October 1%, 2009

MAT240; Abstract Linear Algebra Lecture

Goal: Every v.s. has a basis. So while we don’t have to work in coordinates, we always can.
n
Span(S) = {Z au;: a; EF,u; € S}
i=1
Proposition:

1. Span(S)is a subspace of V.

7 Z au; = 2(701')”1'
w, ={w; i <nv_, i >n}

2. IfS; € Span(S,), then Span(S;) c Span(S;)
Span(S;) =W cV - S; c W - Span(S;) € W = Span(S;)
Definition:

A subset S c V is called (“wasteful”) linearly independent if 3 (scalars)a; €
F & 3 distinct u; € S s.t..

ajuq + - ayu, =Y a;u; = 0andnotall a;’s are 0.
Definition:
S c Vs linearly independent if it is not linearly dependent.
oYau=0-Via; =0, a,€Fandu; €S
Example:

InM,,, =V

Sz{((l) (1)) (8 (1)) ((1) 8) (8 (1))}islinearlyindependent



Comments:

1. 0={ }islinearlyindependent
2. {u};u € Visindependent unless u =0, but if u = 0 is dependent.
3. SupposeS; c S, cV
a. IfSy islinearly dependent, S, is linearly dependent.
b. IfS; islinearly independent, know not about S, .
c. IfS, islinearly independent, sois Sj.
d. IfS, islinearly dependent, know not about S;.
4. If Sis linearly independent and u € V\S then S U {u} is linearly dependent iff u is a
linear combination of elements of S.
© u € Span(S)

Proof: Suppose u € Span(S) - u =Y aq;u; a; €F, u; €S (distinct)
o 1lu — Y a;u; = 0 (non-trivial |.c. of distinct elements of S U {u}

— S U {u}is linearly dependent.



