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(2.22 length of linearly independent list < length of spanning list

™

In a,ﬁnite-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
vectors. )
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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
—

@ Let ’\/,,--.,*1/h o nd S RN Le Jise

byes  he V. By A pecll abor,
NZ m  Sinec V /1/ e .'n I/lc[( :ﬁ 4,
‘M/\S \/ ‘\)0\) {\oL . J/LWL ./LJ ‘__/ww 'S a lgo

[in. 'ﬂ‘L’P :& ;\/U_' .\/ N a,lsr - g‘ra.nn-blﬁs/,

n

){t/\:-o/ we \50 LM\A-L m<n, %AML/*(_/ MmN,

/

2.35 definition: dimension, dim V

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

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 é/
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

\dimll =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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(2.43 dimension of a sum

—

Llf 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 S, 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,
/? #(Sl U 52) dim(Vl TP V2)
1 = #S, +#S, —#(5,NS,) =dimV; +dimV, —dim(V; N V,) <
#(Sl U 52) = #Sl + #52 dlm(Vl i Vz) == dim Vl + dim V2
@5105222 <=>‘/1r1‘/2:{0}
S, U:-US,, is a disjoint union < | Vj + =+ + V_ is a direct sum <
#(S,U--US,) =#5, + - +#5,, dim(V; + - + V)
=dimV; + --- +dimV,, (

~ ?/a %v San )/LVJ o ’MASMI
b {lm A e &

/_



