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1 ,ͷඍํఔࣜͷத͔Β࣍ 2֊ఆઢܗඍํఔࣜΛ

ͯ͢બͼͳ͍͞.

ʢΞʣ y′′′ − 2y′′ + 8y = x2 − 1ˡ 3֊ඍํఔࣜ

ʢΠʣ y′′ + 5xy′ − 6y = cos 2xˡઢ͕ͩܗఆͰͳ͍

ʢʣ y′′ − 3y′ − y = 0

ʢΤʣ y′′ + 7y′ − 6y = ex sinx

ʢղཝʣʢʣʢΤʣʲ5ʳɹɹɹɹɹɹɹɹɹ

2 .Ίͳ͍͞ٻඍํఔࣜͷҰൠղΛ࣍ಉܗઢͷఆ࣍

ʲ֤ 5ʳ

(1) y′′ + 6y′ + 9y = 0

ิॿํఔࣜ

t2 + 6t+ 9 = (t+ 3)2 = 0

ͱͳΓ, ͜Ε t = −3ʢॏղʣΛͭͷͰ, Ұൠղ

y = (c1 + c2x)e
−3x

Ͱ͋Δ.

(2) y′′ + 7y′ + 12y = 0

ิॿํఔࣜ

t2 + 7t+ 12 = (t+ 3)(t+ 4) = 0

ͱͳΓ, ͜ΕҟͳΔ 2ͭͷ࣮ղ t = −3,−4 ΛͭͷͰ,

Ұൠղ

y = c1e
−3x + c2e

−4x

Ͱ͋Δ.

(3) y′′ + 2y′ + 4y = 0

ิॿํఔࣜ

t2 + 2t+ 4 = 0

ͱͳΓ, ͜Ε࣮ղΛͣͨ࣋, ղ t = −1 ±
√
3i Ͱ͋Δ.

Αͬͯ, Ұൠղ

y = e−x(c1 sin
√
3x+ c2 cos

√
3x)

Ͱ͋Δ.

3 .Ίͳ͍͞ٻΛ࣍
ʲ֤ 5ʳ

(1)
1

D2 − 2D − 3
e3x

1

D2 − 2D − 3
e3x =

1

(D − 3)(D + 1)
e3x =

1

D − 3
· 1

D + 1
e3x

=
1

D − 3
· 1

3 + 1
e3x =

1

4
· 1

D − 3
e3x

=
1

4
e3x

∫
e−3xe3x dx =

1

4
e3x

∫
dx =

1

4
xe3x.

Ұํ,

1

D2 − 2D − 3
e3x =

1

D + 1
· 1

D − 3
e3x =

1

D + 1
· e3x

∫
e−3xe3x dx

=
1

D + 1
· e3x

∫
dx =

1

D − (−1)
· e3xx

=e−x

∫
exe3xx dx = e−x

∫
e4xx dx

=
1

4
e−x

∫ (
e4x

)′
x dx =

1

4
e−x

(
e4xx−

∫
e4xdx

)

=
1

4
e−x

(
e4xx− 1

4
e4x

)
=

1

16
e3x(4x− 1)

ͰΑ͍.

(2)
1

D − 2
(x2 − 2x+ 2)

ͷల։ࢠࢉԋٯ

1

1− aD
= 1 + aD + a2D2 + · · ·+ anDn + · · ·

Λར༻͢Δ.

1

D − 2
=− 1

2−D
= −1

2
· 1

1− 1
2D

=− 1

2

(
1 +

1

2
D +

1

4
D2 +

1

8
D3 + · · ·

)

ΑΓ,

1

D − 2
(x2 − 2x+ 2)

=− 1

2

(
1 +

1

2
D +

1

4
D2 + · · ·

)
(x2 − 2x+ 2)

=− 1

2

{
(x2 − 2x+ 2) +

1

2
(x2 − 2x+ 2)′

+
1

4
(x2 − 2x+ 2)′′ + 0 + · · ·

}

=− 1

2

{
(x2 − 2x+ 2) +

1

2
(2x− 2) +

1

4
· 2
}

=− 1

2

(
x2 − x+

3

2

)

=−
1

4

(
2x2 − 2x+ 3

)
.
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4 ఆઢܗඍํఔࣜ

y′′ − 4y′ + 4y = 2x2 − 2 (∗)

ͷҰൠղΛٻΊͳ͍͞. ͳ͓, (∗)ͷಛघղ͕

y = ax2 + bx+ c, ʢa, b, cఆʣ

ͱͳΔ͜ͱΛར༻ͯ͠Α͍.

