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1 ͷ࣍ (1)ʙ(4)ͷ֤ਤ, ฏ໘ʹ͓͚Δ Αͬͯʹม࣍1

(0) ͷਤΛม૾ͨ͠Ͱ͋Δ. ֤ ͷ໊শΛʢΞʣม࣍1

ʙʢΫʣͷத͔Β, Λʢ͋ʣʙʢ͔ʣྻߦΛද͢ม࣍1

ͷத͔ΒͦΕͧΕબͼ, ਤӈͷղཝʹॻ͖ͳ͍͞.

(0) ʲ֤ 1ʳ

ղཝ
(1)

໊শʢΧʣɹɹɹɹɹ

ʢ͔ʣɹɹɹɹɹྻߦ

(2)

໊শʢΞʣɹɹɹɹɹ

ʢ͑ʣɹɹɹɹɹྻߦ

(3)

໊শʢΠʣɹɹɹɹɹ

ʢ͋ʣɹɹɹɹɹྻߦ

(4)

໊শʢΫʣɹɹɹɹɹ

ʢ͓ʣɹɹɹɹɹྻߦ

બࢶɿ໊শ

ʢΞʣͤΜஅɹɹɹʢΠʣճసɹɹɹɹʢʣฏߦӨ

ʢΤʣ߃มɹɹʢΦʣฏߦҠಈɹɹʢΧʣ૬ࣅม

ʢΩʣಁࢹӨɹɹʢΫʣڸөʢରশมʣ

બࢶɿྻߦ

ʢ͋ʣ

(
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)
ʢ͍ʣ
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)
ʢ͏ʣ
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ʢ͑ʣ

(
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0 1

)
ʢ͓ʣ

(
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)
ʢ͔ʣ

(
4
3 0

0 4
3

)

2 ྻߦ A =

(
2 3

3 2

)
ʹ͍ͭͯ, .ͷ֤ʹ͑ͳ͍࣍͞

(1) A ͷݻ༗ͱݻ༗ϕΫτϧΛٻΊͳ͍͞.

|A− λE| =

∣∣∣∣∣
2− λ 3

3 2− λ

∣∣∣∣∣

=λ2 − 4λ+ 4− 9

=λ2 − 4λ− 5

=(λ− 5)(λ+ 1).

Αͬͯ, ༗ݻ λ = −1,5 Ͱ͋Δ.ʲ2ʳ

λ = −1 ʹଐ͢Δݻ༗ϕΫτϧ
(

3 3

3 3

)
−→

(
1 1

0 0

)

ΑΓ, c

(
1

−1

)
Ͱ͋Δ.ʲ2ʳ

λ = 5 ʹଐ͢Δݻ༗ϕΫτϧ
(

−3 3

3 −3

)
−→

(
1 −1

0 0

)

ΑΓ, c

(
1

1

)
Ͱ͋Δ.ʲ2ʳ

ʢͨͩ͠, c  0 Ͱͳ͍ҙͷ࣮ʣ

(2) A Λର֯Խ͠ͳ͍͞.

A ͷݻ༗ϕΫτϧΛͳΒͨྻߦΛ

P =

(
1 1

−1 1

)
ʲ3ʳ

ͱ͓͘ͱ, ͜Εਖ਼ଇྻߦͰ

P−1AP =

(
−1 0

0 5

)

ͱͳΔ. ʲ3ʳ
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3 ,ͷจষΛಡΈ࣍ ۭཝ (a)ʙ(f) ʹͯ·Δ࠷దͳ

ʢΞʣʙʢαʣͷத͔Βબͼͳ͍͞ʢͨͩࢶΛબ۟ޠ

͠, π ԁपͰͳ͘, ਤܗΛද͢ه߸ͱͯ͠༻͍͍ͯ

Δʣ.
ʲ֤ 2ʳ

ɹಁࢹӨʢ·ͨಁࢹਤ๏, ԕۙ๏ʣͱ, ͷݩ࣍3

ମΛ (a) ඳͨ͘Ίͷਤ๏Ͱ͋Δ. ӨʹΑͬͯॻࢹಁ

͔Εͨֆ݁Ռతʹ (b) ඳ͔ΕΔ. ͷۭؒͰฏࡍ࣮

,ͳઢͰ͋ͬͯߦ ӨʹΑͬͯඳ͔ΕͨਤͰࢹಁ

ަΛͭ͜ͱ͕͋Δ. ͜ͷΑ͏ͳΛ (c) ͱ͍͏.

ɹֶతʹ, ۭؒͷఆ Sʢࢹʣͱ (d) πʢ

Ө໘ʣ͔Βఆ·Δͷม Φ Ͱ, ۭؒͷ PΛ π ্

ͷ Φ(P) ʹରԠͤ͞Δ. Φ(P) ҎԼͷΑ͏ʹఆٛ͞Ε

Δ; (i) ࢹ Sͱม͍ͨ͠ Pͷ 2Λ݁Ϳ (e) Λ

,͑ߟ (ii) ͦͷ (e) ͱ π ͱͷަΛ Φ(P) ͱఆΊΔ.

