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AL 7]

- A7
input(xq, x,, -, x)
!
- 3
!

output(y)

- JO—Frv—rTJATS L
c ADDDIEEY, RANEEEDBEERTRY, HATEDS.
C AP TEZON-EHICHT A EREEH HET S,

[INXNX:--XN->N
\ Y )L
A7 tH 71




input(n)
\4
s:=0
\4
i:=1
y
i=n+1
no
S:=S+1

\

output(s)




B
21—J)yRDEKRE

21—2vEDERFREE i
JA—Fy—hTRLGSW input(n, m)

r=m—m-—-mXxXm
\
n =m
y
m = r

V

output(n)
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WhileZ 0495 L
- OGSV EEE
c 2RI ST THAHIO—Fr—rExTJ0J 5 LELTaAVvEL—2(ICE

ZHDITHELLY.
- TRFTTAEEEELTRLZLY.

- WhileZ’0 %5 5 L
 input(xq, X, **, X5p)
- output(y)
e X.= e
* {Py; Py s P}
- if (e; = e,) then P else Q
- while (e; = e,) P



While 7045 LD 4l

42+ . N FHETHIO0TI L

input (n) ; input (n) ;

s :=0; s :=0;

i:=1; i:=1;

while (i <= n) { while (1 - (i - n) = 1) {
s :=s + 1i; s := s + 1i;
i:=1i+1 i=1i+1

} }

output (s) ; output (s) ;




WhileZ'89 5 LD 4|

- A—YV)yEDERREZWhiIleT AT S LELTESGEIL.

input(n,m) ;

while (1 - m = 0) {

Y :=n-n-—-—m X m;
n := m;
m :=r

}

output (n) ;




JO0—Fv—kEwhileZ7045 54
- EH:

cAEEDwhileZOSSAIZT7O—Fv—FTERTENTES.
AEENT7O—Fy—rIwhileZ7OS5SLTERTENTES.

° %:
- EEDOwhileT7 AT Z LlEwhileX NG AR —DEITOTAT S LIZEE
MZHZEMNTES.
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E LR 4 ag B X

. Definition:
- ROBBEELIRMEIRIS (primitive recursive function
- LODMDROon-BAR#IFRIGIFMHHIE#RTHS.

- zero: N > N zero() = 0
« suc: N> N suc(x) = x +1 (xDRDE)
e N* >N T (X1, ey Xp) = X;

BEDT=OHIZ, §1& zero() & 0 £ELS

- [RIBIFINEIBE D B X R IR IRIHRIBE I TH 5. i
cg:N™>N&ER :N">N(i=12.,m) NRBFWOEBDOEE, &8 |
LTz f: N" > N £ [RIRIFHAIEEETHS. |

f(xq, %2, 0, x0) = g(hy (X1, X2, ooy X)), ey Ry (X1, X, 0, X))

- FARMECLIEROES ;
- g:N" >N &Eh:N™ > N ARIBIFMARBBDEE, ROLIICERLI-f: |
N™1 - NE[RIRIRMRIBEE R TH 5. '
f(xq, .0, %0,0) = g(xq, o, X))
f(xq, oo, X, suc(y)) = h(xq, oo, X, ¥, (X1, o, X, V)



[RIGIFFRETREE 2L (451])

-add:N? - N add(x,y) =x+y MNE

- add(x,0) = x
- add(x, suc(y)) = suc(add(x,y))

-mul:N* - N mul(x,y) =xxy ZH

- mul(x,0) = zero() =0
- mul(x, suc(y)) = add(x, mul(x,y))

___________________________________________________________________________________________________

___________________________________________________________________________________________________



LGS

___________________________________________________________________________________________________

___________________________________________________________________________________________________

- [RIRIRIARIBE RS £ IR TH S,
- TR ARG BEMIE M E IR ST E I THS.
- ST E AR R RI [RIB IR HRAIRE R K Y L LY.
- IR #RBIEE %K (recursive function)
- AR MRS
- [RGB EB I X 3 SR/ MiERE K
- IRFARIBE L D & AX

___________________________________________________________________________________________________

L EE AR HE AR TS, HE AR
W TH B s

___________________________________________________________________________________________________
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Fa1—1) 2T B,

- 7o Fa—1)>% (Alan Turing)
- AX)ADEFEE (1912 F6 A23H~195456A7H)
- F'On Computable Numbers, with an Application to the
Entscheidungsproblem 1193645 H 28 H
- Entscheidungsproblem = ;R &
- The Entscheidungsproblem = 5z 5 f=SRERX N EEBARTBEMN ESMEIR
ETDFEIEHDIM] EILNILEA1928F (CH LI-[HRE.

