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前言

ε學܌學ޑ數學کଯύ໘܌ࢤ學ಞ數學ӧቫԛ΢Ԗ܌όӕ. ᙁൂٰᇥε學數學๱ख़ܭ౛
論ޑ୷ᘵ. ҁᖱက׆ఈϟಏӕ學ӵՖ᠐ᔉۓ౛, ౛ှ᛾ܴࣗԶԾρቪΠ᛾ܴ. ॺஒϟಏᡄך
ᒠ (Logic), ໣ӝ (Set) аϷڄ數 (Function) .ۺཷޑ ाݙཀ, ाϟಏᡄᒠ學аϷ໣ࢂॺόך
ӝ論. ೭္ፋ論ޑ໻๱ख़ܭஒٰεৎ學ಞ數學܌ሡाޑᡄᒠϷ໣ӝۺཷޑ.

ҁᖱကᗨฅЬाаύЎኗቪ, όၸ྽ੋϷۓက܈஑ԖӜຒਔ, ᘋஒаमЎ֚ޑխᙌ᝿ࣁ
.жڗ ӢԜஒаύम֨ᚇၨό໺಍ޑБԄᡉ౜, ऩԖόߡፎـፊ.

ҁᖱကጓቪ຤ਔ, ጓቪֹ٠ࡕ҂࿶ၸᝄᙣޑਠჹ. ౧ᅅӧ܌ᜤխ, ᗨόԿܭԖ౛論܄΢ᝄ
ख़ޑᒱᇤ, ՠ᠐ޣϝᔈݙཀόࡴཷەӄԏ. ऩว౜ᒱᇤ, ៿߆ගрᝊ຦ޑཀـ.
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Chapter 6

Axiom of Choice,
Well-ordering Theorem
and Zorn’s Lemma

Axiom of choice ჹܭε೽ϩ數學ৎ೿ᇡޔࣁ᝺ࢂჹޑ, όၸࠅёаҔѬ௢導р΋٤зΓ
᝺ளు༫ၨόӝЯޔ᝺ۓޑ౛܄܈፦, ӵٯ Well-ordering Theorem ک Zorn’s Lemma (٣
ჴ΢೭Οঁ܄፦ࢂ฻ሽޑ). ܭаჹ܌ axiom of choice ,٬Ҕޑ .᝼ݾԖ٤ࢂ όၸҗܭၸѐ
΋٤數學ޑ᛾ܴதόԾޑޕҔډ axiom of choice, ԶЪ೭ঁ axiom ޑ數學ک٬Ҕ٠ؒԖޑ
౛論೷ԋҺՖޑҟ࣯, ڙௗࢂ數學ৎޑаҞ前๊ε೽ϩ܌ axiom of choice аϷᆶځ฻ሽޑ
Well-ordering Theorem ک Zorn’s Lemma. ΨӢԜஒٰεৎӧ學ಞ຾໘ޑ΋٤數學ፐำਔ
཮ၶډሡाҔ೭Οঁ܄፦ځύϐ΋܌ளۓޑډ౛, .፦܄ॺ੝ձϟಏ೭Οঁךа܌ ाݙཀ,
ޑ฻ሽࢂ፦܄ा᛾ܴ೭Οঁࢂॺ٠όך (Ԗᑫ፪ޑӕ學ёୖԵ໣ӝ論࣬ᜢޑਜᝤ), Զࢂ๱
ख़ܭᕕှ೭Οঁ܄፦аϷӵՖၮҔ.

