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త
ຊڀݚ〤ଟ߲ࣜぐぶぎ゚〣むゐぷ゙ひぜ (४ૉ)ղぇ࠷ऴత〝『.
〈ぁ〤௨ৗ〣४ૉղぇむゐがの　〣߹〠֦ு『〷〣〜, ҎԼ〣
とふひゆぇߟ⿺〈〝〠〟.

むゐぷ゙ひぜ࠷খଟ߲ࣜ: むゐぷ゙ひぜぐぶぎ゚〣そ゛ゅべが
ఈ〠ؔ『֤ج cell ্〜, ఆ「〔ม〣࠷খଟ߲ࣜぇࢉܭ『.
むゐぷ゙ひぜࠜجղ:
⇔ むゐぷ゙ひぜ࠷খଟ߲ࣜ〣むゐぷ゙ひぜແฏํղ
⇔ むゐぷ゙ひぜଟ߲ࣜ〣むゐぷ゙ひぜ GCD ࢉܭ
むゐぷ゙ひぜ੪࣍ղ:
⇔ むゐぷ゙ひぜぐぶぎ゚〣むゐぷ゙ひぜぐぶぎ゚ࢉܭ
むゐぷ゙ひぜطղ/むゐぷ゙ひぜૉ (४ૉ)ղ:
⇔ Ұൠ〣Ґஔ〠⿴むゐぷ゙ひぜଟ߲ࣜ〣むゐぷ゙ひぜҼ
ղ

むゐぷ゙ひぜଟ߲ࣜ〣むゐぷ゙ひぜҼղ๏
ICMS 2006 〜ఏҊ「〔ૉ๏ (Naive Method)ぇൃ
ల《【, શ〟ぎ゚っ゙どわ〝『
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؆୯〟ྫ〠〽ૉ๏〣հ
f(x, y) = x2 − y2 − ay − a, 〈〈〜 x, y 〤௨ৗ〣ม〜 a 〤むゐが
のが〝『. a = 0 〳〔〤 a = 4 〣〝　〠ݶ〿 f(x, y) 〤 Q ্〜Մ〜
⿴. 〈ぁ〤ҎԼ〣〽⿸〠ࣔ『〈〝〜　.

ม b2, b2, b0, c2, c1, c0 ぇಋೖ「〛, f(x)  〣ੵ〠〟Ҽࣜ࣍1
ղぇߟ⿺.

f(x, y) = (x+ b2y
2 + b1y + b0)(x+ c2y

2 + c1y + c0).

〈ぁ〽〿, a, b2, b1, b0, c2, c1, c0 ぇม〝『࿈ཱํఔࣜಘ〾
ぁ. 





b2 + c2 = 0 (xy2〣)
b1 + c1 = 0 (xy〣)
b0 + c0 = 0 (x〣)
b2c2 = 0 (y4〣)

b2c1 + b1c2 = 0 y3(〣)
b2c0 + b1b1 + b0c2 + 1 = 0 y2(〣)

a+ b1c0 + b0c1 = 0 y(〣)
a+ b0c0 = 0 (ఆ߲)
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ಋग़《ぁ〔࿈ཱํఔࣜぇղ。〈〝〜, ม b2, b1, b0, c2, c1, c0 ぇ
ؚ〳〟⿶ a 〕々〣ࣜࢉܭ《ぁ.

a2 − 4a = 0.

݁Ռ〝「〛, a #= 0, 4 〣〝　〤 f(x, y) 〤 Q (《〾〠〤Q 〣ด
แ)্〜ط〝〟.
〳〔, a = 0, 4 〣〝　〤〒ぁ〓ぁҎԼ〣〽⿸〠Ҽղ《ぁ.

f(x, y) = x2 − y2 = (x− y)(x+ y)

f(x, y) = x2 − y2 − 4y − 4 = (x− y − 2)(x+ y + 2)

,ࡍ࣮ ࿈ཱํఔࣜ〠⿶〛, ରԠ『ぐぶぎ゚〣そ゛ゅべがجఈ
ぇফڈॱং a ≺≺ {b2, b1, b0, c2, c1, c0} 〜〝〉』ࢉܭ〜 a 〕々〣੍
ࣜぇࢉܭ『〈〝〜　. (ফڈぐぶぎ゚ࢉܭ〠〟〘〛⿶.)
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むゐぷ゙ひぜҼղ〣ઃఆぇ༩⿺. 〈〣〽⿸〟ઃఆ〠ม『〠
〤, むゐぷ゙ひぜぐぶぎ゚〣ஞߏ࣍๏ぇద༻『ぁ〥〽⿶.

