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Coq T, Compute IZ&d 70T I LDEFNREDLIDIZBZIND D, F/z reflexivity > T
FEHM T E D&M (TRDOBMANFELVEIXE D NS T eh) & &Y EREICHEET 572012, Coq D
(RO T 5 IV T FEERID) N—A L B> TWDHERTH DB T A XA (typed A-calculus)
2EATD.

“calculus” & U < I& computational calculus & 1%, (fEMrFTIER<) FHEMAR] LD, GHET
O A% RGHERPAHAD Z & T, 07T A (2 —BALUZH (term) EFEIEND £ D) DETEE
BELSAT, TNEIRTOCALEMZT S, LW FXIHENTHS.

1 BARABOMEEEH

CIZTIRFETEALLTS, 0 TREIND HRBUIKNT D INE - REZEHEMARE LTERETS
ZrEEZD.

1.1 EOHEX

(terms) M,N € Terms :=
|
|
|

Yo, Y7v¥, ELAELPIEO IHEEREZIHE U THE XD, HINIEMICIIEXEETIEARY
M, #EEERTAZOIEEMHATS. HIMOZWES, BREIMELVEKESLL, 568 £k
A, 2THhb. /7, S5 01FS 028 ZRRELEDE UNERALIDVRVDED, BTN
DIHDILEEZZEZT, fHil% DT, S (8 0) &H/ELSZLIZT D, £/, SM T+, * &Y H5R<AE
H£395.

M+ N xPlZM + (N x P) 2xR7.

M+ N+Plx, M +N)+P#%, MxN=*Pl¥ (M=* N)* P%, 79,
3 M+N & (s M)+N %R7.




1.2 B

f&i# (reduction) & 1%, FHEOHANIME> THOHEMLEZITS Z 2 %249, HIRIE, R UEOHA
EUTIE, 0+SO0DS0IIIARD, Lol enNEZILNE. %

0+S0—S0

CRHIZMOTRT. BEMIZIX, BE Terms EO"ITHBER — 2EATLHZ2 812485, —IH M, N
WNZOBBRTHEENTONTVWE e M — N &EL. BENAEKRIE TM 1 A7y 7T
N IZfifEhd ] L5 ZeThd. fHNBERODAL % fif%E (redex, reducible expression D) &
AR

R BRI HEGR B A L XN DR 2> THERALNG. UNIE, TEARE M IZXHULTH,
0+ M— M EOIBEBVHKLYT D] ZLerndHRHAITHS.

0+ M-—M (R-PLusZ)

Az EN N R-PLusZ (3R OZRITH D, ZOHRMANE, M IEHEERNREDED
TIxH 2 Z ¥ TEANZIEDOBO%Z E L ZODEROMIE - 7> L — b e UTHRET 5. H#ilx
X, M =8 03,

0+S0—S0

MEIFTDBL, M=8S (S (S 0) &3hiL,
0+S (S (80D)—8 (S (s0))

MWETD.
TOMDREURE, NIFRIZETIHANZLLTO@EY) THDH. BHRED Coq TO plus, mult DRE
HLOFMERTE>TIELW.

(S M) + N—S (M + N) (R-PLusS)
0 M —0 (R-MurrZ)
8 M) ** N— N + M * N (R-MuLTS)

INHDHHAIZMS &,
S0+S0—S(0+sS0)
>§3
S0*S0—S0+0x%*8S0
EWV o - BRAE T B,
ZDXDITINE - BEDHAWEHE AT Y TEHRE & UTRETE 20, ZINH6DELDIRD
HEATw T L TEZOLND
S(0 + S 0) — s(s 0)
>§3
S0+0*xS0—S0+0



D&, RDO—H5 (#47 (subexpression) & IR IZHIAIZ HTIXD TEHEZ D D & S 2R
%, FOBAIZTTIRES ZLETERY. 2O &5 BEHAHOMNZRIT 572012, HIRIFT
DEDBHAZEAT S,
M — M’
S M —s M’

(RC-Succ)