6.1. Axiom of Choice

Axiom of choice ໣ӝޜߚޑҺཀܭჹࢂޑࡰ S, က΋ঁۓॺ೿ёаך “Бݤ” ӧ S Һޑ

ཀޜߚη໣ύࡷр΋ঁж߄ϡન. ೭ঁ܄፦ӧ S ࢂ finite set ਔό཮Ԗୢᚒ, ӢࣁԜਔ S ޑ

,η໣ѝԖԖज़ӭঁޜߚ ϡ߄жޑη໣ޜߚᒧ؂ঁࡷ֋ນεৎӵՖݤБޑॺёаҔӈᖐך
ન. ќѦჹܭ΋٤੝ձޑ infinite set, Ψёૈؒୢᚒ. ӵ྽ٯ S ࣁ N ਔ, ܭॺёаჹך N ޑ
η໣ճҔޜߚ؂ঁ well-ordering principle, ٬Ҕᒧ least element .ϡન߄ржࡷݤБޑ όၸ
ჹ׳ܭ΋૓ޑ infinite set, ൩ёૈ཮ԖୢᚒΑ, ӢךࣁॺёૈคܴݤዴӦ೷р ”ᒧࡷ“ Бޑ
.ݤ όၸඤ΋ঁٰࡋفᇥ, ,η໣ޜߚࢂฅࡽ !ϡનୟ߄ᒧ΋ঁϡન྽жࡷॺёаҺཀך ܌
аᗨฅคݤႽ finite set ,ݤҔӈᖐݩ௃ޑ όၸԿϿᔈ၀ᗋࢂ΋ᅿ ”ᒧࡷ“ .ݤБޑ ӢԜ΋૓
ܭჹࢂ፦ѝ܄೭ঁࣁ數學ৎᇡޑ finite set ,՜Զٰۯ׎௃ޑ ሥ಄ӝޔ᝺, ΨᔈԜϦᇡѬࢂჹ
.ޑ
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96 6. Axiom of Choice, Well-ordering Theorem and Zorn’s Lemma

ाݙཀ, 前ॊӧޜߚη໣ύҺཀࡷᒧ΋ঁϡન྽ж߄ϡનޑᇥځݤჴࢂԖज़ޑڋ. ฅࡽ
ाࡷж߄ϡન, .܄ाԖ΋ठߡ Ψ൩ࢂᇥჹܭӕ΋ঁޜߚη໣, όૈ΋Πηࡷ΋ঁϡન, ΋Π
ηΞࡷќ΋ঁϡન. ೭ᅿ΋ठ܄ճҔ function .നӝ፾Αߡၲ߄ٰ ӣ៝΋Π໣ӝ S η໣ޑ

ӝ܌ԋޑ໣ӝ, ջ܌ᒏ S ޑ power set, ॺҔך P(S) .Ң߄ٰ ॺགྷஒך P(S) ύҺ΋ঁޜߚ

η໣ A ჹᔈډ A ,΋ঁϡનࢌޑ ΋ঁډפࢂᢀᗺٰ࣮൩ޑ數ڄаҔ܌ function f ٬ளჹҺ

ཀ S η໣ޜߚޑ A ࣣԖ f (A) ∈ A. ೭΋ঁ function f , җࡷࢂܭᒧ S ύ؂΋ঁޜߚη໣ޑж

,ϡન߄ ࣁॺΨᆀϐךа΋૓܌ choice function. ௗΠٰ, ॺቪΠך axiom of choice ዴ҅ޑ
௶ॊ.

Axiom of Choice: For any nonempty set S, there exists a choice function f : P(S)\ /0 → S

such that for every nonempty subset A of S (ջ A ∈ P(S)\ /0), we have f (A) ∈ A.

ाݙཀ, ೭္ A ᗨฅࢂ΋ঁ໣ӝ, ՠ choice function ჹځբҔ܌ࡕளࢂޑ A ύޑ΋ঁϡ

ન, Զόࢂ໣ӝ. Ψ൩ࢂᇥ choice function f ࢂကୱۓޑ S ,η໣ӝޜߚޑ Զόࢂ S, ί࿤ό
ाᇤаࣁ f (A) 前΋കࢂ Section 5.2 ޑග܌ “image of A under f ”. ќѦाᇥܴࢂޑ axiom
of choice ύ໻ፋډ choice function ,܄Ӹӧޑ ٠҂論ϷӵՖډפԜ choice function. а΋܌
૓ճҔ axiom of choice ,่݀ޑள܌ ѬޑӸӧ܄೿ό཮ࢂ constructive.

前य़ගϷ, ډॺதό࿶ཀӦҔך axiom of choice. ӵӧٯ Proposition 5.5.9 ,᛾ܴύޑ ך
ॺ٣ჴ΢ҔډΑ axiom of choice. Ψ൩ࢂӧ S1, . . . ,Sn, . . . ࣁࣣ countable set ,ଷ೛΢ޑ ჹܭ
؂΋ঁ i ∈ N, җܭ |Si| ≤ |N|, ӭࡐॺ൩ӧёૈך Si → N ޑ one-to-one function ύࡷᒧΑ΋
ঁ fi : Si → N, .߄жࣁ аᝄ਱ٰᇥ܌ Proposition 5.5.9 ډाҔࢂ axiom of choice ωૈԋҥ
.ޑ നࡕ, ॺӆ࣮΋ঁճҔך axiom of choice .่݀ޑள܌

Proposition 6.1.1. ଷ೛ S ࣁ infinite set, ߾ S ύӸӧ subset ࢂ countably infinite.

