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1 EfEHRmE

BRI RIS N2 & 51T, Coq OimHARISBEEREZRMBEE (intuitionistic logic) LIFFIENE £ DT,
EDEEZ (H /2K 7)1/0 THE A 2325 Ol (I Nz HHEERIE (classical logic) EIFR) &i&
HBHRBH5EDTHS.

B 3 e am B D AR R R

e [AZF/FIEBTHD] LOIDMENELWVWETEIETLEZHIZE, AL BOYLLMBELWLD
M IR WNIT RN

o MEPZWZT o WFETD] LWVIMENELWE ERT D AOITIE, EBIZ P 2/
TEENG ¢ 2RI RERDH D

WD ZlIZHhB. INS5OEMIZENTHND DI,

o TATELRL, BTHEARVWEDIRILIFBW (2(mAA-B)] ZEWREEZNLENST, (—
IZIX) TA £721E B THD] Lo TENT R,

o TEDZIZHLTE PTIRA, 2103 DIFTIRA (<(Ve, ~Plz]))) & EAREAMND L1
T, (MY THE P 2RAT o BEETSE) Lvo TR AL

EWVWDHIZETHY, IHITE, Hifd
EABME P TE, P £/ P WITNPDBELT S

DR, LS NIBIIOEND.

Herh 2 EB R BOVGE WS H RO I 2720121, AR Yes/No VTAFaIiZ{LTH
ELWEZREZHED2MEEED [Mikk] 2HENTSD2B8ERHD. LIrt, ZOMERE, PELTEHE
ZAONIZEEMEIZ (41 T A] EEZADEEITRTOFEAEZRIZITNER S 2V, HlZIE THER
WX 7 2 T EGTHET 2GR H D] I A TR LERDODIIIIr ZBIZZDEFRH 5
DONERTBENDHD. £/, HEEZOVETIE, HIAIE, BFEO ThEEOEB) (OHRE
IZ& < HDFEERA) IFERH 5800,



ZOES% TIELW] LROLND ZEMNDBRVIREEZZEZDEBIIMES D0, T, FIIZ
ETBARZFEIZH D, DFVEBERMIETITo2 [P 2h2d o BFEET D] &\ D FIEZEA»
S, HUZ HAPPFEET D] E WO HHRAZTTRL, PZ@kdEFRNG o BWRELND &S F
Pdhd.

2 AHY— - /nNT— RREEN

A — - NT—RABKE (Curry-Howard isomorphism)' 1%, FWEEDFEAAR & BT DEHEARR
BT DHBESPIG LTS, LWHIFEZHTHD. ZOBE, ML 2500 IaE%EilE U
THRZZ) B UK TEE2 7075 AL UTHRAD ] EWOBETHD. ZDEZIE, Coq BED
% < DFEHIERDEEIDILE R >TWD.

2.1 1B/NGRIE vs., BHBTS LYEE
FINX, AOMUNRELOZEH A & A O HEMAL 5 A X RO RS I HA 2 AR TE S0 20,

(x:Tel)
—_ (T-VAR)
(H:Pel) 'tx:T
- (ASSUMPTION)
ree r SFM:T (x & dom(I"))
, T : x om (T-Fun)
I''H: PHQ (H ¢ dom(T)) (->T) 'Ffunx:8=>M:8->T
->
THFP->Q
'-M:8->T '-N:S
(T-App)
'-P->Q r-p (->E) '-MN:T
->
I'-Q

R THRIOHE NS TM : | #9%2RTIE, FEERICHUNGEOZEABANIC RS Z &b 5
55, HTa# % nat X° bool DR DEEARZ L U, HOMEZ A, fun, BIBGEMIZIR->
MR S LA EEZER DL, HOMEMNGIHTE 2L, (MBEEME U THAN R ) T
DR Z FFDIHMPMFAET D Z EVBET IR 2TV B DND.

DAY — - NT— RABES GO REFHEARIH T TH 5.

w2 Ao
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1% 53] B (->)
XMk T B
R E D 44 il 8
(FERA D) B Al RUAT B
FEHA AT HE Z DM % OGS D

Lz ognidtitE FR - BRL 72 (£48) AMTH D Haskell B. Curry (1900-1982) & William A. Howard (b.1926)
IZHRL TV 5.



2.2 TOYSLIXEIBATH B

FEOXRIEHEMANS 5 AXFENSIE (DY TOY I L) & [EHTD] L TELNALN, @
HARICBWTHIZHYT2EDIEHDD7EZA D07 FHIK, TNIEEEH (D VEM) THD.
ZTOEEZ ONODIZIFATOHEEN L Y MR 5.

BE 1 BN AXHBEIZEOTEMNIBER T - M T WERTESH51E, TOEHIE
M No—RIZEES.

