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Z(x)

(1) 209=0 1989~
x 0
(2) SX)=x+1 Rl
x 1
(B) Un'(X1, ..oy Xiy voey Xn)=Xi 1
i X d 1234
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f(X1, ..., Xn)

A =h(xa, ..., Xn.1, Xn=1, f(Xq, ..., Xn-1))

=h(X1, ..., Xn1, Xo=d, h(X1, «.ry Xn, X2, F(Xq, ..., Xa-2)))

=h(x1, ..., Xn-1, Xo-1, h(X1, ..., Xn1, Xn=2, (... 9(X, ..., Xn1) -)))

0

Xn'3
Xn'l Xn‘2
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0]
r hr n g@ i
n f
f(X1, . Xn)=h(Q1(X1, ... Xn),s -y Q(X1, -y X))
(D] (primitive recursion)
n-1 g n+l h
n f
f(X1, +ver Xn)=g(X1, ... Xn-1) (Xn=0 )
f(X1, ..s Xn)=h(Xa, ...y Xn1, XooL, £(Xa, o0y X0 D)) (X0 O )
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(primitive recursive)
1. (), (3
(1), (1)
© )
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(4)
AR CoK Xt vt Xiv +ons X) =k

Cof(X1, +.v Xiy ey Xn)

IS(S(.... SEZ(Un (X4, ..., Xn)))...))=k

i X 1

0 k 1 ( )
x 0

Cs’(X1, X2, X3, Xay X5)=S(S(S(Z(Us"(x1, X2, X3, X4, Xs)))))
=S(S(S(Z(x4))))=S(S(S(0)))=S(S(1))=5(2)=3

(5)

(5) xatx2
plus(X1, X2)= X1+X2
plus(x1, X2)= U1'(x1) (x2=0 )
plus(X1, X2)=S(Uz*(x1, X2-1, plus(x1, X2-1)))
x2 O )

: )=5(U3;(2. 3, plus(2, 3)))=S(plus(2, 3))
S(S(Us™(2, 2, plus(2, 2))))=S(S(plus(2, 2))
S(S(Y(Us™(2, 1, plus(2, 1)))))=S(S(S(plus(2, 1))))

=2
c

L
N
N

[Tl lll 11

S(S(S(S[UL (2)-g(xa)

S(S(S(S(Us*(2, 0, plus(2, 0))))))=S(S(S(S(plus(2, 0)))

N

=S(S(S(S(2))))=H(S(S(3)))=S(S(4))=S(5)=6
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(6)
- _.,. (6) X1 X2
times(x1, X2)= X1 X2
times(X1, X2)=Z(x1)=0 (x0=0 )
times(xa, X2)=p(X1, X2-1, times(x1, X>-1))
(x2 O )

px, ¥, 2)= plus(Us' v, 2), Us'(x, y[)

=Xtz
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(6)°

B L times(3, 4)=p(3, 3, times(3, 3))=3+times(3, 3)

=3+p(3, 2, times(3, 2))=3+3+times(3, 2)
=3+3+p(3, 1, times(3, 1))=3+3+3+times(3, 1)
=3+3+3+p(3, 0, times(3, 0))=3+3+3+3+times(3, 0)
=3+3+3+3 3+3+3+3+0=12
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(7)

2 Y (7w

power(x, x2)= X2 gxq)
power(X1, X2)=S(Z(x1))=1  (X==0 )
power (X1, X2)=p(X1, X2-1, power(x1, X2-1))
=X1 power(xy, X2-1) (x2 0
h(X1, X2-1, f(X1, X2-1))

px, y, 2)= times(Us'(®, ¥, 2), Us’(x, ¥, [@)
=X z

| 2004/10/18

)

13

(8)

2 Y (8 !

fectorial(x)=x! oK)
factorial (x1)=S(Z(k))=1 (x2=0 )
factorial (x1)=p(x1-1, factorial (x1-1))
=X |factorial(x1-1) (x2 O )
h(X1-1, f(x1-1))

p(x, y)= times(S(U2'(X} y)), U2"(x,[))
=(x+1) y
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(9)

Y (9) pdx:)

pd(x1)=0 (x1=0 )
pd(X1)= X1-1 (X1 0 )
,9K)
pd(x1)=Z(K)=0 (x1=0 )
pd(x1)=p(x1-1, pd(X1-1))=x1-1 (x1 O )
T h(Xa-1, f(X1-1))

p(x, )= U2"(d, y)=x
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(10)

i (10) X1 X2

X1 X2=X1-X2 (X1 X2 )
X1 X2=0 (X1 X2 )
X1 X2 =n-minus(Xi, X2)
n-minus(Xz, X2)= Ull(Xl) (x2=0 )
N-minus(Xy, X2}=P(X1, X2-1, N-mMinus(X1, X2-1))
9(X1) =pd(n-minug(x1, x2-1)) (X2 0 )
h(X1, X2-1, f(X1, X2-1))
p(x, ¥, 2)= pd(Us’(x, v, [@)=pd(2)

| 2004/10/18 16




(11)
| (11 | Xa-Xz |
[ X1-X2 | = X1-X2 (X1 X2 )
[ X1-X2 | = X2-X1 (X1 X2 )

| X1-X2 | =abs-minus(X1, X2)
=plus(n-minus(x, X2), N-Minus (X2, X1))
=X1 XotX2 X1

(12)

: r -I.. (12) X

sg(x1)=0 (x1=0 )
Sg(x)=1 (x2 O )

g(x)=Z(K)=0 (x;=0 )
SY(x)=SZ(Uz2" (x1-1,sd(x1-1))) (x2 O
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1
f(X1, ...y Xn, Y)
D (X X, ¥) =0

D (K X V) = £ (Ko %0,0) o £ (X X, Z21)
y<z

ITf0x,y)=0

y<0

TT O X ¥) = £ (% %,,0) + ot £ (X X, 2-0)

y<z
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f(X1, ... , Xn,Y)

PRICTER YN § RICH Y}
y<z y<z
D F e X V) [ F O X YD,
u<y<z u<y<z
PR ICHR R N [ R I CHNERY}
usy<z u<y<z
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. F(x, n)

1
f(xX)=F(n, x)

A 200471018

f(x)

21

b Ax,)

Ackerman

1. AQy)=y+l
2. Ax+1,0)=A(x, 1)
3. A(x+1, y+1) = A(x, A(x+1,y))

- AR 2)

4 200471018
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