Proof. ଷ೛ f : P(S) \ /0 → S ࣁ choice function. Եቾ g : N→ S, ࣁကۓ g(1) = f (S). з
S2 = S\{ f (S)},җܭ Sࣁ infinite set,ךॺԖ S2 ̸= /0,Ψ൩ࢂᇥ S2 ∈P(S)\ а܌,0/ f (S2)ࢂԖ

౜з,ޑကۓ g(2) = f (S2). ౜ճҔ數學ᘜયݤჹܭ k ≥ 2з Sk+1 = S\{ f (S), f (S2), . . . , f (Sk)}.
җ S ࣁ infinite set, ޕॺך Sk+1 ∈ P(S) \ /0, ကۓࡺ g(k+ 1) = f (Sk+1). ٩Ԝ, ကΑۓॺך
΋ঁ g : N→ S ೭ኬޑ΋ঁ one-to-one function, ΨӢԜ g ޑ image, ջ g(N) ൩ࢂ S ΋ঁޑ

countably infinite ޑ subset. �

6.2. Well-ordering Theorem

ӣ៝΋ঁ partial ordered set (X ,≼), ࣁ total ordered Ң߄ X ύҺཀঁٿϡન೿ёаК

ၨελ, ҭջऩ a,b ∈ X , ߾ a ≼ b ܈ b ≼ a, .ύϐ΋Ѹԋҥځ Զ΋ঁ poset (partial ordered
set) (X ,≼), ᆀࣁ well-ordered Ң؂΋ঁ߄ X η໣ޜߚޑ T ೿཮Ԗ least element, Ψ൩ࢂᇥ
Ӹӧ t0 ∈ T ᅈى t0 ≼ t, ∀ t ∈ T . ॺҔךـଆߡΑБࣁ min(T ) Ң߄ T ޑ least element. ᒏ܌
Well-ordering Theorem, ൩ࢂᇥჹܭ΋ঁޑޜߚ໣ӝ X , ΋ঁډפॺ೿ёаך order ≼, ٬ள
(X ,≼) ΋ঁࢂ well-ordered set.
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όाஒWell-ordering TheoremکWell-ordering Principleషౄ. Well-ordering Principle,
ᙁൂٰᇥࢂޑࡰҔךॺ΋૓ޑ order ≤ ཮٬ள (N,≤) ࢂ well-ordered set. Զ Well-ordering
Theorem, ໣ӝޜߚޑҺཀࢂޑࡰ X , ќѦѬ٠คࡰрব΋ᅿ order ≼ ཮٬ள (X ,≼) ࢂ

΋ঁ well-ordered set. ӵԖ౛數ٯ Q ճҔ΋૓ޑ ≤, ٠ό཮ࢂ well-ordered ӧݤॺคך)
{r ∈ Q | 0 < r < 1} ೭ঁ໣ӝύډפനλޑԖ౛數). όၸճҔ Q ࢂ countable (Corollary
5.5.8), ॺёаճҔך N ک Q ,ჹᔈޑ΋ჹ΋ޑ ஒ Q வཥ௨ׇ, ԶճҔԜཥޑ௨ׇளډ Q
ࣁ well-ordered. аᇥ܌ Well-ordering Theorem, ჹܭ countable set, ၰёҗޕॺך N ޑ
Well-ordering Principle ௢ள. όၸჹܭ uncountable set, Well-ordering Theorem ൩ၨᜤ
зΓ౛ှ. ٣ჴ΢ډҞ前ࣁЗ, ᡏᖐрჴ數ڀݤॺϝคך R ΢ޑ order ≼ ٬ள (R,≼) ࢂ

well-ordered.

Well-ordering TheoremΞᆀࣁ Zermelo’s Theorem,Ѭࢂ ZermeloճҔ Axiom of Choice
᛾рޑ. ӦճҔזࡐॺёаך Well-ordering Theorem ᛾р Axiom of Choice. аᡄᒠ܌
΢, Ѭॺࢂ฻ሽޑ. ӢԜךॺΨёаஒ Well-ordering Theorem ຎࢂࣁ΋ᅿ axiom (Ϧ೛).
όၸӵ前܌ᇥ, ΋૓Γޔ᝺΢ၨૈ᝺ள Axiom of Choice ,ޑჹࢂ Զޔ᝺΢ၨคݤ౛ှ
Well-ordering Theorem, ,Ϧ೛ࣁॺόᆀѬךа΋૓܌ ᝺ளѬࢂҗ Axiom of Choice ௢р܌
.౛ۓޑ .Ԅ׎౛ۓځॺ҅ԄቪΠך

Theorem 6.2.1 (Well-ordering Theorem). Let X be a nonempty set. Then there exists an
order relation ≼ on X such that (X ,≼) is well-ordered.

