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1 a⃗ =

(
1

−1

)
, b⃗ =

(
3

2

)
, r⃗ =

(
−1

2

)
ͱ͢Δ. ࣍ͷ

໰ʹ౴͑ͳ͍͞.

(1) ϕΫτϧ a⃗+2⃗b− r⃗ ͷ੒෼ͱେ͖͞ΛٻΊͳ͍͞.

a⃗+ 2⃗b− r⃗ =

(
1

−1

)
+ 2

(
3

2

)
−
(

−1

2

)

=

(
1

−1

)
+

(
6

4

)
+

(
1

−2

)

=

(
8

1

)
.

େ͖͞͸
√
82 + 12 =

√
64 + 1 =

√
65.

(2) a⃗ ͱ b⃗ ͷͳ֯͢Λ θ ͱ͢Δͱ͖, cos θ ͷ஋ΛٻΊ

ͳ͍͞.

|⃗a| =
√

12 + (−1)2 =
√
1 + 1 =

√
2,

|⃗b| =
√

32 + 22 =
√
9 + 4 =

√
13,

a⃗ · b⃗ =1 · 3 + (−1) · 2 = 3− 2 = 1.

∴ cos θ =
a⃗ · b⃗
|⃗a||⃗b|

=
1√

2 ·
√
13

=
1√
26

.

(3) a⃗+ k⃗b ͱ a⃗− b⃗ ͕௚ަ͢ΔΑ͏ͳ k ͷ஋ΛٻΊͳ

͍͞.

(⃗a + k⃗b) · (⃗a − b⃗) = 0ͱͳΔΑ͏ͳ k ͷ஋ΛٻΊΕ͹Α͍.

಺ੵͷԋنࢉଇΑΓ,

(⃗a+ k⃗b) · (⃗a− b⃗) =a⃗ · a⃗+ (k − 1)⃗a · b⃗− k⃗b · b⃗

=|⃗a|2 + (k − 1)⃗a · b⃗− k|⃗b|2

=(
√
2)2 + (k − 1)× 1− k(

√
13)2

=2 + k − 1− 13k = 1− 12k.

Αͬͯ, k =
1

12
Ͱ͋Δ.

(4) 3x⃗− 2y⃗ = a⃗, x⃗− y⃗ = b⃗ Λຬͨ͢ x⃗, y⃗ ΛٻΊͳ͍͞.

ϕΫτϧΛࣜܗతʹͨͩͷจࣈͱΈͳ͠, ࿈ཱํఔࣜ
{

3x⃗− 2y⃗ = a⃗

x⃗− y⃗ = b⃗
͢ͳΘͪ

(
3 −2

1 −1

)(
x⃗

y⃗

)
=

(
a⃗

b⃗

)

Λղ͚͹Α͍.

(
x⃗

y⃗

)
=

(
3 −2

1 −1

)−1(
a⃗

b⃗

)
=

(
1 −2

1 −3

)(
a⃗

b⃗

)

ΑΓ, x⃗ = a⃗− 2⃗b =

(
−5

−5

)
, y⃗ = a⃗− 3⃗b =

(
−8

−7

)
.

2 ࣍ͷ໰ʹ౴͑ͳ͍͞.

(1)

∣∣∣∣∣
1 4

−2 2− x

∣∣∣∣∣= 0 Λຬͨ͢ x ΛٻΊͳ͍͞.

∣∣∣∣∣
1 4

−2 2− x

∣∣∣∣∣= 1×(2−x)−4×(−2) = 2−x+8 = 10−x.

Αͬͯ, ͕ࣜྻߦͷه্ 0 ͱͳΔͷ͸, x = 10 ͷͱ͖Ͱ͋Δ.

ʢ෦෼఺ͳ͠ʣ

(2)

∣∣∣∣∣∣∣

1 3 −2

−2 −6 4

0 2 2

∣∣∣∣∣∣∣
= 0 Ͱ͋Δ. ͦͷཧ༝Λड़΂ͳ

͍͞.

