
ʦ1ʧ ҎԼͷ͍ʹ͑Αɻ

(1) xɼyɼzɼw Λਖ਼ͷ࣮ͱ͢Δɻ࣍ͷෆࣜΛࣔͤɻ

4
√

xyzw ! x+ y + z + w

4

(2) a ! b Λຬͨ͢ਖ਼ͷ࣮ aɼb ʹର͠ɼೋͭͷྻ {an}ɼ{bn} Λ

a1 = a, b1 = b,

an+1 =
4
√

an b 3
n , bn+1 =

an + 3bn
4

(n = 1, 2, 3, · · · )

ʹΑΓఆΊΔɻ͜ͷͱ͖ɼ࣍ͷෆࣜΛࣔͤɻ

an ! bn (n = 1, 2, 3, · · · )

(3) (2) ͷྻ {an} ୯ௐඇݮগྻͰ͋Δ͜ͱΛࣔͤɻ·ͨɼ(2) ͷ
ྻ {bn} ୯ௐඇ૿ՃྻͰ͋Δ͜ͱΛࣔͤɻ

(4) (2) ͷྻ {an} ͱ {bn} ͱʹऩଋ͢Δ͜ͱΛࣔͤɻ͞Βʹɼྻ
{an} ͷݶۃͱྻ {bn} ͷݶۃ͍͜͠ͱΛࣔͤɻ
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ʦ2ʧ 3 ྻߦਖ਼ํ࣍ A Λ

A =




0 1 0

0 0 1

−6 −1 4





ͱఆΊΔɻҎԼͷ͍ʹ͑Αɻ

(1) A ͕ਖ਼ଇྻߦͰ͋Δ͜ͱΛࣔ͠ɼA ͷྻߦٯ A−1 ΛٻΊΑɻ

(2) A ͷͯ͢ͷݻ༗ΛٻΊɼ͞ΒʹͦΕͧΕͷݻ༗ʹରԠ͢Δݻ༗
ϕΫτϧΛҰͭͣͭٻΊΑɻ

(3) 3 ྻߦਖ਼ଇ࣍ P Ͱ P−1AP ͕ର֯ྻߦʹͳΔͷΛҰͭٻΊɼ͞Βʹ
ͦͷͱ͖ͷର֯ྻߦ P−1AP ΛٻΊΑɻ

(4) B = A−1 +A2 +A3 ͱ͓͘ɻB ͷͯ͢ͷݻ༗ΛٻΊɼ͞ΒʹͦΕ
ͧΕͷݻ༗ʹରԠ͢Δݻ༗ϕΫτϧΛҰͭͣͭٻΊΑɻ
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ʦ3ʧ aΛਖ਼ͷ࣮ͱ͢ΔɻҎԼͷ͍ʹ͑Αɻͨͩ͠ɼҙͷਖ਼ kʹର͠ɼ

lim
t→∞

tke−t = 0

ཱ͕͢Δ͜ͱূ໌ͳ͠ʹ༻͍ͯΑ͍ɻ

(1) ҙͷඇෛ n ʹର͠ɼ͋Δਖ਼ͷ࣮ C ͕ଘͯ͠ࡏɼx " 1 ʹ͓
͍ͯ

xne−ax2 ! Cx−2

ཱ͕͢Δ͜ͱΛࣔͤɻ͞Βʹɼҙͷඇෛ n ʹର͠ɼੵٛ
∫ ∞

0

xne−ax2
dx

͕ऩଋ͢Δ͜ͱΛࣔͤɻ

(2) ඇෛ n ʹର͠ɼ

In(a) =

∫ ∞

0

xne−ax2
dx

ͱ͓͘ɻI1(a) ͓Αͼ I3(a) Λ a Λ༻͍ͯදͤɻ

(3) In(a) Λ (2) ͰఆΊͨͱ͢Δɻඇෛ m ʹର͠ɼI2m+1(a) Λ a ͱ
m Λ༻͍ͯදͤɻ

(4) In(a) Λ (2) ͰఆΊͨͱ͢ΔɻI4(a) Λ a Λ༻͍ͯදͤɻͨͩ͠ɼ
∫ ∞

0

e−x2
dx =

√
π

2

Ͱ͋Δ͜ͱূ໌ͳ͠ʹ༻͍ͯΑ͍ɻ
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ʦ4ʧ ෳૉΛͱ͢Δ 2 શମͷͳ͢ू߹Λྻߦਖ਼ํ࣍ M(2,C) Ͱද͢ɻE2 Λ

2 ͱ͢ΔɻAྻߦͷ୯Ґ࣍ =

(
a b

c d

)
∈ M(2,C) ʹର͠ɼA ͷਵྻߦ A∗

Λ

A∗ =

(
ā c̄

b̄ d̄

)

ʹΑΓఆΊΔɻͨͩ͠ɼෳૉ z ʹର͠ z̄  z ͷෳૉڞΛද͢ɻ·ͨ

H(2) = {A ∈ M(2,C) | A∗ = A},
U(2) = {P ∈ M(2,C) | P ਖ਼ଇͰ P−1 = P ∗}

ͱ͓͘ɻҎԼͷ͍ʹ͑Αɻ

(1) A ∈ H(2) ͱ͢ΔɻA ͷݻ༗࣮Ͱ͋Δ͜ͱΛࣔͤɻ

(2) A ∈ H(2) ͱ͢ΔɻA ͕ͨͩҰͭͷݻ༗ΛͭͳΒɼ͋Δ࣮ λ ͕
ଘͯ͠ࡏ A = λE2 ͱͳΔ͜ͱΛࣔͤɻ

(3) A ∈ H(2) ҟͳΔೋͭͷݻ༗Λͭͱ͢Δɻvɼw ΛͦΕͧΕͷݻ
༗ʹରԠ͢Δݻ༗ϕΫτϧͱ͢Δͱ͖ɼ

(v,w) = 0

͕Γཱͭ͜ͱΛࣔͤɻͨͩ͠ɼ( , )  C2 ͷඪ४ΤϧϛʔτੵͰ
͋Δɻ

(4) A ∈ H(2) ʹର͠ɼ͋Δ P ∈ U(2) ͕ଘͯ͠ࡏ P ∗AP ͕ର֯ྻߦͱͳΔ
͜ͱΛࣔͤɻ
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ʦ5ʧ ඇෛ n ʹର͠ɼ

an =
(2n)!

(n!)2

ͱఆΊΔɻͨͩ͠ɼ0! = 1 ͱ͢ΔɻҎԼͷ͍ʹ͑Αɻ

(1) x Λ࣮ͱ͢Δɻڃ
∞∑

n=0

anx
n

 4|x| < 1 ͷͱ͖ઈରऩଋ͠ɼ4|x| > 1 ͷͱ͖ൃ͢ࢄΔ͜ͱΛࣔͤɻ

(2) 4|x| < 1 Λຬ࣮ͨ͢ x ʹର͠ɼ

f(x) =
∞∑

n=0

anx
n

ͱఆΊΔɻ͜ͷͱ͖ɼ

(1− 4x)f ′(x) = 2f(x)

͕Γཱͭ͜ͱΛࣔͤɻ͜͜Ͱɼf ′(x)  f(x) ͷಋؔΛද͢ɻ

(3) 4|x| < 1 Λຬ࣮ͨ͢ x ʹର͠ɼ

√
1− 4x

∞∑

n=0

anx
n = 1

͕Γཱͭ͜ͱΛࣔͤɻ

(4) ڃ
∞∑

n=0

(2n)!

(n!)24n

∞ Δ͜ͱΛࣔͤɻ͢ࢄൃʹ
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