L, INETOMAIEEY, KEFEPOPNTTD EFIZM — N OEREIPNTVWS. Z
i

EBROBFRENEALEL, TROBBLHEIHLTIW
EWVDERT, BRI TEROBBREZESHTAZODHREMAELZ >TSS, HIZIK
M = 0+5S0
M' = sao
LIy, ZOHANE

0+S0—SO0PVRELES
S(0+S0)—8S (0D Z\V-oTHLLW

EWND T X T, RIESMEIRHAI R-PLusZ o/~ X 5D T, 5/ s@ +S0) —S (S0) %
WOTELIWIZARD., ZDEDH7,

1. Al R-PLusZ Y 0+S0—SO0
2. Al RC-Succ &Y s(0+ S0)—S (S0

EWD, BREHERT D 7ZODHE R %

R-PLusZ

0+S0—80 RC-Suce

S@+s0) —s (s

EWD B E DRIF A TRIT D e 23H D, (—MBRITITHAN RIS DE D > TR 2
NTIHEELEHDIDT) 2D LD RREZEHKL IR,

Z DAl RC-Succ &, BEHBERIZH S ZTHDFHVIZ SO 220 THEWBERIZHS, THaD
H s DRI EEMMILTCE AL UTHNBERICIHSD 2L 2R LT WD, AR ZIEDOFEZ
AETZ L, BRELT,

T E2L2A1%, YInbEELTE LW
EWVWH I ERT LIRS, HOHEDOENEZHFTZODKANILL TD LS I245.

M — M’

SM s (RC-Suco)

M — M’
M+ N —M + N

(RC-PLusL)



N — N’

M N oM N (RC-PLUSR)
M — M’

M N S s N (RC-MurrL)
N — N’

(RC-MuLTR)

M x* N— M x N’

FERE 1.1 UFDIE M; I225\WT, M; — N; L3 51H N; 22 TEEIF L. /7, EEOEHAK
=T

e M{=S0+ (S0=*8S0
e M=(S0+8S0) % (S(S0)+80)

e M3=S8 (8§ (8 (50))) +0

TREME 1.2 £/2, 8 (S 0) * S 0AMHHNINTS (S 0) L4852 (2£T)%,S (S0) *S0—
M; — My —S (S 0) &35 M; 251%9 % Z L TRE.

2 BEWESLIERE FTLIFHE

TRT I LIBENT, BE DB - FHRFIEAERO M@ CH B o 7RI, BIBCe i
2EHELT, X FIHOHMHEZHDS ZEVN—RNTHL. HFETE

221 + 7?1 +20%7

LEIRDYIZ,
f2)+ f(7) + f(20) 772U f(z) =2*n

EETE, RORBUNEL RS, 22T 2 iFNT A=K LIEEN, FHONWDHHIZE > TERR S
DERTEEZH-OTHNS.

BB, (RFELED ?) BFETIIRADEELZME>T TALEHIONDOESE] L UTHRA
L0, TAINLHIIZFETEZA] LWSRALFRICERNTHS. ZD&D % [FHEFRERE
B 2O -ODOHEGRDO L ONNEGE - T LIEFE (A-calculus) THY, TOHDLERDLDNT A
AEE L IS BBOFIETH 5.

TORFIEE, MRATA=ZV(R) LI T (IRFA—=RE AL UTROFEHEREZH &
THEB 2RETD. EOFID fiFea?r LESIENTES. DT LXGLIEORBINL A,

ZTOBBBEERIZATTZ DT TICHBERITL I LATED

VWD ETHD., T2k, BEBOMAZTOEDLEBIZLET 22D WD T4 UET I &N
Tx5.



T LAGEIC X BB, TORIMEG AR (BBEZEHTS, L0 D) BEEOMHIE (/85 A —
2 % BIBCHIRAL (instantiate) $25 2] THRD2ZIEMNTEXD. §4bb, f=\2r &35k,

f(2)+ f(7) + f(20)
(EHELY) = (Oz.z®m)(2) + £(7) + £(20)
)

(z % 2 TEMIL) = 22x4 f(7) + (20

= 4537

LS HEG (BHE) WRIBEICAR D, T AKNEIEOKRRIE, T AXIEIC LD, BEBGEMAICK 28
T A—REBROMLMA (DA) ZEAICEBLZEDTHY, KT, NI A-XEH (IHhERA
(substitution) LMLR) ZENEFIHATY TTHD, LI iGhE L.

T LAFHEIZE 2 ZOREAT Y A B LI, BLRD &S A3 — (Bl TRIND.

ZIT, M,N 7075 5%2£L, ¢ 3EROA4HE2ETHLETHS. £il Mx] ® M[N] &
(OfEHBA L) TRA T MZeWAIE M %% 2, TORRIZ 2z P N 2FANEZEDERL TN,
CHFET 2, o 2KEH8 - NI AR T2 =FEIB N ISEHRTL L, #REUT, B
AEMHEDINTA=R (DETOHB)IZ N 2ZRALEZEDIZERDS, LD ZLiERLTWS.

