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LECTURE 4: MATH REVIEW: PART 3



Span of a Set of Vectors

> a set of vectors is given: {ay,aqg,...,a;}

» span{aj,as,...,ai} is the set of points that can be hit by
any linear combination of the vectors in {a1,a2,...,a;}

» more specifically,

k
span{ay, az, ..., ax} = {Z Biai
i=1

(/81752"” 7/8k) € ]Rk}



Span of a Set of Vectors

P illustrate the idea graphically
P exercise:

» Suppose a = ay + 2ax. What can you say about
span{ay,as,...,ar} and span{ay,as,...,ax,a}? Are they
same or different?

» Suppose a cannot be written as a linear combination of vectors
in {a1,az,...,a;,a}. What can you say about
span{ay,as,...,ar} and span{ay,asz,...,ax,a}? Are they
same or different?



Basis of the Subspace V

given a subspace V, any set of linearly independent set of
vectors {a,as,...,ar} C V such that

V = span{ay,asg,...,ar}

is called a basis of V
all bases of a subspace V contain the same number of vectors

we call it the dimension of V or dim V



Basis of the Subspace V

> exercise:

> you are given a set of vectors {a1,az,as}, where

oo[t] we[3] wo[i]

> let V = span{aq,as,as}

» what is V7

» give a basis for V by using vectors in {a1, as,as} itself

> give a basis for V without using vectors in {ay, az,a3} itself

» what is dim V7



Coordinates

suppose we are given a basis {a1,ag,...,a;} of V and a
vector a € V

thus, a can be expressed as
a = Biay + Baag + - - - + Bray, for some § € RF

the coefficients 5;, i = 1,2, ...,k are called the coordinates of
a with respect to the basis {aj,as,...,a;}



Coordinates

P exercise:
> consider the basis {e1, e} of IR? and a vector a = (1,2) € R?
> here e; = (1,0) and ez = (0, 1)

» what are the coordinates of a with respect to the basis
{61, 62}?



