
q. 13
5. I (0,0,0,0) =.figlgl) 1b(',t,0,9 * g('p,t,3) = (a, b, c, 7a+4b+3c). themst trie'e'coniponirius or [d, b,'i, i*fy_ii dJt[bio,ol we see nat a =%]BT3:#3"c = 0. Thus he vec.tors are iin6aity indepenrient

The set of nonzero row \,€ctors of any marix in redtrced ectrelon form is lineartyindependent using the same reasoning a;'ar;;;:-*'

0D Let V = {vr, y2, _ . -, vJ be linearly ir@grtdert Let {v1, yz, - - ., v,*} be a subset.
Consider he identity E1v1* a2v2*. . . + amy,,; 0. This mans that
81V1f ?2Y 2*. . . + amvm + 0v*1+ - . - + &-n = 0. Sifpe {y1, V2, . . ., vn} iS linearfy

{vt rr,., - vu} is ranearrylnoeperfont.

fi j!?iii'::ffif ,'(T;:l.'f ?iSb3'1J1fi 3lilJgj#"*'::::"tForexamp,e,me ser {(1,-2,3), (-1,2,-.3),^(!,0,0)} is rineairv bJiJ#;iri#:"1 
rur exa'pre,

(,t;o-3o3jnf,Jn,]'t'-t) + o(t,o,oil til nui tnJ s'*d5iiili,l,l'sl, (1,0,0)) is linearty,

14' Given u 'v = 0' consider au + bv = 0. Take the dot product with u and simplify.(au + bv) .u  = 0.u,  au.u + bv.u = 0,?u:u + bu.u = g,  au.u + 0 = 0,  au.u = 0.
3fftH,l',i,TJffi '3,':fr!!}tl1ffi 

ffi1'--bi,iir"'iiontarinitniirlip,.oouciwitnv,

Exereise Set 4.4

t - -
// 1. Fortwovestorsb be linearlydepen&ntone mustbe a multipleof ttre other- In eacfr

case hlor, neither vector is a multiple of the other, so the vexmrs are linearly
independent We shon Srat each sA spars *:
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2. lt is neessary b sfnrr eiher mat me rd d vsfrrs b lirparfy in@endent or that the st
-spans RP . For turo vectors b be lineaAy dependent, one must be a multiple of the other.
h each case neither \,ector is a rn *iile cf tte otfer, so the \ec{ors are lirrearly
independent and therefore a baic fq * .
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17. (a) The set {*3 , x, , x, 1} is a basis.

(a) (ara,b) = a(l,1:9)+ b(0,0,1), so tfe lineartyin@peFentget(1,1,0),(0,0,1[spans thesubspace of vectgrs cir the_iorm (a,arb) ani is rdr€fore a basid-'rit.i'limension of thespace is 2 since trere are 2 vectors in'tire basis.
(b) (g,ar2a) = a(l,18).9o the sing.le vector (1,1,2) is a basis for the subspace of rrectors oftheform (a,a,2al. ThedimenSionof theipacds isine-trler6lsi-i&tr:nurebasis.
(c) (a, b' a+b) = "!]:9:l t b-(9:.1,1), so the rinearry independent se! (1,0,1),(0,1,1)) spansthe subspace of vec{ors cir in6 form ia,o,i+b1 dnJ iJlrreretorei iilii''s-.' 

'flie 
dimersionof the spaoe is 2 sirre tfere are 2 \d#rb in ffi ilasd.

(d) (a,2b, a+3b):g(1,0,1) + b(0,2,3), so-the rinearry independent set {(1,0,1),(0,2,3)}spans the subspace of vectors ot'the torm (aZoi-so; and is therefore a basis. Thedimension of thil spac€ is 2 since trere are [Gffiil'n the basis.
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b liHll Hili Hlil rs
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t  ?  3  3J ' [  3  ?  S l ,anot  S  S ? ]are a basis. The,dimension is 9.

(c)  t ;  s  31, [sl I s s ; l  i 3],*oI ?l0 0
0 0

0 0
0 1

0 0
1 0

0 1
o 0 3l,I

q,
(b)

(f) R3=2R2-R1. The third row is in the space spanned by the other two linearly
independent rows. Dim row space = 2. Rank = 2.

I : fl , so the vectors (1,0,0),I .i i :l -t i i il -t i : .il :[
(0,1,0),and(0,0,1)areabasisfortheTowspaceandtherankofthematrixis3'

@ll_i ,11 -[s_i -i] =ti:il =ti:il

are a basis. The dimension is 6.

tA.  +Arce vectu{c . "c  Lt .  ,  a^ l
so the row rectors of any of these matrim are a basis for therDvector spaoe.
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/ e | - 1 3 2 ]  [ 1  3  2 1  [ r o  s l
o= [ LiLl = [ 3 i 

-l 
I ",t : I 

-ll,so thevectors(1,0,5)and(0,1,-1)

are a basis for the row sPace of A.

I  r  1  2 1  [  r  1  2 1  [  1  o  3 l
o' = [ 3 i ; j 

= [ 3 _l 
-l j ", t 3 ; 

-l 
l, *thevectors(1,0,3]and(0,1,-1)

are a basis for the row space of N . Therefore the colurnn vectors

[ 1 ]  [ 0 . l
[ 3 .| 

"* 
t _l j are a basis for the column space of A. Both the row space and the

column space of A have dimension 2.
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(ii) Ranks 2 and 2- Many sdr'rtkrns' (iii) x1 = -3r + 4' x2= '2r +1' X3 = r'
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11. Use Theore m 4'17 ' (a) Unique solution' (b) No solution'

(d) No solution' (e) Many solutions' (f) Unique solution'

(c) ManY solutions'

Tfporem 4'11'

(a)e(b) byrhm -i.; (4 {Fi"-l*to uvrhm a.18 (a) & (c) one sett(a),(b),(f)}-
(c)e(d) by rhm +.id qi a 6f ii*i;l ot frt +.raQ a t"l' other set t(c)'(d)'(e))'

e a