- Fa—) T HEiR
- ERERIC EL‘T—7
- T—TEDT—REHRAESL, EAIZEKAYFR

@ =

-||I
\J

~AyR




F 2 —1) 5 ¥ D15

- T LD ZEROBFITIZMASF 12— )T HEBE YRS

MS = ({—' 011}' {CIO» d1, 492, """ }' TS)

------- 1/0{1|1
------- 1/1]0]0
do
T, _ 0 1
q1 (QZ 1_’L) (ql’O’R) (Q1,1 1R)
qz (q0’11N) (CI3,1,L) (QZ,OsL)
q3 (q01_1R) (C[3,O,L) (CI3,1 !L)




Fa— )T HWETOT S L
C Fa—UU T EIE—ARIZ(EEE LA,
- HHET BREMIE R BRI TIL K ER S A

. EHE
- FaA—NU TG ET SR SN > N [EwhileTOJ S LTEHE
TED.
- JRINEIBEEL £ N > N [EF1—UV T BT RE T HIENTES.

[ while 704’5 Ls }:>[ Fa—1) 5 e J

Q ' 4

[ e Y B BE 2 }




R TE F] HEfH 8

- JRTE Bl HEfCIRE p ~
- 70455 L Tyeshnoh HIE TESRE RET M

- TAVSLIEEFELTILENDS.
- XY DIERIBI R T 2R e
\ /

- RTE T HefERE
- RIE A BETHL R RE
- 7O9 S LlIkyesélFEZBHD, nonHELZLAELNLL.
- SIS T HEMILIFNOTIIHSH, 2EBITIEAL.

- S 1L S :
- EEOTOTSLPEFD ARy, ..., a,NEZONT=BIZ, 0TI LA
PHRZDANITHLTELELAERZRZE I NEIDNERARLTOTS
LITFET HH?




:;& e
REA HI:JIIZII:I
- halt,(z,xq, ..., x,)
- TATSL 2z AT xq, ., xy [TRHLTELET 200 ESH.

- total, (2)
- TATTL z BEICELTENESH.

« Vxq - Vx,(comp,,(z,xq, ..., %) = 0)
- TATSL z NEABGANITHLTEEIZOZH AT HMEID.

« dxq -+ Ax,(comp,, (z, x4, ..., x,) = 0)
- TOTSL z BHBIANITHLTOZHE DT EHIENHEIMNESH.

- z [ZBELT comp,,(z, x4, ..., x,) DEREINEREETHS.
- OS54 z FEREDOADIZHLTE#HMNESH.

- z IZBAL T comp,(z, x4, ..., x,) DEIHEETHS.
- JAYTS L4 z NEICEICEZE T EMESH.

-z & Z IZTBHALT comp, (2, x4, ..., x,) = comp,, (', x4, ..., x,)
- 22MTATSA z £ Z BRREILMESH.



Postx] it [l RE
PR ARED YT OHOESHNE X SNI-E,

{(s1,t1), (52, 82), oo, (Spu t) 3

XFHODEFBEEST, ROEIITTEDHAIN iy, ..., iy DFHE

ERAYA\YS
t.

Si15i2 "'Sim — til i "'tim

$5l: {(e,abcde), (ababc, ab), (d, cab)}

ababcababcde
adabcababcde

- COREITRETGE GTEH THER RGN LD. TATSLRLE
Fo7EN. )
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L7 (ARK)

- EBH: AEtEMTO)J:o(:E%?‘é.
(1) E#x,v,2,x,%x,Y, .. AR THS.
2) AR M EEH x l:*?JL,'C

(Ax. M)

[F AKX THS. (BE#EIHER, function abstraction)
(3) A M EN[THLT
(M N)
X AxXTHS. (BA%LE A, function application)

Pl x,y, f EEHETD.
- (2. (£ (F )
((f.(f )y )
- AEELIE
© AxXyxy X M = (Axl. (Axz. (- (Axy. M) ---)))

- M{M,M; M, = (( ((M1M2)M3) "')Mn)



- RIEEH XL TIERIIED L.

c Ax.x 5 Ay.y
o Ax.(y(Ax.y x)x) 5 Ax.(y(Az.y z)x)

___________________________________________________________________________________________________________________________________

EHE: 2 (Ax. M)N & M[x := N] [CEZTHZ 5.