Well-ordered Theorem மፓࢂޑёаډפ order ≼, ٬ள (X ,≼) ࣁ well-ordered. όၸ
җܭ೭ঁӸӧࢂ܄ճҔ Axiom of Choice ,ډள܌ 前य़மፓၸҔ Axiom of Choice Ӹޑள܌
ӧ܄όࢂ constructive, а܌ Well-ordered Theorem ٠คݤගр٬ள (X ,≼) ࣁ well-ordered
set ޑ order ≼ .Ֆࣁ

ӧ೭္ךॺόѐ௖૸ӵՖҗ Axiom of Choice ளډ Well-ordering Theorem. όၸϸӛ
,ޑ৒ܰࢂ ջճҔ Well-ordering Theorem ௢ள Axiom of Choice. ჹܭҺཀޑ nonempty
set S, ճҔ Well-ordering Theorem, Եቾ order ≼ ٬ள (S,≼) ࣁ well-ordered. ԜਔჹҺ
ཀ A ∈ P(S) \ /0, з f (A) = min(A). ߾ f : P(S) \ /0 → S, ᅈى choice function ,ा؃ޑ ջ
f (A) ∈ A. ௢ளࡺ Axiom of Choice.

ԖΑ Well-ordering Theorem ೭ঁமεޑπڀ, ൩ӵӕ N Ԗ Well-ordering principle ΋
ኬ, ॺёаԖᜪ՟ך mathematical induction ࣁᆀϐݤБޑ transfinite induction. ӣ៝΋
Π Corollary 2.3.6, ा٬Ҕ mathematical induction ᛾ܴ P(n) ჹ܌Ԗ n ∈ N ࣣԋҥ, ॺך
Ӄ᛾ܴ (i) P(1) ;ޑჹࢂ ฅࡕӆ᛾ܴ (ii) ऩჹҺཀ i < k, P(i) ࣣԋҥ, ߾ P(k) ҭԋҥ. ᛾
ܴΑ (i), (ii) ᛾ளߡ P(n) ჹ܌Ԗ n ∈ N ࣣԋҥ. Զ transfinite induction ճҔࢂ (X ,≼) ࣁ

well-ordered,Ӄ᛾ܴ (1) P(min(X))ԋҥ;ӆ᛾ܴ (ii)ऩჹҺཀ α ≺ β , P(α)ࣣԋҥ,߾ P(β )
ҭԋҥ. ӵԜߡ᛾ளΑ P(x), ჹ܌Ԗ x ∈ X ࣣԋҥ. :౛௶ॊӵΠۓॺஒԜך

Theorem 6.2.2 (Transfinite Induction). ଷ೛ (X ,≼) ࣁ well-ordered set Ъз x1 = min(X).
ଷ೛аΠঁٿ statement ,ޑჹࢂ ٗሶჹҺཀ x ∈ X , P(x) ࣣ཮ԋҥ.
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(1) P(x1) ԋҥ.

(2) ଷ೛ β ∈ X . ऩჹҺཀ α ∈ X ᅈى α ≺ β , P(α) ࣣԋҥ, ߾ P(β ) ԋҥ.

Proof. ճҔϸ᛾ݤ, ଷ೛Ӹӧ x ∈ X ٬ள P(x) όԋҥ. Եቾ S = {x ∈ X | P(x) όԋҥ }. ٩
ଷ೛ S ̸= /0. җࡺ (X ,≼) ࣁ well-ordered, Ӹӧޕ β ∈ S ٬ள β = min(S). җ (1) ޕ β ̸= x0.
ΞӢ β = min(S), ჹҺཀޕॺך α ∈ X ᅈى α ≺ β , ࣣԖ α ̸∈ S, ҭջ P(α) ࣣԋҥ. җࡺ (2)
ޕ P(β ) ԋҥ. Ԝᆶ β ∈ S ϐଷ೛࣬ҟ࣯, ޕࡺ S = /0, ҭջჹҺཀ x ∈ X , P(x) ࣣԋҥ. �

