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V= Vac,'f'o!’ space
Wl and W js alse a vSpace = || a subspace.

it (0 ¥VWeW TiieN
(L) ¥ceR, ¥7eWV, vew

ex |y EREIEN S WALE) 29

Ak Is W a subspace  of V?
-vgW |
No. W i nwt o ﬂLSPolce.
V‘l; 2 ;Vk é.V anJ ah...,qk &ﬂ\, = a1v|+a:l.va.+m _quvk ljneqr ComL'ma-hon
ex IS (1) a bﬂ. Comb. o_‘: (;‘) and (‘Z) Z
(4) =q (z)q.q;(‘i) has a  colution s ?’

THeEoREM . W is «a 5u.(os,oq(_c

1= 291492 > Brtean (2 4L 0ol
L-3¢a|.+ 642 % | 1T (o a|1/1) = 04,t0d=1 .\, So.
P

THM Amxn malrix. The  solution set of AX=0 is  a subspate of 1|7\”\.

prood Tp X% dre solutions = A@#0)=07 Ves.
A%(‘M-Ai;. =0+0 =0
Ip X, is a sh.  and c€R > A(c'@;ﬁ? VES.
*e(63)= -3
o "9; =' e = e Buknonts. );:.:::'fr::‘r [?‘] ["] e »ﬁsmce O-F IR

3

4y4. SPAN.

V= vspace. wyb,- m €V The st of all possble  Lin comb. of v s called
H\e Span v.f v“...,vk.

ex . Find +he span of (:_) dnd (:) in [Kf



= ofl Lin. comb. 1()*“‘(7)=(1‘q.+a;.)- ,4,,} vetor can be writlen Gihe dhs
(4 (a)» % i o (3)30) 400 3)
The span of (,_) and () T .?@)
ex Fid the  span of (L) and (,1) |
i amb g (o (1) e [ () 620 (3

\b comb.
/ I|g -?Le kd (;e cfion (i_)
/.7
ex (1"), Ci) ) SPanZ 2 \\%
¢

X

e () () y/:é on o C) o (:) s ﬁ(£)+a1(f)=@}q)

span is al| wedes
of His -form
- ° = ° - _ ° X
eX V= Mz.x:. W= (40 °) ) V27 (° :’) i Vs* i') (11 (z;q,:"a.)#q S lﬂh
Sr.n of vyl > (’; ';)z avt bT/:_+c—¥'; (;) is in the spant
=4 4o
THM. Sf‘"‘ {v“...,vd is a subspace of V. :Ifi 0} 242 t::»;tlf is

ex V= Pp=vspace of polynomials  with degree <2

5= 14, £l spanS= all pos of the form  attbt™

ex Ts At in the span of £l and t-47

-tz a@)ebt-l)=ta+tbtlab) = a=1,b=-1 , a-b=0. Mo sobn.
ex V= [2] VLF] v=[1§,(]. Ts v indhe span of V07

Ts Yhere a soln. o_F V= avgtby, for a,l,?

[T T - B3 B B (e
YES [10 :J.)l ] ;l’b'z
ex Ve E-].VEE], V=[:]. Do these  vectors span m;f’

(an I write ;, zayibatey 7 *';’_“q";::f; Gn T slve for  abe in ferms ,{ X'fi7
% 4= arzbioe ' e



1 1 1] X ]-2r4ror; 11 4 |x A
vVl L) LA 1) 0-2 -1 |9x| ner 10 | _11
1 2 0|z ]|-Nthn 04 - |2-x 0o -2 -1|Y- -3

The angwer s yes-

e

-e—& V':Fj_. V1: t"+2.‘t'|’1 , V’_= -I;"+Z . 1)0(5 \/1,V,_ 5("" Fq_?’

atbt+ct'= ag Yt asva. Can e solve for a4l

- a(E )i (0)= Clagn) e 4on) o

ﬂl'*ﬂ,_ = /1_ b
l, -b)=q = 2 -b=a
757-+1¢t q;-c by = (aer( :) 2 T2

For example el bz2, c=1 o 412tt8 B n fhe ¢pan.

