
 

HW3 due 214
2.4 2 6,3440,422 2 20,32
2 3 30

Midterm I Wed219
Tentatively Ch 1 3.3

HW4 due Fri 2111
3 1 6,2432134,37138
3 2 26,34

T IR IR we looked at in T

in T is an example of a subsp
Def A subset W of IR is called a subspace if

a JEW
6 view ma FEW It JEW and

C LEW KuiEW for anyscalar12

Eg a I the IR then span vi fm is a subspace of IR
b Is S f x er a subspace of IR

ites but 21 411 1 1 foray
so S violates property c and thus S isnot a subspace

c Is theplane xt2y 32 0 a subspace of IR

ill EP because 0 20 30 0

Ii Wep andPEP E U trust343 0

Vi 2k 33 0
4th Kurtz up

D
Itv Ep



Iii EEP so Hu tzu tzu 0 7 KEEP
Yes The plane P is a subspace of IR
In fact P span g13

Anychoice of 2 nonparallel
vectors in Pwouldwork

Another subspace kernel

Def Thekernel of a lineartransformation TCI AE
is the set of all solutions to TX 5 AT 3

Dented beret or her A
Note Sometimes called nullspace Rn

bothhere
im T

are subspaces

Ty For T IR IR
Ker T is a subspace of IR e the domain

Note in T is a subspace of IR the target
Eg kerf e's g L

c's treat 3 read t

Edt
so Ker as is the line spanned by f span A



The IA Ai T and EEkerA then A it ki E

forany scalar 12

EF c's i is
at

Geert's
a III s for any choice of t

Compare f X is satisfied by fax E but c o

forany constant C so Efx is satisfiedby
fly Etc for any constant C Think gas C is in

thekernel of
Éb
spaces of 1122 1 IR is a subspace of itself

2 Any linegoingthrough the origin is a

subspace of IR span E or

spa Ed
3 8 is a subspace of IR

is not a subspace eventhough it is a subsetofIR

The T IR IR is injective one to one ifandonly if
he T J

Why TLE TLE E TLE TLE s
TLE E 3
a Beker T



The For nxm matrix A
a Ker A 83 rankCA n

6 KerA 8 men

6 m n KerA hasnon Zerovectorelements

C Square matrix man A hasher A 53 A isinvertible

Bases and linear independence

consider span b11,1 Carve describe this set as a

span of fewer vectors

Yes Mi span i E sp 11,17 sp lil lil
since bi ref i3 rreff

Def For a list of vectors Vi KEIR he
say Fi is

redundant if it is a linear combination ofVi ti i
Eg for 1,131,1 e have f p 4 so f isreturn

Def Fi F EIR are linearyintepentert if none of them are redundant

a linearlytepertat if atleastone of themisredundant

EF 411,1 are linearly superset

b i is lineay independent

As are s i 11,1
Def Vi I c R for a basis in a subspace V if

a Span Vi Vi V b I I are linearlyindeputa


