
𝑂 

𝑎  

𝑏 

𝑃 (3,7) 

𝑂 
𝑐  

𝑑  

𝑎 =
1
3

 𝑏 =
2
5

 𝑐 =
−1
−1

 𝑑 =
2
3

 

−1 𝑎 + 2𝑏 = −
1
3

+ 2
2
5

=
3
7

= 5
−1
−1

+ 4
2
3

= 5𝑐 + 4𝑑  

(3,7) 𝑃 

𝑘𝑎 + 𝑙𝑏 = 𝑘
1
3

+ 𝑙
2
5

=
𝑘 + 2𝑙
3𝑘 + 5𝑙

=
3
7

より𝑘 + 2𝑙 = 3   3𝑘 + 5𝑙 = 7  

𝑘 = −1   𝑙 = 2  



𝑎 =
1
3

 𝑏 =
2
5

 𝑐 =
−1
−1

 𝑑 =
2
3

 

𝑐 =
−1
−1

 = 𝑘𝑎 + 𝑙𝑏 = 𝑘
1
3

+ 𝑙
2
5

=
𝑘 + 2𝑙
3𝑘 + 5𝑙

より𝑘 + 2𝑙 = −1    3𝑘 + 5𝑙 = −1 

𝑘 =3     𝑙 = −2 

𝑑 =
2
3

 = 𝑚𝑎 + 𝑛𝑏 = 𝑚
1
3

+ 𝑛
2
5

=
𝑚 + 2𝑛
3𝑚 + 5𝑛

より𝑚 + 2𝑛 = 2 3𝑚 + 5𝑛 = 3 

𝑚 = −4     𝑛 = 3 

𝑐 =
−1
−1

 = 3
1
3

− 2
2
5

 = 𝑎   𝑏
3

−2
 =

1 2
3 5

3
−2

 

𝑑 =
2
3

 = −4
1
3

+ 3
2
5

 = 𝑎   𝑏
−4
3

 =
1 2
3 5

−4
3

 

合わせて
−1 2
−1 3

 =
1 2
3 5

3 −4
−2 3

 

 

    𝑐   𝑑  = 𝑎   𝑏
3 −4

−2 3
 

 

    𝑐   𝑑  = 𝑎   𝑏 𝑃 ← 𝑎   𝑏 から 𝑐   𝑑 への 

  基底の取替行列 



−1 𝑎 + 2𝑏 = −
1
3

+ 2
2
5

=
3
7

= 5
−1
−1

+ 4
2
3

= 5𝑐 + 4𝑑  

𝑐   𝑑  = 𝑎   𝑏 𝑃 

𝑎 =
1
3

 𝑏 =
2
5

 の時、
3
7
は −1 𝑎 + 2𝑏で表せる 

𝑐 =
−1
−1

 𝑑 =
2
3
では、

3
7
を𝑘𝑐 + 𝑙𝑑  で表したい 𝑘と𝑙は？ 

−1 𝑎 + 2𝑏 = 𝑘ｃ + 𝑙d 

𝑎   𝑏
−1
2

 = 𝑐   𝑑 
𝑘
𝑙

 = 𝑎   𝑏 𝑃
𝑘
𝑙

 

−1
2

 = 𝑃
𝑘
𝑙

 

𝑃 =
3 −4

−2 3
の逆行列   𝑃−1 =

1

3∙3−(−2)∙(−4)

3 4
2 3

=
3 4
2 3

を両辺に掛ける 

𝑃−1 −1
2

= 𝑃−1 𝑃
𝑘
𝑙

= 𝑬
𝑘
𝑙

=
𝑘
𝑙

 

𝑘
𝑙

=
3 4
2 3

−1
2

 =
5
4

 



𝑐   𝑑  = 𝑎   𝑏 𝑃 

𝑎   𝑏 から 𝑐   𝑑 への基底の取替行列𝑃 

𝑥𝑎 + 𝑦𝑏 = 𝑘ｃ + 𝑙d 

𝑥, 𝑦  𝑎𝑏 = 𝑘, 𝑙  𝑐𝑑を求めるには 

𝑃−1
𝑥
𝑦 =

𝑘
𝑙

 



𝑂 𝑂 𝑒1 

𝑒2 𝑎  
𝑏 

𝑃 𝑃 

𝑄 𝑄 

(𝑥, 𝑦) 

(𝑥′, 𝑦′) 

𝑧, 𝑤 𝑎𝑏 

𝑧′, 𝑤′ 𝑎𝑏 

𝑎   𝑏 = 𝑒1   𝑒1
3 2
1 1

 

𝑎 =
3
1

 𝑏 =
2
1

 

𝑒1   𝑒1に取替行列𝑃 =
3 2
1 1

を掛けて𝑎   𝑏にする式が 

3 2
1 1

=
1 0
0 1

3 2
1 1

 

𝑓 𝑓 

𝑃−1
𝑥
𝑦 =

𝑧
𝑤

 𝑃𝑃−1
𝑥
𝑦 = 𝑃

𝑧
𝑤

 
𝑥
𝑦 = 𝑃

𝑧
𝑤

 

𝑥′

𝑦′ = 𝑃
𝑧′

𝑤′  𝑃−1 𝑥′

𝑦′ =
𝑧′

𝑤′  

𝑥′

𝑦′ = 𝐴
𝑥
𝑦 の時 

𝑧′

𝑤′ = 𝑃−1 𝑥′

𝑦′  = 𝑃−1𝐴
𝑥
𝑦 = 𝑃−1𝐴𝑃

𝑧
𝑤

 

𝐴 𝑃−1𝐴𝑃 



𝑒1 

𝑒2 

𝑒1 

𝑒2 

𝑎  
𝑏 

𝑎  
𝑏 

𝑃 

𝑃 

𝑄 

𝑄 

(𝑥, 𝑦) (𝑥′, 𝑦′) 

𝑧, 𝑤 𝑎𝑏 𝑧′, 𝑤′ 𝑎𝑏 

旧基底 

新基底 

𝐴を掛ける 

𝑃を掛ける 

𝑃−1を掛ける 

𝑃−1𝐴𝑃を掛ける 


