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/3.125 dimension of the annihilator w N, ;3 w \Q e\g
Suppose V is finite-dimensional and U is a subspace of V. Then RN -
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/3.1 27 condition for the annihilator to equal {0} or the whole space )
Suppose V is finite-dimensional and U is a subspace of V. Then
(@ U'={0} = U=V,
b) U’ =V’ U = {0}.
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/3.128 the null space of T' )

Suppose V and W are finite-dimensional and T € £(V, W). Then
(a) null T" = (range T)°; /

\(b) dimnullT" = dimnull T + dim W — dim V.
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3.129 T surjective is equivalent to T' injective

LSuppose V and W are finite-dimensional and T € £(V, W). Then J

T is surjective < T’ is injective.
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/3.130 the range of T’ N
Suppose V and W are finite-dimensional and T € £(V, W). Then
(a) dimrange T’ = dimrange T;
b) range T’ = (null T)°.
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@.131 T injective is equivalent to T' surjective

Suppose V and W are finite-dimensional and T € £(V, W). Then
T is injective < T’ is surjective.

?rooﬁf T 1S ',r\Sf(fl‘;vL &> nall T ~ 50%
& o Tf =/

1




Matrix of Dual of Linear Map

3.132 matrix of T’ is transpose of matrix of T

Suppose V and W are finite-dimensional and T € £(V, W). Then
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ﬁ.133 column rank equals row rank w

Suppose A € F™". Then the CW equals the row rank of A. J




