U0 L 000000 A-calculusl]

L1 0000O0O0odgnd

goooboooboobooboboobuoobooboooobobooboon
vbobobuoobouooboobobobuoooobobobobooboooan
ubobobooboboboboboboooobgoooboobooooo aag
oo AbODbOOo0ObObOOo0oboobooboboobDAb0bobbooboonbg
ubbggbooboobodaoo

O0000000untypedd DO D ODOODOODODLDODODOOD

gooobooobooboobuoobooboobobbobobooboon
gobboogobobooobobbuoooobbboooboboooboon
uboboobooboboobooobbooboooboobgon

UOL11 00000000Church’s thesisU OO D ODOODOOOOODOOOO
oo

gbogboboobbobboobuoobuogbuoobooboooboon
gboboobooboobboobooobooon

L2 0J0000oooooboon

gboooobod xy,z...0000000000D0O00O0DOO0ODOOO0O0O
100boo0boboobobo“cob>boboboboboobooobo

1. 00 —0000000b00b0obobobo

2.0000 —M,NOOOOOOOODOODOWMN)ODOOOOOOO
Ooo0o0oooooooo oon Lzl
OO0 MOOONOOOOOOOOOOOO 'O

'CO0000D0000000 f(000000000000000000000000000
goboooooooooooon

00 L,p.1



3.0000 —MODUO0O0OOxODOODOODOOODUx. ) ODODOOODO
RN
goooooogogogg 000 L220
goog

BNFOOOOOODOooOooOooooooo

M V | “(”MM“)” | “(7’ “/l” V“.”M“)”
V s= “x” | “y” | “Z” | .

oooo 1,2,3,...04+,-000000000000000000000O00O0
ooooooooooooo3pobobooboboboboobobooo

goooaoo

. xx)— 000 x00000000000O0x00000000000D0O0
0000000 Schemed O ODOOO (lambda (x) x) DODOODOODO
goconognd

int id(int x) { return x; }

00000 id000000@O0 SchemeD O xO int0O00O0O00OO
goocoooboobooobobooobuoboooboooobooooo
UbobO0int00o0ooon)

2. (x.(Wyx)—OUOD0OOxOOODODOODOODODDWyODOODOOOOODO
gooobobobwxyb0oboooyoooboooboooMmooo
goboodxboobbooboobobbooobooboooog

ADO0O0O0OO0O0oO0ob0obo0ooooobooboboobobo “boboo
oorgooogoooooobooboobooooooogoocoooon

int foo(int x, int y) { return x; }

000002000000 x.(yx)00000000000000O0000O
000000 “0000000700000000000 000 L230
Uo000oobd (Cury) DOODODOOUODDOOUO Haskell B. Curry (1900-1982)
00O0ooOoooon

3. Af.Ax(f(f0)) —00 fO0000 x0000000f0 x0200000
oooooQ

00 L,p2



L3 0JU00d0odooooobooon

000 1+2x3—-1+6—-70000000000000000000000
0000000000000000D0000000000 (xx)00O00000
000000000 MOOOO0O0(Uxx)M)->MOOO0OO0OOO0O00O0000
00 (- (x.(f(LMMIN) = (Ax.(M(Mx)))N) — (M(MN)) D000

00000000000000000000000000000000000
0000

000000000 (xeMDOOOOOODOOODOO0OO0ODOx00000000O
O00boundd 000000000 DO0OOMOOOOOOoccurD D000 x O
000 L3I0 pound variableD 00000 0000000000000

ooooag D00 L3200 free variable D D 0 0 00 0A00000O0
0000000000000000000000 @M

D000Ux(xy)0 x00000000y000000000000((Uz2)z)0
;00000000000000000000000000 zO0 (Az--)0000
000000000 00o0oon

00000000000000000000000000000000000
000000000000000000000000000000000000
00000000000000000000000000

QL31 0000000000000000000000000000000000
L. (Ax.(x) 2. (a@b.b)) 3. (Aww)w) 4. Ax.(.((x) @)

000000000000000000000000000000000O00
0000000000000 000000000 x.(x)) 0 (z(yz) 0000
0000000000000 o0o0oooooooooo uoo L330

( D00 L34 0pooOoooO0O0monooUxox)d (y.(y)
0000000000000000000 «000D00000DO

QL32 00000D0e0 000000 DOOODLOO0ODOOODO

1. (Ax.(xy)) O (Lz.(zy)) 2. (Ax.(Ay.(xy))) O (Ay.(Ax.(yx)))
3. (Ax.(Ay.y) O (Az.(y.y) 4. (1a.(4b.b)) O (Ab.(da.b))

