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F denotes either R or C.

V and W denote vector spaces over F.




Linear Functionals

( Definition: linear functional

tA linear functional on V is a linear map from V to F. In other wordsj

a linear functional is an element of L(V,F).




Linear Functionals

( Definition: linear functional

A linear functional on V is a linear map from V to F. In other words,
a linear functional is an element of L(V,F).

Examples:
@ Define ¢: R — R by o(x,y,z) = 4x — 5y + 2z. Then ¢ is a linear
functional on R>.




Linear Functionals

( Definition: linear functional w
tA linear functional on V is a linear map from V to F. In other wordsj

a linear functional is an element of L(V,F).

Examples:
@ Define p: R — R by ¢(x,y,z) = 4x — 5y + 2z. Then ¢ is a linear
functional on R>.

@ Fix (by,...,b,) € C". Define ¢: C" — C by
@215+ 20) = b1z1 + -+ + bz,
Then ¢ is a linear functional on C”".




Linear Functionals

( Definition: linear functional

A linear functional on V is a linear map from V to F. In other words,
a linear functional is an element of L(V,F).

Examples:

@ Define p: R — R by ¢(x,y,z) = 4x — 5y + 2z. Then ¢ is a linear
functional on R>.

@ Fix (by,...,b,) € C". Define ¢: C" — C by

©(z1, .. yzn) =b1z1 + - - + bpzy.

Then ¢ is a linear functional on C”".

@ Define p: P(R) — R by ¢(p) = 3p”(5) + 7p(4). Then ¢ is a linear
functional on P(R).



Linear Functionals

( Definition: linear functional

A linear functional on V is a linear map from V to F. In other words,
a linear functional is an element of L(V,F).

Examples:

@ Define p: R — R by ¢(x,y,z) = 4x — 5y + 2z. Then ¢ is a linear
functional on R>.

@ Fix (by,...,b,) € C". Define ¢: C" — C by

©(z1, .. yzn) =b1z1 + - - + bpzy.

Then ¢ is a linear functional on C”".

@ Define ¢: P(R) — R by ¢(p) = 3p”(5) +7p(4). Then ¢ is a linear
functional on P(R).

@ Define p: P(R) = R by ¢(p) = fo] p(x)dx. Then ¢ is a linear
functional on P(R).
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( Algebraic properties of dual maps

@ (S+T)=8+TforalS,TeL(V,W).
@ (A\T) =XT"forall e Fandall T € L(V,W).
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