Suppose V is finite-dimensional and U is a subspace of V. Then

dim U° = dimV — dim U.

Suppose V is finite-dimensional and U is a subspace of V. Then

(@ U'={0) = U=V;
(b) U=V = U={0}.




/3.128 the null space of T'

Suppose V and W are finite-dimensional and T € £(V, W). Then
(a) null T" = (range T)°;
k(b) dimnullT" = dimnull T + dim W — dim V.

ﬁBJ 29 T surjective is equivalent to T' injective

L

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

T is surjective < T’ is injective.




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

(a) dimrange T’ = dimrange T;

(b) range T’ = (null T)°.

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

T is injective < T’ is surjective.




Matrix of Dual of Linear Map

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

M(T') = (M(T))"

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




