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LECTURE 3: MATH REVIEW: PART 2



Vectors

» a n-column vector is an vertical array of n components, e.g.,

P in this module we always have x € IR", i.e., with real
components

» in this module if we say x is a n-vector, it means always that
x is a n-column vector



Vectors

P> an n-row vector is easily represented by using n-vectors, e.g.,

TIn



Vector Addition

» saya € R" and b € IR”

» then c =a+ b is given by
a1 + by
az + by
c=a+b= ]
an + by,

» if a € R™ and b € R", m # n, what is a + b7



Linearly Independent Set of Vectors

> a set of vectors {v1,v9,...v;} is independent whenever

(a1v1 + agug + - - v =0) = «a; =0 for all 4
~~ —

A B

an equivalent statement:

P> no vector v; can be expressed as a linear combination of the
other vectors vy ..., vi—1,Viq1, .., Vk



Linearly Independent Set of Vectors

> a set of vectors {v1,vs,... v} is dependent whenever
not(A = B), in other words, when <(A) and (not B)>

an equivalent statement:

P> at least one vector v; can be expressed as a linear combination
of the other vectors vy ..., v;_1,Vit1,..., Uk



Linearly Independent Set of Vectors

> exercise: discuss the linear independence/dependence of
following set S:

> S = {v1}, where v; = (0,0) € R?

» S = {v1,v2}, where v; = (0,0) € R? and v; = (1,1) € R?
> S = {vy,v2}, where v; = (2,2) € R? and vp = (1,1) € R?
> S = {v1,v2}, where v; = (2,1) € R? and v = (1,1) € R?

> S = {v1,v2,v3}, where v; = (1,0), v2 = (0,1), and
U3 = (la 1)



Subspace of IR”

» a subset YV C IR" is called a subspace of IR™ if V is closed
under the operations of

> vector addition, i.e.,
a,beV = (a+b) eV
and

» scalar multiplication, i.e.,

a€V — aacVforal aecR

» exercise: is 0 € IR™ an element of V?

> draw some subspaces to trigger the intuition..