00 OO0 M,NOOOxOOUOOODODOMx:=NJOOOOUOO MOOOO
OO0 x00000ooNOOODOODOooOoooooooooooooooma
0 [= 0000000000000 00oo«“co>booooomm
O000@y.(xy)lx := (1z.2)] 00 Uy.((1z.2)y) DO 00O Ay.(xyNly := (Az.2)]
O0Wy.(oy)0000000y0 (y.(oy)0000000000000000000

00 L,p3



pO0 O00O00O0OO0DOO0OOOOO00OO0bOpOOOpO0OO0Rreductiondd OO
gboooboooboobooboobuobobobbooboobooboong
gbooooooboobooooobo

((Ax.M)N)
ooodoooooooo
M[x := N]

oooooooobbbboooooobobboooooooogo oo L350
(Bredex) D O OO

0 (ALQFENAND D () »)oN) 2 (yy)(y.y))
((Ay.y)2) i z

QL33 00000000100000p00000
Lo ((Ax.Coy)(@z.(zy) 2. ((Ax.(Ay.x))(Az.2)) 3. ((Ay.(xy)(Aw.w))

0000000000 (xx)Ax.(xx) OO OODO000000000000
000000000000000000000000000000000000
O00000000000000000000000000000000000
ooooo

000000000 O0O0O0OOODODOOOOO0 DooL3eingooom
0000000000 ONDOOONDODOOOODODOOOONDO MODOOOOO
00000000000000000000000000000000000

L4 OJ0OOO0OOOO

goooboobooboobuoobuoobuoobooboobooboon
gbooobooboobbod

1. Ax1xp -+ x,.M = (Ax1.(Ax2.(- - - (Ax,,.M))))
odoooA00ooooooA0oooo1ooooon

2. MiMaMs - My, = ((- - (MiM2)M3) - - - )M,)
00000000000 00000

00 L,p4



ggoAatbobobooooobobiooouooboibbibiDOAaxy.MiMaMs O
Ax. Ay (M MHIM)) DD DO OO0 00U MM, 000000000000 0Ax.(M1M>)
gbobooobooboobooooboobobooobooobooboobo

BNrFOOODOOOooooooooao

M = F|“2W*"M W = V|VW
F — A | F A V = “x” | “y” | “Z” | ..
A — V | “(” M “)”

O: D00 Afxf(fx) O Qf.Ax.(f(fx))) ODO0O0O0D0 OO @Axxx)(Ax.xx) O
(Ax.(xx)Ax.(xx)))DOOOOOO

00000000000 DOODODODOODOODOOODOODODOOOOOOOd
0o0oOpg0d0bOO0DOOOD0ODOODOOOnOO

QL41 0O0OO0O0DODOOODOOODODOOODOOOO
1. Axy.xxy 2. Ax.(ly.y)x

QL42 JU0OU00O0OOOLODUOOLOODLOOULDODODOUOODUOUOUObODUOODObOUOOO
goodg

L (Ax.(Ay.((xy)(xy)) 2. (Ax.(((Ay.x)(Az.2))x))

LS 000O00oognd

gboogoobooboobbooboobbooboobo

OO000O000b0O00Church-Rosser 000 OUOOOOOOOODODOODO
puobdb0oooooooooobobobOopbobOobOOobOO0OOoDO
ugbooboooooao

M
v N
M, M,

uboobuoobouoopgubboobboobbobbooboobooboongd
googn

00 L,p5



M, M
N
M

goooooboobooobooobo
gooooobooooooogobobobobooooobobobooooo
UeO0O00O00OO0O0DOODOOODOOOODOOODOOO

o000 bOoobobooboboobooboooogoxwpbooboOoon
gbooobogpgobbobboobooboobooobobobonoboong
poOO00bO0Oo0obOo0bobOo0obobo0bbOoobboOooboOooboooD
gbobogooboodan

O: 0000 (xyy)((Axxx)(Axxx) 00 Axxx)(Axxx) 0000 pO00000O0O
uobobbooooooboobbooooopooobobobbbooog ayyd
god

QLS1 00000000010 00000000000
1. (Ax((y.x)x))(1z.2)) 2. (Ax.(xx))(1y.y)2))

gbooobobobobboobooboobooboobobooboob poOon
gbogobooboobmoboobooooboobooob ™

L6 UJU0O00ooooon

goooboobooon0 bOobobooobooboooobobooooboon
uboooboooboobooboobuoobooobooobooboooboong
gboogboobooboboobuooboobooobooboboooboobg
oooon