Put  asL behed ottt i ot in the span. The angwer s NOI
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Al[il"’- _11 ;J ')}':5 Fil\l?‘ d st o.F Vectors Whlcl'l span —HL
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45 LINEAR \NDEPENDENCE
W= i[ﬁ;n c R subspace -

e e [4) 1 - e L)1

V= v.space | v,,-..,vké\/ inearly. Acrwa(uf\f if there evidds | Scalars a4y~
no{' all zero

4N + 4+t av=0
Tp 4w Cis aot din. dep. = Lin. independent.
ex Is i[%]’[?\u ln. dep. of indep.C
R A

ﬂlfqz

ex T ﬂ_ﬂ, [;],[«H Un. dep. or indep. {



_o %+q3=0 10 1|©° 4 09 |0 1o 1|0
sol “l[l"“zu*%[]'[%] T, [UIELHER -0

o () [ Wil s > e 27.04.2020

az_=
ay= -

ex y=[1 o 0]/ n-lo 1 0] velo o 1] he Hee vectors dn

dep. or indep?
< aiteliagy=0 = altodtalo 1ok 4lo 0 [0 0 1]

[an a, G_J :[0 0 12] = a1=q¢=d;=0.bn. Jﬂd@
ex. V: :FQ . V1={;z-f’l:‘l’2/ V9_= 2{'?-}‘& /V%= S-’:z-'—?_{--f-’l__ L'm. def of L{!\. i(\Aq:Z

| ay (B 1) 4a, (2604 ) rag (36524 £2)= O

& (ayfautdes) + £lart arlas) 1 (2 +fag)= 0 Recal Ay ARG
4
L & o dcl'A.:O Jd.A‘# +.'
0 0 neatrivial sol. ml} ftt‘:}io:\'y

a;+29,43a5=0 1 23 343
4+ do + 2040 %’|14o 2= =2.(4-3) +2(1-2)=22=0.

za,-f-?_q; =

"

T
X
-

¥
N

Noneiviel ol = fin .
Lod method | Virra=ty 3 (V¥ -Vy=0 = lin. dep.
Lhm . Ve in R are bin indep. < def (b 4)) 40
ln dp  det(Ty- =0

o CUELED b e o id?
(o Check [542]-2 o fa. oy,
Ho Vevspee SeS.CV Tp S is tia dep =S, s Lin dyp.

Tp § ois la indep = §, ic L. iodep.

is  Ain. dep = V%Y s dlso Kin. o(LP

g‘l— v1lv7~/v3
* Y

G—eomdric ideq ’S’“& L—, ')A& E— @
/zin. a’(f, L. 'wlcf. / 4 /L'n. dop ln. mhf

L BASIS AND DIMENS[ON
del  Vevepice. VM ia Vo formg o basis for ¥ if:

lig_.]_f at Least one

W, % s dthe 2ei-vec.

{0
29
3 2-

a‘) vh"'lvk Lie. iI\JQP. L) Span {Vh.../Vk'S': V



Remack T vy, vy form a basis = ’Hneg, met be distingl and  nen-zerp
standard

e for £ I[IE) fom 4 b
a) Lin. indep. 44[1 +qz[:_]=[.] = 4 =d,=0 = lan. iadp.
w"( [ = [3] x[$)+al]
e For B L[ION] g o besis g K
&) Lin ahy = 54|
) (ke[ [ e,

o Fu B (RVELED gorm @ clonded bacis

e b4, e T S o bws for Bf

&
ol )t indep. a4 +hlt-fec (242)=0
a-& +(b+2‘)'lz+(¢'b+2<)=0 - £%%;2-—O.i c-OO TflVll" = Lin. qu.
)Spang [ ‘/Esl
g{; “httc = q ()4 a,_(+-1)+a3(1t+z)
az +2a;=b o0
Wme, 7 lnees 7 tgrresasben | [BAEVE
Recll A AR=b. Tp A exists 2=A"G
3
detA+0
Tor He prev. problem. Tt s sefLiciort 1o check Ae,‘l'('”]):pO = Basls|
ex V=B Wel, W={at'sbt(d)]  sispae V. o 2a3L SN
Find a besis foc W7
ol a’c‘+b’r+(a-‘>)=a.@+b(’c-1). Choge  §- Zﬁﬁi Jc-j_i. Chov § s a basis Jor W

a)&'n. Indep - a,H:H)'f'L('{'")—-U ﬁ“"’% Mlg_ friviel colution = in. mhf

lo) !pdn(f)-‘—wc \/
_Jj,_. v= V.:rdft. m\d Ld' g Le g__LdsiS o_p V

it ¢ hs 2@ vectors = \/= €0 dimensisnal v, cpace..