ZhiE, HoEEh T, BMATHUNOEODHBINTVWS ZENLHLNTHD. FIZ, M
ZRE, HAIRES WS IEBTHEOND NREINDS, LWVWH e Thd. DFV), HMANT A
AHEOEE, B IBEROENZ I—RELAZEDTHY, EHEAEKT 2V DIE DNA O EH
TIELD0THD. BNITEROERIT (HZ2EHTH I L T) mEDIEHIZZDZDTHDEMNE, HiT

MEDEH (BH) 2 707 ADETENAZED, LES LN TES. ¥, MEDIEH (&)
Mo, HezR5Il L TES.
TRDL

e | A

AERA (EH) | IH
EWHZEThHhB. HlAIE
TARSIE Al OFFHIE fun x:A => x 2WH TO TS5 ALTHD

ZLiIRb. b?b’b, CIUTH R B SEOEELIRDZA S, TH T T MIBWTAREMRZ T[54
(f69) IFFEICBE VT EABRKREDRDH D LD DS S,

Z DEEH i()‘}: FIIHTENTEWT, WRBERABUNGHELZ TR <, WY RH % T A XFHHEIC
HBATEHI e TCadim N CHEETES 2L 2 /5.

2.3 XD EEREAN DR
AR ST D] ITHInd 2 8IE [RY ] (ERE) THD.
(types) S, T == ---|S*T

(terms) M,N = ---| (My,M3) |fst M |snd M
| match M with (z, y) => N end

fst (Mq,Msy) — M, (R—FST)
snd (Ml,Mz) — Mo (R—SND)
match (M;,M3) with (x, y) => Nz,y] end — N[M;, M2] (R-PMarcH)

'-M: S 'EN:T
LM, N):S*T

(T-PAIR)



'-M:S8*xT

(T-Fst)
'fst M : S
'-M:S8SxT
(T-SND)
I'snd M : T
I'EM: T, xT: I'x:Th,y:ToFN: S
12 LYo (T-PMATCH)

I' - match M with (x, y) => N end: S

WSS T TE/2013) TR T 2RIEMBL EIEIENZBTHY, S+ T BDfEIX S OfEH» T D
EOWTND (12, EBOHEDMENERTETEDIIZED) 7485, Coq TELSLUTDLS A
RIEFIZRY

Inductive sum (X Y : Type) : Type :=
| left : X => sum X Y
| right : Y -> sum X Y.

il 21X, left nat bool 2 X°> right nat bool true |[F\ 9§ MNE sum nat bool BLZFFD. sum
D% D RHTIE, BEAMEP Y A NRELHRIZ, match TR ZDGEMTETDHILITRD.

(types) S, T == ---
| S+T
(terms) M,N == --.
| leftgr M (BBIBUIEELLGICARTLELUTEILTD)
|  rightsr M
| match M with left © => N; | right y => Na end
Eia B LUk

match left M; with left & => Ni[x] | right y => N2 end — N;p[Mj]
match right My with left x => Nj | right y => N[y] end — N3[Msy]

BTV R

r-M:S
(T-LEFT)
I'-leftger M : S+T
r-M:T
(T-RiGHT)

I' - rightgr M : S+T

'-M:Si+S; I'x:S1+FN1:T I'y: SoF-Na: T (x,y & dom(T))
I' - match M with left  => Ny | right y => N3 end : T
(T-SMATCH)

Fe:



A E At

(D] E AR

[& 73] ELAIHY

HABAD | EOWEE (I VAT IR, 721 fun)
B2 A EDMH (match F 7~ IXEAECEH)

2.4 FIEAD[EYE & FEBADIERL

—fRIZO L O DABEDGEIIIIMLEYD £ DFHERDH 20, FEHOFIIIMEK B R AT Y T2 EA
TW2EDNDHB. HIAIE,

FFAFFBAI
T8 "

EWHBHEEZ D, ZORKIARRERIZ T F B 2A, TR ETHLNTVWSEDTHY, K
BD AL, A-E2D2 ATy TIIMEATHD. ZHMFEHDEY & (detour) THD. TULT, ZD[H
DEZEREL

B

EWDELERD I L%, FEHDOERIE (normalization) &S,
D%, BMELR S AXGFHEORAM T BEROELIIE L TASD L

TM;:A T-M,:B
'+ (M;,Ms5) : A*B
T - snd (M;,M>) : B

T-PAIR
T-SND

~“TF+M,:B
ERAOND. BHIZ, FHEwICHNDIHEFEERFRUARDOT, ZOMMLHZIY HLTAHD L,
snd (My, My) — M,

LR, TR TH B!
oF ),

L Gk

D AL O 23
SO ERAL | 5 (025 ADFF)

EWVOIRAEONG. (RS O/EEZ — I EHRE (redex) EIER. )