U000 0000 afe, af 00000 true, false DO OD0O0OODDODOOODODO
Actecte 0O O0DOOD0O0O FO00O00O0O0ODOO

if true My Mo—"~M, 0000 iffalse My Mo— M, 000D

OL61 OO0 000 10000000DOO00O0O0OODODOOO
if true My M, = (Acte.cte) true My My — (Ate.truete) My My, — ... — M,
oo0odoooon

00 L,p6



0000000 Church numeralll 0000 Afxx, Afx.fx, Afx.f(fx),... OO0,
,2,...00000000000DO0O00Odc¢g, ¢1,¢2,... 0000000 ¢, 0

Afx. f(fC--(fx)--+))
n0

oobooboooooobo pwsOobO0obooobooboooo
Amnfx.mf(nfx)

plus ¢y, cni>cm+n ooon

OLe2 UDUOpUDNIDIm=3,n=20000000000100000000O
gbooboobobo

@mnfxmfnfO)Afxf(FFONAfx.f(f0)) = ... = Afxf(f(f(f(fx)))
gooooooon

0000000000000 0oo0o0oooooooooooooooo
oLe3 U0 DbUOODbUOODDOODbDUOODDbDOODbDOOO

l.zero—00OO0OO0OOOOODOOODOO

2. mult— 00O 0O

3.pred— 100000 00O

4, sub— 000 Opred0000O0O0OO

0 000 pair0 Afsddfs0000000000000000fs,sed0000
00 Ap.p(Afs.f), Ap.p(Afs.s) 0 0 0 O fst (pair My My)—-—~M, 0000
snd (pair My My)—2~M, 000D

UOLed4 DD pU0DO010000000O0O0O0ODOO

OL6S OD000O0O00DOOOOOcons, nil, isNull, car,c dr)O0O 00000000
oooooo

Yy OOOOO0O0O 0000 AfQefe)dxfoy 0 ¥ 00DO00OYF 5
WFa)(xFoo)0 000000000 voonooou % ru b rruy S

---gF(F(---(FU)---))DDDDDDDDDDUD roooooboooboboooo
youoobOOoOooOOoOOOfixedpointoperatorl OO OO OOOOOO YyOOododO
Oo0oo0o0oDboOobooOooooooDo

O000fect 000000000 O0OOOOOODOO

Y (Afx.if (zero x) c; (mult x (f (pred x))))
00d0o0ooooobOooo000o0ooOoooo

00 L,p7



OLe6e6 U0 fac D 00D O0DOO0ODOODOOOODa:000000D00O0O
U000ooooboboodnd zero,mult,pred 00O 00O0O0O0OO00OODOODO

DDDDDDDDDDDDD[I]DDDDpreinCZDDDDDDDDDDDD
0000000
Y (Afx.if (zero x) ¢y (mult x (f (pred x)))) c3
Uz OOO F dg Afx.if (zero x) ¢y (mult x (f (pred x)))
U € (e F(on)(Ax.F(xx))

fact c3

L=

FUcs
if (zero c3) 1 (mult c3 (U (pred c3)))

= = =

L7 O00O0O0Oogd

gboooboooboooboobooboobobbooboobooboon
goobboooboboooobbooobbbooobbooobobboooono
gboboboboboboboboboboboobooboooooooo20
0D0000000000000000000000000 20

gooobopobobbopoboobooboobooboobooboob
gboogbooboobuogbogbobbobbooboobooboong
Ubo0b0ob00ob00obU0b0bUb0bUOb0bH HaskelDDOODOODODOODO
gboooboboboooooboobobooooboboboobobooooboon
ubboobooboobbooboo

L8 UU0d0odoooooboooooo ...

00 (10000000 http://www.kurims.kyoto-u.ac. jp/ cs/csnyumon/[]
00000000000 AO0OOOOO0O0OOOOO0O0O000 Rjcooooo
O00o0o0oo0ooooooooOo B0 1R0000o0oo0ooooooooa

gooooood

(1] Dbo0ob0oobooboobobooobobooboobob0 —0obOoooD
Oo0o0o00oooooon, 19990, ISBN4-00-006190-9

20000 00bb0 —b0ooobooooboooboboooo, 1991 4,
ISBN4-7649-0184-6

0000200000000000000000000000000000000000O00
goooooooooobooobooooboobooooooooo poboboobooOobOOo“0O0rO0
0000000000000 00000000D, 0 PoO000O000domainD0O0O0O0O0O0ODOO
goboogoooo

00 L,p.8



Blooobobobo b0 om@oobobobobobooobooooooobn
O0oo000,19950, ISBN4-7952-9663-4

00 L,p9