3 BNSLYEE

Bt S LY EHE (typed A-calculus) &, T LAFHEIZ Coq ICROND &5 RBIOMEEZEALZE
DTH2. (KL Coq WS T AXFHBIZERNTND, LWDIRNEEN, )BT AXGEIE, J
LR (RIS BERGAIE TRIEL 2 AXGHE ] LIER) L [HEE, 710275 AOMGRTZET
DFEEZERTH D LFRHZ, AR EFHAERROBEL 242D (Y — - NT— ROFRBL G
CIHEND R E2 G525 KERIKRTHD.

BN T AZFEIZE, BEUTEDEIIBREDEZEZDINIIEI>THRABN) T—V 3 VhRH D,
ZTOHTEAEIL LT, nat, bool D& S RFHI{HZRT (primitive type, BIEREY (base type) £ \V5 T &
) LB (DAR) 2F 2 DN T LA XER % BHET S L YETE (simply typed \-calculus)* &I
. i Coq TWS &, KK Basics.v & Induction.v DEPHTE N7 T 75 MY T .

I TCIEHHMEIN 7 A AR OEFREZMEU T, Coq IZH1F2S 70T LD (Compute 12 & D) EAT
& (reflexivity CREHITE %) [FFL I OIS & IEMEICHEETS.

THAIRIA T A AR Lo 25 AITIE, BEICIE, BEIRBIE (P, BAIC& o T, nat, bool THB!) EF AL
W ENLD. AREOFHEMARIE Plotkin @ PCF & EIZN S FHFEARIZEL.



3.1 B, SLYTHDEX
9, B D AXFREIZE T 2B (type) & Z LT (A-term)® ZLFTOEXTEH 2 5.

(types) S, T

(variables) @,y € {ab,...}
(terms) M, N

\

\

| match M with 0 => Ny | S & => N3 end
|  true

| false

| if M then Nj else Na

| funax:T => M

| fix x(y:8): T := M

‘ M, M-

o B UTIX, BAKODAE nat, EAAMEDE bool, LM S->T 2% 25. 20D S %51HH,
T #REFE NS ZehnhHd. > TAHET 5. W”Z‘iy T —>T5->T3 LiTl -> (Tz -> T3)
DZEThY, (Tl -> Tg) ->T3 TlEARW.

o HE L TIE, ZH, HREOIVA NI VAL natch 12L& 25650, BERMEIVA NS 7AR
& if I BGET, B (fun), HIRER (fix), BEBGEAZZ 2 5. BEHROR L Coq
WIZEDETHEH, ZLDOXERTIE, \x: T.M 2EHIrND.

o HABMOMAZTOEDLEEIZANIZ DT WD TARYMTI LN TS| 2ENAEZIL
RIS U T,

Definition f (n:nat) (m:nat) : bool := ...
D& 574 Coq DEEEEHEIX

Definition f : nat -> nat -> bool :=
fun (n:nat) => fun (m:nat) => ...
DI TH 5.

o FAEL - FIRBIRUISEINZ TDIMINZ DT B WRY TEZ TR EITU THde. F/-B%0EH
FEMET D, BIZE,

fun n: nat => plusnn

PILLHATIE IO I LIET AKE, © U< IFBIZHEIFENS.



(FERDBEBUHT

fun n : nat => (plusn)n

DZELThHD.

HIwBEE fix x(y : S) : T := M 1% Coq @ Fixpoint CEHEINDEHICHYLTD. =
B (% FIRINICSIRT 5 720) DART, y D3T A =4, § BWNTA—=RDHEL, T », A
M ORTHS.

Fixpoint plus (n : nat) (m : nat) : nat := ...

=4

Definition plus : nat -> nat -> nat :=

(fix plus(n:nat) : nat -> nat := fun(m:nat) => ...)

LEMTHD.

Coq TlE, BWHUZBUZKIIFEIET S L5 REBUNET 2V LD ZHIEEL D > TV 25,
ZZTIXZORIBIZOWTIEIED BN, D=,

fix f(x:nat) : nat := f x

DE>7%, —HIFHING LEHEAEE 5 BVERE (UA><) He LTRODNS.

&

AR E RTEWERIE M — N WO TENN, [M 231 A5y 7T N XX hd ]
Ly, BATHA U BHMAMZE natch ¥ if IZ K DGEDITOUBNHE 1 ATy S LT
KINS.

