
SECTION 3.2.2 RANGE SPACE AND NULL SPACE (DAY 3)

1. Summary of our 3.2.2 Examples

(a) f : R2 ! R defined as f
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R(f) = R, rank(f) = 1, N (f) = f�1(0) = span
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, nullity(f) = 1

dimension of domain = 2 = 1 + 1 = rank(f) + nullity(f)

(b) f : R2 ! R3
defined as f
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nullity(f) = 0

dimension of domain = 2 = 2 + 0 = rank(f) + nullity(f)

2. (Theorem 2.14 and Corollary 2.17) Assume f : V ! W is a linear map between vector spaces V
and W.

Why?

3. (Theorem 2.20) Assume f : V ! W is a linear map between vector spaces V and W and dim(V ) =
n. The following are equivalent statements.

UAF Linear 1

!"#$ %&'#$(&)$ * + , - ./$0 1 2 $344&25 1

(/5 %&' * 6 ,-" 7

8
91 $344&25 :;

< $)2"&$=

> ?&$% @/(&( 1). A *1, - $344 (B/C# &$ 6
7 2) D %) "#.# E E

-

F GH2#$% @/(&( )1 A11 , 2) @/(&( 1). )1 67

I -J 9< < !K <
: 7 7

<
6&C

<

9
L
&(M02K < 7 7 7

< 9$ ,
N!GOA @/(&( )1 O21 ,

> 1 &( / 92 '/B

F ./$0 )11 D &(

PA
Q $344&25 )1 1 D &(

:;R 1:
S
&( /13$C2&)$'/B 1.)' T2) 6

7 222U151"1$3#/(#0U

V 91 2@(@K
<

7 7 7

<
9$ W &( / @/(&( )1 6

<
2"#$

&( / @/(&( )1 X. Y1 ,J1 <
12@K ,

<
7 7 7 <1*Z$[ L

./$=# )11
7


