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Problem 1. Assume that the matrix A is row equivalent to B. What is rankA and dimNulA?.
Then find bases for ColA, and NulA.

A =

2

664

1 1 �3 7 9 �9
1 2 �4 10 13 �12
1 �1 �1 1 1 �3
1 �3 1 �5 �7 3

3

775 , B =

2

664

1 1 �3 7 9 �9
0 1 �1 3 4 �3
0 0 0 0 0 0
0 0 0 0 0 0

3

775

Problem 2. Let V and W be vector spaces, and let T : V ! W be a linear transformation. Given
a subspace U of V , let T (U) denote the set of all images of the form T (x), where x 2 U . Show
that T (U) is a subspace of W .
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(1) 2 pivots ,
4 free cot .  ⇒ rank A  =2

,
dim Nut A  = 4

.

Basis of GICAI = { [ I ]
, [ ÷ ] }
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② ① If w

, ,w , C- TCU )
,

then we TCU , )
,

wz=T( Us ) for some Ui
,

U2 C- U
.

Then witw , = Tcu , ) t These ) = Talitha ) c- TCU) since UHUZEU as

U is a subspace .

② If WE TCU )
,

ce IR
,

then w -
- Tcu ) for some well

.

And
ow =  a Tcu ) = T C cu ) E TCU ) since c- well as U is a subsp .

① & ② ⇒ TCU ) CW subspace

( Note : checking 8w E TCU ) follows from ① or ② )
.