ZOMIGIE T2 CEBEMZIFICEZ SR, [H)EIRTNE, hIREEETF2EALLE
BICBRELU TV GGG T 5. FlIAIE T261E) 1CBET MY EIX
T-VAR

re«:S8--+x:8 --- I'e:S,---Fx: 8

Tz:S+ Miz|: T :
T-ABS 3
'funxz:8 => Mlz]: S->T '-N:S

TF(@uaz:8=> Mz])) N:T T-App

EWVSETHD. FRRBNE B EOFEHIZXRY 0 S DRETED DT, (D] DG LED,
ZOWMREZFZYVHLUTEITEEDTHS. S DAtHZIEDHEMH (ZHUIEHZRTHH!) 1T [#
ARl UE5BEBHIZTE 2 S LW D RERLDIEHMENS.

r, - +-N:8 .- TI,--FN:8§

I'+-M[N]:T

LS O EMIEATTRETH 3.
72, TE7213) ZOWTOEDE (DD L) i,

T-VAR

re:S5,---+x:8 -« I'Ne:S,---Fx:8S

I'FM:S . : :
THleft M:S:+S; "  Tz:8+Nfz|: T T,y:Sy F Naofy]: T

I' - match left M with left & => Ni[x] | right y => N3 end : T

T-SMATCH

ThHY, HEDEORREIZEY, T-VAR &> ZEDOHSITHARZ U 72

r,+M:8 - I,--+FM:5

T+ NyM]: T

INHEDZ NS, TABRGIE B] OFFHIZBERTH D, LW0WHDIE TA D% % ITELS & ([a] 1)
e RWAZ)B OFfHZETHEMTHD | LWHIEERTHD Z bbb, LT, [A»D B
DFFIAIE TA DFEHE B OFEHODH] TH Y, TA £721% B) OFFHHIX Tleft LW\ D X T DDz A
DFEH] €& UKL Tright £ \WD X 7DD\ B DGFEH] 2D TH 3.

2.5 ST & KEFERL

BARIZ M EALFIONIG T B FHRARR DM OBEER T H 2 K FREEE (dependent function type) 122
WT, KRMHEIZSNTH L.

R Ve : T, P BT3B Z K< R &, TRLIE] OBANE E<BTHE Z XD n5.
FiE, sl Vo T, Plz] OitHE 1725613 OFFHPBEKTH 2D L HRIZEKTHD L&
ZBIENTED. LEL, 1RLIE] OFEHNGEH 22 ITHLBEHMTH LD LIdEST [T MOfH



M %#3%TH->T P[M] Oz RIS &4 %. (MoreLogic.v TREBHU 72 eq_nat_dec (FKfF
BB OB L 2%, )

WAFBEEAS, FIRUERZ ML T2 2 e noBENTL 3. HlXIE, BREY 2 NDORIERIZE
DEI (BEOR) 2B LE2HEATHD. DF,

e nil DAY natlist(0)
e cons 3 nil DO natlist (1)
e cons 1 (cons 2 (cons 3 nil)) DI natlist(3)

DEIDBEUTHD. §b5&, 0% nflAfR7~Y A DNERTEE nakezeros DEIIE D KRB /-5
M T, 5IEOMIE nat THD. BIVMEDOTIIE SR Z72ZADM. n 2% I3 - -HEOR Y fEl

cons 0 (cons 0 ... (cons O nil)...)

n

BOEING, TOMIBIBDEICEL > TEMRD natlist(n) 14D, ZDOEDR, HIEDOMEICHEKEL
TRV EDRINZED LB %2 RS OMKFRBILTH 5. KAFBBRNIT—IZ

Ilx : S. Tx]

EWVDEELTEY, 58z OBRMN S TERIMEDENT THD (72720, T IZIF5I1E = »BND)
ZrERLUTOHD. Wz, makezero DAL

IIn : nat. natlist(n)

LB,
KRR e« S. Tx] 2R OG5 M : S ITEHATL L, TORKRORIT TIM] &%
5. BIAIE,

makezero 3 : natlist3
makezero (n + m) : natlist(n + m)
RELRD.
BAIRBIEI S->T 13, EIMREBEEILD S B, 5IEANR Y EORLIZENZ N (GR Y ORI B
AFE LRV Bk — 2D TH 5. HIZIE, HREE 459 5B double DAL, IIn: nat. nat
(2FV, HRE n 2% 0HY, TOEICEDLTEHREZIRT, LWOIEKRTHD) LEEZIOLND.

3 Coq lcHdhY)— - N\D— RREEFIE
o TEHDLHE|% Check IV Y RIZNIFTHALD!
o EHEINAFIZFIBIZE Y EHENEEKRTD Print AV Y RIZEMOLHTZ# 52 THALD!

— [B5IF X EED~] OFEMEPEBIZZ > TS I L 2R L LD
— FFIZOWTOHOFMIEH F VKU LBV &
— GEFAPEIRBEIEIC AR STV D (fix 2o TWVD) DIFE S WS IKFEAS D D