·ͣ, (∗)ͷӈลΛ 0 ͱͨ͠ಉํ࣍ఔࣜ

y′′ − 4y′ + 4y = 0

ͷҰൠղΛٻΊΔ. ิॿํఔࣜ t2 − 4t+ 4 = (t− 2)2 = 0

Ͱ, ͜ͷղ t = 2ʢॏղʣͳͷͰ, Ұൠղ

y = (c1 + c2x)e
2x

Ͱ͋Δ.ʲ5ʳ

,ʹ࣍ (∗)ͷಛघղΛٻΊΔ. ಛघղ, y = ax2 + bx+ c ͱ

ॻ͚ΔͷͰ,

y = ax2 + bx+ c, y′ = 2ax+ b, y′′ = 2a

Λ (∗)ʹೖ͢Δͱ,

2a− 4(2ax+ b) + 4(ax2 + bx+ c) = 2x2 − 2

⇐⇒4ax2 + (−8a+ 4b)x+ (2a− 4b+ 4c) = 2x2 − 2

∴

⎧
⎪⎨

⎪⎩

4a = 2

−8a+ 4b = 0

2a− 4b+ 4c = −2

ΛಘΔ. ͜ͷ࿈ཱํఔࣜΛղ͘ͱ, a =
1

2
, b = 1, c =

1

4
ͱͳ

Δ. Αͬͯ, (∗)ͷಛघղʢͷͻͱͭʣ

y =
x2

2
+ x+

1

4

Ͱ͋Δ. ͳ͓, ,ͷల։ʣʹΑͬͯࢠࢉʢԋࢉܭͷࢠࢉԋٯ ಛ

घղΛٻΊΔ͜ͱͰ͖Δ͕ৄࡉলུ͢Δʢٯԋࢠࢉͷల

։ʹ͍ͭͯ, 3 (2) ͷղΛࢀরʣ.ʲ5ʳ

Ҏ্ͷ͜ͱ͔Β, (∗)ͷҰൠղ

y = (c1 + c2x)e
2x +

x2

2
+ x+

1

4

ͱͳΔ͜ͱ͕Θ͔Δ.ʲ5ʳ

෦ʹ͍ͭͯ ఆಉ࣍ඍํఔࣜͷҰൠղΛٻΊ

Δઃʹ͍ͭͯ, (i) ิॿํఔࣜΛͭͬͯ͘ղΛٻΊΔ͜ͱ

ͱ, (ii) ͦͷղͷಛੑʹΑͬͯҰൠղͷܗʢ3ύλʔϯʣ͕ܾ

·Δ͜ͱΛཧղ͍ͯ͠ΔͱೝΊΒΕΕ, 4Ճ͢Δ.

ɹͦͷଞͷʹ͍ͭͯ, ෦ͱͯ͠ 2Ճ͢Δ͜ͱ

͕͋Δ.

5 ఆઢܗඍํఔࣜ

y′′ + 2y′ + 3y = 4 cosx (♯)

ͷҰൠղΛٻΊͳ͍͞. ͳ͓, (♯)ͷಛघղ͕

y = a sinx+ b cosx, ʢa, bఆʣ

ͱͳΔ͜ͱΛར༻ͯ͠Α͍.

·ͣ, (♯)ͷӈลΛ 0 ͱͨ͠ಉํ࣍ఔࣜ

y′′ + 2y′ + 3y = 0

ͷҰൠղΛٻΊΔ. ิॿํఔࣜ t2 + 2t+ 3 = 0 Ͱ, ͜ͷղ

 t = −1±
√
2 iʢͨͩ͠, i ڏ୯ҐʣͳͷͰ, Ұൠղ

y = e−x(c1 cos
√
2x+ c2 sin

√
2x)

Ͱ͋Δ.ʲ5ʳ

,ʹ࣍ (♯)ͷಛघղΛٻΊΔ. ಛघղ, y = a sinx + b cosx

ͱॻ͚ΔͷͰ,

y = a sinx+b cosx, y′ = a cosx−b sinx, y′′ = −a sinx−b cosx

Λ (♯)ʹೖ͢Δͱ,

(−a sinx− b cosx) + 2(a cosx− b sinx)

+ 3(a sinx+ b cosx) = 4 cosx

⇐⇒(2a− 2b) sinx+ (2a+ 2b) cosx = 4 cosx

∴
{

2a− 2b = 0

2a+ 2b = 4

ΛಘΔ. ͜ͷ࿈ཱํఔࣜΛղ͘ͱ, a = b = 1 ͱͳΔ. Αͬ

ͯ, (♯)ͷಛघղʢͷͻͱͭʣ

y = sinx+ cosx

Ͱ͋Δ. ͳ͓, ,ΑΓʹࢉܭͷࢠࢉԋٯ ҎԼͷΑ͏ʹͯ͠ಛघ

ղΛٻΊΔ͜ͱͰ͖Δ.

1

D2 + 2D + 3
(4 cosx+ 4i sinx) =

1

D2 + 2D + 3
(4eix)

=
4

i2 + 2i+ 3
eix =

4

2(1 + i)
(cosx+ i sinx)

=(1− i)(cosx+ i sinx) = (cosx+ sinx) + i(sinx− cosx).

Αͬͯ,

1

D2 + 2D + 3
(4 cosx) = cosx+ sinx

ΛಘΔ.ʲ5ʳ

Ҏ্ͷ͜ͱ͔Β, (♯)ͷҰൠղ

y = e−x(c1cos
√
2x+ c2sin

√
2x) + sinx+ cosx

Ͱ͋Δ.ʲ5ʳ