9, BENIL, REEFERIC

(fun = : T => M[z]) N — M[N] (R-BETA)

THRIND. R-BETA 25 &, #HlZIL,

T = n
T = nat

Mz] = match  with 0 => S 0 | Sn’ => 8 (S x) end
N = 80

LI, BARRZ ZIHEE OB

(fun n : nat => match n with 0 => S 0 | Sn’> =>8 (S 1n) end) (S 0)
——smatch SO0 with 0=>S 0| Sn’”=>3S (S (S0)) end



MNEZD.
if X match OFANE B BN HANIEELHETH S,

match 0 with 0 => N7 | S @ => N2 end — N; (R-MATCHZ)
match S M with 0 => N3 | S ¢ => Na[x| end — N3[M] (R-MATcCHS)
if true then N7 else Ny — IN; (R-IrT)

if false then N7 else Ny — Ny (R-IFF)

EBL LI DWTE SN ZDDHMAINHEINTWTHED T IR >TWDS Z bbb, £/,
BT R-MATcHS Tk, BEFTORNRTHD S M DRIO (T4bH M) WEBIZRAINT
W5,

REISHREROEHLUZRELUZHATHS., LB EHNEIZIERUZ2HRERBET 5720
2, ERIBEZ I THELSHRERZOEOPHRWSHRTH S ¢ IZTRAINS.

(fix x(y : S) : T := M[x,y]) N — M[fix (y : S) : T := M|z, y], N] (R-FIX)

WO ZTF T -ODBAIFUATO LS8 5.

M — M’
MN SN (RC-APppr1)

N — N’
(RC-ApP2)

MN — M N’

M — M’

match M with 0 => N7 | S  => N5 end
—s match M’ with 0 => Ny | S  => N> end

(RC-MATCH1)

Nl — N{
match M with 0 => N7 | S & => N5 end
— match M with 0 => Ny | S @ => N3 end

(RC-MATCH2)

N2 — Né
match M with 0 => N7 | S £ => N5 end
— match M with 0 => Ny | S & => N} end

(RC-MATCH3)

M — M’
(RC-IF1)
if M then N7 else Ny — if M’ then INi else N
N1 — N{
(RC-IF2)

if M then N; else Ny — if M then IN; else N»

8



Nz—)Né

(RC-IF3)
if M then N; else Ny — if M then IN; else N,
M — M’
(RC-Fun)
funx: T => M —fun x: T => M’
M — M’
(RC-FIx)

fix x(y : S) : T := M —fix x(y: S) : T := M’

BEI, BBATY 7 (0 ATy 7RLE) TOffifNERT M —* N &, flif&i@l T mH [4E
Ll Ze%RTOM— N 2Bl Z2#>TEHTD.

—
— (MR-ZERO)
M —* M M — N
Mo N (Pe-ten)
M — M’
M —" M M +— N (Eo-Svm)
_— Q-SYM
M —* M’ M —* M" Ne=M
— (MR-TRANS)
M —"M My +— Mo My +— M3
v v (EQ-TRANS)
1< M3

M — N IXEBAIZIE, M 25 N IZEBATY TOMK (7272 LB O m & X 5 R X -
TWTHIW) THETLIZILERLTEY, Coq ICBWTHMNELWI L2 RTEAMEL BT
W5, reflexivity %ffi> CEHMNE 79 2 DIKMLMN M +— N THEDSITOLNDIHETHS.

RERIE 3.1
M = if true then (fun n :nat => plus n n) (S 0) else (fun n:nat => n) 0

35, MIZBITFD3DDIH

M; = (fun n:nat => plus n n) (S 0
M, = 1if true then plus (S 0) (S 0) else (fun n:nat =>n) 0
Ms = if true then (fun n : nat => plus n n) (S 0) else O

RIS NS 208, M — M; (2720 i =1, 2, 3) OEHAR2 ZhThET.

FEME 3.2 7 AXGETOBM (fun) 32T —5HBEHTHS. LnL, fun ZEANTIZTEZ
ET, BHEEIBEEERRETLIIENTED. ZOT7ATTIZDOWTEHHE L.

REMRE 3.3 Basics.v IZEH U 72 plus B % fix 2> THL, plus (S 0) (S 0) A fFX
NTS (S0) ILADEMEZ, plus (S0) (S0 — My — --- — M, — S (S 0) &% M;
ZHNETH I ETRE.

56 AR L & IEIEND




7O 5 LDRTEBRN: fEHNIE, BARUIZIEZTO VI LDEFERDTONIERE S XD,
WL OD, SZDIDTATTLADFEFLIXBRRDIEBNEHD.

