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ûS'X��*£ã

�〈A,≺〉���ûS8§KA'uûS'X≺k�����§P�t0§
eA �f8A− {t0} 6= ∅§K§qk���§P�t1§2�ÄA�f8
A− {t0, t1}§e§��§q�����§P�t2§UYù�L§§�

t0 ≺ t1 ≺ t2 ≺ · · ·

eA− {t0, t1, · · · } 6= ∅§���§����§P�tN§��^�A¥�
N����§òA¥��ü¤Xe/ªµ

t0 ≺ t1 ≺ t2 ≺ · · · ≺ tN ≺ tN+1 ≺ · · ·

ùÒ´ûS8��*£ã"
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�〈A,≺〉�[S8§≺�A 6= ∅þ�ûS'X��=�Ø�3¼êf : N
→ A§¦�éu?¿�n ∈ N§kf (n+) ≺ f (n)"
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�〈A,≺〉���[S8§¡seg t = {x |x ∈ A ∧ x ≺ t}�t�c!"

~~~

1 3[S8〈R, <〉þ§seg 0 = (−∞, 0)§seg 1 = (−∞, 1)§seg 1
2 =

(−∞, 12 )§· · ·
2 3ûS8〈N, <〉þ§∀n ∈ N§seg n = {x |x ∈ N ∧ x < n} = n"



8ÜØ�ãØ1Ôù Sê

'uS'X�?�Ú?Ø

[S8�Ó�
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�〈A,≺1〉!〈B,≺2〉�ü�[S8§e�3V�¼êf : A→ B§÷vX
e^�µéu?¿�x ∈ A§y ∈ A§x ≺1 y��=�f (x) ≺2 f (y)§K
¡¡〈A,≺1〉!〈B,≺2〉�Ó��§P�〈A,≺1〉 ∼= 〈B,≺2〉§¡f´〈A,≺1〉
�〈B,≺2〉þ�Ó�"�¡

x ≺1 y ⇔ f (x) ≺2 f (y)

��S5"

~~~

ûS8〈{1, 3, 5}, <〉Ú〈{0, 1, 2},⊂〉´Ó��§��f : {1, 3, 5} → {0, 1,
2}�µ

f (x) =


0, x = 1,

1, x = 3,

2, x = 5

´�f´〈{1, 3, 5}, <〉�〈{0, 1, 2},⊂〉�Ó�"
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Ó��g�5!é¡5ÚD45
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�〈A,≺1〉!〈B,≺2〉!〈C ,≺3〉�n�[S8§K
1 〈A,≺1〉 ∼= 〈A,≺1〉¶
2 e〈A,≺1〉 ∼= 〈B,≺2〉§K〈B,≺2〉 ∼= 〈A,≺1〉¶
3 e〈A,≺1〉 ∼= 〈B,≺2〉�〈B,≺2〉 ∼= 〈C ,≺3〉§K〈A,≺1〉 ∼= 〈C ,≺3〉"
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�f : A→ B�ü�§≺B�Bþ�[S'X§3Aþ½Â'X≺AXeµ
éu?¿�x , y ∈ A§x ≺A y ⇔ f (x) ≺B f (y)§K

1 ≺A�Aþ�[S'X¶

2 e≺B�Bþ�[�S£[�S¤'X§K≺A�Aþ�[�S'
X¶

3 e≺B�Bþ�ûS'X§K≺A�Aþ�ûS'X"

íííØØØ

�〈A,≺A〉!〈B,≺B〉�ü�[S8§�〈A,≺A〉 ∼= 〈B,≺B〉§K
1 eÙ¥���[�S8§K,����[�S8¶

2 eÙ¥���ûS8§K,����ûS8"
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�A!B��8Ü§�B ⊆ A"

1 e≺A�Aþ�[S'X§K≺A� B�Bþ�[S'X¶

2 e≺A�Aþ�[�S'X§K≺A� B�Bþ�[�S'X¶

3 e≺A�Aþ�ûS'X§K≺A� B�Bþ�ûS'X"
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�≺�8ÜAþ�[�S'X§B ⊆ A§e∀t(t ∈ A ∧ seg t ⊆ B → t ∈
B)�ý§K¡B´A�'u≺�8Bf8"

