0l] ez, )

2

g o= > Sl m
94E 738 THud, Y, =9

* HEdak 2011.9.23. AAF H 5 % o 2011.10.7. AAEAL: 2011.10.13.

** o] =EL 20079 AR(LS lﬂ A5 AP r IxsE TR A
A& o} A A7 (KRF- 2007-321- -A00159). FJ& =BE & F2
fr el AL EA At=d



= Q)

M Bt stk =AES AN o] 29 5FL

o] =AE] SnE KT} v‘i‘—%‘fﬂ 3t o5& HEEE

oM W ol shy
3 v‘-’r monomorphlc version of

intuitionistic type theory, ©l3} ‘& FF&)d 7]xst JATH

of A|All gt 19| M 0%‘ %%EM B AAE FH=

oBL

SIche Aolth rllzZe] By fYES U2 Be xS o
3 AESle] 9, tre] BHEAN A3 Te SzEA B
ARt ANsH Bao] Z2HT Yok 1l AE PA} o)
T SR S ARES ANS AED Zolth 248014
tooeEze) BAEY TES Ro 898 seun, vz
o PRl e 7Fsd HF 9 B NS e F

L Y 79E
TRz =AES AT ©F FIEAMY A=
of Bk FAo 7IxTh M s viElEZe @8 79
2 oM oA e 0] Sl T1xste o SAsol

D Martin-Lof, P. (1994).



AANE Aotk th(polymorphism)’ 3 * ©&(monomorphism)’ &
5

547 ojulsh GAsHRel, Y KRS Fe o F9EL A
S oA, B fREe 9 oF el fRRe MY 4

3 Adel ZIRigt oE fEEolAet
AN 3 (type)S HH(set) I} BAIHLE FEE= Aotk

AL, 1 54 Yi(canonical element)Eo] oEA FAEE=
A sk, 1 F2FE Y4E e YA 2ol 7ol
AgoEm AHoHrt oAt AAs [ BFH dAEL 09
A x7F AAgelE 7 st suce(x)S] FEHIE AU olE
o] wY4 20 07 02 22 Adel xeok yrt % A
] succ( x)eF succ(y) = 22 Adrtal 89 & e, o
© O FEEdAY Adr =Sl st

(N-Intro 1) (N-Intro 2)
XEN X=yEN
0EN succ(x)EN  0=0€N  succ(x)=succ(y) EN

ofd T x7h ol® 3 Ael UEhe BE XEA'E x7F A

2 oj71A AFH mEl I AL 198730 o]FolFon, 1 Y&e 72
25 &3 %—8— FAEA dEA T AFEHIAT Rz gy fYE
o] AANE B EIE F tEHA AEZ+= Nordstrom, B., K. Petersson,

and J. Smith (1990)¢] Part II ¥ Nordstrém, B., K. Petersson, and J. Smith
(2000)7} Stk (Salvessen (1988) Hgh T ol H3 S ANE X
st drt)

3 AfFold oy ﬁé%oﬂ w3 2o ZMI@ da9E Halde AU
(2011) & A7] AFE FIEHS & A FAw (2011)9] (& 5)ollA =
equallty«l ) 75_}1] ‘h(x) EB(X) [xEA]’E ‘bEB(a) 2] QEl|EZE, 1}

2 et

Y suce()7t B2 AQZ50l7] A b E2A A5 ek gl

El



I d4E ddde AL Aridth o7|xe g A=
7402 S A (definitional equality) olZtal BEle Aoz, Hold
Ao

O sYEAE AR ARG F v WA IE} )
2+2¢ succ(2+1) 7 2 AArehs We(2+2=succ(2+1) EN)= B
oo o3 UFT 4 AL succ(2+1) > N EFA Yaol7] W&
o 242 N9 d4rt "t o9} o] oW [ 1 %+ o
aEo] o9 FPHEA AGHoE FEFOoEN HoEal ofd
o]l 1 e dart 7] dsiMe 1 AHY E"Xﬂ. daz

0 & Qolok HuZ, 54 AP WAL BF VB o
A FHol AND  glow, ol oulx 1 UkSe|
g

Agk 7]eo] 7hsdith ok2d A#To =)t ik BHK
A 2 HgH HA 53 ixﬂa 2, HAE 1 259 3
of ofs AoEm, e die= WA FHl gtk ol
met oy FPEAAE T W.J wddES A 52 Jd=
(family of sets)oll Z&Ho] ots A=t YA AEE
AFEAT 289 [ FREE 30l BAHeE =
03] G EAE o] =garetEoe] IxZFHQ %
22 glo] 583 739 ddEE A2 + Stk
nElE e dARE A o Y ofd ERS §39
tdolghs =AE dBHA FA30 ¢ 2
o' A, ofH 3 F2 oj" et 22 s, A%
‘I U =2 o] 9l

lo —
PE ol2e 484 the oijels oud Zolthe) T e

-
S
ie)
rr
4
i)

it
rlo

5) “Every mathematical object is of a certain kind or type which is uniquely
associated with the object in question.” (Martin-L6f, P. (1971), p. 1.

