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[ 1 ]. ؔ y =
1

2
e2x − ex − 6xʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

(1) ಋؔ y′ ͱୈ ಋؔ࣍2 y′′ ΛٻΊΑɽ

ʢղʣy′ = e2x − ex − 6

y′′ = 2e2x − ex

(2) ΊΑɽٻΛۂͱมۃͱԜತΛௐɼݮ૿

ʢղʣy′ = 0ͱͳΔͷ e2x − ex − 6 = 0ͷͱ͖ɽ

(ex − 3)(ex + 2) = 0, ex > 0 ΑΓ ex = 3.

ͭ·Γ x = log 3

y′′ = 0ͱͳΔͷ 2e2x − ex = 0ͷͱ͖ɽ

2ex(ex − 1
2 ) = 0, ex > 0 ΑΓ ex = 1

2 .

ͭ·Γ x = − log 2

͜ͷؔͷ૿ݮද
x · · · − log 2 · · · log 3 · · ·
y′ − − − 0 +

y′′ − 0 + + +

y
!
! มۂ "" খۃ ##

Αͬͯɼx = log 3ͷͱ͖ۃখ y = 3
2 − 6 log 3ΛͱΔɽ

େͳ͠ɽۃ

·ͨɼมۂ
(
− log 2, −3

8
+ 6 log 2

)
ɽ
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[ 2 ]. ฏ໘ͷྖҬ DΛD = {(x, y)|0 ! x ! 1, 0 ! y ! x }ͱ͢Δ. ҎԼͷ͍ʹ͑Α.

(1) ྖҬDΛਤࣔͤΑ.

ʢղʣུ

(2) D্ͷॏੵ
∫∫

D
(x− y2)dxdy ͷΛٻΊΑ.

ʢղʣ
∫∫

D
(x− y2)dxdy

=

∫ 1

0

{∫ x

0

(
x− y2

)
dy

}
dx

=

∫ 1

0

[
xy − 1

3
y3
]x

0

dx

=

∫ 1

0

(
x2 − 1

3
x3

)
dx

=

[
1

3
x2 − 1

12
x4

]1

0

=
1

4
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[ 3 ]. ҎԼͷ͍ʹ͑Α.

(1) xΛಠཱมͱ͢Δඍํఔࣜ 2xyy′ = y2 + 1ͷҰൠղΛٻΊΑ.

ʢղʣ 2xy
dy

dx
= y2 + 1 ΑΓมΛͯ͠

2y

y2 + 1
dy =

1

x
dx

͜ͷ྆ลΛੵͯ͠
∫

2y

y2 + 1
dy =

∫
1

x
dx

∴ log
(
y2 + 1

)
= log |x|+ C (C ҙఆ) ∴ y2 + 1 = |x|eC

͜͜Ͱ A = ±eC ͱͯ͠ y2 + 1 = Ax (A ҙఆ)ɽ

(2) ॳظ݅ʮx = 2ͷͱ͖ y = 3ʯΛຬͨ͢ඍํఔࣜ 2xyy′ = y2 + 1ͷಛघղΛٻΊΑɽ

ʢղʣ (1) ͷҰൠղʹॳظ݅Λೖͯ͠ 32 + 1 = A · 2 ΑΓ A = 5

ΑͬͯٻΊΔಛघղ y2 + 1 = 5x Ͱ͋Δɽ

খɹܭ
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[ 4 ]. x Λಠཱมͱ͢Δඍํఔࣜ y′′ − 3y′ + 2y = −12x+ 18 · · · (∗) ʹ͍ͭͯ, ҎԼͷ͍ʹ͑Αɽ

(1) (∗) ͷิॿํఔࣜ y′′ − 3y′ + 2y = 0 ͷҰൠղΛٻΊΑɽ

ʢղʣ ͜ͷิॿํఔࣜͷಛੑํఔࣜ λ2 − 3λ+ 2 = 0 Λղ͘ͱɼ(λ− 2) (λ− 1) = 0 ΑΓ λ = 2, 1ɽ

Αͬͯ (∗) ͷิॿํఔࣜͷҰൠղ y = Ae2x +Bex (A, B ҙఆ) Ͱ͋Δɽ

(2) ඍํఔࣜ (∗) ͷҰൠղΛٻΊΑɽ

ʢղʣ (∗) ͷಛघղΛ y = ax+ b (a, b ఆ) ͱ༧ͯ͠ a, b ΛٻΊΔɽ

͜ͷͱ͖ y′ = a, y′′ = 0 Ͱ͋Δ͔Β͜ΕΒΛ (∗) ʹೖͯ͠ɼ0− 3a+ 2(ax+ b) = −12x+ 18

∴ 2ax+ (−3a+ 2b) = −12x+ 18

྆ลͷ֤߲ͷΛͦΕͧΕൺֱͯ͠ɼ

{
2a = −12

−3a+ 2b = 18
͜ΕΛղ͍ͯ

{
a = −6

b = 0.

