July 8 (Lecture 15)

Overview: We'll start today with dimension (finally). After seeing
that definition and some examples, we’ll extend the concept of linear
maps to linear maps between abstract vector spaces.

Learning Goals:
e Precisely define and calculate dimension of a vector space.

e Explain (using theorems) how dimension relates to spanning
sets, linearly independent sets, and bases.

e Define and work with linear maps between abstract vector
spaces.

As you’re getting settled: o Reflecion 10 wodde, ables doco!

e Homework 8 is due tomorrow (Friday, July 9), at 11:30 pm.

e Homework 9 to come out tomorrow, due Tuesday July 20th at
11:30 pm.

e Test 2is next Thursday! July 15. It will be available on Crowd-
mark 10:00 am to 8:00 pm Pacific time but you’ll only get 1.5
hours to do it, same as last time. I'll try to post some targetted
practice problems that I think might be helpful.

e Watch for HW or Test instructions that say “You may use a
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computer or calculator to perform [specific computations]
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p.a%9,  Theorem. Let V' be a non-trivial vector space with finite dimen-
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p-a39  Theorem (4.3.7). Let V' be a vector space with dim(V) =n > 1.
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Let W =span {A, AT, B, BT, A+ B}. Find dim(W).

Example. Let A = [1 0] and B = [ ! 2].

. ~ LY.
n. Obsee: \a:) ook L€ U33 sne 5> Sen (e (R)) =, hoo Speeit) o L

Solutio

&: AYB W Spn EQI%?S, 6T=*6/ ond A-A'- {t" 'g] = :Q—‘B. » A= (l,*r\SB € 5?"‘05%63,
=> \,\‘—89(102%63

B con shoo St 2AB3 1 LT, 0 &5 a4 bos G U

= Jim (W) =3,

CTE e il b odend £AER wo & bss for MR, Nn \3:3 433(3), e a\mp\j teed h add dao moe \edwes
Yo gy a LT 6.

(1 T2Tond [227)

71



E)Q,érm(\ L\.S
General Linear Maps

0 573 Definition. Let V' and W be vector spaces. Amap LV — W is

a linear map (or transformation) when fr al 3(,?5 eV, ste R,
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p.-a?%  Definition. Let L : V' — W be a linear map between vector spaces
V and W.

e The range of L, denoted Range(L), is ELE)XeVILn. ,

e The null space of L, denoted Null(L), is ¢ %e\/ L) 0.3¢V
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p.23¢  Definition. Let L : V' — W be a linear map between vector spaces
V and W.

e The rank of L, denoted rank(L), is A'\m (Ravxje.(0>.

e the nullity of L, denoted nullity(L), is i (N (L),
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