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ઐՊ

ҙ •  [1][2][3][4][5][6][7][8][9][10][11]ͷத͔Β 2Λબͯ͠ղͤΑɽ

• ղ༻ࢴɼ൪߸ɾडݧ൪߸ɾ໊ࢯΛهೖͨ͠ͷΛඞͣ 2
ఏग़͢Δ͜ͱɽ

• ҎԼN = {1, 2, 3, . . .}ࣗવͷશମɼZͷશମɼQ༗ཧ
ͷશମɼR࣮ͷશମɼCෳૉͷશମΛද͢ɽ



[1] ߹D(G)ΛɼGͷ෦ू܈Gͷ෦܈ {aba−1b−1 | a, b ∈ G} Ͱੜ͞ΕΔ
ͱͯ͠ఆٛ͢Δɽ͜ͷͱ͖ɼҎԼͷʹ͑Αɽ܈

(1) D(G)Gͷਖ਼ن෦܈ͱͳΔ͜ͱΛࣔͤɽ·ͨɼG/D(G)͕Մ܈ͱͳ

Δ͜ͱΛࣔͤɽ

(2) ܈ରশ࣍3 S3ʹରͯ͠ɼD(S3) A3ͱͳΔ͜ͱΛࣔͤɽ܈ަ࣍3

(3) ܈ରশ࣍4 S4ʹରͯ͠ɼD(S4) A4ͱͳΔ͜ͱΛࣔͤɽ܈ަ࣍4
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[2] DΛ୯߲ΠσΞϧҬͱ͠ɼI1, I2ΛDͷࣗ໌Ͱͳ͍ΠσΞϧͱ͢Δɽ͜

ͷͱ͖ɼ࣍ͷͭࡾͷ݅ಉͰ͋Δ͜ͱΛࣔͤɽ

(i) I1I2 = I1 ∩ I2.

(ii) I1 + I2 = D.

(iii) શͯͷD ͷݩ aʹର͠ɼa+ I1I2 #→ (a+ I1, a+ I2)Ͱఆٛ͞Εͨࣗવͳ

ͷ४ಉ૾ࣸܕ ϕ : D/I1I2 → D/I1 ×D/I2ͷಉ૾ࣸܕʹͳΔ.
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[3] ҎԼͷྻߦM, Iͷ֤ɼͦΕͧΕ༗ݶମ F5 = Z/5Zͷݩͱ͢Δɽ

M =

(
1 a

a 0

)
, I =

(
1 0

0 1

)
.

ҎԼͷʹ͑Αɽ

(1) cΛ F5ͷݩͱ͢ΔɽcI +M ͷݻ༗ଟ߲ࣜΛٻΊΑɽ

(2) M ͕ F5 ʹؚ·Εͳ͍ݻ༗Λͭ࣋ͱ͢Δɽ͜ͷΑ͏ͳ a ∈ F5 Λશͯٻ

ΊΑɽ

(3) F25Λ F5ͷ େͱ͠ɼࣸ૾֦࣍2 σ : F25 → F25Λɼσ(u) = u5Ͱఆٛ͢Δɽ

(3-1) σ F25ͷࣗݾಉ૾ࣸܕʹͳΔ͜ͱΛࣔͤɽ

(3-2) F25ͷݩ uʹର͠ɼσ(u) = u Ͱ͋Δ͜ͱͱɼu ∈ F5Ͱ͋Δ͜ͱಉ

Ͱ͋Δ͜ͱΛࣔͤɽ

(4) (2)ͰٻΊ֤ͨ aʹର͠ɼ(cI +M)6 = IͱͳΔ c ∈ F5ΛશͯٻΊΑɽ
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[4] SΛR3ͷ࣍ͷۂ໘ͱ͢Δɽ

p(u, v) = (cosh u cos v, cosh u sin v, u) (0 ≤ u ≤ 1, 0 ≤ v ≤ 2π).