ઃఆ
A = {a1, . . . , am} ぇむゐがのが〣ू߹, X = {x1, . . . , xn} ぇม
〣ू߹〝『. 〳〔, K ぇମ〝「, K ぇ〒〣ดแ〝『.

むゐぷ゙ひぜଟ߲ࣜ f(A,X) 〠ର「〛, ⿴ z ∈ X ぇબえ〜ओม
〝「, f(A,X) ぇมぇ z 〝『 K[A, Y ] ্〣ଟ߲ࣜ〝ߟ⿺.
〈〈〜 Y ⊂ X \ {z} 〜⿴. (Y 〤ۭ〜〷〽⿶.) ؆୯〣〔〶〠
f(A,X) ぇ f(z) 〝ද『.

؆୯〣〔〶〠, f(z) = f(A,X) 〤 K[A,X] ,」〝ط〜্ f(z) 〤ม
 z 〠ؔ「〛ゑぺひぜ〝『.

ҎԼ〜〤, ૉ๏ぇҰൠ〣ܗ〜આ໌『. 〒〈〜,
f(z) = zd + fd−1(A, Y )zd−1 + · · ·+ f0(A, Y ), Y = {y1, . . . , yr}, 〝『.
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ૉ๏〣֓ཁ
ҎԼ〣Ҽղぇߟ⿺. (⿶〽〚。〟〜ղط)

f(z) = g1(z) · · · gs(z), (1)

֤Ҽࢠ g1(z), . . . , gs(z) 〣ぇ『〮〛ಠཱ〟ม b(1)d1−1,eD1,...,Dr
,

. . ., b(1)0,e0,...,0 , . . . , b
(s)
ds−1,eD1,...,Dr

, . . . , b(s)0,e0,...,0 〠ஔ　⿺. 『〟い〖,






g1(z) = zd1 +
∑

k<d1,i1≤D1,...,ir≤Dr
b(1)k,ei1,...,ir

yi11 · · · yirr zk

g2(z) = zd2 +
∑

k<d2,i1≤D1,...,ir≤Dr
b(2)k,ei1,...,ir

yi11 · · · yirr zk

...
...

gs(z) = zds +
∑

k<ds,i1≤D1,...,ir≤Dr
b(s)k,ei1,...,ir

yi11 · · · yirr zk,

〜⿴. 〈〈〜 d1 + · · ·+ ds = d, Dj = degyj (f) 〜⿴. ҎԼ〜〤,

〣゙とぷ࣍ d = (d1, . . . , ds) ぇҼղ〣〫ݺ〝ܕ〈〝〠『.
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ղぐぶぎ゚: ࣜ (1) ぇむゐがの〣ଟ߲ࣜ〠ஔ　⿺〈
〝〜, ࿈ཱํఔࣜಘ〾ぁ. 〈ぁ〠ରԠ『ଟ߲ࣜ K[A,B]
〣ぐぶぎ゚ぇ Jd 〝。. 〈〈〜, B 〤ಋೖ《ぁ〔むゐがのが〣ू
߹〝『. 〈〣ぐぶぎ゚ Jd ぇ〈〈〜〤, Ҽղ〣ܕ d 〣ղぐ
ぶぎ゚〝〫ݺ.

ղぐぶぎ゚〣ඇࣗ໌ੑ: Ҽղ (1) ࣮ݱՄ〞⿸〤ぐぶ
ぎ゚ Jd ࣗ໌〜〟⿶〞⿸〝ಉ〜⿴. 〽〘〛, 〈ぁ〽〿, む
ゐがのがA 〠ؔ『੍ࣜぇಘ〈〝〜　.
〈〈〜, ぐぶぎ゚ࣗ໌〜〟⿶〈〝〤, ดแ্〜 (A,B) 〠ؔ『
ղଘࡏ『〈〝〜⿴. 〽〘〛, Մ〟Ҽղ (1) 〤جຊత〠
〤ดମ্〣ղ〠ରԠ『〈〝〠〟.