(. MN B M[x = N

___________________________________________________________________________________________________________________________________

N®DBE Hﬂ”ﬁaﬂlh‘ﬁﬁéhéiﬁ‘“(i aZHZEEIZTITD
o ()Lx.x)y—> y
« (Ax.x y)(Ax.x) £> (Ax.x)y ﬁy

c (Axy.x y)(Ax.y) 5 (Ax z.x z)(Ax.y) E>/1z. (Ax.y)z E>/1z.y



EHARRIZAR

- I = Ax. x

: IME> (Ax.x) M E>M

- K=Axy.x
B B B
- KMN-> (Axy.x)MN->AYy.M)N—-> M
cS=Axyz.xz((yz)
.sPORE PR(QR)
'B a
* S(Ax.M)(Ax.N) = Az (Ax.M)z((Ax.N)z)ﬁ Az.M[x:=2z|N[x:=2z] 5lx.M N

: SKKE E>/1z.1[(z (Kz)g E>/'lz.zf>1

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

- ERES EK ZERABERLTER SN AR

CEED AT M IZHLTSKR X AEELT X DM e BoemTES,



3 RITEAK

« Z = (Ax.x x)(Ax. x x)
o (Ax.x x)(Ax.x x) E) (Ax.x x)(Ax. x x) ﬁ (Ax. x x)(Ax. x x) i

- Y = Ay. ()Lx.y(x x))(ﬂx.y(x x))
- CunyDAEmEREF
- YM g M(Y M)
Y ME (e M) O MG 0) B M2 MG ) (A M(x )
- Y(Ax.x) g (Ax. x x)(Ax. x x)
Y =Axy.y(xxy))(Ax y.y(x x y))
- TuringD A E REEF

Yy ME M M



BRI DIFKIA

- 55*;&0)/151'%&
0] =Axy.y

=Axy.xy

1]

- 2] = Ax y.x(x y)
3] = Ax y. x(x(x y))
. n

- [n] = Ax y-'x(x(-~- (92 y) )

N

l&ﬁ

« [sucl=Axyzy(xyz)

- ladd]| =Axyzw.x z(y zw)

c mull =Axyzw.x(y z)w

- [pred] = Ax y z. x(Au v.v(u y))(Aa. z)(a.a)

- [zero? | = Ax. x(Ax. [false])[true]




HETRELEREARRTETHD.
- SHEAAEERITIRMABERTHD.
R RIE R

A RBEARELBERIIHERRETHD. |
RBTEEAERISRESTRIZEYE
FAEETHS.
ARERFTI—RIETES, |
BEPEMEAITOAISLERRTHS
EMTED. =

___________________________________________________________________________________

Il

whileZ7045'5 L

Il

bl 03k

Il

Turing 4 %

Il

SLEEHE

e




sTEFIEF




FIERBE R

Z
-CHESRD EDIEFAEER: L
- [ 511E (reflective): x £ x y o
- HEB1E (transitive): xSy MDD yCzigbldxEz Ll

- RFFE (antisymmetric): xSy MDD yCx Gnldx =y  «x

- (D,B) IF#EF &4 (partially ordered set) T#H 5
- CI#NERF

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————



st ¥ EFE S (Complete Partial Ordered Set)

_____________________________________________________________________________________________________________________________________

- FIEFES (D) N2 EIEFES (complete partial
ordered set, cpo) THH &I
- /T L BH 5.
c Xy Ex, Exg E--CEx, E- EEDHERFIIKHLTLER U2, x; &

_____________________________________________________________________________________________________________________________________

___________________________________________________________________________________________________________




winly S N SEE 15k
- JAGSLIE BEFIEFEEORBRBTHS.

(1) f(L) =1
(2) xSyl f(x) = f(y)
(3) x; Exy Exg & ITRLT f(UZ, x;) =072, f(x;)

- f BN (2)ZimT=9 &F, f (LEEH (monotonic) BETH 5.
- f Q) EQ@) FimT=-T EE, f [F:EE (continuous) BAETH 5.
- f BN Zimt=9 &F, f [LIEH# (strict) THS.