6 7]F(P. Geach)o # ¢&7 =5 ‘19 I Z2 olFd fHAE &
3 e mAel felmdd di@ WMoz Y & g (dH)
Geach (1972) 74 & 2) A#AFH FY A2 7:34*4 594 B
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6}71%@ How 24 488

o Y4as WAL sotEs B

%sé% fegE) o8 §928 A
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(category)' 2tal H-=

i
R
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e
=
K=
&
it
L.ll-}loﬁ:—{}ﬂ.olﬂi

N
°

i,
rir
ol

>

i
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12

il
>
zQ
°
o,

At}
Lo
=)
1o

offl WMFE 1 WEA &3k thdoel FolelA I ofd 7
S0l I8 T ohEe] $UVAS AWFoRA geln W
& AP Bavt Yok AU Sels Folxl WFel S
thgel Hrks Zlo] ¥ oplolAE Od RE tEe Y45
£ FHo] grekE ok & Q7] WRolth ot fele of
A Aol Roleld, 223 off A%l ¥ HiEel FAA
B SelsuE, fet YTEY WRE (RWMIE, 3AE
WEE) ASHAAR, TR FFE ok L. IEFE Bels

71 flsiMs, 2 o] tdEol o9Al dAEE Al tik A

e Bgastn) O wFe] &ak (Yool thyel FoelA B
o 5 U1 s B 2 Qe ofE WES, 5 31 AY
o RxB9 WRE YA, 1 4 HYakA ek ol
o WSS MRS WAEY WRE WSl okt s
age) Yol B oA FHHEA SEE /16T 5 Q)
EERIEE

R a type is a collection of objects with an equivalence relation”,
Nordstrom, B., K. Petersson, and J. Smith (1990), p. 154. &7] AFH
‘equivalence relation’ & 1 3o tAE 71o FUA AL Uehdith

8) Martin-Lof, P. (1984), pp. 21-22.
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) A2l th’d(object of A)

[e]
Z(element of A) 2= ZTEE ARRE Zoldh (Martin-L6f, P.

o=

EEIE

&

241}

1T

GA7 ope}

EollA

L

L

A:Set
[e]

(El Formation)
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(1984), p. 22.)
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oA 7 vk #W(level)oll sll@sh= 7NAlE(individuals)e] 3,
5, AFY 1= El(A)% 2ol 4 e daso gt +3E
2 UYrodte Folthll) tkek nE e AEsheE 113

A, & B Jgeol AdHoRE Aod + dvhd, F3?
A el 2 Aola, dAE AA, F MAE A= & 79
o sjgd Zlojtkl) Ty} A&FolA duEHRel, HAgE A
AE AEshe TAHE tEle ¢4 Xeoh JPE AAE =St
AL flthe =Ae - ole A8 HAMds 2w |

As AAE sk 22 gloke =Ald st - 289
o] 3 71& =A sigdttal AAE 4 Jrhid) o] A #F0) 3

1) Martin-Lof, P. (1994), pp. 91-9
2) Rl F 2= AAFo)A FPES
A 785 AAE shtel 73
?sl—“—' Z‘]Zﬂ/] Zd?sl—g_ oxéz:;l.
ARAo] Y. Girardell 23]
F ol JPe wiAste] A o &l 'S‘H%P%JE}. 7
U}E@L Aol S flsiM= Martin-Lof,
1) o] Mol tfsiM=, 2= (o BAS2) "Uée AAE At
A= 2e AR 7R =A@ o, vea 22 A
Ao HRIth AT WA gl s, fﬂxﬂ £
A sestH, ofd He das 19 w53 wA
ot metM (2E Hegeel) das AA, F ZMA L
= A siget 2y 2E (8H) BAl=
THZ flths AL AR5 72 =4 $9 3§
e AdAs el 2 5 /ioh ol2RE BAE Zhh J =
itke 28, & 25 BASE AEshe 1AL v 280 net
o (o] gRshs AVF JYY W, El(A)S] ®EH dae A9 EEA
o 2L Ao 5T 4 JonR HA)E #3Y ¥ OME} Hge
= Aol ofE3 of&?, o Aol M| HEd ubA
FE| 2 olsfHojof k. AAFfH fFPEM FEAL
@%0101 of 0}71 gl BAE A & A= DA A
Ur EE BA o3 o=d e AHaTo
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BE (578H) WA
E5 AEshe A %iE}. H}E‘ﬂi«l %Ké e
AY Aol =42 4 A= 49 Aol Bz o] AAFF ¢
7ol F3tsich
Rz ofsh 2o fFENEe FH] AeR, ‘F B
A7t FnsiAl Ae5e 99 lﬂlﬁ oo Ao {FEE
gl s, T F32(simple type theory)ollAe] HAES]
T3S AT sigdthly) v HEt g FEEY 73
et Hol AES WAHOE Z8i% By fFES O
TRER ARt As g5 etk 98 fdEdAE &
she Al IAHAETL) S At FH9S A er JEE
Ae AA Ak dF [FHES 0¥ FIEES TRRHA

e
N
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i
o
W
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=
I
e
1
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14) Martin-Lof, P. (1984), p. 22.

1) ol TP FY2AA 247 BHFSIALY EAGSIALY] HEE Fhs 119 X
o] FaolA &el’ < Ut} Nordstrom, B., K. Petersson, and J. Smith
(1990), pp. 164-1655 & A,

16) A7} ol g miRSZE o FspAke] FYo] (FFol ok el

A ojof = Ao Ui HAZ =52 AR ol o= 43t

o] oJmo} mAEA(impredicativity)e] EAlol 3 Qe =02 To= I
.