9, R-BETA 2 K< H2 &, 2070/ 5IVISFHETOMBITHEL & B A, 518 N IXE
BEOHENHFINTEY, 5IMDEAENKDLD> TRV LICEMEZRHET LIS BRI EARETHD.
%72, RC-Fun, RC-Fix A1, (F) EBOARKEHHL TINI 2R LTWD. EEE,

Example foo : (fun (x:nat) : nat => 0 + x) = (fun (x:nat) : nat => x).

M reflexivity 721 CiEHAT E 5.

INSHDORUE, BifE IO T I L0 17 ZeEZRD L, RAR»E LNRWD, OV F
A VERZRED IV IS TOREIDO LIS BREDETHFERELT (AL L%2$5) LDffiFaTns
T L] BEFRDIITVWS, LEXIEIODTIERNEZA DS 2.

EHOx v TFv: LOFIDELS R, BEAKROFHAEZ LTI LE2EZD L, % true,S 0
D& 5 BEMKNZETIZZ L, ZH(Z2ELAR) THRIZLHEFINTVD Z L bnsd. BNz H
FMINTA =B 2 FERHTCEBIMAD L ZLES LRI ENEZS. HlAIX, £ % fun x:nat =>
fun y:nat => y + x £ U, fun y:nat => £ (yxy) 0 2fifU 9o 2L 2F X LS. EHBHIIIZE, £
AR UEZ (BIBDIEZ VD> VIBUT) 75T THE75, fun yinat => 0 +y * y A
BoNDIETTHD. LU, BHDOATY T UTE (yxy) OEHD 6@ %E, BEBARKD

fun y:nat => y + x
) x % yhy CESMRDIELLEES &,
fun y:nat => y +y x y

PEHI, IRD 0 2T LT, fun y:nat => 0 + 0 * 0 IZA>TULFED.
ZHEEfDNRNITA=BTHDy &, FELMANZHD y x yDy ZEEALTLESEZDTHD.

TALAREETIE, ZO&DRBERMEZ D562, BEBUNT A —Z D42 %2 UCRAZ ) 5.

EODORFITIX, £ % fun x:nat => fun (yO:nat) => yO + x & U7z ET B flif%1r 214,

fun yO:nat => yO + y *x y
NELNT, ThE o TIERE
O+yx*xy

PEoN5.
7 LAAFETIE, SIBOAFEAZ UZEHA LA —-HT200MEETHS. FbkD Z £13, natch
BEMDERES 2SOV TEVZRD.

3.3 BHICEATIEELME

T LAEHROBICE T 2 EELME, FRIXEINSFE DT THEMBIIEDL RN L &R
, B (confluence) THE. GIRMEIIATO IS BEHE UTRRNLS Z N TES.

10



TE 1 (A7) EEDHE My, My, M3 (23U T, My —* My 2D My —* M3 251%, &
= M4 b)ﬁﬁb, M2 —* M4 D M3 —* M4 75‘5‘2 DALD.

HDHDfEN 2 HED, RN NI ETERWRIZEDS 5, TORKIH%Z EHF (normal form)
WS, Compute AV Y Rk, HOEMEZRKDZ-ODIYY RTHD. SGIMENHLTD L, H
XD IERENG 2O EDTHD I Enbnd.

REME 3.4 AP T246E, HICHTIEMENEGEXVEDTHD I L 2T L.

3.4 BITIFERK
IHM OMNT THdHZew M : T &EL. HlZIXS 0: nat ¥
fun n:nat => match n with 0 => true | S n’ => false end : nat —> bool

THhd. Coq THIUFHDAEK Check IX Y REfi>THIZ ZENTEDH, ZOHEROBFK (Z
NERAITBEREVD) DIEMREHEE ATHL.

HIZIZEZEBOEND 20, —BUTIFEA D BRIZEBRDORIZ OV TONKR T 2 A 72 =HEF
M :TEUTKRY. T : T EWVOROEBOBESDOHTHY, AR (context) F 721k
BIIREE (type environment)” & L IEIENDS. Hl XX,

x:nat S x : nat
n:nat,b:bool - if b then n else S n : nat
n:nat - fun b:bool => if b then n else S n : bool —> nat

EWV o R BKNLT B,
BT BEFRE i & FIRRICH 2> CTREET D Z N TE S, BAHITFEBEIRD 72O DB AN BT 17
A (typing rule) L HIEEIND. LAFD, B ITHAITHS.