¢ has J,.'Ai’rcla, many Vectors = V= 42.‘«i-|e dim. v.space.
Numbtr vj_ vechrs in S is fd"ed -Hn( dimension o_ﬁ V

Axiom of choce = An} vspree  hag @ bagis.

The nmumber of vechos in $ i jadependont of §
e velll s Bl wli) )
§={Vh”'/"5'}' Find 4 bass foc _é_&di)
ol el = (A2
;r"(s);/iv""v‘/ V"I" Suppre we remove ¥y i3 RREF %Z;

quﬂ

1804 \-‘We chooe Vvectors which have a &aﬁy’ A

o
1
o

-2
-L
A

Q-

10 o “\"rs a,= -rtls
10 0 ag = =_
o4 0] ay=-s 4= -rts

o

0
0
0]

(cont) Cet2V+ Cresii + 7 -sip 473 =8
(T R)+s (2848 GT)D o ewry 5.
$-0 =L > H-LABD > =Ty 472

- - —
r=0,s=L = V5= =20V, Vg

th Tp

V=agy+tad , then spaniV, i, itz spanld, -, 5 .
e V=R, . $=1azal v=fo 0 0, n:l1 ol %=[11 2]
Find a basis for  spanS.  Find Aim(quni‘v;,ﬂ,\/:!)
G Obsere: BT spandB L bespen 7%
We ace done o TGEI ic [ indep
a7 1,08 = a0 1 N+a,[1 ofl-lo00] = [a,,a,a%] [0 0 0]
ay=cl2=0 . Only He  Arivial 5], exidk.

go {-":,‘73 are bath bin. ]nv‘cf. and spam §Pm$71,v,_ I@i.f,, %p;l;j} c a bdﬁs
for  spanii, B

din(span {77, ,"VZ§>=2.
ﬂm, dmV=n . = any subsef g oJ V w'nLh more -H\m n vectors
must be . def-



= any subet - vith Jewer Yhan -
can not span |
ex Fid a basis for .
ol agt;’f“ztz* ajt+a,d = T, = span U,f/*f/*f@ Moreorer; they are  Ain. indep.
a, +attatt a,t’=0 & g-g=a,-0,=0
dim(B)=4 J«'m(ﬁ)s ntl .
ex T jeri el ,%—i/tﬁ-%z a bass for B, 7
sl No More than 3 veshs in B ot be fin. dep.
43 Hmceneous SysTems.
Apea walic. AZ=0  © Homgeneons sps.
e The wkfion et of A%0 s a sbspac of ®.
pef Tp % oand % are Solitions A% =0, AL -0 = AR %)= AX+ AG=0+0=0
c€R X is a con= MR )-c fZ=cT-0

bl G| spae of AT s cofkd nullspace. of. A and  dimension of

tullspace i cafed * nallif /s
ex gupeose hat  RREF of AX=0 [:,:34 “ \" Fod @ basc  for the ool

- xg=C  Xg+2X Xy = -2%3-Xs
X= " X;"5 :q: -15)(5='25 ! :-J_rs— X2=-2Xs +%5
L% =-2rts
-2r-s 2 -1 T2 =4
x: [fz:f] HPS[&] G EE], [_3,_] Loem & basis for the <ol sp.
s Lo o 1
Nllby op A= 2.

-

(emark  The solwtinn sof of AX—'—E , B¥0  is ned a vechr space. Beawse
¢ A%-D, A% =D = ARA)-2D+1
ﬁng Soltion ﬁ A)-(.;'; can be wri‘H’t‘/I &S A $m v_f; a soln. o,f_ AS-(:-O‘ ard  pae

‘)qr‘l’icular soln. "f? A)?;L
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43. CoORDINATES.
V= v.space . An ordered basic  S=3V, ..U}
JeV = V= afit-tain , a,.MmeR.