17 (JL 1) oA AR Bl ‘A true = ‘A exists 2= BHe] E4 A Soln,

Z, A7 BAA7E obd 7389 A9ol= A exists g A 7Hsd)

‘11 a9 kg gulEA sy Y3 21 54 adl oisl a7lel 3

AS] T39S Polok ek Zloltk



N ) e A o N N -1 R )
= oy XO oF T m of m ol
T | B olm o@D @
oF |oF ~ o} N N ool ! o I
_ e | ze R [FaF me O
ﬂ_wr W N MrM AT o (LA M_L ¥ = o#m_v
Pod% %\ AJ.‘_ EE‘W!7EHU‘JM7 _
oy, |2 T Wl gy e & oF
Zes<m IR N SAgTY -
&2 o B r W) S K| Nul B 14
o | << °F B %% N oF M%W%A% %
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110 Folm

@ & e AL, AnFoden, 47 A9 oo o art &
012 7% b7k ac] A48 A ba)s 47 Bc=a)el thaol
£ AL s, ot T Yuhdate] B2t boln B
FRRY WRE (bl siEehs $47h W faEdA
FY (AR, 3 AU A el A850d Y Be=gsl
2 goR JME F5 FEY toleks B YA T &
Urks A% JUIBTHS) G5 43 (CABY IS FF A9
Qolo) o aol HeHo] £ B=a)ol e FoE A
gogolr, 1% 7to) 5U4 AL #38 AY 2L UAE a b
of Y A9 73 Bx=a)ol 2L e ghoE T e
$8 (xA)BE BE tiolRie 270 PR, o=RE ©Y
fEEe g 250 398 A

(Fun Formation)
A type B type [x:A] A=A, B;=B; [x:A{]
(x:A)B type (x:A1)B1=(x:A2)B>

(Application)
c.(x:A) B aA Ci=C:(x:A)B  a=h:A
c(a):B(x:=a) ci(a)=cz(b):B(x:=a)

(Abstraction)

b:B [x:A
(x)b:(x:A)B
4y FFEY T8 FF ditAbel ddehE ()& 2Lk
Sk b AAbab A9F FARSHAl B-rule, t-rule, a-rule, n-ruleol]

19 o714 B(x:=a)& Bol Utlu= AFHE xE aZ tiAd A3E vehith



QIL

sk Tt ofsff AREnt20) AZ74A] Agd T3
of o3 Bl ?ZLO—E 24 7K E
(family of types)ell gt Z3FshH 21) o]EL W
I ek el s gdEkE = Sdth
9 Bl AFE2, AR Jidel a7k U=, 4
ES A

stele Aol 224 94% 2 IF o) $U4

2 5o
fRee

ol

[¢)
o=x o]FofXtt. Ty {HPF2AA oA AL AAG
Gentzen) 2] AAAS AANAY =R AR FER AAIE
QAR fFdo] HAZHOE EH Ty FIPEAs o] Eo|
Aoyt JaFaArae 8-S Ak A riArE A ¥

Aoy Ade Y 52 JAY 739 hdSol, 1S #HA
2 5 49 =93 i sidete [ S 3 19
o] tiFE0] "tk F 7HA g SolRAL

%A e oY fAEEY A =YEE (N-Intro 1)
(N-Intro 2)= 27t o3 22 93 {389 F34A(type
declaration) E°l| 3ggHc}22)

0:EI(N)
succ:(EI(N))EI(N)

94y FFEA (N-Intro 2)&= ol #A4HE succe] F3H
(Application) 7F2 Sl 23] AFs}ET}23)

20) o] qf=Eel thek Fddt S8l A= Nordstrom, B., K. Petersson, and
J. Smith (1990), p. 160

21) Nordstrém, B., K. Petersson, d J. Smith (1990), pp. 156-1592 £ A.

2) o] oA g FFo 3 FTH-S Nordstrom, B., K. Petersson, and J.

Smith (1990) p. 1649 42 u}

P NIO

A
&

Trﬁi«] §9 9L 27 NSet B narecel §EU0] ATH,



IT:(X:Set, (EI(X))Set)Set
N:(X:Set, Y:((EI(X))Set), (x:EI(X
funsplit:(X:Set, Y:(EI(Y))Set, Z:(EI(IT

d:(y:(x:EI(X))EI(Y (x)))El

)EICY (x)))EI(II(X,Y)
(X.Y))Set, FEITIX,Y)),
(A

(X
(Z(AMX,Y y)ENZ(F))

"ol slol Aele nel fraol ool T %@%eﬂl*ﬂ (& 2)9}
o] EZHT: (xSA'9} 2 BHL EI(A) 9} 2o HHo| =
ofolct)

B(x):Set [xEA]
(BX):(xEA)Set i  bX)EB(X) [XEA] @
A:Set B:(xEA)Set b:(x€A)B(x) N#
MA B ,b)EII(A,B)

=

(3 2)0llM #2 Ao F&oIH, &
3} 2}k (1)L (Abstraction)ol] 2]
F 72 (substitution in types)oll <]

F& WAl o Adst= o
(2= n-ruled}t YAl &
(3) (Abstraction)3 n-rule

ok I:Ilo

3H,
2l

Nordstrém, B., K. Petersson, and J. Smith (1990), p. 167% & A.
2) AAw (2011), (X 5)E & A.
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Corlr