(x:Tel)
_ (T-VAR)
I'x:T
_— (T-ZERO)
I'0: nat
(T-Succ)
I' - S: nat ->nat
I' - M : nat 'ENy: T I' x :nat - Ny : T (x & dom(T"))
(T-MATCH)
I' Mmatch M with 0 => Ny | S => Ny end: T
(T-TRUE)
I' - true : bool
TIEREC 1
' == o
| T,x:T

EWVWOMXTERIND. KEHD o FEIET DI LHE .

11



(T-FALSE)
I' + false : bool

I' = M : bool '-Ny:T I'ENy: T

(T-Ir)
I' - if M then N7 else N : T
'x: SFM:T x &Zd Tr
(@ ¢ dom(D)) —
'Ffunx:S=>M:8->T
'e:S>T, y:SFM:T (x & dom(T")) (y & dom(T"))
(T-FIx)
F'Hfix x(y:8) : T :=M :S5->T
r-M:S8->T 'EN:S
(T-Aprp)

TFMN:T
o BiH] T-MarcH, T-IF TlE, ABBEOHOBMNEL W L ZHERL TS,

o Ml T-Fun 2k 2 &, BEIIEL S >T RO DIE, NI A—&DH%E § & UT (XIRIZE
MUTC), AMERIZ T BB OKKTHD Z 2D d. HIREBIZOWTE, = OMMALED
BEELULSRD ZLICERTNE, FIEXAKTDHD.
dom (D) IZ T oI Y DEMICHNSGEBN LR DEETHLH. T, XURICBRIZHEN T
BSEBIIIIRITEMTERIEEZRLTWD., 2D/, fun x : nat => fun x : bool => x
BB ONBNESIEZ 2D, TNEERDF Y TFyYDEIALRALTAT T &2ffioT
INT A—RDELFHER Z4T\, fun x : nat => fun x0 : bool => x0 ¥ & x5 8 Z & Tlalji#

BRI BERE (R L FRRIC) BIEARZM>T, TOBBRMRRERITL2ONEHHTL I &MNT
5. flZlE F fun n:nat => match n with 0 => true | S n’ => false end : nat -> bool
DEHEARIFLATFDESIZA%. (BLF T =n:nat £95. )

TFn:nat L V" TF true : bool | LRVE I',n’:nat F true : bool g_i‘;LSE
I' - match n with 0 => true | S n’ => false end : bool -MATCH
T-FuUN

- fun n:nat => match n with 0 => true | S n’ => false end : nat —-> bool
1RE R 3.5 Basics.v IZEH LU/ plus BEZ fix 2o TRU (M & 95), BATEK

M : nat->nat->nat

8fun x0 : nat => fun x : bool => x0 TIXAVY, T LIZHEE. ZHOMHAIZT—HBLVES22BT 5.

12



3.6 BFIFICEATIEELRME

BEFS ZLDOBREOD DL BROZLWTO TS A 2HHRTD2IENTIDILIZHD. [E
WOBNTOT T A LiE, T—4 - BRI U THEINTOARWENS 232 XD RIET

e 0 true DKL DA, BHETIZARMAED
e if (fun x : nat => ...) then ... else ... PEAMEUNTDIEEDLIT

MERIOBRETRET D LS BRIHL WS ZLNTE 3.
IR T A ZGHRIZOWTI, BURD THRIGAZERL ) & THIEN] &0 D EBREELT 5.

TE 2 (BREEEB)T+-M : T »>, M— M 556X, TH-M':T Thd.

H M 2E#ER (canonical form) THhd, LIk, M »30,S N, true, false, fun = : T => N,
HULKIE, fix a(y:8) : T := N WINLDEZL TSI EE VD,

THE 3 (AEM) FM T 295, [£ED M OWDIE My IZDWT, AR T 5.

o My 7" My My O (272U My \FEHER) 2561, My idfun = : T/ => M’ £ UL IE
fix z(y : 8") : T := M’ D TH 5.

e My 7 match Mj with 0 => My | S © => M3 end DJF (272U My I3EHER) 2518,
M; 30 F/~l% sM OFETHD.

e My 7 if My then My else Mg O (/272U My IFEHER) 2 61X, My 1 true £ U<
X false TH 5.

ATENE L, MERRS O ATIES 20, ERIEAT D RIH (R A BN D BISCEH, match, if)
EFEBIZAED (0 true DE D BRT T —LEZLNDHTIEARN) 2L E2RLTVS.
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