Αͬͯ༧ͨ͠ܗͷ (∗) ͷಛघղ y = −6x Ͱ͋Δɽ

Ώ͑ʹ (1) ΑΓ (∗) ͷҰൠղ y = Ae2x +Bex − 6x (A, B ҙఆ) Ͱ͋Δɽ

(3) ॳظ݅ʮx = 0 ͷͱ͖ y = −1

2
, y′ = −6ʯΛຬͨ͢ඍํఔࣜ (∗) ͷಛघղΛٻΊΑɽ

ʢղʣ (2) ΑΓ y = Ae2x +Bex − 6x Ͱ͋Δ͔Β y′ = 2Ae2x +Bex − 6 Ͱ͋Δɽ

͜ΕΒʹॳظ݅Λೖͯ͠



A+B = −1

2
2A+B − 6 = −6

͜ΕΛղ͍ͯ





A =

1

2
B = −1.

Αͬͯ ΊΔٻ (∗) ͷಛघղ y =
1

2
e2x − ex − 6x Ͱ͋Δɽ
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[ 5 ]. ྻߦ A =




1 0 0

1 2 1

1 1 2



ͱ͢ΔɽҎԼͷ͍ʹ͑Αɽ

(1) ྻߦ Aͷݻ༗ΛٻΊΑɽ

(ղ) ༗Λλͱ͢Δͱɼݻ

| A− λ E | =

∣∣∣∣∣∣∣

1− λ 0 0

1 2− λ 1

1 1 2− λ

∣∣∣∣∣∣∣
= (1− λ)(2− λ)2 − (1− λ) = (1− λ)2(3− λ)

| A− λ E | = 0ΑΓɼݻ༗λ = 3, 1 (2ॏղ)

(2) (1)ͰٻΊͨݻ༗ʹର͢Δྻߦ Aͷݻ༗ϕΫτϧΛٻΊΑɽ

ʢղʣ λ = 3ʹର͢Δݻ༗ϕΫτϧΛ p =




x1

y1

z1



ͱ͢Δɽ(A− 3E)p = 0ΑΓɼ




−2 0 0

1 −1 1

1 1 −1








x1

y1

z1



 =




0

0

0



 ∴






−2x1 = 0

x1 − y1 + z1 = 0

x1 + y1 − z1 = 0

⇔





x1 = 0

y1 = z1
∴ p = s




0

1

1



 (s 0Ҏ֎ͷҙͷ࣮)

λ = 1ʹର͢Δݻ༗ϕΫτϧΛ q =




x2

y2

z2



ͱ͢Δɽ(A− E)q = 0ΑΓɼ




0 0 0

1 1 1

1 1 1








x2

y2

z2



 =




0

0

0



 ∴ x2+y2+z2 = 0 ∴ q =




−t1 − t2

t1

t2



 = t1




−1

1

0



+t2




−1

0

1



 (t1, t2 t1 $= 0·ͨ t2 $= 0Λຬ࣮ͨ͢)

(3) Aͷର֯Խྻߦ P ΛٻΊͯɼAΛର֯ԽͤΑɽ

(ղ) (2)ͰٻΊͨݻ༗ϕΫτϧʹ͓͍ͯɼs = 1ͷ߹Λ v1, t1 = 1, t2 = 0ͷ߹Λ v2, t1 = 0, t2 = 1ͷ߹Λ v3ͱ͢Δͱɼ

v1, v2, v3ઢܕಠཱͰ͋ΔɽΑͬͯ P = (v1 v2 v3) =




0 −1 −1

1 1 0

1 0 1



ͱ͓͘ͱɼ

P ਖ਼ଇͰ͋ΓɼA P−1AP =




3 0 0

0 1 0

0 0 1



ͱର֯Խ͢Δ͜ͱ͕Ͱ͖Δɽ

(4) An ΛٻΊΑɽͨͩ͠ nࣗવͱ͢Δɽ

ʢղʣ D =




3 0 0

0 1 0

0 0 1



ͱ͓͘ͱɼP−1AP = DΑΓ A = PDP−1

∴ An =
(
PDP−1

)n
= PDnP−1 =




0 −1 −1

1 1 0

1 0 1








3 0 0

0 1 0

0 0 1





n

· 1
2




1 1 1

−1 1 −1

−1 −1 1



 =
1

2




0 −1 −1

1 1 0

1 0 1








3n 0 0

0 1 0

0 0 1








1 1 1

−1 1 −1

−1 −1 1





=
1

2




0 −1 −1

3n 1 0

3n 0 1








1 1 1

−1 1 −1

−1 −1 1



 =
1

2




2 0 0

3n − 1 3n + 1 3n − 1

3n − 1 3n − 1 3n + 1



 =




1 0 0

3n−1
2

3n+1
2

3n−1
2

3n−1
2

3n−1
2

3n+1
2






