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1. -ωL«g,ê8Ü{0, 1, 2, 3, · · · },y²�ªf(m,n) = 2m(2n+1)− 1½Â
lω×ω�ω��
�V�'X"(ù�¼ê¡�coding π§´�«2�¦^�òN×N¥���(m,n)N��Nþ
�N��ª§~XGödel Coding.)

Solution.

ey²é?¿ü|Ø���Ó�(mi,ni)§(mj,nj)£n,m ∈ N§mi 6=mj�ni 6=nj����¤
á¤§7©O�ü�ØÓ�x ∈ f(m,n)éA£=ü�¤§�∀x ∈ (N)§þ�é��|(m,n)�
�éA§K�@�ω × ω�ω´��éA�§=/¤
��V�'X§ey²µ
1) ^�y{y²é?¿ü|Ø���Ó�(mi,ni)§(mj,nj)£n,m ∈ N§mi 6=mj�ni 6=nj��
��¤á¤§7©O�ü�ØÓ�x ∈ f(m,n)éA
��u∃(mi, ni)(mj, nj)§¦f(mi,ni)=f(mj,nj)¤á§=µ
2mi(2ni+1)=2mj(2nj+1)

2mi−mj=
2nj+1

2ni+1

mi 6=mj�§�ªm>
2nj+1

2ni+1
w,Ø�U�óê½óê��ê§�)gñ

mi=mj�§ØJwÑ§�ªm>�u1§=ni=nj§d�(mi,ni)=(mj,nj)§�K�gñ
�b�Ø¤á
qén,m ∈ N§f(m,n)∈ N7¤á
nþ¤ã§é?¿ü|Ø���Ó�(mi,ni)§(mj,nj)£n,m ∈ N§mi 6=mj�ni 6=nj����
¤á¤§7©O�ü�ØÓ�x ∈ f(m,n)éA
2)y²é��x∈ N§þkx∈ f(m,n)
∀x ∈ Nµ
x+ 1 = 2m(2n+ 1)
x�Ûê�§-x+ 1 = 2i × p§p�Ûê
d�§m = i, n = p−1

2
=�

x�óê�§-m = 0, n = x
2
=�

nþ¤ã§é��x∈ N§þkx∈ f(m,n)
nÜ1)2)�(Ø§�±�Ñ§�ªf(m,n) = 2m(2n+ 1)− 1½Â
lω × ω�ω���V�'
X"

2. -m < n ∈ N§y²¢ê«m[0, 1]�(m,n)�³"

Solution.

�Ñ��l[0, 1]�(m,n)�V�=�£±¼ê/ª¤

f(x) =


m+ (n−m)x x6=0, 1

2i
,i∈ N�x∈ [0, 1]

m+n
2

x=0

m+ (n−m)x
4

x= 1
2i
,i∈ N

3. �½ü�8ÜA�B§-card A = a§card B = b"

(a) card AB =?

1



(b) y²�b ≥ 2�§Ø�3V�f : A→ AB"

(c) -A = ω§B = {0, 1}§®�card ω = ℵ0§¦card ω{0, 1} =?

Solution.

(a) ∀x ∈ A§kb�B¥���±��éA
�¤k�U�¼êkba�§=card AB = ba

(b) Äk§�âx÷�½n§vk8ÜÚgC��8�³"
b=2�§card AB = 2a§5¿�A��8½kµ cardA2 = 2a§Ïd�ö�³"dd§
A2Ø�U�A�³§�ö�ÒØ�U��éA§=Ø�3V�"
éb>2��¹§ØJwÑ§card AB = ba > 2a§�Ù³'A��8���§Ø�U
�AïáV�"
nþ¤ã§�b ≥ 2�§Ø�3V�f : A→ AB"

(c) Äk,card R = ℵ1§d?Áy²card ω{0, 1}���³"
qØJ�Ñ§card ω{0, 1}≈ cardω2§±9R ≈ [0, 1]
�y² cardω2≈[0,1]=�
[0, 1]¥���3�?�e�L«�µx = 0.a1a2a3...�ai=0or1§ØJwÑ§∀a ∈ [0, 1]o
k���x��éA§�ö�¤V�'X"
éug,ê��8¥���bó§Ù7�¹N¥�Ü©½�Ü��½´�8§�Ø
¬E"�E�#��?�ê8Ü{y|y = 0.a1a2a3... ÷v�i ∈ b, ai = 1§�i /∈ b, ai =
0}"�â�8½Â§w,ùü�8Ü´�³�"
qù��EÑ�8ÜÚ�c�8Ü´���Ó�§dd§ cardω2≈[0,1]¤á"
Ïd§card ω{0, 1}≈ℵ1
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