ফڈぐぶぎ゚〠〽੍݅〣ಋग़: ফڈぐぶぎ゚ Ed = K[A]∩Jd

ࣗ໌〜〟⿶〝　〠〤, ফڈఆཧぇ༻⿶〈〝〜, ফڈぐぶぎ゚〣そ
゛ゅべがجఈ GA むゐがのが A 〣ຊ࣭త〟݅ぇ༩⿺.
ಘ〾ぁ〔݅〣ਖ਼ੑ〤, f(A,X) 〝 GA 〜ੜ《ぁぐぶぎ゚〣
ૉղぇࢉܭ『〈〝〜֬ೝ〜　.
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ফڈぐぶぎ゚ Ed = K[A] ∩ Jd ࣗ໌〣߹ぇߟ⿺〽⿸. ྫ⿺〥, f  2
ม (ॏ〴　) ੪࣍ଟ߲ࣜ〣߹〠〤, f 〤〞〣〽⿸〟むゐがの〣
〜〷, K ্〜 .〣ੵ〠ղ《ぁࣜ࣍1 (ྫ 3 ぇࢀর.)

〈〣〽⿸〟߹〠〤, ผ〣ํ๏〜むゐぷ゙ひぜҼղぇهड़『〈〝
〠〟. (ྫ 7 ぇࢀর.)
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ྫ 1 (1むゐがのが〣యྫܕ)

K = Q, A = {a}, X = {z, y} 〝「, f ぇҎԼ〝『.

f = x4 + (−y2 + y)x3 + (−y3 + 3y2 + y + a2 − 4)x2 + (−y4 + 2y3

+(−a2 + a+ 1)y2 − 3y − a+ 1)x− y5 + y4 + (a2 − a+ 3)y3

+(a− 3)y2 − 2y + a2 − 2a+ 2.

ௐ〮Ҽղ〣ܕ〤 (1, 3), (2, 2), (1, 1, 2), (1, 1, 1, 1) 〜⿴.

ܕ (1, 3): ղぐぶぎ゚ J(1,3) 〣߲ॱং a ≺≺ B 〠ର『そ゛ゅ

べがجఈ〤 {a, (b(1)0,0)
2 − b(1)0,0 − 2, b(1)0,0 + 3b(1)0,1 − 2, . . .}.

〝〟. 〽〘〛, a = 0 ܕ (1, 3) ぇ࣮ݱ『〔〶〣݅〝〟.

ܕ (2, 2): ղぐぶぎ゚ J(1,3) 〣߲ॱং a ≺≺ B 〠ର『そ゛ゅ

べがجఈ〤 {a2 − a, (b(1)0,0 + 1)a, (b(1)0,0)
2 + 3b(1)0,0 + 2, . . .}

〝〟. 〽〘〛, a = 0, 1 〣〝　〠, f  2〙〣 》ղ〠ࢠҼ࣍2
ぁ.

ܕ (1, 1, 2): ܕ (1, 3) ܕ〝 (2, 2) 〣݅ぇ߹い【〝, a = 0 〤ܕ
(1, 1, 2) ぇ࣮ݱ『〔〶〣݅〜⿴. ܕ (1, 1, 1, 1) 〤ى〈〿ಘ〟⿶.
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ྫ 2 (2むゐがのが〣ྫ)

K = Q, A = {a1, a2}, X = {z, y} 〝「,

f = x3 + (−y2 + a1y + a2)x
2 − a1y

2x+ a1y
4 − a21y

3 − a2y
2.

〝『. Մ〟Ҽղ〣ܕ〤 (3), (1, 2), (1, 1, 1) 〜⿴.

ܕ (1, 3) 〠ର『ղぐぶぎ゚ J1,3 〣そ゛ゅべがجఈ〤ҎԼ〝〟.