ɹಉ࠲࣍ඪΛ͑ߟΔ͜ͱʹΑΓ, Өࢹಁ (f) ͱ͠

ͯද͢ݱΔ͜ͱ͕Ͱ͖Δ. ಉ࠲࣍ඪͱ, ۭؒͷ

(x, y, z) Λ

X

W
= x,

Y

W
= y,

Z

W
= z

Λຬͨ͢ 4ͭͷͷ (X : Y : Z : W ) Ͱදͨ͠ͷ

Ͱ͋Δ. ަ࠲ඪܥʹ͓͍ͯ, 1ͷ࠲ඪҰҙʹܾ

·Δ͕, ಉ࠲࣍ඪແʹଘ͢ࡏΔ. ඪΛ࠲࣍ͷಉࢹ

(a : b : c : d) ͱ͢Δͱ͖, Ө໘ yz-ฏ໘ͷಁࢹӨ

ʹΑΔ P(X : Y : Z : W ) ͷ૾
⎛

⎜⎜⎜⎜⎝

⎞

⎟⎟⎟⎟⎠

⎛

⎜⎜⎜⎜⎝

X

Y

Z

W

⎞

⎟⎟⎟⎟⎠

ʹΑͬͯٻΊΔ͜ͱ͕Ͱ͖Δ.

બࢶ

ʢΞʣʢΠʣઢʢʣฏ໘ʢΤʣۭؒʢΦʣࢹ

ʢΧʣফࣦ ʢΩʣฏߦҠಈ ʢΫʣྻߦͷੵ

ʢέʣԕ͘ͷബ͘, ۙ͘ͷೱ͘

ʢίʣԕ͘ͷখ͘͞, ۙ͘ͷେ͖͘

ʢαʣͨݟ௨Γʹ ʹฏ໘ݩ࣍2

ղཝ

(a)ɹʢαʣɹɹɹɹ (b)ɹʢίʣɹɹɹɹ (c)ɹʢΧʣɹɹɹɹ

(d)ɹʢʣɹɹɹɹ (e)ɹʢΠʣɹɹɹɹ (f)ɹʢΫʣɹɹɹɹ

4 ͕ࢹ S(10, 3, 1
2 ), Ө໘͕ yz-ฏ໘ͷಁࢹӨΛ Φͱ

͢Δ. ͜ͷͱ͖, .ͷʹ͑ͳ͍࣍͞

(1)  P(1, 1, 1
3 ) ͷಁࢹӨ Φ ʹΑΔӨ૾ Φ(P) Λٻ

Ί, ަ࠲ඪͰ͑ͳ͍͞.

ࢹ S ͷಉ࠲࣍ඪΛ (20 : 6 : 1 : 2),  P ͷಉ࠲࣍ඪΛ

(3 : 3 : 1 : 3) ͱ͢Δͱ, yz-ฏ໘ͷಁࢹӨ૾

Φ(P) =

⎛

⎜⎜⎜⎜⎝

0 0 0 0

6 −20 0 0

1 0 −20 0

2 0 0 −20

⎞

⎟⎟⎟⎟⎠

⎛

⎜⎜⎜⎜⎝

3

3

1

3

⎞

⎟⎟⎟⎟⎠
=

⎛

⎜⎜⎜⎜⎝

0

−42

−17

−54

⎞

⎟⎟⎟⎟⎠

ͱͳΔ. ͜ͷͷަ࠲ඪ
(
0,

7

9
,
17

54

)

Ͱ͋Δ. ʲ4ʳ

ʢ S, ·ͨ Pͷަ࠲ඪΛಉ࠲࣍ඪʹ͢͜ͱ͕Ͱ͖Ε

, ෦ʲ2ʳΛ༩͑Δʣ

(2) 2 P(1, 1, 1
3 ), Q(6, 2, 1) Λ௨ΔۭؒͷઢΛ ℓ ͱ

͢Δ. Өࢹಁ Φ ʹΑΔ ℓ ͷӨ૾ yz-ฏ໘ͷͲ

ͷΑ͏ͳਤܗʹͳΔ͔ৄࡉʹड़ͳ͍͞.

,Өͱࢹಁ ʮ3ݩ࣍ͷମΛͨݟ௨Γʹ ฏ໘ʹඳݩ࣍2

ը͢Δʯ͜ͱͰ͋Δ. ۭؒͷઢ, ઢͱࢹͷҐஔؔ

,ΑΓʹ ઢ͔, ·ͨʹ͑ݟΔ. ઢ্ͷదͳ 2

P, QΛબͼ, ͦΕΒͷӨ૾ Φ(P),Φ(Q) ͕ҟͳΔͳΒ,

ઢͷ૾ઢͱͳΓ, Φ(P),Φ(Q) ͕ಉҰͳΒ, ઢͷ

૾ 1ͱͳΔ.