½½½nnn

�≺�Aþ�ûS§B´A'u≺�8Bf8§KB = A"

½n¥/≺�Aþ�ûS0^�´7��íº
�Ä[�S8〈R, <〉§Ù¥<´�u'X§ØJ�yB = (−∞, 0]´R'
u<�8Bf8§�B 6= A"
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�≺�Aþ�[�S§XJéuAþ�?Û'u≺�8Bf8Ñ�A´�

��§K≺�Aþ�ûS"
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éu?¿�úªγ(x , y)§e¡¤Qã�´�^½nµ

�≺�8ÜAþ�ûS§e∀f ∃!yγ(f , y)¤á§K�3�����±A�
½Â��¼êF§∀t ∈ A§γ(F � seg t,F (t))¤á"

γ(x , y)�?¿5û½
��48½n�ª�±�EÑÃ¡õ^½n"

½½½ÂÂÂ

é?¿�t ∈ A§e�¼êv±{x |x 4 t}�½Â�§¿�éu?¿�x
∈ domv§γ(v � seg x , v(x))¤á§K¡v´��t�γ�E�¼ê"

O�únµ

úúúnnn

éu?¿�úªϕ(x , y)§B3ϕ(x , y)¥ØÑy§Kke¡�únµ

∀A(∀x∀y1∀y2(x ∈ A ∧ ϕ(x , y1) ∧ ϕ(x , y2) −→ y1 = y2) −→
∃B∀y(y ∈ B ←→ ∃x(x ∈ A ∧ ϕ(x , y))))
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�〈A,≺A〉!〈B,≺B〉�ü�ûS8§Ke¡n«�¹��¤áÙ�µ
1 〈A,≺A〉 ∼= 〈B,≺B〉¶
2 〈A,≺A〉 ∼= 〈seg b,≺0

B〉, b ∈ B¶

3 〈seg a,≺0
A〉 ∼= 〈B,≺B〉, a ∈ A"

Ù¥≺0
A,≺0

B©O�≺A3seg aþ���Ú≺B3seg bþ���"

�½n`²§?Ûü�ûS8§½ö§�´Ó��§½ö���,�

��,�c!´Ó��"
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�≺�8ÜAþ�ûS§K���3��±A�½Â��¼êE§¦�

éu?¿�t ∈ A§E (t) = ran(E � seg t) = {E (x)|x ≺ t}"

½½½ÂÂÂ

�〈A,≺〉�ûS8§E�þ�½n¥½Â�¼ê§-α = ranE§K¡α

�ûS8〈A,≺〉�∈-�§¿¡E�cã��¼ê"

~~~

¦±e�ûS8�∈-�ranEµ

1 〈A,≺〉§Ù¥A = {a, b, c}, a ≺ b ≺ c¶

2 〈B,≺〉§Ù¥B = {1, 2, 3},≺��u'X¶
3 〈C ,≺〉§Ù¥C = {a, d , e, h}, a ≺ d ≺ e ≺ h"
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cã��¼êÚ∈-��5�
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�〈A,≺〉�ûS8§E�cã��¼ê§α�〈A,≺〉�∈-�§K
1 ∀t ∈ A,E (t) /∈ E (t)¶

2 E�A�α�m�V�¼ê¶

3 ∀s, t ∈ A, s ≺ t ⇔ E (s) ∈ E (t)¶

4 α = ranE´D48"

½½½nnn

ü�ûS8´Ó����=�§�äk�Ó�∈-�"
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�≺�8ÜAþ�ûS§¡ûS8〈A,≺〉�∈-��〈A,≺〉 �Sê§XJ
��8Ü´,�ûS8�Sê§K¡ù�8Ü�Sê"

½½½nnn

Ó��ûS8äk�Ó�Sê"

~~~

�äe¡n�[�S8¥=
´ûS8§¿¦ûS8�Sê"