{a2a21 − a2a1, (a
3
2 + a22)a1 − a32 − a22, b

(1)
0,0a

3
1 − b(1)0,0a

2
1, . . .}

〈〣〝　ফڈぐぶぎ゚〤ඇࣗ໌〜

E(1,3) = 〈a2a21 − a2a1, (a
3
2 + a22)a− a32 − a22〉

〝〟〿, ૉҼࢠ〤 〈a1 − 1〉, 〈a2〉, 〈a1, a2 + 1〉 〜⿴. 〽〘〛, a1 = 1,
a2 = 0 〳〔〤 a1 = 0 ∧ a2 = −1 〣〝　〠 f 〤 .〘࣋ぇࢠҼ࣍1

f(z) =






(x− y)(x+ y)(x− y2 + y + a2) (a1 = 1 〣〝　)
(x− y2 + a1y)(x2 − a1y2) (a2 = 0 〣〝　)
(x− 1)(x2 − y2x− y2) ((a1, a2) = (0,−1) 〣〝　)

2൪〣߹〠Ҽࢠ〠 a1 ݱぁ〣〜, ܕ (1, 1, 1) 〣ばこひぜඞཁ〠
〟. (2൪〣Ҽࢠ x2 − a1y2 〤੪࣍〜⿴.) 10 / 21

ྫ 3 (੪࣍〣ྫ)

ྫ 2 〣Ҽࢠ x2 − ay2 ぇߟ⿺. ܕ (1, 1) 〠ର「〛, ղぐぶぎ゚ J1,1 〣
߲ॱং a ≺≺ B 〠ؔ『そ゛ゅべがجఈ〤ҎԼ〝〟.

{b(1)0,0a, (b
(1)
0,2)

2,−b(1)0,1 − b(2)0,1, . . .}

〈〣〝　, ղぐぶぎ゚〤།Ұ〣ཱݽૉҼࢠ P ぇ࣋〖, そ゛ゅべがجఈ
〤ҎԼ〝〟.

{a− (b(2)0,1)
2, b(1)0,0, b

(2)
0,0, b

(1)
0,1 + b(2)0,1, b

(1)
0,2, b

(2)
0,2}

〽〘〛, P 〤 {b(2)0,1} ぇ MIS ,〗࣋〠 a 〤〒〣ଟ߲ࣜ (b(2)0,1)
2 〝「〛ද《ぁ

. ({a} 〷 MIS 〜⿴.)

『〟い〖, Q ্〜Ҽղ〣ܕ (1, 1) ぇ࣮ݱ『 a 〣〤 {c2 | c ∈ Q}
〜⿴.

,ࡍ࣮ f 〠⿶〛 a 〠 c2 ぇೖ『〈〝〜 (c 〤 Q ぇಈ。), f(c2, x, y)
〤 Q ্〜 〣ݸ2 ࢠҼ࣍1 x− cy, x+ cy 〠ղ《ぁ.
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߹〘࣋〣むゐがのがぇݸ1

むゐぷ゙ひぜҼղ〣શ〟ぎ゚っ゙どわぇߏ『〔〶〣ୈҰา
〝「〛, ,ຊ〝〟ج〷࠷ 2ม z, y 〜 〣むゐがのがݸ1 a ぇߟ⿺.

ҙ 4 (2ม〭〣ؼண)

ޮՌత/࣮ࡍతめ゚よ゚ぷ〣طఆཧ (Kaltofen,1985) 〠〽〿, 3มҎ্
〣ଟ߲ࣜ〣طੑఆ〤 2มଟ߲ࣜ〣طੑఆ〠ؼண《ぁ.

⇒ 〣Ҽղ〤ݩ 2ม〭〣ؼண「〔〝　〣Ҽղ〠〟. (《〾〟
ղ〠〟Մੑ〷⿴)

ҎԼ〜〤むゐぷ゙ひぜଟ߲ࣜ f(a, z, y) 〤 K[a, z, y] 〜ط〜⿴〿,
ओม z 〠ؔ「〛ゑぺひぜ〝『. 〳〔, Ҽղ〣ܕ〝「〛
d = (d1, . . . , ds) ぇߟ⿺.
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ࣗ໌〜〟⿶ফڈぐぶぎ゚〣ଘࡏ〠〤, ઈରطੑඞཁ〝〟.

ఆٛ 5 (ઈରطੑ)

むゐぷ゙ひぜଟ߲ࣜ f(a, z, y) 〤 K[a, z, y] ,〿⿴〜ط〜 ओม z 〠
ؔ「〛ゑぺひぜ〝『. f(a, z, y) ઈରط〜⿴〝〤, f(a, z, y)  a
ぇม〝『༗ཧؔମ K(a) 〣ҙ〣༗֦࣍ݶେ্〜ط〜⿴〝　
〠⿶⿸.

