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໰୊ 4

໰୊̐Λબ୒ͨ͠৔߹ʹ͸ɺ͜ͷϖʔδʹ͋Δ໰ 1ͱɺ࣍ͷϖʔδʹ͋Δ໰ 2ͷ྆ํʹ

ղ౴͠ͳ͍͞ɻ

໰ 1.

͋ΔௐࠪʹΑΓɺ(x, y)ͱ͍͏ 2ͭͷม਺ͷ૊ʹ͍ͭͯɺ

(xi, yi) (i = 1, 2, . . . , N) (1)

ͱ͍͏ N ૊ͷσʔλ͕ಘΒΕ͍ͯΔɻҎԼͷ໰͍ʹ౴͑ͳ͍͞ɻ

1) ۠ؒ [−∞,∞]Ͱఆٛ͞ΕΔ֬཰ม਺ ξ ͷ֬཰ີ౓ؔ਺͕ɺ

f(ξ) = A exp[g(ξ)] (2)

Ͱ༩͑ΒΕΔͱ͢Δɻͨͩ͠ɺA͸ఆ਺Ͱ͋Δɻ͜ͷఆ਺ Aͷ஋Λɺؔ਺ g(ξ)Λ

༻͍ͯද͠ͳ͍͞ɻ

2) ͍·ɺఆ਺ a, bΛ΋͍ͪͯɺ

y = ax+ b (3)

ͱ͍͏ؔ܎ΛԾఆ͢Δɻͨͩ͠ɺ࣮ࡍͷௐࠪͰ؍ଌ͞ΕΔσʔλͰ͸ y ͷ஋ʹɺޡ

߲ࠩ ξ ͕෇Ճ͞ΕΔɻ͕ͨͬͯ͠ɺ؍ଌ஋ x̄ ʹରԠ͢Δ؍ଌ஋ ȳ ͷ஋͸࣍ࣜͰ༩

͑ΒΕΔɻ

ȳ = ax̄+ b+ ξ (4)

߲ࠩޡ ξ ͸֤σʔλ͝ͱʹಠཱʹɺࣜ (2)Ͱ༩͑ΒΕΔ֬཰ີ౓ؔ਺ʹैͬͯੜ͡

Δ΋ͷͱ͢Δɻ͜ͷͱ͖ɺ

ɹ L(a, b) =
N∑

i=1

g(yi − axi − b) (5)

ͱ͍͏ؔ਺ͷ஋Λ࠷େԽ͢ΔΑ͏ʹɺa, bͷ஋ΛٻΊΔ͜ͱͷҙຯΛઆ໌͠ͳ͍͞ɻ

3) ΋͠ɺ࣮ࡍʹ͸ɺ

y = x2 (6)

ͱ͍͏͕ؔ͋ੑ܎Δ৔߹ɺ্هͷํ๏Ͱ͸ͲͷΑ͏ͳ໰୊͕ੜ͡Δ͔ɺΘ͔Γ΍͢

͘આ໌͠ͳ͍͞ɻ

4) ه্ 3)ͷΑ͏ͳ໰୊͕͋Δͱͯ͠΋ɺࣜ (3)ΛԾఆͯ͠ɺఆ਺ a, bΛਪఆ͢Δ͜ͱ

ͷଥ౰ੑΛ͍ࣔͨ͠ͱ͢ΔɻͲͷΑ͏ͳओுΛ͢Δ͜ͱ͕Ͱ͖Δ͔ɺड़΂ͳ͍͞ɻ
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໰ 2.

͋Δٕज़Ͱ͸ɺ3छྨͷݯࢿ AɺBɺCΛͦΕͧΕ xɺyɺz ͚ͩ༻͍ͨͱ͖ʹɺੜྔ࢈͸

q = f(x, y, z) = x+ 3y + z (7)

ͱ༩͑ΒΕΔɻҰํɺڥ؀ෛՙͷ੍໿͔Βɺx, y, z ͸

g(x, y, z) = x2 +
y2

4
+ z2 − r ≤ 0 (8)

(r > 0)ͱ͍͏৚݅Λຬͨ͞Ͷ͹ͳΒͳ͍΋ͷͱ͢Δɻ

ੜྔ࢈ q Λ࠷େԽ͢Δ͜ͱΛ͑ߟΔͨΊɺϥάϥϯδϡͷະఆ৐਺๏Λ༻͍Δɻͦͷ

ͨΊ

L = f(x, y, z)− λg(x, y, z) (9)

Λఆٛ͢Δɻͨͩ͠ɺλ͸ϥάϥϯδϡ৐਺Ͱ͋Δɻ

͜ͷͱ͖ɺҎԼͷ໰͍ʹ౴͑ͳ͍͞ɻ

1) q ͷ࠷େ஋Λ r ͷؔ਺ q∗(r)ͱͯ͠ද͠ͳ͍͞ɻ

2) େ஋࠷ q∗(r)Λ r Ͱඍ෼ͨؔ͠਺ΛٻΊͳ͍͞ɻ

3) ه্ 2)Ͱ΋ͱΊͨ஋͸ɺq େԽ͞Εͨ࣌ͷ࠷͕ λͷ஋ͱҰக͢Δ͜ͱ͕஌ΒΕͯ

͍ΔɻͦͷͨΊɺλ ͸γϟυ΢ϓϥΠεͱݺ͹ΕΔɻ͜Ε͸ͲͷΑ͏ͳϓϥΠε

ʢՁ֨ʣͰ͋Δͱ͑ߟΒΕΔͷ͔Λઆ໌͠ͳ͍͞ɻ

4) ͍·ɺr ͷ஋ʹରԠ͢Δίετ c(r)͕

c(r) = r3 (10)

Ͱ༩͑ΒΕΔͱ͢ΔɻίετΛ c̄ ͔ΒΘ͔ͣʹ ∆c̄ ͚ͩ૿Ճͤ͞Δͱɺr ͷ஋΋

ࣜ (10)Λຬͨ͢Α͏ʹมԽ͢Δɻ͜ͷͱ͖ɺੜྔ࢈ q ͷ࠷େ஋ q∗(r)͸ͲΕ͚ͩ

૿Ճ͢Δ͔ɺઆ໌͠ͳ͍͞ɻ

5) ༺ͷΑ͏ͳख๏ΛهΔϓϩδΣΫτΛɺ্͢ڵಈΛৼ׆ۀ࢈ྀͭͭ͠ߟෛՙΛڥ؀

͍ͯධՁ͢Δ৔߹ͷ՝୊ʹ͍ͭͯɺ͏ࢥͱ͜ΖΛड़΂ͳ͍͞ɻ

ʢ໰୊ 4͓ΘΓʣ


