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Subspaces
A subset W of a linear space V is called a subspace of V if
a. W contains the neutral element O of V.

b. W is closed under addition (if f and g are in W, then so is f + g).

c. W is closed under scalar multiplication (if f is in W and k 1s a scalar,
then kf 1s 1in W).

We can summarize parts b and ¢ by saying that W is closed under linear combi-
nations.



Span, linear independence, basis, coordinates
Consider the elements f1, ..., f, in a linear space V.

a. We say that f1,..., f, span V if every f in V can be expressed as a
linear combination of fi, ..., f,.

b. We say that f; is redundant if it is a linear combination of fi, ..., fi_;.
The elements f1, ..., f, are called linearly independent if none of them
1s redundant. This is the case if the equation

cifit--+efa=0
has only the trivial solution
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Span, linear independence, basis, coordinates (Continued)

c. We say that elements fi,..., f,, are a basis of V if they span V and
are linearly independent. This means that every f in V can be written
uniquely as a linear combination f = c;f; + --- 4+ ¢, fu. The coeffi-
cients cy, ..., ¢, are called the coordinates of f with respect to the basis
B =(f1,..., fu). The vector

C1

Cn

in W’”‘ is called the *B-coordinate vector of f, denoted by [ f ]
The transformation

%

C1

L =[flg=|:]| fromVioff
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is called the *B-coordinate transformation, sometimes denoted by L.
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Dimension

If a linear space V has a basis with n elements, then all other bases of V' consist
of n elements as well. We say that n 1s the dimension of V:

dim(V) = n.
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