ୈ ͱୈߦ1 ,ൺྫ͍ͯ͠Δ͕ߦ2 ͭ·Γ, ୈ ͸ୈߦ2 ͷߦ1

(−2)ഒͳͷͰ, ,ͷੑ࣭ΑΓࣜྻߦ ͷ஋͸ࣜྻߦ 0 ͱͳΔ.

ʲผղʳαϥεͷͷެࣜ౳Λ༻͍ͯ, ܭͷ஋Λࣜྻߦʹࡍ࣮

.΋Α͍ͯ͠ࢉ

(3)

∣∣∣∣∣∣∣

1 3 −2

−2 3 4

0 2 2

∣∣∣∣∣∣∣
ΛٻΊͳ͍͞.

αϥεͷެࣜΛ༻͍ͯٻΊͯ΋Α͍͕, ͜͜Ͱ͸, ͷࣜྻߦ

ੑ࣭Λ༻͍ͨྫࢉܭΛड़΂Δ.

∣∣∣∣∣∣∣

1 3 −2

−2 3 4

0 2 2

∣∣∣∣∣∣∣
=2

∣∣∣∣∣∣∣

1 3 −2

−2 3 4

0 1 1

∣∣∣∣∣∣∣

=2

∣∣∣∣∣∣∣

1 3 −2

0 9 0

0 1 1

∣∣∣∣∣∣∣

=2× 9

∣∣∣∣∣∣∣

1 3 −2

0 1 0

0 1 1

∣∣∣∣∣∣∣

=2× 9

∣∣∣∣∣∣∣

1 0 −2

0 1 0

0 0 1

∣∣∣∣∣∣∣

=18× 1× 1× 1

=18.

ʢαϥεͷެࣜͷΈΛ༻͍͍ͯͯ͠ࢉܭΔ৔߹͸෦෼఺ͳ͠ʣ
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3 ྻߦ A =

(
1 3

2 −1

)
ʹΑͬͯද͞ΕΔ 1࣍ม׵Λ f

ͱ͠, ྻߦ B =

(
2 −1

1 3

)
ʹΑͬͯද͞ΕΔ 1࣍ม׵

Λ g ͱ͢Δ. ࣍ͷ໰ʹ౴͑ͳ͍͞.

(1) f ʹΑΔ఺ P(3, 2) ͷ૾ΛٻΊͳ͍͞.

(
1 3

2 −1

)(
3

2

)
=

(
9

4

)
.

Αͬͯ, ΊΔ૾͸఺ٻ (9, 4) Ͱ͋Δ.

ʢ෦෼఺ͳ͠ʣ

(2) g ʹΑΔ఺ Qͷ૾͕ ఺ P(3, 2) Ͱ͋Δͱ͢Δ. ͜ͷ

ͱ͖, ఺ Qͷ࠲ඪΛٻΊͳ͍͞.

ԾఆΑΓ, g(Q) = P Ͱ͋Δ͔Β, Q = g−1(P ) Ͱ͋Δ.

(
2 −1

1 3

)−1(
3

2

)
=

1

7

(
3 1

−1 2

)(
3

2

)
=

1

7

(
11

1

)

ΑΓ, ఺ Qͷ࠲ඪ͸,
(
11
7 , 1

7

)
Ͱ͋Δ.

(3) ߹੒ม׵ f ◦ g ʹΑΔ఺ P(3, 2) ͷ૾ΛٻΊͳ͍͞.

(
1 3

2 −1

)(
2 −1

1 3

)(
3

2

)
=

(
1 3

2 −1

)(
4

9

)

=

(
31

−1

)
.