Well-ordering Theorem ॺӵӕೀ౛ךёаᡣࢂӳೀ൩ޑ N ΋ኬӦೀ౛΋૓ޑ໣ӝ. ό
ၸ೭ϸԶ཮೷ԋӕ學ޑᇤှ. ೚ӭӕ學཮ᇤаࣁ΋ঁ໣ӝࢂ well-ordered, Ңёаҗനλ߄
.௨ׇۈϡન໒ޑ ऩஒനλޑϡનჹᔈډ 1, ಃΒλޑϡનჹᔈډ 2, ೭ኬ΋ޔΠѐό൩߄Ң
Ԗ܌ infinite set ೿ёаک N ,ԋ΋ჹ΋ჹᔈ׎ Զ೷ԋ܌Ԗޑ໣ӝ೿ࢂ countable ೭ኬڻޑ
?౜ຝ܁ ೭ኬځݤ࣮ޑჴࢂᒱޑ, ЬाޑচӢךࢂॺዴჴёаճҔ well-order ፦ஒ໣ӝ܄ޑ
ύޑϡનவλ௨ډε, ՠ೭٠όж߄ёаஒ؂΋ঁϡન೿௨ډ. ܭӵჹٯ N ॺёаԖаך
Πޑ order ≼: ऩ a,b ∈ N Ъӕڻӕଽ, ۓ߾ a ≼ b ऩЪ୤ऩ a ≤ b; Զऩ a 數ڻࣁ b ,ଽ數ࣁ
ۓ߾ a ≼ b. ӧԜۓကϐΠךॺϝёள (N,≼) ࣁ well-ordered set, ՠࢂऩவλډε௨ׇ, ߾
2 (ଽ數ޑҺՖ܈) ҉ᇻ೿คݤ೏௨ډ (ӢࣁѸ໪ஒڻ數Ӄ௨ֹωૈ௨ଽ數).

6.3. Zorn’s Lemma

Zorn’s Lemma ک Axiom of Choice Ψࢂ฻ሽޑ. җܭѬޑ前ᚒჹ΋૓ޑ partial ordered
set ೿ё٬Ҕ, .аၨٰܰ৾ᔈҔ܌ ΨӢԜԖ೚ӭ數學΢ۓޑ౛ࢂҔѬ௢ளޑ, ࣁ΋૓ᆀϐࡺ
Lemma. ٣ჴ΢, аࡕεৎӧၶډ಄ӝ Zorn’s Lemma ,前ᚒਔޑ ёаӵ٬Ҕ Axiom ΋ኬޔ
ௗ঺Ҕ. ॺόѐ論᛾ךа܌ Zorn’s Lemma ک Axiom of Choice Well-ordering܈) Theorem)
ϐ໔ޑ฻ሽᜢ߯, Զ஑ܭݙΑှ೭ঁ Lemma.

२Ӄךॺӧӣ៝΋٤Ԗᜢܭ order .ကۓޑ ӧ΋ঁ partial ordered set (S,≼) ύ, ଷ೛ T

ࢂ S ޑ subset Ъ T ӧ ≼ ϐΠ (T,≼) ΋ঁࢂ total ordered set (ཀջჹҺཀ t, t ′ ∈ T ࣣԖ

t ≼ t ′ ܈ t ′ ≼ T ), ॺᆀך T ࣁ (S,≼) ΋ঁޑ chain. ჹܭ S ΋ঁޑ nonempty subset S′, ॺך
ᇥ u ∈ S ࢂ S′ ΋ঁޑ upper bound, ҢჹҺཀ߄ s′ ∈ S′ ࣣԖ s′ ≼ u. Զךॺᇥ µ ∈ S ࢂ S ޑ

maximal element, Ң߄ µ ∈ S Ъ S ύؒԖҺՖϡન s ཮ᅈى µ ≼ s (Ψ൩ࢂᇥ S ύޑϡન s,
ाόࢂᅈى s ≼ µ ൩کࢂ µ όૈКၨελ). ౜ӧךॺёа௶ॊ Zorn’s Lemma.

Lemma 6.3.1 (Zorn’s Lemma). ଷ೛ (S,≼) ΋ঁࢂ partial ordered set. ऩ S ύ؂΋ঁ

chain ࣣӧ S ύԖ upper bound, ߾ S Ԗ maximal element.