(1)ͱಉ༷ʹ,  Qͷಉ࠲࣍ඪΛ (6 : 2 : 1 : 1) ͱ͠, Ө૾

ΛٻΊΔͱ

Φ(Q) =

⎛

⎜⎜⎜⎜⎝

0 0 0 0

6 −20 0 0

1 0 −20 0

2 0 0 −20

⎞

⎟⎟⎟⎟⎠

⎛

⎜⎜⎜⎜⎝

6

2

1

1

⎞

⎟⎟⎟⎟⎠
=

⎛

⎜⎜⎜⎜⎝

0

−4

−14

−8

⎞

⎟⎟⎟⎟⎠
,

͢ͳΘͪ,  (0, 1
2 ,

7
4 ) ͱͳΔ. Αͬͯ, ℓ ͷಁࢹӨʹΑΔ

૾ Φ(ℓ) , P, Qͷ૾Λ௨Δ yz-ฏ໘ͷઢͱͳ. Φ(ℓ) ͷ

͖
17
54 − 7

4
7
9 − 1

2

= −
155
108
5
18

= −31

6
.

Αͬͯ, ૾ͷઢͷํఔࣜ

z =− 31

6

(
y − 1

2

)
+

7

4

=− 31

6
y +

13

3

ͱͳΔ. ʲ4ʳ
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தؒݧࢼͷࢼ
ʲ֤ 3ʳ

(1) ྻߦ A =

(
1 3

2 −1

)
ʹΑͬͯද͞ΕΔ Λม࣍1 f

ͱ͢Δ. f ʹΑΔ Pͷ૾͕ (2, 3) Ͱ͋Δͱ͖, Pͷ࠲

ඪΛٻΊͳ͍͞.

ԾఆΑΓ, f(P) = (2, 3) Ͱ͋Δ͔Β, P = f−1(2, 3) Ͱ͋Δ.

(
1 3

2 −1

)−1(
2

3

)
=− 1

7

(
−1 −3

−2 1

)(
2

3

)

=− 1

7

(
−11

−1

)
=

1

7

(
11

1

)

ΑΓ,  Pͷ࠲ඪ
(
11
7 , 1

7

)
Ͱ͋Δ.

(2) 1 ม࣍ f ʹΑͬͯ,  (1,−2)  (1, 1) ʹҠΓ, 

(3, 1)  (1,−1) ʹҠΔͱ͢Δ. ͜ͷͱ͖, f Λද͢ߦ

ྻΛٻΊͳ͍͞.

f Λද͢ྻߦΛ A ͱ͢Δͱ, ԾఆΑΓ,

A

(
1

−2

)
=

(
1

1

)
, A

(
3

1

)
=

(
1

−1

)
,

͢ͳΘͪ,

A

(
1 3

−2 1

)
=

(
1 1

1 −1

)

͕Γཱͭ. Αͬͯ,

A =

(
1 1

1 −1

)(
1 3

−2 1

)−1

=
1

7

(
1 1

1 −1

)(
1 −3

2 1

)

=
1

7

(
3 −2

−1 −4

)
.

(3) ྻߦ

(
1 2

3 k

)
ʹΑͬͯද͞ΕΔ Λม࣍1 f ͱ͢Δ.

f ͷٯม f−1 ͕ଘ͠ࡏͳ͍ͱ͖, k ͷΛٻΊͳ͍͞.

ม࣍1 f Λද͢ྻߦΛ A ͱ͢Δͱ, f ͷٯม f−1 Λද

ྻߦ͢ A ͷྻߦٯ A−1 Ͱ͋Δ. A−1 ͕ଘ͢ࡏΔͨΊͷ

ඞཁे݅, |A| ̸= 0 Ͱ͋Δ͔Β, f ͷٯม f−1 ͕ଘ

,ͳ͍ͱ͢Δͱ͠ࡏ |A| = 0 Ͱͳ͚ΕͳΒͳ͍.

0 =

∣∣∣∣∣
1 2

3 k

∣∣∣∣∣= k − 6

ΑΓ, k = 6.

(4) xy-ฏ໘ͷํఔࣜ 3x− 2y = 4 Ͱද͞ΕΔઢΛ ℓ ͱ

͢Δ. ྻߦ

(
1 2

3 2

)
ʹΑͬͯද͞ΕΔ Αͬʹม࣍1

ͯ, ℓ ͕ͲͷΑ͏ͳਤܗʹҠΔ͔ৄࡉʹड़ͳ͍͞.

ํఔࣜ 3x− 2y = 4 ʹ͓͍ͯ, x = 2t ͱ͓͘ͱ

2y = 3× 2t− 4 = 2(3t− 2) ∴ y = 3t− 2

ͱͳΔͷͰ, ઢ ℓ ্ͷ (2t, 3t + 2) ͱද͢͜ͱ͕Ͱ͖

Δ. ͜ΕΛ Δͱ͢ม࣍1
(

X

Y

)
=

(
1 2

3 2

)(
2t

3t− 2

)
=

(
8t− 4

12t− 4

)
,

∴
{

X = 8t− 4

Y = 12t− 4

ͱͳΔ. ͜ͷ 2͔ࣜΒ t Λফ͢ڈΔͱ

3X − 2Y = −4× 3− (−4)× 2 = −4

ͱͳΔ. Αͬͯ, ℓ ͷ૾ઢ 3x− 2y = −4 Ͱ͋Δ.