25Ul #I ]  (substitution in types)ol 3, (4)
(Application) & Al ¥ Z&3le] Aojxth25) FAGE BhHo 2 0y
FHEY] ([I-formation) T2 119 F3ol| SJASI AHEs =
(II-elimination) TF&& funsplite] ol oAt H3} %E}.Zﬁ)
08 FEEY] A A 9 FEEY AR AE Blashy,
Ax= Aot dabAeld gl $ak= A AikAtee Aoyt &
Hdth O FEEY BEHESSA =Y+ ([-introduction 1)<
=3 2ol Aed & vk ‘A7F F¥ela B7F A9 %i%oﬂ
HAEEY w, b7k A9 T xoll FE=o B(x)o 9
AESh= datolgbd, Ab)= II(A,B)2] FHolth v #3
(b= b7t 85+ 7} oH 732 fﬂ"“’]‘ﬂ b( )7t 01‘5

O

K

‘o .

o2t
o
gl
)
N

Ak, AN Mb)E, A7} NOl 87} ( NS 75
o] thakelar, AZF II(N,(x)N)elaL B7} (x)NOL 8F
XIN),()N) 2] thdo|tt2n) o] A vy
2 FENT TR E HEHTh v B {73
= 24 st 8-S Adk o AN, (X)N,b)=
EI(TI(N,()N)) &) o #ojn), o]d e & 3
e VR E HgHTh

o o] Aol ‘THY Y=
%ol T83% AZAL Adh ¢4

l

r o2t
=
=

=

w
O
N &

O XN T O Hdo off do ottt 1o o X
o =
ot =
=
=

i
o

o)
(n
&
L rf

%) o] FAZ tg M&e Y3|H= Nordstrom, B., K. Petersson, and J.
Smith (1990), pp. 158-160< & 7.

26) T3 329 ([l-introduction 2)¢+ ([l-equality)= 9 3 A7 FUA
of #ek gubrzlef o3 AdslA o] A ol AF 2
S0 tElAE AR FeEnh AAR By FPERAAE
Tk Guk A EC] FoAH 01‘“3 ?Z‘EOI =z =9d e

20 o] FAF o] A FAAY K& Y FP2AAMY /Y, F FJF
o] oJu|Z o]sfE|ofof it



£, 54 29 GBI AL

g o, e =AAE ANSE Bol 4¥L +9E

- a&u}.zg) T o]2¢] MAHOT FAF ol Mb)% MAB)
SeiRel, WY fYRY FEL T fYEY
: y

sREe) o e FlHoz wPsks ARE A F854
Fe AS7 Wk o3lE, ANA Qe 2w, ot 3
ZRagos 1EY W, By f32e g mzadel 2L
B es FUAT JRelE BFEE, BY FHEL o2
o= o 7|BA o, 1 o] s AuE Fad ol
4§45 AdT 4T 9y faEe] 3o 1 44 B ¢
AP RS AUk 58 1 o] 54 BAle F9o] YT 4
9, 299 WAE T

ZAxstA Edo| A ‘logical  framework’
Nordstrom, B., K. Petersson, and J. Smith (2000)°l 13

it
b
2
M
i)

0 BY FEES 0Y FEERT olgHoE $AFE Jo® dAd & 9



B RS .. 072 TASL TAFE dolSe on
S0 #gk Aalo oA AU & & v EFEOH, FF
3k ojd A

A osgse oS oulSw 37 A

Aol ofel AP & e EHEOITH

BAz S Ay gdEe 024 gy B o3
WA He d9E S 1 %74 o] ¥ Eout o)=3}
L= RS O ddel vYehvks 359 oA

HaEHA e zﬁolt} ...... Face 4L &
o 2 BFoR yolrtel k= whdo|ti)

31

32

o

A, O FEEC]l BE FFEY FEolA AR #F FRE AAF
_i’ﬂ 2ojd F de AL ME}. Salvessen (1989)% & d.

Rey, G. (2008). ““Analytic" sentences, such as “Ophthamologists are
doctors,” are those whose truth seems to be knowable by knowing the
meanings of the constituent words aone, unlike the more usual “synthetic”
ones, such as “Ophthalmologists are ill-humored,” whose truth is knowable
by both knowing the meaning of the words and something about the
world.”

Martin-Lof, P. (1994), pp. 88-89. “...... analytical, or explicative, judgements
are those that become evident merely by conceptua analysis, that is, they
are those whose evidence rests upon conceptual analysis alone. ... . an
analytic judgement is one which is evident in virtue of the meanings of the
terms that occur in it. ... a synthetic judgement is one which is such that
you have to go beyond the judgement itself in order to convince yourself of
ity !
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WA R, BAIETS] T8 BAEC] oflg ¢
of AgErta ot o] WHeAE, Y
T BAE Ushi7] 98 AHREa b2s 3ds Uehlr] 93
AHEEER, RAIERe] RS $AF0E FAEd H8sid
EOI oplE ¢ k) AAFolH [FHEA WAk B T
& M 712F0lal Fa% T &3thM) HAE =l

3) j&% olgt &olk NMAHOZRE AFFAE Xl ol AT FH(act)
E 9 £= Y3, T8 P99 AHE(product) S PE +& Uk vid
,344}_ ol &S ALaA sAEL EAIFE TR A8 tiido] oW
olmle] Feholx] WA o7 W3R vl EAAC JTEI T4 o
WA godd, 198 7S A ddk B9 AEEe] SRR A
£80y sjoF & Aolth, Martin-Lof, P. (1987) pp. 417-418 2 Martin-L&f,

P. (1991) p. 144 Z=

34 AAw (2011) 58 =
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g e tidolal, Ak FE| w@ejoltt. T F8, o7
o AAFAT2L, HA ADB} A AZRE WA BR o}
7 Zlo] ofle}, WAl ADBY} Flolgte IH ‘ADB true' 9
A A7} Folehs B ‘A true 2RE] ®A B7} Folek= BT ‘B
trug' 2 Yoprks Z1o2 oAXel 3t} nidEzr} #4535

s AR dAde] B3 FREOE sk 2, BA N
dol ojAlad A7t ope}, Ak FES Tk 94
Tefo|w 38) BAFF Y] FRE ou|Ed FEo|A; JIAE
O AAA7] gL Holrt.30)

rlo

2 o
N
iz e

!

