
MAS 3105 (Linear Alsebra)
Test 2, trYiday June 06, 2014

Name: PID:

Remember that you won't set 6nv credit lf vou do not show tb€ stePs to v""" 
""*') , , , O 1

L I20l Find o bsis tol rlrc null sPacc drd o b6is tor the corumn spee ot il|c Dra"" ,a = 
i r' i : 

-rtJ

For la- ,-A rf--, SnQu- Ax = 4* k' tt l=01+. vrle e"'\e +Qe

6a,.,.yt eli "--.-t^ -L'.- yi'oc"-.t, 
, , z t \ ,r"ltu /l z = Q \

(-', t ; !',\-#:t-,.'(L r,, i)=tf L^\.".':)
tr  q ( i /  4+r'  \D o o o'/  \o

/r = o,O: ia e7;va2" | '+- x1 + '2xz = -11- 
| 

vt

) t  --  -  2rt-  4Lt ) '  xt-  '2(-2tt{ .+)

N(*\ = lr, (,, -r, t,o{*/,,(-1, - f,,o,il'r*-,:;::tl"
t4--- { ( t,-r, t,o)\ (-!,-tr , o, r)'} .t ^ L.)JJ ft,ru^l
$fnc< x, a-J xL .^re /A" loool crc,^'a L!.-,t

1 (,,-,,D1-., (2/2,4)T| '5 a' Lo'tL fr' pQ c-&*w cy^t- 
"f,A'

No(e :1-l^" ?E€ or- .lt-y a/p not2

.-j A

P?EF ol Ai4,^,' l',: t':'
1^ 7ni '--!, z''^Ye K;e- tev<

yo.! ffuae , bt 'E

cvLi^ <ye-.

2. 1201 Sl,otc whclher cNh of the folbwn!8 !l.o[omenl' is lruc or fsho No exPloDat'ioN Dccded

n) rruurr rz rre mnen,pry s,,r)scrs of a vecror spo(u rv, rbeD .j + v is A s,r) 
"pa.e 

a w Fa.&t-..( k?f"+'!';[frrT)

t ) If .4 is ! 12 x tl rur .rix , then .a and /? have rhe sane uull smce fulte tV(A) ' l?ttt"'Li-?" 14471 I ,BE
c ) I f x l , x r , . . x 0 e r e v o c t o r s i D r l t c t o r s P m e E ' N r d S p o r ( x - r , x , , , x o ) = S p N ' ( x r ' x ' ? '  1  x 3 ) '  u l e n  x r r

x, . . . . .  xu A,e l i ! 'cor ly deppn'JA|. .  
- fn^e) 

xt  1-1 a . ! I '<ar C,o^LGakovo(\ tv-t . - ' t  ! "
d) lf xl, x,..... x,, spdn R-, lhcn rhov arc lineulv indcpen'lenr" IFNe 7 l' I TKe'ote'- 7'1'3 -

e) Ler 4, ond c be trrbrr.r&rv n x , lnlricde lf '4 is similer to C, then '4" is siriler to Cr' 17Ue' 'S^LL"' q' tt n|26)

t) If x,, xr,..., x- src lincslv it cpcndcnt , thcn thcv spo' R"' Tluel b'1 fleote"' z'U'?

s) It , is A liue$ operei,or on n " end x urd z $e iwo vectob iD Rtr with t(x) - L\zl'the'x=z Fq.Lfc' 
^4, ,

h) If U is [he reduccd row echelon lbrm of a 10 x 14 nnNrix ''1, theo v Md / hdve the s0'me row space Truut (l@?1'l

i) ll z is o linee opcrotor on R0, then the rsnse ot, satisffG: n(,) : Ro fuke ,' D*-e 2t"l = o,B6ffio."t

j) Ir ,4, a. und c &Le ' x n lntlices suclr l hAi ,4 js siDJld |o B ond B is snlihr l,o c, i]'e. ,4 is sln'i|ar to c' 
Th.€ 