ҎԼͷʹ͑Αɽ

(1) SͷୈҰجຊࣜܗͱୈೋجຊࣜܗΛٻΊΑɽ

(2) SͷΨεۂKͱฏۂۉHΛٻΊΑɽ

(3) Sͷ໘ੵΛٻΊΑɽ
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[5] T Λ I2 = {(x, y) | 0 ≤ x ≤ 1, 0 ≤ y ≤ 1} ͷڥքʹ͓͍ͯ

(x, 0) ∼ (x, 1) (0 ≤ x ≤ 1),

(0, y) ∼ (1, y) (0 ≤ y ≤ 1)

ͱಉҰͯ͠ࢹಘΒΕΔτʔϥεͱ͢ΔɽT ͷ୯ମׂ Sʹ͓͍ͯɼn୯ମͷݸ

Λ an(S) Ͱද͢ɽҎԼͷʹ͑Αɽ

(1) T ͷϗϞϩδʔ܈ Hk(T ;Z) (k = 0, 1, 2, . . .) ͓ΑͼΦΠϥʔඪ

χ(T ) ΛٻΊΑɽ

(2) a2(S)Λ a1(S)Λ༻͍ͯදͤɽ

(3) 2a1(S) ≤ a0(S)(a0(S)− 1) Λࣔͤɽ

(4) ୯ମͷݸ
∞∑
n=0

an(S) খͱͳΔ࠷͕ Sʹର͠ɼan(S) (n = 0, 1, 2, . . .) Λٻ

ΊΑɽ
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[6] τʔϥεݩ࣍2

T = {((2 + cos θ) cosφ, (2 + cos θ) sinφ, sin θ) | θ,φ ∈ R} ⊂ R3

Λ͑ߟΔɽͨͩ͠ɼT ʹϢʔΫϦουۭؒR3͔Β༠ಋ͞ΕΔҐ૬ΛೖΕΔɽ·

ͨɼ։۠ؒ (−π, π)Ͱఆٛ͞Εͨۂઢ c : (−π, π) → T Λ c(t) = (2 + cos t, 0, sin t)

ͰఆΊɼؔ f : T → RΛ f(x1, x2, x3) = x1ͰఆΊΔɽ͜ͷͱ͖ɼҎԼͷʹ

͑Αɽ

(1) T C∞ڃଟ༷ମͰ͋Δ͜ͱΛࣔͤɽ

(2) cC∞ۂڃઢͰ͋Δ͜ͱΛࣔͤɽ

(3) f C∞ؔڃͰ͋Δ͜ͱΛࣔͤɽ

(4) ϕΫτϧ
dc

dt

∣∣∣∣
t=0

ʹΑΔؔ f ͷํඍ
dc

dt

∣∣∣∣
t=0

(f)ΛٻΊΑɽ
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[7] R্ͷؔΛ

f(x) =
∞∑

m=0

(−1)m

(m!)2

(x
2

)2m

Ͱఆٛ͢Δɽ͜ͷͱ͖ɼҎԼͷʹ͑Αɽ

(1) ξ > 1ͷͱ͖ɼ࣍ͷڃ͕ऩଋ͢Δ͜ͱΛࣔͤɽ

∞∑

m=0

1

(m!)2

∫ ∞

0

ξe−ξx
(x
2

)2m
dx.

(2) ξ > 1ͷͱ͖ɼ࣍ͷࣜΛࣔͤɽ

∫ ∞

0

ξe−ξxf(x) dx =
∞∑

m=0

(−1)m

(m!)2

∫ ∞

0

ξe−ξx
(x
2

)2m
dx.

(3) ΊΑɽٻΛݶۃͷ࣍

lim
ξ→∞

∫ ∞

0

ξe−ξxf(x) dx.
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[8] ҎԼͷʹ͑Αɽ

(1) ͋ΔఆA͕ଘ͠ࡏɼҙͷR ≥ 4ʹର͠ෆࣜ
∣∣∣∣
∫

CR

z3eiz

z4 + 16
dz

∣∣∣∣ ≤
A

R

͕Γཱͭ͜ͱΛࣔͤɽͨͩ͠ɼੵ ࿏ CR = {z ∈ C | |z| = R, Im z ≥ 0}
Ͱɼ͖ z = R͔Β z = −RͰ͑ߟΔɽ

(2) ΊΑɽٻΛੵٛͷ࣍ ∫ ∞

0

x3 sin x

x4 + 16
dx.
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[9] ε ≥ 0ͱͯ͠ɼx(t), y(t) (t ∈ R)Λ࣍ͷඍํఔࣜܥͷղͱ͢Δɽ





dx

dt
(t) = x(t) + y(t)− εx(t)

(
x(t)2 + y(t)2

)
,

dy

dt
(t) = −x(t) + y(t)− ε y(t)

(
x(t)2 + y(t)2

)
.