〚」〝ੑ〣ఆ๏ط〣ઈରه্ Kaltofen (1983) 〠〽〷〣⿴.
(〈〈〜〤ମぇ K(a) 〝「〛ద༻「〛⿶.)
ҎԼ〜〤, ؆୯〣〔〶 f(a, z, y) 〤ఆٛ 5 〣〷〣〝『.

ઈରطੑఆ๏
⿴ β ∈ K 〠ର「〛, f(a, z,β) 〤ແฏํ〜⿴〿, 〒〣 K ্〣طҼࢠ
ぇ g1, . . . , gs 〝『. 〈〣〝　, f(a, z, y) ઈରط〜⿴〈〝〣ඞཁे
݅〤, f(a, z, y) 〤֤֦େମ K(a)[w]/〈gi(a,w)〉, (i = 1, . . . , s), ্〜
.〜⿴〈〝〜⿴ط
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ઈରط〟߹〠〤શ〟むゐぷ゙ひぜҼղ࣮ݱ《ぁ.

ఆཧ 6 (ઈରط〣߹〣むゐぷ゙ひぜղ)

f(a, z, y) 〤ઈରط〙ゑぺひぜ〟むゐぷ゙ひぜଟ߲ࣜ〝『. f 〣
ղ〣ܕ d = (d1, . . . , ds) 〠ର『ղぐぶぎ゚ Jd ࣗ໌〜〟⿶〝　Ҏ
Լ〿ཱ〙.

Jd 〤 0 ,〿⿴〜ݩ࣍ 〒〣ྵू߹ VK(Jd) 〤༗ूݶ߹〜⿴.

ফڈぐぶぎ゚ Ed = K[a] ∩ Jd 〤ࣗ໌〜〟⿶.

֤ྵ (VK(Ed) 〣ݩ) 〾Ҽղ〣ܕぇ࣮ݱ『むゐがのが a
〣 K ্〣ぇ『〮〛ٻ〶〈〝〜　.

ղぐぶぎ゚ࣗ໌〜⿴ぁ〥, ⿶〟 K 〜〣 a 〣〠ର「〛〷
f(a, z, y) 〤ط〜⿴.

ղぐぶぎ゚ࣗ໌〜〟⿶߹〠〤, ༗ݸݶ〣 a 〣ぇআ⿶〛
f(a, z, y) 〤 K .〜⿴ط〜্ 『〟い〖, K .〜⿴ط〷〜্
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ઈରط〜〟⿶߹

f(a, z, y) ઈରط〜〟。, Ҽղ〣ܕ d 〠ର『ղぐぶぎ゚ Jd

ࣗ໌〜〟⿶߹〠〤ҎԼ〿ཱ〙.

ফڈぐぶぎ゚ Ed 〤ࣗ໌〝〟〿, 〒〣 Zariski ดแ〤K 〝〟.

〈〣߹〠 a 〣ຬ〔『〮　੍ࣜ〤〟⿶.

Ұํ, Jd 〣 K[a,B] 〠々ૉҼࢠぇࢉܭ『ぁ〥, ҎԼ〝〟.

0 ࢠૉҼ⿶〟〜ݩ࣍ P 〤 ,〿⿴〜ݩ࣍1 〒〣 MIS ぇ B 〣ݩ〾〝
〈〝〜　. 〒〈〜 MIS ぇ {b} 〝『ぁ〥, K(b)[{a} ∪B \ {b}]
〠々 P 〣֦େぐぶぎ゚ P e 〤 0 .⿴〜ݩ࣍

〽〘〛, a 〤 K(b) ্〜త〝〟〿, a 〤ؔ〝「〛ද《ぁ.
〝。〠, ӡ〟߹〠〤 b 〣༗ཧؔ〝「〛ද《ぁ.

〈〣ؔදݱ〹༗ཧؔදݱぇ a 〣〝ߟ⿺〈〝〷〜　.
⇒ 〈ぁぇ〘〛むゐぷ゙ひぜҼղぇఆࣜԽ〜　.