- F t

"  
-3  ,  t  76 , ,> , ,>z)T)  =  t= . | ' . , | ) l t ,  L  v - .1  >-  f  q ,Z ,g t 'y1

!) Ticu L; rR----,|r 7? "-:?". i : ,"__ fz, l ,of = L/?),r,br )\= E _rrr
" 'X -_ ( r ,2 , -_ t ) )  t - - , ( l ' z ' \  ' '  ^ '  

-  " ,  l r )=  ( (z i , t z  t>s ro to ro )  . )

iy 7i.-, L' *t- a!'t",v.!tt" '")rtt\t>r'^6/' 
-

- '  '  
r8o^ L(L> -- tw+ lr ' -



3. [10] Let & = {o + r, +.r'2id, ,, .,2 € R} be the space of polynonials wit! desree lss thaD three DeftE
on P, a rndppjns , by ,(?,)(r) = 2PG) - 3p/(r), whoe 2' staDds for tlLe derjlative function of p Show
that I is linear, drd iiNl ilic nalrix repr6entrlio! .'l ol , wiih respeci io tLe ofdered bNis {1 r, ',,1}.

f , f€ i?-/ "|eR. 
L(f+ailrrs-- 2(f+'1?)(\)-.?{?::1 )1\)

|  2  Fn)  +zot7t t t )  -z7 l< l -Z. lq t t r )

= zl (x) - zplxt + ee?.t ) - 77t(L))

4. I10l Fnxl o blsis for rhe sulrspacc S ol Ra sivcn by S = I@+3b+7 c,2a+b+4e, -2b-,tt, -2.-2a)1 t d, b, c e R.j

t(a *.4* ue s, L/="(i \rr(_il_.(1. \
S=S1v^ ( <,,e,,<t). Y t*.' tr1
At. i, ,9. , sz .&u 'i^"|"+l 

-1- 
t/t k.<e 5) : t + 2rz. ]to E -- rp^- 1",, sr1

a-J Sr o-J <z z', ra .()ne- r/y ;^a(a/?P-./-!-(i heac< 91,<zf,-.* o L^r.,

t , f; ::: ;?ffi 311ffi'"LuL4\* 
h* F'DG''' L t''-'r t'"ol

5 .  l 2 5 l L i , i u r = ( 1 , - 1 , 2 ) " , u r = ( - 1 , 2 , 3 ) r u n d u 3 = ( 4 , 1 , - l ) " b c v o c t o N i D R 3 . L e i , b e l h e l n x n r o p c r r k n
dcl iDcd oD lR3 by , ( r r  ur  + rDu? + €3\)=(2 l ' ,  +  r ,  -  .a)u l+(2:u3 + or  -  . j  )ur+(2zr  -  , ,  +  r3)u3.  o)Show
llDr. ur, u, ald uj fou r brsis lbr R:r. b) Find lhe lr:usilion mrl,fix S hori llle odercd bais [ur, ur, u]l io
ibc sisDderl bn-sis [cr, cz, crl. 4 Fnrd tlc m'rtrix l, of, wilh rcspcci, lo ihc ordered busis lui, ur, q]. d)
Wrilc down thc ionn ol lhc Dr&lrix / ol , vilh rowccl io lle si rdord balis [q, cr, e3]. (Dot Doi, trti,cmE io

zt) Tk"*la1 l-o TL\esr**; ' { '2, ^* f*( '/-!cca h st^o"'t JaaF ut'u\o*'( ur

'<r<, 
!.v"at1 

.*ur73!i ,_,1 ,,*.i lj 
- 

I ? \ *.ol) 
-,' 

t, \=-naU-l(ur,r<.,ur) = 
{-r ? _,i [_r'., ' .4 1"" s hl lo c-, -r '"1 4;

lo L^, , tt 2 ^^/ u1 a.-e L we".27 ̂  '"/'f 4", a4 &1 s7^- 11zz Lylt"]l'1'

14"*ce u, I u >c*d L,t ? !'or- a t"a'4( f'"r- uQ''

