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1 ҎԼͷ໰ʹ౴͑Αɽ

(1) A Λ࣮ n ࣍ਖ਼ํྻߦͱ͢ΔɽA ͕௚ަྻߦͰ͋Δ͜ͱͷఆٛΛड़΂Αɽ

(2) A ͕௚ަྻߦͰ͋Δͱ͖ɼdetA = ±1 Λࣔͤɽ

(3) n ࣮࣍௚ަྻߦͷશମΛ O(n) ͱ͢ΔɽO(n) ͸ྻߦͷੵʹؔͯ͠܈Λͳ͢͜ͱΛ
ࣔͤɽ

(4) O(n) ͷݩ A Ͱ͋ͬͯ detA = 1 Λຬͨ͢΋ͷͷશମΛ SO(n) ͱ͢ΔɽSO(2) ͷ
೚ҙͷݩ͸ɼθ ∈ RΛ༻͍ͯ

(
cos θ − sin θ

sin θ cos θ

)

ͱදͤΔ͜ͱΛࣔͤɽ

(5) O(3) ͷݩͰ͋ͬͯ SO(3) ͷݩͰͳ͍΋ͷͷྫΛҰͭ͛ڍΑɽ

2 (u, v) Λύϥϝʔλͱ͢Δۂ໘

⎧
⎪⎨

⎪⎩

x = −3u+ 1

y = v cos u

z = −v sin u

(0 ! u < 2π, v ∈ R)

ʹ͍ͭͯɼΨ΢εۂ཰ͱฏۂۉ཰ΛٻΊΑɽ

3 n Λ 2 Ҏ্ͷ੔਺ͱ͠ɼෳૉؔ਺ f(z) =
1

zn + 1
Λ͑ߟΔɽ

(1) f(z) ͷཱݽಛҟ఺ͱɼͦ͜Ͱͷཹ਺ΛશͯٻΊΑɽ

(2) R > 1 Λ࣮਺ͱ͠ɼۂઢ C Λ C = {Reiθ | 0 ≤ θ ≤ 2π

n
} ͰఆΊΔɽ͜ͷͱ͖

lim
R→∞

∫

C

f(z) dz = 0 Ͱ͋Δ͜ͱΛࣔͤɽ

(3) ఆੵ෼
∫ ∞

0

1

xn + 1
dx ͷ஋ΛٻΊΑɽ

1
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4 ࣍ͷॳظ৚͓݅Αͼڥք৚݅Λຬͨ͢೤఻ಋํఔࣜ

∂u

∂t
=

∂2u

∂x2
(0 < x < 1, t > 0)

⎧
⎪⎪⎪⎨

⎪⎪⎪⎩

u(x, 0) = 0 (0 < x < 1)

u(0, t) = b (t > 0)

∂u

∂x
(1, t) = 0 (t > 0)

ʹ͍ͭͯ࣍ͷ໰ʹ౴͑Αɽͨͩ͠ɼb͸ఆ਺Ͱ͋Γɼ͜ͷॳظ஋ɾڥք஋໰୊ͷղΛu(x, t)

ͱ͢Δɽ

(1) v(x, t)Λॳظ஋ɾڥք஋໰୊

∂v

∂t
=

∂2v

∂x2
(0 < x < 1, t > 0)

⎧
⎪⎪⎪⎨

⎪⎪⎪⎩

v(x, 0) = −b (0 < x < 1)

v(0, t) = 0 (t > 0)

∂v

∂x
(1, t) = 0 (t > 0)

ͷղͱ͢Δͱɼu(x, t) = b+ v(x, t)ͱͳΔ͜ͱΛࣔͤɽ

(2) u(x, t)ΛٻΊΑɽ

5

(1) M(n,R)Λ n࣮࣍ਖ਼ํྻߦશମ͔ΒͳΔू߹ͱ͠ɼM(n,R)্ͷ ܎2߲ؔ ∼ Λ

A ∼ B ⇐⇒
ఆٛ

͋Δ n࣍ਖ਼ଇྻߦ P ͕ଘͯ͠ࡏAP = PB

ʹΑΓఆٛ͢Δɽ͜ͷͱ͖ɼ∼ ͸M(n,R)্ͷಉ஋ؔ܎Ͱ͋Δ͜ͱΛࣔͤɽ

(2) ࣗવ਺ n " 1ʹରͯ͠ɼؔ਺ dn : R× R → RΛ

dn(x, y) := |xn − yn|, x, y ∈ R

ʹΑΓఆٛ͢Δɽ͜ͷͱ͖ɼ(R, dn)͸ڑ཭ۭؒʹͳΔ͔Ͳ͏͔Λௐ΂Αɽ

(3) ཭ۭؒڑ (X, d)ͷ෦෼ू߹A,Bʹରͯ͠

A◦ ∩B◦ ⊂ (A ∩B)◦

͕੒Γཱͭ͜ͱΛࣔͤɽͨͩ͠ɼA◦, B◦, (A∩B)◦ ͸ɼͦΕͧΕA,B,A∩B ͷ಺෦
Λද͢ɽ

2