A7} BAY W, A7} Folgke T A true' 9 ove (E 1)
UERIE wke} o] 1 ke gnfEA sh] 91k 2o 23
AgEm, O 210 A FHol ke A, & 8 Pi(A)S] i
o] Itk A Yofof ke Zlot}. o] xxlo] vIEE w, WA
A7} Zolgh= A WullstA(evident) FTH3Y) o]9} o] AfF
o FEBAAM, WAE I FHERY, & 1 BAY 224 39
o]l FAl7tell oJsf 1 AA(identity)7} AAEHE thatold, @

S|
Zd] Martin-Lof, P. (1996), p. 198 & #.
3%) Z@ro)d Halg wEY, ouEd e ME EHolga & o]
ok
37) Martin-Lof, P. (1987) F=x. o] ZdA= =
‘evidence' ] Mol E 77t WUl I S kA, iRl 27}
oJ=3t= ‘evident' o} ‘evidence' = ©lE = TolEo] AUe A T
g Adux & # gtk 53] ‘Hugkoldt g dole ARASAY A
52 At e jlde FoE AY F YA, nHRIFEZY ‘evident &
a9 golE Adua &  glew, ‘27 F2 F7(evidence)E A (A
S Aot} ‘evidence' = g
2 SA7F ok}, A3 Agste] 2R olgiHeiof & otk ol &
o] o th3t el zel &3S HaHlEl - (F. Brentano)L} FA(E. Husserl)9)
EREH Akt

S w2} ‘evident' &+
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< 1 WS SHkEA ey f% dojok @ 24, 5,

gtk olell wiel, AZF HAIYS AdTHE, (A true' & AT FAE,
W EAT SHY a7t A9 SHolge Aeel ‘aPf(A) 7 €
ol aPf(A)ZHFE A trueZ9] &, S Hr} gukdgoz aAZR
B A exists29] FE2 o]gl on] Aol s AslE= A
o FYE 712 Aotk

2
‘

o] B Uehls A0% 75eka, vz g g
g QulE BH, Z WG BEe] /|FL Wbtk BAw
we 1wl Uehbs G5 oJuSe] oS Bush st
Hetolth & mlelz o] Mejs) tEAA BAEe o2 RS

oA HPe & 5

2 FHHE dolBe| ofmEe] B X4
Sl BRSOtk ZolG. Rey)e] AMe W OF wot ¢
uelth I o] A%olw FdwTl o o)Se] Mrds
3

Sk ddoly gfal Lok )

lol ‘F4H £RES TdolE9 guEd A AAlel #
old Aol ofef e & F U THECIV L itk
a2, aS Wg]r] S 1 B vl
Zrolok st ¥ FA7F BT AAll #ek ofH 240

o, wek ohel, o) EZL TRWRel AES =Y 2
Steislel BAl, 5 4R FguTe] o9 s & DB
Az Brbse mED tegEs AYd A43 g



nRlE s (£ 1) Yebd A3 3934 E F aA 9t a=hA
= BAnteln] A tue: FPWuolzky FPWTH® o)
N:Set, 3%EI(N), 3x3=5+4:EI(N), II(N, X(N,(x)N)):Prop, A(N,Z

E
=
ko
>
Y
=
=
=z
4
=
g
=

nt)
2
iv
o
-
ot
i
o
o
=

9 wdo] wusitiy, e84 1 @
wus}7] 2ol oz
N:SetS (3 1)9] ofm] Mol o|As) No| £ Set

To
k<)

38) Martin-Lof, P. (1994), p. 93. “Whatever type a that we choose, the two
forms of judgements a:a and a=b:a are both analytic.” PIEIZ|ZE= ‘A type
2 ‘A=B type' 9] FAo] tiEiAe WA WA GAT, ol FA9
AHEE EAdd fdee AoE dAF 4 s A At
39) Al FHAl, AFEF 5o 4x4 A (primitive recursive function)E-2
T 747 succ e} natrecoll oJs) A=E 4 Tk (Nordstrém, B.,
Petersson, and J. Smith (1990), p. 70 Z=) ©Adl W& FHIN, X
(ON)) trueE= AW (2011) p. 59 (& 6)Y HHFFHEANAY 2L &
FHEENANY EE2 HFsHY, SN EARUYES ¢ F Uk 1
B AT ol ARY EAudet (v 4 F=x) O &% - 5
T4 =eddEe O fEEAdAY rRPIRAE 119} { }Fel 9l
o)t} (MU (2011) pp. 48-49 H=x)
Martin-Lof, P. (1994), p.93. “If a judgement of one of these two forms is
evident at all, then it is evident solely by virtue of meanings of the terms
that occur in it” EAFTe] g o] AW A JAed T AW oF
ko] zol7t vk AR F= Utk F, ojd F Fo AdE F AR
H oA, S HskA ke dde o] Ao wEW ARy EAudo]
d Ao mEH Z49do] opgal AL = o ARE
EARGE §83hs Zlo] Bt AdxeE Flolth

