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1 行列A =

 2 3 0

−1 4 1

−3 0 2

 の (i, j)余因子∆ij (1 ≤ i, j ≤ 3) を全て求めよ. (9点)

∆11 = +

∣∣∣∣∣4 1

0 2

∣∣∣∣∣ = 8, ∆12 = −

∣∣∣∣∣−1 1

−3 2

∣∣∣∣∣ = −1, ∆13 = +

∣∣∣∣∣−1 4

−3 0

∣∣∣∣∣ = 12,

∆21 = −

∣∣∣∣∣3 0

0 2

∣∣∣∣∣ = −6, ∆22 = +

∣∣∣∣∣ 2 0

−3 2

∣∣∣∣∣ = 4, ∆23 = −

∣∣∣∣∣ 2 3

−3 0

∣∣∣∣∣ = −9,
∆31 = +

∣∣∣∣∣3 0

4 1

∣∣∣∣∣ = 3, ∆32 = −

∣∣∣∣∣ 2 0

−1 1

∣∣∣∣∣ = −2, ∆33 = +

∣∣∣∣∣ 2 3

−1 4

∣∣∣∣∣ = 11.

よって

(∆ij) =

 8 −1 12

−6 4 −9
3 −2 11



2 次の行列式を計算せよ. (各 2点)

(1)

∣∣∣∣∣∣∣
2 0 1

−1 −2 3

3 0 5

∣∣∣∣∣∣∣
2 で展開
====== 0∆12 − 2∆22 + 0∆32 = −2∆22 = −2

∣∣∣∣∣2 1

3 5

∣∣∣∣∣ = −2(2× 5− 1× 3) = −14.

(2)

∣∣∣∣∣∣∣∣∣
0 1 −3 0

0 3 −2 3

0 2 −1 0

−3 2 −1 2

∣∣∣∣∣∣∣∣∣
1 で展開
====== (−3)∆41 = (−3)×

−
∣∣∣∣∣∣∣
1 −3 0

3 −2 3

2 −1 0

∣∣∣∣∣∣∣
 = 3

∣∣∣∣∣∣∣
1 −3 0

3 −2 3

2 −1 0

∣∣∣∣∣∣∣
3 で展開
====== 3× 3

(
−

∣∣∣∣∣1 −32 −1

∣∣∣∣∣
)

= −9× (1× (−1)− (−3)× 2) = −45.

(3)

∣∣∣∣∣∣∣∣∣
0 1 −2 1

−1 0 −1 0

−2 1 0 1

1 −1 2 0

∣∣∣∣∣∣∣∣∣
1⃝↔ 2⃝

====== −

∣∣∣∣∣∣∣∣∣
−1 0 −1 0

0 1 −2 1

−2 1 0 1

1 −1 2 0

∣∣∣∣∣∣∣∣∣
3⃝−2× 1⃝

=======
4⃝+ 1⃝ −

∣∣∣∣∣∣∣∣∣
−1 0 −1 0

0 1 −2 1

0 1 2 1

0 −1 1 0

∣∣∣∣∣∣∣∣∣
= −(−1)

∣∣∣∣∣∣∣
1 −2 1

1 2 1

−1 1 0

∣∣∣∣∣∣∣
2⃝− 1⃝

======
3⃝+ 1⃝

∣∣∣∣∣∣∣
1 −2 1

0 −4 0

0 −1 1

∣∣∣∣∣∣∣
=

∣∣∣∣∣ 4 0

−1 1

∣∣∣∣∣ = 4× 1 = 4

0※この講義に関する情報はホームページを参照. http://fuji.ss.u-tokai.ac.jp/nasu/2020/la1.html