________________________________________________________________________________________________________________________________________



1B 781 (flat domain)

-EE SIZw&/IIT L FEMT 5.
cx€eSITLT LEx

- 451 :
- EBEDOES B = {tt, ff} ODFEEEIL,
o ff
=1\ /T
1

— —

- BRABDESE N ={0,1,2,3,4,---} DFIEBEEIL,

— —_

o 1 2 3 4 -
NJ_=<\\\I// ~

—




B #& (product)

-CPO D, & D, MEFE D, x D, &I,
* Dy XDy ={{x,y) | x € D1,y € Dy}
c{x,VEX,YYeoxEX hDyEYy

________________________________________________________________________________________________________________________________________

- D; X D, [XCPOT®H%.
- PO C IFFIEFIZHE-OTLNS.
* Lp,xp,= {Lp,, 1p,)
(X1, ¥1) E (X2, ¥2) E{x3,¥3) E - E{x;,y;) E - [TXL T,

L2 (g, v = (U2 xg U720 Vi)



or M ELTREAEA~ DHL5R

sor;:By XB, B, corg:B, XB, - B,

or; 1 ff tt Orpg 1 ff tt
1 1 1 1 L 1 1 tt
ff 1 ff tt ff 1 ff tt
tt 1 tt tt tt 1 tt tt
°OI‘L:BJ_XBJ_—>BJ_ ’Orp:BJ_XBJ__)BJ_
ory 1 ff tt orp 1 ff tt
1 1 1 1 L 1 1 tt
ff 1 ff tt ff 1 ff tt
tt tt tt tt tt tt tt tt




1%

ccond:B; XNy, XN, - N|
- cond(L,x,y) =1
- cond(tt,x,y) = x
- cond(ff,x,y) =y



1B 0 (co-product)

-CPO D, & D,MEF D, + D, &I,
* Dy + D, = {{x,1) | x € D;}U{(y,2) | y € D;} U{Llp,+p,}
c(x,1)EX, 1) =oxE X
“(y,2)E(Q, 2y yEY
* lp,+p,E (x, 1)
* lp,+p,E (y,2)
- D; + D, IFCPOTH 5.
- LR C [EFIEFIZE-TLNS.
» Lp,+p, DER/IIT. P D

1p,+p,



B $222 fE] (function space)

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

- CPO D; o D, ~DEZER [D; - D,] &I,
- [D; » D] ={f:D; - D, | f I3:EETH B}
- fEf'e xeD IZHLT f(x) E f'(x)

________________________________________________________________________________________________________________________________________

- [D; = D,] IXCPOTH 5.
- LD FFIEFIZH-TLNS.

* Lp,;~D,] (x) =1lp,
- AEfHLEfRE-Ef;E- IIXLT,

(U2 f)(x) =u2q fi(x)



TEJJ,.“EI H

. Eﬁ_ J_"f‘;LF;E]gﬂI f D—->D [j:H_IJ\TEJJ: \\E:]:#O
CF OREA u o f@) = u

________________________________________________________________________________________________________________________________________

- fix:[D > D] > D

- fix(f) = U, f1(L)
- ChbER



T EI R B

- BIRT AT SLEFSMNYIZLLN?

- fact(x) = if x = 0 then 1 else x X fact(x — 1)

-fact Ny, - N|
- fact = Ax. cond(x =0,1,x X fact(x — 1))
- fact (X RDBEE F DAEN=
* F:[N, > N, |- [N, > N]
- F(f) = ?\x.cond(x =0,1,x X f(x — 1))
- fact @ F O/ AR ELTHAET 5.
- F(L) =
o FZ(J_) =
- F3(L) =

. fi>;(F) =l F™(L)



JRATS3I) EENDERK

 TAYSIL Y EENEX
- BNF(®AWEXXARB B3GR #E>THRAMICERINLGCEN S

- JAGSIVTEZEODERK
- BREZEBTEHHSINBAZENZL, HUWVEWVTHD

- B2 BIERR

. NBRET
« TRTSLEHREBXDRITIEEDAD
 RIERE
. AT LERD BN TNEL R T ATEMT S

- RIRHIERR
- TOUSLEHFHHRELTEDIAL



LD KRR

- KDPRE e € Exp

*cneN
- v € Var
ceun=n|v|ete |eg—e |ejxe, | e/ e

________________________________________________________________________________________________________________________________________