I ol

o 1o XN oot = A b o

40
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A% =02 No| B2 a5 8 I8 9] T4 2 dT
sto, o= 2 09 suced] RIMLE 2 N E=QtHEed a9
gk o)k fAkAl g ol AdEx o2 7w ¥
F=2| orlsel o WA 2 ¢ goens EAddd &
ot 5o, A7F BAIY o, of| 74 a7t A9 FHolRke Ad
aPf(A)7h E4aolghs A2 F5T wheit viRlg =z ofshd
Foe] e W3] A tue O] A o) e 73
3] Brhs BAlE Holtk & wdo] opiel, o EAY 74(5
Hoid)el A9 FHolehs aPf(A) 4o dd, o) ‘¢lel9
&57F FoiFe W I &R ¥ 2 &5E A dake
TAL aFE FE8 woe BAY SHoltt = dddl gt
o webA ko] s AT gt
Ty ke Fa3 dThse] ®EF o]d AuT &ik=
2 ofnt ‘age RRe Hrhke WHAe Foloh, AsA T
Foltk, *A&A 7Hde] FAL Folf = ATET Po] B
M2 3 g A true Ao &3tk 53, T
ZHAE, Y ‘AD--AE ook, ‘AD(BOA&B)E Holtk
2 BF o]d Fo|th o]d A true F2o) BEE, not vl
[@) =k _%_ &

o 1
OF A exists 49 &4 AEEL
Zlo] wiglg|aze] FAtolnt, kA AW E, WA A7} Folzt
A A trues A9l STl Atk BT Pf(A) existsell S
Wk Aoz 24 1 ‘”‘&Oﬂ @
=)

o ot rlr rjr IX o i ol rlo
b
ui
o
re
Rt
;
rlo
Ll
PO
o

1) Zgo] F3olgte ek ‘Set type o ‘Set' I} ‘type’ o] W] Sl IAF AT
3}E Y e 148 2 A



ol sfgeiths Aol ol EA dgs Hash wHE] 93
Ae 8 PIA)S B, 3 AS FES FASeor gtk ey
I FHUEE aPf(A) Bhe Adede Z3E] AR (0|25
B FE2HE) ‘A tueghe ol 3ol A guh webd
‘A true' ke B2, ol WS el flside 1 ddol
T FE9 ofueel #3 Ao s FESHA ¥ 1 dd
B} o
= 2otk

nEE L 2pilo] B dE AES BAh A9 B7F HAIY W,
HA AD(BDA&B)7} Fo] WAy YsAE A AAA

A AARIAE (& 3)9] O 2L 74E& 8= o

A B XEA [xEA] yEB [yEB]
&I(ABxy)EA&B [XEA, YEB]
A&B g SI(B,A&B,(Y)&I(ABXY)EBDA&B [xEA]
_BOA&B (1) | 51(ABOA&B,0)DIBA&B,()&I(ABXY)EAD(BOALB)
AD(BDA&B)

D3 22 AL HIF B Zolet A2k, BHA AD(BD
HA4 AD(BDA&B)Y FHo] Jth=

gt ek Ade] EMTeE o]fojAE o] okt ARt
(ingenuity)& B8 Z = Zlo] miE Lo F4o|rta2) Fo3)
of & A&, nHEEE wEd, ‘AD(BDA&B)Y FHol A=
ke FEdolA, 74 De AD(BDA&B)Y Tt &

42) Martin-L6f, P. (1994), p. 96.



4
X0,
=
o
2
o
=(l)L_v‘
&
A<
UM
rlo
ol

w B
o
30
tlo

Ay T

o o fo foff ¥ 0@

oA ot a9
I(B,A&B,(y)&I(ABxy)) et 22 FAo] WAHOE FojAH, 1
Zlo] AD(BDA&B)Y FHolghe A 02X I dde] 23
H AEEel oa Husjrivks Zlolth

4) (F 3)9 @l acaths A9 FHL, U AHE U=, aPi(e)The 3
2o @S 29 otk =3 o7 wHH3
Martin-L6f, P. (1994) 5 @}, 42 &13 DIE #7]5 Yok

4 ZE9zE o9k AR HiEE A#AFYHoR JIAH  FaA
(epistemological significance)-> F34A Q] 8t Tl (BAlS]) FHY
o &= Aol ohyzl, Bkl dZ(demonstration)oll ATk = wiEIFZ9} &
Lol FA Ois] A|7|1gty. “To require that the knowledge is made
explicit in the form of a demonstration is an understandable move but
seems to come close to starting an infinite regress: why should we then not
also require a (meta) demonstration of the correctness of the
demonstration?” (Prawitz (2000), p. 327.) Z&}=9] Hlso] thd AL
FEL BHAEC] ofvEt B 3te| odioln, wwto] 149 y]HThe|o
= ABFoF FFES AL se 7R = dEs) mAEojof &

oIt



g5 Y& %@3}71] olagt Zo] o k= AFHEo] Q&
o (3 3)¢ FW O& 33 fal dad e A

| 23 &1 22 42 D9F &9 uE FAshE ZOE oA
4 7 dA F=7P ddad @BI(M. Dummett)TJr =2} =(D.
Prawitz)«l ou|EZ 71go] JFHoletd, WA =9t E2
de =aEE 9vs ?Vé‘o}l AATEE
4“]01] ofeff AGE FHSImE) (£ 39 T DS 74
sl AD(BDOA&B) E3HE WIS E40lef Zlo] T
7k 91 gWS agiAd, ol AEE dis) v 2
Wol A" 4 gtk guly zEhe|xo] 7|Fo] At st

N

DA&B
H%‘/] v‘i‘—*—*.oﬂ JBH AREE AL ofyth
olgl ©wlol tis) ¥4 oS 22
< Zlojth AD(BDA&B)Y] EEA SHUES
@,(normal deductlon)oﬂ H%“HE ZoE 4
# g Z

=
TL46) oy} o] ﬂ%‘ 52 of"d HAES oW £M=Z ZLafol
sheA 2AlE 1 AlY] el o) AAEe A o

BFe] dak=elellA B8k deojel AL Fod Ay, 2 WAl
o =g gz o3 1 BAY EFH $He e At 3l

5 oAt AHAw (2003)S E A.
46) Prawitz (1971) #=.



