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1. -ωL«g,ê8Ü{0, 1, 2, 3, · · · },y²�ªf(m,n) = 2m(2n + 1) − 1 ½Â
lω × ω�ω�
��V�'X" (ù�¼ê¡�coding π§´�«2�¦^�òN × N¥���(m,n)N�
�Nþ�N��ª§~XGödel Coding.)

Solution.
�m = 0�§(0, n)ÏLf(0, n) = 2n�g,ê¥��Nóê��éA¶
�m 6= 0�§(m,n)�g,ê¥��NÛê��éA§ky÷�µ
z��Ûê+1�§òÙ¤k2�ÏêJÑ5=��¤2m(2n+ 1)/ª§÷�y."
2yü�µ
�y{µb��3m1, n1,m2, n2 ∈ ω,m1 6= m2½n1 6= n2§¦�f(m1, n1) = f(m2, n2)
=2m1(2n1 + 1)− 1 = 2m2(2n2 + 1)− 1
⇐⇒ 2(m1−m2)(2n1 + 1) = 2n2 + 1
Ï�m>�Ûê§K�>7�Ûê§¤±m1 = m2"
⇐⇒ 2n1 + 1 = 2n2 + 1
⇐⇒ n1 = n2

íÑgñ§Kü�¤á"
(m,n)�g,ê¥��NÛê��éA¤á
¤±�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.
kyµ[0, 1] ≈ (0, 1)

f(x) =


1
2

x = 0,

x e0 < x < 1�x 6= 1
2n
, n ∈ ω ,

1
2n+2 ex = 1

2n
, n ∈ ω.

y.
2yµ(0, 1) ≈ (m,n)
h(x) = (n−m)x+m
y.
d³�D45��µ
[0, 1] ≈ (0, 1)�(0, 1) ≈ (m,n)§K[0, 1] ≈ (m,n)
¢ê«m[0, 1]�(m,n)�³"

3. �½ü�8ÜA�B§-card A = a§card B = b"

(a) card AB =?

Solution. card AB = ba

(b) y²�b ≥ 2�§Ø�3V�f : A→ AB"

1



Solution.
8ÜA�AB��k�8Ü
qcard A = a§card AB = ba

b ≥ 2�§dêÆ8B{��a < bað¤á"
K8ÜA�ABØ�U�³
¤±Ø�3V�

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

Solution.
®�P (ω) ≈ ω{0, 1}§(0, 1) ≈ R
eyµP (ω) ≈ (0, 1)
���EV�'�(J§¤±/ÏCantor-Bernstein½nµ
eü�8Ü©Ok�é��ü�§KüöÄê��"
1!�Ef : P (ω)→ (0, 1)
eS�ω���f8§½Â:

f(S) =
∑
n∈S

1

10n+1

�n ∈ S,Kf(x)�10?��ê�ê:�1n+1 �1§ÄK�0"
,	Ö¿½Âf(∅) = 0.2
2!25�Eg : (0, 1)→ P (ω)
�a ∈ (0, 1),½Âg(a) = {[(1 + a)10k]|k ∈ ω}
~Xg(

√
2− 1) = {1, 14, 141, 1414, 14142, 141421, 1414213, 14142135, ...}

g(a)´d1+a�ä�ØÓ ê���§\1K´�
3c¡Ö0"
w,f§gÑ´ü�
�P (ω) ≈ (0, 1)§d³�D45µ
ω{0, 1} ≈ R
¤±card ω{0, 1} = ℵ1
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