- e € Exp DRRIFBREDEHDEIZIKEFT S

o llﬁ% S Var_L g
- § = [VaI‘J_—>NJ_]
- 0 €S FEHZEEICHIGSED
- Exp DFEXR
- EEExp->[S—> N,]

_______________________________________________________________________________________________________________________

- En]o=n - Elley + ey]lo = Elleqllo + Ele,]lo

- Ev]o = o[v] - Elle; —eyllo = Elle1]lo — Ele,llo
- Elle; * eyllo = Eleq]lo X Elles]lo
- Eley / exllo = Eleg]lo + Ele,]o

________________________________________________________________________________________________________________________________________




- XDOHWEREX c € Cmd

-cu=null |x:=e]lif(e; = ey) cq else c,| while (e; = e,) c | ¢1; ¢

________________________________________________________________________________________________________________________________________

- Cmd DX
. ceCmd-[S - S] s L

- Clnull]o = o
* Cles; o] = Cllea] o Clleq]

. Clx = e Jo = o[E[elo/x]

. Clif (e; = e,) ¢; else c,]o = cond(E[e;]o = Ele,]a, Cley]o, Cle,]o)

- Clwhile (e; = e,) c] = fix(AW.Aa. cond(&Efle ]o = Elle,]lo, w(Clclo), a))

________________________________________________________________________________________________________________________________________






B CIERDEDINSTES:
- %8 (object) DEFEY: € ={4,B,C, ...}

- WER A EBIZHLT, A DS B ~D5 (arrow, morphism) DEFEY :
homy(4,B) = {f,g,h, ...}

- f €hom¢(4,B) DEZF f:A > B &L
- AL f DFEFE (domain)
- B I& f MEF (codomain, range)




B (DD%)

- B C IXROEBZFH-IETITELAALY:

aLs
- ftA->BBELN g:B->C DES l
. &
gof_A—)C ° . g
C
f
- ftA->B,g:B->C,f:C>DNDELEE A—> B
ho(gef)=(hog)of o1
he(gef) (9",0
D < ¢
h

- R AITIZWOLTH 14:4 > A HBHY,
fiA - BIZxLT

A
foly=fB&U1z0f = 1AT
A

&\
x}é l\"



B C OWHE CP ERDESIEETS
- CP DHRE =C DHRR
-« C°P? M5t homeor (4, B) = hom¢(B,A) C D 5T
- S ORESZERAIZT S

C cop

e ; I e I
AHB%C AJ 59

u Sy N

- B C TRYILDIEFE, WAE CP THRYILD.
. (C°P)°P = C



IR XT R EFERTR

- B3 2 (initial object) I
s T RTOMNR A ITRHLTHE—DHILEFET S

[ --eomeeeese> A

- &5t % (final object) F
c T RTOFER A DME—DFNFET S

________________________________________________________________________________________________________________________________________

- WA EHE: BAREFEINEREZRNVT—ENTHD.

________________________________________________________________________________________________________________________________________




EfFLEM

-AXBIlXA&BDEFE -A+B ¥ A& BDEFI(co-
(product) < product) &
- Hfn:AXB>A&my:AXB BN - A5 A+B&,:B>A+B N
7T 7T
cAEEDOXRCESF f:C oA, g:C - - EFEORRC LS fA>C,9:B -
B IZ®L T, C IZXL T,
RORZv[HIZT D h:C > AXB RORZTHIZTHH h:A+ B -
hME—FET S C NHE—FET S
~ A—> A+B <<— B
Oy @ Q 0
f : g th
' f v 9
¢ C

myoh=f myoh=g



WBE (limit) thWBE (Collmlt)

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

- B ¢ DEIE D DARIEIR - B C OERDE D OERR (limit) &1,
(colimit) &I, ROEHZEET=TF C gg ,jz0)7|<1t|:75—7.%7‘j‘co)*rj%x—cﬁ :
DHE X TH5. .

