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線形写像の定義

次の２つの条件を満たす写像 F : V → W

F (x1 + x2) = F (x1) + F (x2)

F (sx) = sF (x)
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V から V への線形写像 =⇒線形変換
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像と核

線形写像 F : V → W に対して

ImF = {F (x)|x ∈ V } を F の像 (image)

KerF = {x|F (x) = 0} を F の核 (kernel)
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線形写像の例 (1)

y = F (x) =

[

0 0

0 1
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dimV = 2, dim(KerF ) = 1, dim(ImF ) = 1

dimV − dim(KerF ) = dim(ImF )
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線形写像の例 (2)

y = F (x) =
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dimV = 3, dim(KerF ) = 2, dim(ImF ) = 1

dimV − dim(KerF ) = dim(ImF )
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線形写像の例 (3)

y = F (x) =







1 0 0

0 1 0
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dimV = 3, dim(KerF ) = 1, dim(ImF ) = 2

dimV − dim(KerF ) = dim(ImF )
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連立一次方程式






















a11x1 + a12x2 + · · · + a1nxn = 0

a21x1 + a22x2 + · · · + a2nxn = 0
...

...
am1x1 + am2x2 + · · · + amnxn = 0

Ax = 0, A =













a11 a12 · · · a1n

a21 a22 · · · a2n

...
... . . . ...

am1 am2 · · · amn













, x =













x1

x2

...
xn













「方程式 Ax = 0の解全体 (解空間)」を
「行列Aの零空間」ともいう。

Ax = 0を満たす xは, Aによる線形写像の核。
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