x(0)2 + y(0)2 += 0ͱԾఆ͢Δɽ͜ͷͱ͖ɼҎԼͷʹ͑Αɽ

(1) ε = 0ͷͱ͖ɼ lim
t→∞

(x(t)2 + y(t)2) = ∞Λࣔͤɽ

(2) r(t) =
√

x(t)2 + y(t)2ͱ͓͘ɽr(t)ͷຬͨ͢ඍํఔࣜΛٻΊΑɽ

(3) ε > 0ͷͱ͖ɼ lim
t→∞

(x(t)2 + y(t)2) =
1

ε
Λࣔͤɽ
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[10] ಠཱͳ֬มX1, . . . , Xn͕શͯ۠ؒ (θ, 2θ)্ͷҰ༷ʢͨͩ͠θ > 0ʣ

ʹै͍ͬͯΔͱ͠ɼਖ਼αn͓Αͼβnʹରͯ͠ɼҎԼͷೋछྨͷ֬มΛ͑ߟΔɽ

θ̃n = αnXn, θ̂n = βn max{X1, . . . , Xn}.

ͨͩ͠ɼXnX1, . . . , XnͷඪຊฏۉΛද͢ɽ͜ͷͱ͖ɼҎԼͷʹ͑Αɽ

(1) θ̃n͕ θͷෆภਪఆྔͱͳΔΑ͏ʹ αnΛఆΊΑɽ

(2) max{X1, . . . , Xn}ͷີؔΛٻΊΑɽ

(3) θ̂n͕ θͷෆภਪఆྔͱͳΔΑ͏ʹ βnΛఆΊΑɽ

(4) (1), (3) ͰఆΊͨ αnͱ βnʹରͯ͠ɼ૬ରޮ
Varθ(θ̂n)

Varθ(θ̃n)
ΛٻΊΑɽ
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[11] ؔ x(t) ʹର͢Δඍํఔࣜ

dx

dt
= f(x)

ͷࠩۙ͑ߟ͍ͯͭʹࣅΔɽҰఆͷִࠩؒΛ h, ࢄ ti = ih (i = 0, 1, 2, . . .)

Ͱͷ x ͷΛ xi ͱॻ͘ͱ͖ɼ

xi+1 = xi + hf(xi),

xi+1 = xi + hf(xi+1),

xi+1 = xi + hf

(
xi +

h

2
f(xi)

)

ΛͦΕͧΕɼલਐΦΠϥʔ๏ɼޙୀΦΠϥʔ๏ɼ2࣍ͷϧϯήɾΫολ๏ͱΑͿɽ

ͨͩ͠ɼh > 0 ͱ͢ΔɽҎԼͷʹ͑Αɽ

(1) ඍํఔࣜ

dx

dt
= −ax (a ਖ਼ͷఆ) (+)

ͷॳظΛલਐΦΠϥʔ๏ʹΑͬͯղ͘ͱ͖ɼۙࣅղ͕ີݫղʹऩଋ

͢ΔͨΊͷ݅ɼ͞Βʹ୯ௐʹऩଋ͢ΔͨΊͷ݅ΛͦΕͧΕٻΊΑɽ

(2) ඍํఔࣜ (+) ͷॳظΛޙୀΦΠϥʔ๏ʹΑͬͯղ͘ͱ͖ɼh ͷ

ʹΑΒͣɼۙࣅղີݫղʹ୯ௐʹऩଋ͢Δ͜ͱΛূ໌ͤΑɽ

(3) ඍํఔࣜ (+) ͷॳظΛ ؒ۠ݶͷϧϯήɾΫολ๏ʹΑͬͯ༗࣍2

[0, T ] ʹΘͨͬͯղ͘ͱ͖ɼۙࣅղͱີݫղͷ͕ࠩޡ O(h2) Ͱ͋Δ͜ͱΛ

ূ໌ͤΑɽ

(4) ඍํఔࣜ

dx

dt
= x− x2

ͷॳظΛɼॳظ݅ x(0) = x0 ͷͱͰલਐΦΠϥʔ๏ʹΑͬͯղ

͘ͱ͖ɼۙࣅղ͕ີݫղʹऩଋ͢ΔͨΊͷ݅ɼ͞Βʹ୯ௐʹऩଋ͢Δͨ

Ίͷ݅ΛͦΕͧΕٻΊΑɽͨͩ͠ɼ0 < x0 <
h+ 1

h
ͱ͢Δɽ
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