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2.22  length of linearly independent list < length of spanning list
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Ina ﬁmte dimensional vector space, the length of every linearly independent

list of vectors is less than or equal to the length of every spanning list of
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(2.34 basis length does not depend on basis w

kAny two bases of a finite-dimensional vector space have the same length. J
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2.35 definition: dimension, dim V

basis of the vector space.

e The dimension of a finite-dimensional vector space is the length of any&

e The dimension of a finite-dimensional vector space V' is denoted by dim

V.
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‘ If V is finite-dimensional and U is a subspace of V, then dim U < dim V. I
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Suppose V is finite-dimensional. Then every linearly independent list of L/
vectors in V of length dim V is a basis of V.
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Suppose that V' is finite-dimensional and U is a subspace of V such that

\dlmll =dim V. Then U =V.
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Suppose V is finite-dimensional. Then every spanning list of vectors in V of

length dim V is a basis of V.
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If V; and V; are subspaces of a finite-dimensional vector space, then
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sets vector spaces

S is a finite set V is a finite-dimensional vector space
#S dimV

for subsets Sy, S, of S, the union S; U S, | for subspaces V4, V; of V, the sum V; +V,
is the smallest subset of S containing S; | is the smallest subspace of V containing

and S, V, and V,
= #(S;US,) dim(V; + V,)
1 =#S, +#S,—#(5,NS,) =dimV; +dimV, —dim(V; N V,) <
#(Sl U Sz) == #Sl + #52 dim(Vl aF Vz) = dim Vl + dim V2
@SlnSZZQ <=>Van2:{O}
S;U--US,, is a disjoint union < | Vj + =+ + V_ is a direct sum <
#(S,U--US,) =#5, + - +#5,, dim(V; + --- + V)
=dimV; + - +dimV,, (
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