15 / 21

ྫ 7 (ઈରط〜〟⿶ྫ)

f(a, z, y) = (z − y + 1)3 + a(z − y + a) 〠ର「〛, y = 0 〝『〝,

g(a, z) = f(a, z, 0) = z3 + 3z2 + (a+ 3)z + a2 + 1

〜⿴. g(a, z) 〤 Q ,〜〜⿴〣ط্ Q(a) .〜⿴ط〜্ 「「,
f(a, z, y) 〤 Q(a)[w]/〈g(a,w)〉 ্〜Մ〝〟. ,ࡍ࣮ ぐぶぎ゚
〈f(a, x, y), g(a,w)〉 〣ૉղࢉܭ〽〿, ҎԼ〣ղಘ〾ぁ.

f(a, z, y) ≡ (z − y − w)(z2 + (−2y + w + 3)z + y2 + (−w − 3)y

+w2 + 3w + a+ 3) (mod w3 + 3w2 + (a+ 3)z + a2 + 1)

ҎԼܕ (1, 3) 〠ର『ղぐぶぎ゚ J(1,3) 〣そ゛ゅべがجఈ〝〟.

{a2−b(1)0,0a−(b(1)0,0)
3+3(b(1)0,0)

2−3b(1)0,0+1,−a−(b(1)0,0)
2+3b(1)0,0+b(2)0,0−3, . . .}

ղぐぶぎ゚〤 〣ݸ1 ࢠૉҼཱݽݩ࣍1 P 〝 〣ݸ2 ぇࢠຒૉҼݩ࣍0
.〘࣋ 〳〔, b(1)0,0  P 〣 MIS 〜⿴〿, a 〤 b(1)0,0〣ؔ〝「〛ද《ぁ

. ۩ମత〠〤 c = b(1)0,0 〝。〝, ҎԼ〝〟.

a =
c±

√
4c3 − 11c2 + 12c− 4

2
.
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ྫ 8 (1ม〣߹)

1ม〣߹〝「〛 f(a, x) = x3 − ax2 + (a− 3)x+ 1 ぇߟ⿺. f 〤Ґ
 3〣८ճ܈ぇす゜ぎ࣋〠܈〙 generic ଟ߲ࣜ〜⿴.

Ҽղ〣ܕ (1, 2) 〠ର「〛, ղぐぶぎ゚ J1,2 〤།Ұ〣ཱݽૉҼࢠ P
ぇ࣋〖, ҎԼ〣そ゛ゅべがجఈぇ࣋〙.

{((b(1)0 )2+b(1)0 )a+(b(1)0 )3−3b(1)0 −1, (b(1)0 +1)a+(b(1)0 )2+b(2)0 +3, a+b(1)0 +b(2)1 }

〈〈〜, P 〤 {b(1)0 } ぇ MIS ,〗࣋〚」〝 Q(b(1)0 )[a, b(2)0 , b(2)1 , b(2)0 ] 〜〣֦
େぐぶぎ゚ P e 〷ಉ」そ゛ゅべがجఈぇ࣋〙.

〽〘〛, a 〤 b(1)0 #= 0,−1 〣߹〠〤, b(1)0 〣༗ཧؔ

−(b(1)0 )3 + 3b(1)0 + 1

(b(1)0 )2 + b(1)0 )

〝「〛ද《ぁ. ,ࡍ࣮ f 〠⿶〛 a 〠 −c3+3c+1
c2+c ぇೖ『〝 f 〤 Q

্〜 〣ݸ3 ࢠҼ࣍1 x+ c, x− 1− 1
c , x− 1

c+1 〣ੵ〠ղ《ぁ. 〈〈〜
c 〤 Q \ {0,−1} ぇಈ。〷〣〝『.
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ޮత〟ぎ゚っ゙どわ〣〔〶〠Ҽղ〣ܕ〠『.

ఆٛ 9 (ܕ〟త࢝ݪ)

Ҽղ〣ܕ d = (d1, . . . , ds) ࢝ݪత〜⿴〝〤, d 〣ࡉ〝〟Ҽ
ղ〣ܕଘࡏ「〟⿶〝　〠⿶⿸.

