
Math 33 A

-

HW 2 Due 7/15 11 : 59 po

&H : Thurs
, changed

to 5-4 pm

Today : Image , Karnel , Bases , Orthogonality



&
Recap : For any mater A ::

Im (A) = Espan of the colvers of A3

Ker(A) = &All the solutions to AF =5 3

&spaces : Collections of rectors closed under
pans :

scalar multiplication + (=) spand, ....., n3
rector addition

all line combinatives

of , . . . , n



&

Basis : A basis for a subspace
V is a collection of Lily

independant Vectors E
, ...,

Jon s.
t.

-

S
V = spor3E , ..., En 3

( < ,
b
,
+ 225 +... + c =0(ta +2 =... = = 0(

The size of a basis for a subspace is the Edin of that

subspacee.



Ex :
12 +3 Find a basis for her A

11 : A = I24-26 & & a basis for im A

~

ithm for finding a basis for im(A) & ber (A)

O Row reduce A ratel we find all the leading Is

&i
8I

3

& -> I
I 2 - 1 3

I6 -2(t) O 000

② Every colo of a leading /Ends to a basic rector for im (1)

in the diymatrix



im(A) = spar3[a]3
③ To find Dr(A)

, augment or reduced matrix of the O water

(f identify my from variables)
↓

*2
,
Eg
,
Xu fie variables

I
12 +

: 1j]o O ⑧

⑪ Use matrix to write non-free vars in turns of the free variables

* + 2x2 - xz + 3x = 0 = X = -2x2 + Xy - 3xy



③ Plug-in my equs , for my nor-free variables into the rector form

of my solution

- 2x2 + Xz - 3Xy

[] = I *2 I*3

Xy

③

procI



= ~[i] + - (i) + ()
⑦ The basis for ber (A) is given by each of my final reators

ka(a) = spad()
,

(0i]
,

[173
dim(in(A)) + din (Ker(Al) = # of col of A (ALWA
# of Leads) #of enables) (Rack-nality this



Otuality :

= [] .

= [) Product : E. = V
,
W , + .. + Varn

↑in are otyal if
E = 0

:

201

(07 · [i] = 10 + 0 . 1 = 0 +0 = 0



Orthogonal Projection :

↑j= t water

- (
5 . = 1

,
1151l = 1

-&
↑

proj=
"projection of Y

,

unto

223 : Find other projectin of [s] into the

subspace v -Note: did aincorrectlyf)= --2[i] · (i) = way



tof (57 ot V:

#-S

"clost" to original

rate[s]



V subspace of Ru

V
+

=Gue:f vev]
"Orthogonal

complement
"

#