4 1࣍ม׵ f ʹΑͬͯ, ఺ (1, 1) ͸఺ (1,−2) ʹҠΓ, ఺

(1,−1) ͸఺ (3, 1) ʹҠΔͱ͢Δ. ͜ͷͱ͖, f Λද͢ߦ

ྻΛٻΊͳ͍͞.

f Λද͢ྻߦΛ A ͱ͢Δͱ, ԾఆΑΓ,

A

(
1

1

)
=

(
1

−2

)
, A

(
1

−1

)
=

(
3

1

)
,

͢ͳΘͪ,

A

(
1 1

1 −1

)
=

(
1 3

−2 1

)

͕੒Γཱͭ. Αͬͯ,

A =

(
1 3

−2 1

)(
1 1

1 −1

)−1

=− 1

2

(
1 3

−2 1

)(
−1 −1

−1 1

)

=− 1

2

(
−4 2

1 3

)
=

1

2

(
4 −2

−1 −3

)
.

5 ྻߦ

(
1 2

3 2

)
ʹΑͬͯද͞ΕΔ 1࣍ม׵Λ f ͱ͢Δ.

f ͷٯม׵ f−1 ͕͋Ε͹, f−1 Λද͢ྻߦΛٻΊͳ͍͞.

∣∣∣∣∣
1 2

3 2

∣∣∣∣∣= 1× 2− 2× 3 = 2− 6 = −4 ̸= 0

ΑΓ, f ͷٯม׵͸ଘ͢ࡏΔ. f−1 Λද͢ྻߦ͸

(
1 2

3 2

)−1

= −1

4

(
2 −2

−3 1

)
=

1

4

(
−2 2

3 −1

)
.

6 xy-ฏ໘಺ͷํఔࣜ 2x− 3y = 4 Ͱද͞ΕΔ௚ઢΛ ℓ ͱ

͢Δ. ࣍ͷྻߦʹΑͬͯද͞ΕΔ 1࣍ม׵ʹΑͬͯ, ℓ ͕

ͲͷΑ͏ͳਤܗʹҠΔ͔ৄࡉʹड़΂ͳ͍͞.

(1)

(
1 2

3 2

)

ํఔࣜ 2x− 3y = 4 ʹ͓͍ͯ, y = 2t ͱ͓͘ͱ

2x = 3× 2t+ 4 = 2(3t+ 2) ∴ x = 3t+ 2

ͱͳΔͷͰ, ௚ઢ ℓ ্ͷ఺͸ (3t + 2, 2t) ͱද͢͜ͱ͕Ͱ͖

Δ. ͜ΕΛ 1࣍ม͢׵Δͱ
(

X

Y

)
=

(
1 2

3 2

)(
3t+ 2

2t

)
=

(
7t+ 2

13t+ 6

)
,

∴
{

X = 7t+ 2

Y = 13t+ 6

ͱͳΔ. ͜ͷ 2͔ࣜΒ t Λফ͢ڈΔͱ

13X − 7Y = 2× 13− 6× 7 = 26− 42 = −16

ͱͳΔ. Αͬͯ, ℓ ͷ૾͸௚ઢ 13x− 7y = −16 Ͱ͋Δ.

(2)

(
2 −3

−4 6

)

(1) ͱಉ༷ʹ௚ઢ ℓ ্ͷ఺Λ (3t+ 2, 2t) ͱද͠, 1࣍ม͢׵

Δͱ
(

X

Y

)
=

(
2 −3

−4 6

)(
3t+ 2

2t

)
=

(
4

−8

)

ͱͳΔͷͰ, ℓ ͷ૾͸఺ (4, 8) Ͱ͋Δ.

഑఺

• ֤໰ 3఺ͱ͢Δʢ3఺ ×14໰. ͨͩ͠఺਺ͷ্ݶ͸ 40

఺ʣ.

• ܰඍͳؒࢉܭҧ͍͕͋ͬͯ΋, ֓Ͷ͕ํ͑ߟਖ਼͚͠Ε͹

2఺Ճ఺͢Δʢͭ·Γ, 1఺ݮ఺ʣ.