ҙ 10

࣍〕」ఆݻ d 〠ର「〛, .〤ҎԼ〝〟ܕ〟త࢝ݪ

(1, d− 1), (2, d− 2), . . . ,

(
d− 1

2
,
d+ 1

2

)
(d ح〣߹)

(1, d− 1), (2, d− 2), . . . ,

(
d

2
,
d

2

)
(d ۮ〣߹)

,ぁ〥〶ٻむゐがのぇ』ݱぁぇ࣮〒〚⿶〘〠ܕ〟త࢝ݪ 〒ぁ〾〽〿,
『〮〛〣ݱ࣮〚⿶〘〠ܕ『むゐがのがい〈〝〠ҙ『.
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K ্〣むゐぷ゙ひぜҼղぎ゚っ゙どわ

ೖྗ: むゐぷ゙ひぜଟ߲ࣜ f(a, z, y), 〔〕「 f(a, z, y) 〤ઈରط〙
z 〠ؔ「〛ゑぺひぜ〜⿴.

(1) f(a, z, y) 〣 z 〠ؔ『࣍〠ର『࢝ݪత〟ܕぇੜ『.

(2) ܕ〟త࢝ݪ֤ d 〠ର「〛, ղぐぶぎ゚ Jd ぇࢉܭ『.

(i) Jd ࣗ໌〜〟⿶〝　:
ɾফڈぐぶぎ゚ Ed = K[a] ∩ Jd ぇࢉܭ『.
ɾEd 〣ੜݩ g(a) 〣 K ্〣ࠜぇࢉܭ『.
ɾg(a) 〣֤ࠜ α 〠ର「〛, f(α, z, y) ぇ K ্〜Ҽղ『.

(ii) Jd ࣗ໌〟〝　: ܕ d ぇ࣮ݱ『 a 〣〤ଘࡏ「〟⿶.

(3) むゐがのが〠々Ҽղ〣݁Ռぇ౷』ݱぇ࣮ܕ〟త࢝ݪ
߹『.
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〵『〨

Yokoyama (2006) 〣ଓ　〝「〛, 〒〈〜ఏҊ《ぁ〔ૉ๏〠。〛جશ
〟むゐぷ゙ひぜҼղぎ゚っ゙ど〣࣮〠ݱ々〛〣ਐぇใࠂ「〔.

ཁ 11 (ૉ๏〠ؔ『ཧత݁Ռ〠〙⿶〛)

むゐがのが 〣߹〠〤Ҽղ『むゐぷ゙ひぜଟ߲ࣜݸ1
ઈରط〜⿴ぁ〥, ֤Ҽղ〣ܕ〠ର「〛, 〒ぁぇ࣮ݱ『む
ゐがのが〣ぇ『〮〛ٻ〶〈〝〜　〈〝໌〾〠〟〘〔.

むゐぷ゙ひぜଟ߲ࣜઈରط〜〟⿶〝　〠〤, Ҽղ〣ܕぇ࣮
.Մ〜⿴〜〝〉⿸むゐがのが〣ද「ํぇؔぇ』ݱ
⇒ 〈〣ද「ํ࣮ࡍత〜⿴〞⿸〤࣍〣ڀݚ՝〜⿴.
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ཁ 12 (ૉ๏〣࣮ੑࡍ〠〙⿶〛)

むゐぷ゙ひぜଟ߲ࣜ〣Ҽղ〠〙⿶〛〤, ඪ४త〟ふとぷ༻〣〷
〣〟⿶〣〜, .⿶〟、』〠〤とべひゆてゖひぷݧ࣮ػࢉܭ

アはわ〟むゐぷ゙ひぜଟ߲ࣜ〤ղぐぶぎ゚〰〱ࣗ໌〠〟.
.〕〙「〔〷〣ぇ࡞〠ҝత࡞〣ଟ߲ࣜ〤ݧ࣮

.〜　〛⿶ࢉܭ〜খ《⿶߹〠〤ૉ๏࣍

ૉ๏〣ޮੑ〤ղぐぶぎ゚〣そ゛ゅべがجఈࢉܭ〣ޮੑ〠ґ
ଘ「〛⿶.

ૉ๏〠々Ճ〣ม B 〣ݸ〤 O(dxdy) 〜⿴. (〈〈〜
dx, dy 〤〒ぁ〓ぁଟ߲ࣜ〣 x 〝࣍ y (.』ぇද࣍
.〣վྑඞཁ〜⿴〣ޮԽ〠〤ෆཁ〟มぇࢉܭ

,⿶〛〤〠ੑࡍ࣮ ೖྗଟ߲ࣜૄ〜⿴〈〝〷ॏཁ〝ࢥいぁ.

〉ਗ਼ௌぇ⿴〿〝⿸〉》⿶〳『.
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