[V] [q]_coodmf-.s ofV wrh §

o VB S L[] b
v=[3] - W7
S N B I B Rl
RS i B e W
S= 1w,
([0 Blefs) =[] ui
Veai+-tae Wbyt VW= (a, tby) V4 +ay o)V,

celh [c7]5= c [ﬂs . fmﬁ cimilar,

Transi+]on Matrices.

S= i-\;i_,-»lz..g ) T= EW, ,mj ordered bd$§s

Ve cirten = [T, c]
[‘7]5 = [ciw‘li---fcn W;I]S: C‘ ['w“‘]é t- 1 Cn[—'i’ﬂ5= [C'/ﬂs [Vx]s EWn]s] [E‘] .

= lser [V]T
L,+r¢nsi+ion nétrix from the T-basis
to  S-basie.

gy VB SRV EY TIEDIRT ()Rt

W= e > [1] 4] +czm [c.uz] TL e l:.l.}
7 v:s['é} P LN S e E A AR
T
M [3]= [vs=?
) Boer 0= 33 []

Q..

W.=c vyt
Pe
)



e,‘}/ V- = ]"’I}‘ of deg <4

Viet, Vet3 ) WE bl WL
¢-iw.el, T- {w.ml
4) Find Pse-T

[wl=7 @ Vo qiitel, & ti= ¢ ttalt3): blegt)-3a 5 ety <%
.

W)= |]

[w;] =1 @ it= cl{-_i—c,_(-l-.-s) blote) 3y > cz-—-zf/ljs
y

[W’-] [1’/;]
_ _l2n 43

Ps T [[w']’ [W;]s] B [4/; -4/3]
(h) v=Stet. Find @) L3k

=5 =
Stels e temer 4 o) e (64)> T = U0 o D] =[]
Ctec, =% =- A
= chitazcibt L (®3) = "2 5 Gl 1/3
Stel= ¢ Vytau=c1 (£-3) et v > [5tel) = -

O Vers b 01 0 [ 2[5 (4] v
Bpestramstion weaix fom ST
P dms wat e TS
Bres (eer)
Read: 49. Rank of d mafrix .
CHRPTer 4.
61 Linear Transformatijons.
V, W= v. spaces. L: VoW is called a  finear fcangfomation from V to W if
(@) LLH)=L@+LE)  yiveV
() L(e)=cl®  ¥eelR, ¥ieV
oo M[%d), LK-K  L@-AZ. To L o Ln toms?
Yes. L(RH7)= A(247)= Ad4AV=LO4LG)

L(ca): A(c'u")= c A"‘ = CLLR) v



e A myn matrix L@)=Aw, L |R."-7ﬂ\.m is a Lin Frens.
o LRaB | Lamstrant’): [“' ] T dhis o fo Fem Ve

Ag+d.

a) L( aattat 4 L°+b|+»+l-;'€j = L( (aoteo) + [tL )}t +(q°-+L")€) z [:f\\?,«v atb,

L (g ottt el (bbbt - [do ] o] <=
L) L( c (aotad 'l'qz{,)) = L(cq,+ cajt+ cquc"): [Cq: 1] .

CdotCa

cL(amtatint’)= [:,',m;] tﬂs\.
o LK L(EFE] T b de fean? 1o
o LW L) H[ER)- LGl gt el
(D) [ (2] [t
L(@+7) 4 L)+ L7
o LiRsR, - L(o g0 4l To L aba fang N
Lo a)ebles 5 L(0 8 it a b s
Lol +Ch=0s & £99
o LP-T, LLped=tpl). To L o L frans) Ve
a) LLpw)tqW)]= t(p(+)+o|(+))= tp) +tq= LCp)] +LCqw)] v
) LLept]s t (cpt)= c(JcPap: cLp) v/
Thn LVaW i a Lin. 4eans. Then -
S L(B)<Ty  prok L(B)-L(G,+0,) = LO+ L)) = 2L(0)) = LG )T

05/05
2% LR L([g])= [Ei—"] ~Ts L adin frang?