1 〈A, <〉§A = {1, 2, 3, 5, 7, 8}§<��u'X¶
2 〈B,≺〉§B = {2, 3, 6, 12, 24, 36}§≺=4 −IB§Ù¥4��Ø'
X¶

3 〈C ,≺〉§C = {1, 2, 4, 8, 16, 32}§≺=4 −IC§Ù¥4��Ø'X"
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�A��8Ü§Aþ���'X∈A= {〈x , y〉|x ∈ A ∧ y ∈ A ∧ x ∈ y}§
e∈A´Aþ�ûS§K¡AUáu'X´ûS�"

½½½nnn

�αUáu'X´ûS�§¿�α´D48§Kα´��Sê£=α´

〈α,∈α〉�∈-�¤"

~~~

�äe�8Ü=
Uáu'X´ûS�§e´K¦�AûS8�S
ê"

(1)A = {0, 1, 2, 3, 4}; (2)B = {1, 3, 5, 7, 8};
(3)C = {0, 1, 2, 3, {4}}; (4)D = {a, {a}, {a, {a}}};
(5)E = {a, b, {a}, {b}, {a, b}}.
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Sê�5�
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�α, β, γ�n�Sê§K

1 α����Sê£=?ÛSê����´Sê§�=Sê´D4
8¤¶

2 α /∈ α£�g�5¤¶
3 eα ∈ β ∧ β ∈ γ§Kα ∈ γ£D45¤¶
4 α ∈ β, α = β, β ∈ αk�=k�ª¤á£Sê�mäknÜ5¤¶
5 dSê�¤���8§Uáu'Xk���"
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�α, β�ü�Sê§eα ∈ β§K¡α�uβ§P�α < β§q¡β�

uα§P�β > α"

½½½nnn

�α, β�?¿ü�Sê§α < β, α = β, α > βnª¤á�=¤á�ª"

½½½nnn

1 ?Û±Sê����D48Ü´Sê¶

2 0´Sê¶

3 eα´Sê§Kα+ = α ∪ {α}´Sê¶
4 e8ÜA´±Sê����8Ü§K∪A´Sê"
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1 ��g,êÑ´Sê"

2 g,ê8ÜN´Sê§�N��Sê�§ò§P�ω§ω+, ω++,
ω+++, · · ·´Sê"

3 �A´±Sê����8Ü§K
⋃
A�A�'uáu�u'X��

�þ."

4 �α��Sê§Kα+´�uα���Sê"

5 ?ÛSêÑ´'§��¤kSê|¤�8Ü§=�α�Sê§K
α = {x | x´Sê ∧ x < α}"
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Ø�3��8Ü§¦�¤k�SêÑáu§"
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�α���Sê§e�3Sêβ¦�α = β+§K¡α��USê"

w,1, 2, 3, · · ·´�USê§ω + 1, ω + 2, · · · , ω · 2 + 1, ω · 2 + 2, · · · ,
ω · n + 1, ω · n + 2, · · ·�Ñ´�USê"
0Ø´�USê§ω, ω · 2, ω · 3, · · · , ω2, ω3, · · · , ωω, ωωω

, · · ·ÑØ´�U
Sê"
�â±þ?Ø§Sê�±©�naµ

1 0¶

2 �USê¶

3 4�Sê§Ø´1�Ú1�a�SêÑ´4�Sê§Xω, ω · 2,
· · ·Ñ´4�Sê"
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éu?Û8ÜA§Ñ�3Sêα§¦�A 4 ·α"
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éu?Û8ÜA§Ñ�3Aþ���ûS"
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·ê½n

½½½nnn

éu?Û8ÜA§Ñ�3Sêα§¦�A ≈ α"

·ê½n�y
e¡½Â�k�5µ

½½½ÂÂÂ

�A���8Ü§¡�A�³���Sê�A�Äê§P�cardA"

�α���Sê§e�38ÜA§¦�cardA = α§K¡α�Äê"

dd½Â´yXe½nµ

½½½nnn

1 éu?¿�8ÜAÚB§cardA = cardB ⇐⇒ A ≈ B¶

2 éu?¿�k¡8ÜA§cardA´�A�³����g,ê"
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