XD DDIANTORRD; [THLT {1 - XHED DTFRXRTOXER D; ITHLT
5 u;:D; » X BNFEETS. 5t v;: X » D; NFEET 5.
- fEDT DD anlE pjof =p i -fED'CfD—>D7‘d~blifovl—v]
- COXRRY E Y MDD DHED; AL (1} - CORRY L YIS D DRE D, ~D
D&t 6,:D; > Y T, f €D, fD—>D(_ | § 1,:Y > D; T, f €D, fD—>DL>*d ,
| #LTojeof =1 THNI, X >V T B LT for =1 THNIL, Y > X T |
%—aoul LGB k57 o MME—FET | T, =V;0T t&é&?&r?ﬁ\ﬂﬁmﬁ_ﬁ?’_éj
/¢ oy N (¢

1@0&@mMWﬁ




I ANTIIMBRERIBR

=t I
EfE
% A ><B % % A+B 2
w&[v } ‘ 2 1TR
A B
- R REIBT R
- SATIR




-
B8 (Functor)

CECHLEDAOEFFC-D
R AECIZHRLT, F(A) ED
- B ftA->BeCIZHLT, F(f):F(A) > F(B)ED

- A€ CITHLT, F(14) = 1p
- fitA>B, g:B>C€eCIZHLT, F(gof) =F(g) o F(f)

F(1,) F(4) O, F(B)

F(A) 3 F(A) S |k
L H;ﬁ\l(m

F(C)



- T
5 SRZ=HA (natural transformation)

____________________________________________________________________________________________________________________________________

S CHo B D AD2DODEF F,6G:C->DITRHLTTF-6
75‘\5%355@'55)5&(1: 5
- R AECIZTHLT, DD t4:F(A) - G(A) BNEFEHETS.

- B ffA>BeCIZHLT, 150 F(f) = G(f) o1y HRKYILD.

____________________________________________________________________________________________________________________________________

c D
L g F(f) A
f Tl F(A) — F(B)
A— B T TAl O lTB
1 @ 6(5)
R
C F F(4) A, F(B)
’ @ D T |- er () TBl
- R -BECcHhs>BEDAADEF G loet o L o)
ST EEMOBRER v [on o =]

H(A H(B
()W (B)



fE{¥ (adjunction)

- B ¢ > B D OREE (adjunction)
. EFEEEEE (left adjoint functor) F: D > C
- B FEHESFE (right adjoint functor) G: € —» D
- hom¢(F(B),A) =~ homp(B,G(A)) BN A€ C & BeDIZHLTERAL
BIE E7EHTULNS.
- FAG EEMND

hom (F(-),—) = homD(—, G(—)) :D°P X C —> Set

C . D
NG ~
4 B homy(F(B),A) «~— homD(B,G(A))
; ; hom¢(F(9), f) O homy, (g, G(f))
Mt e hom¢(F(B'),A") «——— homp(B',G(4"))




R TITHERF

cAC->CxCxHAA) =(4,4) £ETHxABBEAFLET DL
c+4AAX

- BIIX A OEREEREF
- BiEIT A OAMEEETF

1 C- -7 (A) = ETHEFETHE
- BBNRIE ! OEMFEREF
- B RIT ! OAMEEEF
. ZCT, - IIREALD, HMNEZEFSTOE

D% CDERBELI=EE, A:C > CP % AA)(B) = (4),
ACLAY(f) =1, ETBBEFLET HE
+ RIBR lim D (% A DEREHEF

- 1B[R liinD T A DAEEHEF pa pAsa &

- (9) X A:C - C DEKEFEF ' Yo
()4 € - € A BEHER] curry(f); - ey X 1a /
- hom¢(C X 4, B) = hom(C, B4) c Cx A



=E7‘I~“(I\/Ionad)

B CEDEFFIFEFT:C>CE2DDOBEREE n:1~>T &
w:T?>T Hhilgl, ROFHEHT=T:

s pueTu=popuT

r3 TH, 2 T (T(T(W)) ) T(T(4))
“Tl 0 1“ ﬂmol 0 l““ B ORESEE
r ? ! T(T(4)) o T(A)
r o Ta) — A 7(T(4))
| X | T(nA)l N 1 W, EEOEMTOERE
T T(T(4)) > T(A)
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B SRE R (Natural Number Object)

____________________________________________________________________________________________________________________________________

- N ANB A%t % (Natural Number Object) TéH b &l
- 2DDHHHSH

- 0:1->N
c s:N—->N
- fil->A,g:A-> AITHLT, :N - A BEE—FEL
. hoO:f
o h°S=g°h
L1355,
0 S
F N N
o
h O h
f ; ;
A A
g

- hZ pr(f,g) EELZEIZT 5.
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