/ l  - t  a \>-*/-r z r I
Lz \ -t /

L (u, ) *- u t - L/,'t- z u) t 5 i I^ c2 u, =' 
;*,o "r* 

o'i 
i ('^ 

^' q'

L(v>l -- 2ut+uL-u3 B:/-( t  2l
L(t^) )  :  -ur  +z t^ , -+u3 \ ,  -  t  |  /

a - (R(-{ uA-re S k lLe lra r^ er'('ct" u^" i-^'"i^ b)'

L)

c)

A)



6. ll5l o) Let ,4 &nd B be 5 x 7 niatiices. If rank oi A is 3, whot is ihe dihension of N(A)? If the dim€nsioD
of N(B) is 5, what is tbe rank of B? (Explsin €Mjll anrwer io set tull oedit.)

fAt r\A= 1Li t-u< tb,^t ̂  ̂ .-P!}9 7e4.4^; sD btu 3 :t

l.11+ rng ="1-, .- I ' r  *  j  to  r l '=5  =)

ns= 4
{B=2

b) Lel ur, u, u u3 be linesrly independeDl v€cto6 h R6, ed sec vr = u3 2ur. vr: u, - 2ur, and
v3 = u, - 2u3. Are vr, v,, and v3 liDedly indepeDdent? (Erplsin your snswr or set no credit.)

Let ot, F, f e e a,,tlA *t5 +f v; trnt- 0rz6-. 
PZ::rr!;t="1

d^rt+(  f r+ /E = a62s- €)  d (a ' ->ut)+/9(ut-zur)+t(u2-2u?)=d^-

e (-2"t +f )q+ (-zp+r)t2+6*_rr1u,!o_^
so p=z 01, y=,ri"_ Ji/';L{;.{:;.i1" ";:i:i:?Z

/+es6t -9 " R=o , *- - <^t^s.tzU

n (1,r,rrr.l. lrF {e,,rercc: rhe vec,.rs u,. u,. ..., u,, u,"" - u*-o ., o' *u"1/ 
"' *'t n, !'"i'4'ut)fd*a-t

i )  A^ = s7--(u11u,,.- ,u^) 
'^ '9{^'d-+.

i iJ u,, LAz->-- -t tA,, Ir< !^,^.^.21ar-9,"^a"^t.

7. ll0, BoDurl Ler. A b€ a'r n x n nrrrix. Ler ihe (r)hnDn spo.e of,4 be denoted R{,4) = {.Acir € R',}. Show
rrrr N(,a) = N(,{,) if snd oDly if n(r) n N(,4) = {o}.

Prov<" - i-)-(pf 
t \  = x(aL) ):> eU)^N(^l ' lo*"1

Lel -  >e R/^)nN(A\ .  t  La" t  )<= Df i t '

Xe I laNn N17)- ;  X= Az { ' r  16*  \e f {h  e t^z ' (  A>=o*"

*A 'Z=Ai :o t {?^
+ Z e M(/ .z)  =N 1A>-)
=, if !{iI c" . x = on2- , o--t Pnt^p/* )=1on-l

ii) (R rn n^ ro\ = 1o&-l ) :> N/^) = N(A/)

f Ro,^t N re) 9 t 16'; a-J N(Az) c tt(a).

Lz l- xe N (A\, ,/c-* Av = op- ) to A(A>) = orpw j L*a 'Az'. o^-

o*J )r e /v (4- ) . f\.r<&'<- aA ) 1 r /'4') '

Lef  >eN(At) ,7L* tQ' t  = o,*^  ' tY A(A\)  - -o*- i  So

Ax e p-l*)t a'-J r'de N /A)' TL'-"J''< Axe '1' o'' nt'tzA\= lo*l

l**c-e A>< - O,n:^ ) a--1 y-e , (AJ' l+'-a U tA e ttrH,

f,a--21,.-^ 19 N(4)= ,v 1^z) --/ ptalvxca)= /oo-1.


