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RECA’LL L'F S s a .solas[bace/ 'H\CA a basis "(;r
S is a lineerl, independent sef that  spans S

A” baS&S ‘F‘"‘ .S lnaut. €xao'Hy 'PL& Samg IIUMLQ/- b-P \ledW'_(’
0nd H«is Nombker is  the Jdimension of S.

EXaMf:’e‘- A;M(RA> =N stoandord  Losis ffn,zz, ,af
dim (R) = 1 [ \ \

A.m(i‘é-g) =0 [L] [;D
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Linear Algebra — Day 20
MATH 220

1. (a) The graph of 2z; — x5 = 0 is a line in R?. Sketch this line. Then find a basis for it.
.
\> xz_. 2Xl b _ |
S‘-f"")' as1 S 2

e
¢

(b) The graph of 22y —xo —2x3 =01is a :P\al\& in R3. Try to sketch it. Then find a basis

for it.
|
knsis'- [:] , l

T

(c¢) The graph of 221y —x9 — 23+ 24 =01is a kﬂgglane in R%. Find a basis for it. < 3 vectors?
x\‘ - 'ZX. +¥a X3 (€ IIM:GAS)
X, X, ] °
X2 X, o | E | ) 0
%X, = %y TX(D) + X |p| + %3/, basis: 0 :) ?
14 5 1 ) R 2 \ ! Sl
2. Let A=1{2 5 7 1].
3 6 11 1
)
(a) Find null(A) by finding all solutions to Ax = 0. | 00 u/s
, Reer(A)= (O ! 0
X) = 3%y 0 ] o
X, = -% Xy 73
X3 - O SO (\\)“S‘Mce CPI\;TS‘h O'p A” Vec-'us Xt.' ';/3 '&r )(‘l GK
= X

(b) Find a basis for null(A by finding a linearly independent set of vectors t £ pans null(A4). <1 vector?

e |

4 oc B
P 3
(¢) The nullity of A is The dimension of null(4). What is the nullity of A?
1
(d) Find a basis for the range of A.
' 1 S
S‘Dan o‘( c«’um; b'(: A: 2] < 7
SIrlef )
A\ E Find examples of 3 x 3 matrices A, B, C, and D such that:
WA
\NQ‘)(\)H\ Yo (a) nullity(A) =3
e
3(\\-‘5 on (b) nullity(B) = 2
V\‘QARCSA“!

(¢) nullity(C) =1

L (d) nullity(D) = 0
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1 1 1 1 2 1
4. Consider the sets of vectors S = 21,4 and S’ = 20, (-4, |8, |—-1
3 5 3 5 1 -3
(a) How can you tell without doing any work that S is not a basis for R3?
S kOS Of\ly 2 \JQC‘}be, k)u+ a Las.‘s -(;,— [23
(b) Is S linearly independent or dependent?

must have R vechrs.

".I\Cw-'r IIAJLPM\Ay‘f/ Since -H\'; two \,eo'bf‘.s are not NuH‘iPleS of earJ\ °+/\¢r

(c) Construct a basis for R3 that includes the two vectors in S. How do you know you have a
{1 0
rouw reduce |2 -4 0 | to  confirm thel +he columas

basis? | ! 0
Oore basis s {[z:{ , [—q]/ [o]
3 s ] 3 51 are  I'neorly independent

(d) How can you tell without doing any work that S’ is not a basis for R3?

/4
S }‘\“.S L‘ \Iec‘fbrs, LJU\+ a beS 1q>r {Rj must haug emcﬂy 3 \IE(."LVFS
(e) Does S’ span all of R3?

\/ P2 | | © 0 ", bk . A
S Sinc 2 -4 3 -l| red ol 0 3y, whic as a pivot in @ach row
es, snce 131 A redea b 210 i, r

(f) Construct a basis for R? that includes some of the vectors in S’. How do you know you have

a basis?
Sif\ce, He reduced matrisx ia pnr'l' (C) hag r;uo‘f' entries in e fiest

3 clumas, we con take the first 2 yeches i S 17 17 [
[z] - [8] is o basis
g 2els)L fc R?

5. If possible, find examples of 3 x 4 matrices A, B, C, D, and E such that:
(a) nullity(A) =4

(b) nullity(B) =3
(¢) nullity(C) =2
(d) nullity(D) =1

(e) nullity(E) =0

6. Suppose all you know about A is that it is a m x n matrix, and let T" be the linear transformation
defined by T'(x) = Ax.

(a) What are the possible values for the dimension of the kernel of T°?

(b) What are the possible values for the dimension of the range of T'7

(¢) If you find out that the columns of A are linearly independent, how does that change your
previous answers?
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