L([‘S])=[§]% L(Og2)# O . L i not %a. deans.
e LR=R, b Aem (000 L(H D)1= 3]
(a) Fid L(Et 5))
[ Sl=alt D4 bl 1] 5 S0T52055 ?s{i



L(Ct s))=L(2U 1T+3[ 1])= L (20t D)+ L3 T 1])
=2L( 1)+3L( 0)
o[ -2+3023=[8 5].
(b) L( g])=?
[x yl=alt 4l 2005 > Lo,
L(x pT)=L(b® 00 0+ G2 E1)= LD 0 b LTt 1)
) 1y eb C2 9= Bk wctoa] o[ )
Verigy L(E 5]) (5 3#5]:[s 5]

S Mak Rep
LRSR L)LY _*F, o Asfud) umd)=[(15)-T
l_([ ]}- > A, A= [o ,] det(#)= 2.

L)) e Sl

[
[ |
LG A w ]
L3l)-

ul]= [y
L
(L)) [¢) ]
LR=R" Gn trans.  [ErE] chondacd bass E'H/EH&EL
Lk A be Hhe mxn mateix whoe jth coban s Lie). Then LA YxeK'
A ois caled the  candard malix  Yepresordution of L.
ex LR-R L([i]) wd] Fid fhe o nd rep
A=[L(e.) Liea) L(e,)]:[:) 2 _1] eeft] e[, e [3].
ex LB ln foms LGtH)=23, L{-1)3t-2. Find L(6t4)
bt-ti= altt bt oy > UL
L(e-t)= L (1 ) +5(EA))= Llett) +5 L{a-t)= 2643 45 (st2) = fre L.
o5/1
CHAPTER 2 [ 71 Eigenvalies and  cigenectors
V-=v. spae.  L:V5Y  lin trans. /;-l/-
Tt bee s o wdor FEV K40y and e (compex number) guch tht [ -7



then ¥ i called an eigrlwezdor and ) i colled an u’gmvalue of L.
For us: L"' Anm V= ﬂ{‘. A?=)\§
ex A= [_11 ZJ . Find all e.'amvaluu, and éJ?I'Vcb"OfS.
2 1= 1 ] X %y tka = A X =0 1- X\ o
AX=M & -zﬂ[;*]zx["z] © -2xT-l'+x:.= A)g;. N U—;\_)x‘iz;xx)x- < [-:, qd:):'[xz]=[o]
det (% ) 0
) (5 34 > 4t (A-AT)
(1")\) (4'A)+2= 0 S 6 "5)\1'/\ = O S \=2 , )(=3 Eia,anvalues.

a, [ L) Rk el et
Eingc’(ofs d M2 de ol the Som [r,:l , 0.

S e o] I et T
Ei?wwff*fs of A2  are o the focm [zrr], +0.

AEL. A mafeix. det(cA)z c"det (W

A

F(I\)= ale:l’()\I-A): chagcteristic Pol#mm(tl if A
ph)=0 = eiazev\vdlueb

¢ haracteristic equation.

-1

e A-[12 7] Fed e chr gl o A
p (N det (AT, -A)
B 1T ER
aUrm)= (0™ (1) |y s 0" (- 1\|H M] ¢ T
- o) (Aot ra (0D -4) ¢ (4+44)
= P-¢11A-6
The The ruds of the char  poly p-0 are the aammlu% o} the mirx A

i

ex F'ma' +he ej?bﬂvdhd and ejau\\/ed'ors °f_ A in [ad‘ &MMP“_
eiquialies dre roofs of 2- 61 “llA-6= 0
u-m A-d)U-h)=0 & No (kebhyths) Nt (ha #A0ds4A) A

Mhady=b & any 2isy  solutions? ~MAk= 0



infegor  sobtions 3472 33 36

At > A-6#H1-4=0

V- 6l 6= U‘D ( “m'u"‘)’ al+ A" (catk) + A (e -b)-c = e sLelrasT
p(N= (A-) (A% 5A+6)= (A1) (A-2) (X-3).

-e=-¢ 3 c=6

Eiﬂep\valuui =L, \=2, 3.