வ Zorn’s Lemmaޑ௶ॊёޕ,྽ךॺा᛾ܴ΋ঁ੝ޑۓ partial ordered setԖ maximal
element, ёаԵቾ٬Ҕ Zorn’s Lemma. Ψ൩ࢂᇥ, ऩा᛾ܴ΋ঁ poset (S,≼) Ԗ maximal
element, ॺёаԵቾך S ύҺཀޑ΋ಔ chain, ฅࡕ၂๱ӧ S ύډפԜಔ chain ޑ upper
bound. ӵ݀ૈ᛾ܴ܌Ԗޑ chain ࣣӧ S ύёډפ upper bound, ٗሶ poset (S,≼) ཮Ԗ

maximal element. ाݙཀ, ೭္ךॺ੝ձமፓ, ؂΋ঁ chain ޑ upper bound Ѹ໪ӧ S ύפ

,ډ ց߾όૈዴߥ S Ԗ maximal element.
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ёа࣮р Zorn’s Lemma ϝฅࢂፋ論Ӹӧୢޑ܄ᚒ. җܭѬک Axiom of Choice аϷ
Well-ordering Theorem ,ޑ฻ሽࢂ ࢂΨό܄Ӹӧޑள܌аѬ܌ constructive. Ψ൩ࢂᇥ, ך
ॺё᛾ள maximal element ,܄Ӹӧޑ ՠคவளޕ೭٤ maximal element Ԗব٤. Zorn’s
Lemma ཮ӧஒٰ೚ӭ數學ፐำύҔډ. ,ӵж數ύٯ ा᛾ܴ؂ঁ ring ࣣӸӧ๱ maximal
ideal; ጕ܄ж數ύ, ा᛾ܴ܌Ԗޑ (infinite dimensional) vector space ࣣӸӧ΋ಔ basis, ೿
ाҔډ Zorn’s Lemma. ೭္ךॺ੝ձᖐр΋ঁதத٬Ҕ Zorn’s Lemma ,ݩ௃ޑ ٣ჴ΢前
य़܌ᖐޑ೭ٿᅿٯη൩ࢂӧ೭ᅿ௃ݩϐΠள᛾ޑ.

Proposition 6.3.2. ଷ೛ S ޑ፦܄ۓ੝ࢌԖڀҗ΋٤ࢂ sets .໣ӝޑԋ܌ Եቾ΋૓໣ӝ
х֖ᜢ߯ޑ ⊆ ޑԋ׎܌ partial ordered set (S ,⊆). ऩ S ύҺཀޑ΋ಔ chain ᖄ໣ϝӧޑ
S ύ, ӧ߾ S ύѸӸӧ΋໣ӝ M ٬ள S ύҺ΋໣ӝ S ࣣό཮ᅈى M ⊂ S.

Proof. ཀݙ S ೭΋ঁ໣ӝ္ޑϡનϝࣁ໣ӝ. ޑᡉܴࡐ S ύҺ΋ಔ chain ᖄ໣Ѹх֖ޑ
Ԝ chain ύҺ΋໣ӝ, җࡺ S ύҺཀޑ΋ಔ chain ᖄ໣ϝӧޑ S ύϐଷ೛ޕԜᖄ໣ࢂߡ

Ԝ chain ΋ঁޑ upper bound. ӢԜҗ Zorn’s Lemma ޕ (S ,⊆) Ԗ maximal element M, ҭ
ջ M ࢂ S ύޑ΋ঁ໣ӝ, ԶЪ S ύؒԖځдޑ໣ӝ཮К M “ε” (Ψ൩ࢂᇥؒԖځдޑ໣
ӝ཮х֖ M), .౛ۓள᛾ҁࡺ �

೭္ךॺा੝ձᇥܴࢂޑ, Һཀޑ΋ಔ໣ӝޑᖄ໣྽ฅх֖ځύҺ΋໣ӝ, ೚ӕ܈а܌
學཮ᅪୢࣁՖ Proposition 6.3.2 ύाଷ೛Һཀޑ΋ಔ chain ᖄ໣ϝӧޑ S ύ? ೭൩ךࢂ
ॺ前य़மፓޑाճҔ Zorn’s Lemma ؂΋ঁܭख़ᗺӧޑ chain ޑ upper bound ाӧ S ύ.
ᖄ໣ᗨё಄ӝڗаӀ܌ upper bound ,ा؃ޑ ՠёૈό಄ӝӧ S ύޑा؃. ӢԜ΋૓٬Ҕ
Proposition 6.3.2 ӵՖճҔܭख़ᗺӧޑ “chain” ,܄੝ޑ ᛾ܴஒѬॺڗᖄ໣ࡕϝ཮ӧ S ύ.
೭΋ᗺஒٰၶډҔ Zorn’s Lemma ᛾ܴୢᚒਔ, ୍Ѹ੮ཀ.


