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掃出法による逆行列の計算
A：n 次正方行列

A−1 =




x11 · · · x1n

...
...

xn1 · · · xnn


 とおくと，AA−1 = E より

A




x11 · · · x1n

...
...

xn1 · · · xnn


 =




1 0. . .

0 1


 · · · (∗)

よって

x1 =




x11

...

xn1


 , . . . , xn =




x1n

...

xnn


 , e1 =




1

0
...

0


 , . . . , en =




0
...

0

1




とおくと

(∗) ⇐⇒ A(x1 · · · xn) = (e1 · · · en) ⇐⇒ Ax1 = e1, . . . , Axn = en

であるが
Ax1 = e1, . . . , Axn = en

は掃出法
(A | e1)

R−→ (E | x1), . . . , (A | en)
R−→ (E | xn)

により解けるので
(A | E)

R−→ (E | A−1)

により，逆行列が求まる．

例

A =




1 2 −1

2 3 −2

−1 −2 2




(A | E) =




1 2 −1 1 0 0

2 3 −2 0 1 0

−1 −2 2 0 0 1




R2−2R1
R3+R1−→




1 2 −1 1 0 0

0 −1 0 −2 1 0

0 0 1 1 0 1




−R2−→




1 2 −1 1 0 0

0 1 0 2 −1 0

0 0 1 1 0 1


 R1+R3−→




1 2 0 2 0 1

0 1 0 2 −1 0

0 0 1 1 0 1




R1−2R2−→




1 0 0 −2 2 1

0 1 0 2 −1 0

0 0 1 1 0 1


 = (E | A−1) ... A−1 =



−2 2 1

2 −1 0

1 0 1




1
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例（前回の最後の例に関連）

P =




1 1 0

1 0 1

1 −1 −1







1 1 0 1 0 0

1 0 1 0 1 0

1 −1 −1 0 0 1




R2−R1
R3−R1−→




1 1 0 1 0 0

0 −1 1 −1 1 0

0 −2 −1 −1 0 1




−R2
−R3−→




1 1 0 1 0 0

0 1 −1 1 −1 0

0 2 1 1 0 −1




R1−R2
R3−2R2−→




1 0 1 0 1 0

0 1 −1 1 −1 0

0 0 3 −1 2 −1




3R1−R3
3R2+R3−→




3 0 0 1 1 1

0 3 0 2 −1 −1

0 0 3 −1 2 −1


 ... P−1 =

1

3




1 1 1

2 −1 −1

−1 2 −1




※前回最後の確認

P−1AP =
1

3




1 1 1

2 −1 −1

−1 2 −1







3 −1 −1

−1 3 −1

−1 −1 3







1 1 0

1 0 1

1 −1 −1




=
1

3




1 1 1

8 −4 −4

−4 8 −4







1 1 0

1 0 1

1 −1 −1


 =

1

3




3 0 0

0 12 0

0 0 12


 =




1 0 0

0 4 0

0 0 4




2