2 Zolehe $5& 9A IUES BAG Tt T FelA
zelg Fde) Aol ofa) ofd F3o] mE Sotd wAld] 28
9 S gtk 67F YA dokw AolAe] I Bgelw, G
ol sfof *&—’FOH*H 398 aef 4, at Gol eht 9

JEgd ez £ A S T =eiEEs F
FAdsoltF & F4% (FH|EE FIo| AUEe FTHPATE|
e FAES EF AT oHs rbed & k2 =gt
gste] FrEol Bk g Aljdel ojEIT. wiEEZI} o|=3t 5|
B 794 AEE2 A exists 22 A truedt 2 A BdE0
o Ao el ofel, of" WAl G7F oAt ‘G trug' o A
o 289 /MFEY BAvtogE= 67} YL Hole FHES
TAL 7 o AL B HolEeg, npRlEIe) 5 WA F4
< 9 FE FEEooF & Zo® B Iy v zE A
A8 F FAEY =AE LEA A =eRAEY THER
o] As exists = A truest #2 A oS0z

o
=< A
PR Stk et @ velAe) ket gobE, el F
EiFH50] =eyae] ool ol APk A AAT 1,
2 A truest 22 A s FolE EHATHo R oo

) AAZ FAAAY THES EHHoE E

%@O}U}m‘ a ﬁé@‘ﬂlﬁl o &3t "d-"%fﬂ Elgg Bl tig %Ué% a3
Aoz S F Atk o] A= EE FTHANpositive proof procedure)
of 3T w, €X4€X}(deu5|on proced gl LA =t (AHFY
] WA=ge B8 ZAVIEsh) BT I 9”“301] ojgt
=0 AT, olF /AT o), I FHEA | gANME 7] AFH F
Zo] g3d F Y& Aotk
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a8y o]y YA IHEA7I7] SIEiA]
Fojok gtk AAE =3
AFsitke =49 Adslo] a 2]
=gld Tz b ZARHe WAEY HAE 2R
7 HA AAlo] ik '@t Ay, 244 R e
e HASET A SAEUY, oFd YAs gsh] fsise
=94 e TA¥olge s HEok & Aotk k= vt
gz e] FPE AAE A HA HAe] B3 A & IHES
7Pt Aty 130 sitets, 7 HA ARl o)
A FAZ HoRglth
QofslAbd, mEIE| 7L B2l =ei o] STl et
= A true, =, Pf(A) exists
7] flsix= A ’"‘Et‘fﬂ

= ?"*OHOP OWUP I8 FHEUYY S HSH/H“ Aol =
o Ade] BRI e EE FESHA etk
Aol ANE HF vlTE THAA FEEA
W oule] ApEA Bl el 3=

e
M
X
N
ol
=)
o>
9
¥

>
>4
gﬂ
N
o
o
o
olN
od.
ru

d

rr
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S
mln
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=
ol
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A
31
5

oF

R |

= e

& F gloke 18 9%
% S, olge BAmmow 715¥ A FHuTow
g AQUAY BAE 71AS (Foldl Beke] T3 AFE
B ol Bolg o olal AVl S|ZeR HmH At
dAoln Al sAPam, welEHe BAHolehe TS s
A etk aEv 1 AgelE, #3d BeiSe] mE Bazole)
© 9B wAEY] e HE e FEA Rl duglol,
nhRlE o] E4F3 722 p2le =elE A4 5 x|

3l Fag AHde =l

=t Aotk 53] o WA A et A Fad M2 (HEF
o o)) BEH g Aotk ol Helld o47|M =
A ARAaL (1999) 479] Ak} WA HHHTH



= el =
AollA S8 Aol Eutt. &, AAE7FsA(undecidability) 2t
E2kd X (incompleteness) & HEZ F3Hathe] EAlo) 7)1t A

oltk. mhRIZIZe] ofshy, B BT

=ele AA7Vssta gxst
A FEde] =ele AFErbesst s, old AAE

Fedat BR8-S ‘A trug'ghe o] AS FHUIYS 2%
‘Pi(A) exists 2= EAAT o= Aol 7117HTES0)

‘aA’ B asbA gl 349 wdEse] B {4 ARVt
SOt AR oA AR vieh 2T 9 fEEe] dee
3 °ﬂ W JEE BT Tdsta glom, BAdde Sahe
3] oz A

94 oA B0 QA 4 gl k
& AuFe)A ojulge] ANEH S0 Y= zeazi 47

h jSee hunes BN IR

ol

50 Martin-L6f, P. (1994), pp. 97-98. 541 17)0] Hpe}l o), miRl gz
Hoh ety o g A7F (B wHAY FHE H%‘SW ¥e) 3 A5
A= A existszte F29 AEE 83, A offolAl o]y A9
HHES FEETey A BIVesta Edsitta FAgit

51) o7t Sommaruga, G. (2000), pp. 208-210 © #7] AFH FHxu
A,

52 Z o] Ao} A AAG uie} o], a7t A9 FHolgte Aol A
e ZIEA Fkoy adll 23Hd Adel A B H 2 7 Stk

Ho
]
o
il
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JAAA) FHURES TaHoz A7
ojel @Al Aol dial Aol FHrel vt
]

oANE st WA P 52

=
o
&

= oy
2

HEE AR %L% 2B Gile EE}E":E‘. dolef

A dis 18 AApt vke B BS g}p}_
niRlE el gH 2 4 Fo| o

=3 AR B v R B3 5} %

ol gt Aol gt Aotk ¢4 I aA H

a=bA 2o AGEL ohgy 2 ouloA ghrsitHcomplete)

ﬁ‘;

5) o]l 877, BHK 9n| 23} #H&AS}e], F8to|&(G. Kreisel)Z EH(M.
Dummett) 5ol o8] HAHoE A<EHUTh AHdw (2011) FA 8)L FH=
g 2

54) Martin-Lof, P. (1994), p. 97.
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ESAAdel A3 HEe Ao o= (SC)E Fd o
2 et Ado AHEs 29 AeE dsE ojudlt Y#
Al FAAAE 1 AAdAE =T 4 fle (ZEY Q)
A< Hol7] wjFolh ojFgAY Ydojof TALS
oJAY AR & F shueh= ol7FdEl(principle of bivalence) S
Agcid, (SC) AL (NC)o S &3, volrt Lo
A%%Hsound) AAY 9 (NC)o] AL (SC)o] gdAde g
Sath ey o7HdElE FESHA ¥ AT YA &
W, Lo A3t sieets, o] E2 FA7F ofyth A9
A QoA & w= (SC)7F Bk - A Adol s,
(NCO)E I AAZ ¥R f831A &2 7idolgta & < Qith o]
e ot 22 1ol 93 ERlHT

S QA AFE A WA =AE BABTE, (NO)% (SC)olA
o BAE BHS Ukl oz ofsislolol ), ofe, Az
Folx fge] BUEL, WAW, BT FABT] Feolw
SRR Fejol AShs Zlol §ivh ABTold HRRe ¥4
Aare Aol AegHE Zolx wael 2gsE o] ot ¥
A9 FRBY AL o] otk Bl ‘A ARlelh e
BHe (RAHOZY AUFYHOT) SAE FolTE Bkl
it wed (NO)ol Aol ol sl AL Aneld §
gzo] weelq wHAR, W7k Lo olo] BAY A% 7
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olehs ol )7t Bolehs BE £ F shke Lo 7EEo
o)sl E27kssih = 2ol @ o, ofe 9
A ARl AnFele] )R =AE HAY o Pz Yuzoz
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ZoelA| efe AHY A9, Wh LoA EErbssithd e olF L

—K, &, LolA Kol #3 2& AAZ AANA EE7Fssit
TR, Lo Le Sdshs AAYL 73 Lol &3k o 7t
L'A E==7Fsstttd J= oln| Lold E=7Fssith. dojAkgl
w3k x| o=, ALY IA S} Ade| AdSo] B =3
278k Aor, ol Hul 5ol ol AaFold HHg o)
o] HiEsfoF & o7 HFH gtk Hule Foizl ol A
9] o]2u} ‘FAH ZsHglobal harmony) & EE4H o] 97
Tl 48 stom, zepojxe x3le| 87 FESUAE
of Aol oAs HEH o] 27+ diFez 849
oL s itk EAETe] =27t (MC)ol ou]olA
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AXBZE, HTE
(grounded) Avtto] FATDRT O 7]EZH(basic)olgt 7]
o357 AR o)follA FE(G. Sundholm)& REZ o] x4
o sigsh= x3to] a7+ AWFYIH FIFEY TATFEENA
Z 3 S Qual U2 %38 o)eh Zo], A@To)H <ofn|
oA REH o] 977} Ui ojof & 2o F HHEUH,
S detellA A7 Al oig 384 gwol 358 F S
Zoltt.

B4 g il gk nlelg=
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o
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1o
QL
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Sh
1%
[as!
ut)
rlo

b

56) AAw (1997) F Al (1999)9} A7) AFH H1EIS E A

57) Martin-Lof, P. (1994), p. 95.
) Sundholm, G. B. (2000), p. 204 ¥ =g}$j=9] H]$# (Prawitz, D. (2000), p.
328) 27
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Analyticity and Completeness in Intuitionistic Type Theory

Inkyo Chung

Based on his analysis of judgement forms in intuitionistic type
theory, Martin-L6f claims that the wusual logical laws and
interesting mathematical judgements are synthetic, not analytic. He
further claims that the logic of analytic judgements is decidable
and complete, while the logic of synthetic judgements is
undecidable and incomplete. The aim of this article is to clarify
and examine his claims. In section 1, | explain and give some
comments on the monomorphic version of intuitionistic type
theory. In section 2, after clarifying Martin-Lof's distinction
between analytic and synthetic judgements, | examine some
possible objections to it and evaluate the thesis that the usual
logical laws and interesting mathematical judgements are synthetic.
In section 3, | clarify and examine the thesis that the logic of
analytic judgements is decidable and complete, while the logic of
synthetic judgements is undecidable and incomplete.

Key Words. Martin-L6f, Intuitionistic monomorphic type theory,
Analytic  Judgement, Synthetic ~ Judgement,
Incompleteness