. ) N 1-1 =2 A 0 -2 4
Elg_er\VeC\on- AL > (1 MNX=0 = [:_17 1 1—1_5]&;:',}_ %] —..)[—L e §]
[_ﬂ_ i g] Xy [1 -1 1|e _“"_,r A "_’4 1 xi_;r -4 e
- - 7 -, _ - 3=
0 0 O |°] -n~=N ':, o0|D |:aa ; 30J_> xa= /2 x‘|_£+r.=0'$ XF"i"'.
-/o /2
Eigenvectorx of k=4 = I:"/z- -r{qu r30
7 f o
-
a:il\::: weije * s [il ! 5*0

Eigemvechrs of =2, =3 can be goud in the Same vay. Homework, Examde AL 11
ﬂ‘ A: [01 -t] Finol u'apnvqlhu and e;abm/ec'tori

15+ .S{'g . rmo{ 'H\e_

char ‘Dolé,.
def (AT, -4)= pM)= M(M 1L ), o] |
"L /,"t /'4'1
2od chep . p:Xtl=0 & Nz-l & AT, sl Zo1
Af’i / Af-‘.'.
wd dep A (T R)b(E) [ SR sen [ Afee B
—M-iX;_‘-‘O Xzl

o -2 [

Xy =47 ' ‘_ %Ooweaors
A=4 - Caccy on the operations. Z:r[i]l
L (atiebted) = ~bt]-2c .

(a) Find the matrix

r+0
Geom be a complex wmber

ex Lfhoh L. Jrang.
representation of | with respect do the  basis Gt 44t 4
L7)= 4V, tav.+a:V; wowm v

3

L(l't):t-l = a4y (1 "'-t) +a1“{t)-|'ﬂ3'l:> 2;:":1:‘1‘

(L -t)] [Z ]_[3{71] Y
[t Htﬂs:[’;h]

WGIEH



e md v o Lowel b & s R §J=A
(V) Find the ciprvabes and dignvetos  of A
{2,/05/2020
1.2. D\a«}ona\‘lid‘rion.
Mo A AG-Ad WA L dpeden
P=L% %]..  AP=ALV¥]-[A7 M ot [% 2][x ;:]= [[:'; ] [::][;]]
(AT M) e gick o [ o
- Ly ]E"‘] [oh]
1t P exicts = \’AP-[ ] o Jua(rmul miru(-p
P'AP=D © PPAP-FD <3 APPLPOP & A=PDF

Why s this wefu 7

= AR= (ror") (POF)~ P DDF™ PO'F" O A - Tp e
A“= PDn P-' Dl [‘:7l g\z]{g !))‘z]=[A¢'; OA}] ad D g oﬁaJmc'
D' [g fu ndt. and A=PpP’

'I'LE!\ A i ca"ed

Wl-,, is (onfi'““a_ Ah impor'fan'[.?
cl-ia}ona,iaaLle .

Al S A

t =7

Caltvl‘“ A: _z'_e.“ z ae
dX

Advanced Ln. aly . ie" =Ae” . This means: j_{?&):Axu) (U5 2= 2

TNMAL v‘Aun: PRos LM SolUT o

oPTIONAL

I+ exists ip V,,-V; are eigenvec’f"—‘ of  distind &i}enValle,s.
o A[h 4] Te A dogoalizle, § @ fid PD ach el A<PDF!
Previowly  we fand = Ar2 =[], A,-.z),-;,zz[z’]
w1 G0
cheek: [12]= L BIF[AY A ched i)
Thn QI Apgn Mot Suppme 17, ] are ciguvectss  befonging 4o



distint eigonvalues. Then 35, ,---/-‘73 are Lin. indep.
(L)Iﬁ A I“.S n distinct Ciq}ﬂ\"“l"es Hen A is Ai%omﬁa«”c.
(A has n Ln indep. eigenvectors ;‘EJ;",} fhen A is  diagonalizable.
ex. A:[l :] Is A Aia?ouli«zauez
plh)= det (AT-A)= det (*o‘ ‘M: (-1)" = char. poy.
N1 s the vul} ei?y\vdllu.-
Fid e cgmeckes. (50 L)) » Tazg » %, #[0): [
NoT DIagonalizfs.
Optiond|. 49 fank of w matrix.

4 2 5 _ N ve _ .
A= [3 14 M,"[Tz;ren;{a‘l rons™ il\::,fen:lﬁl cOIS-—Z‘ = ok of o ral .
Amxn maleix. X=0 . Sol- set = ﬂ'l“‘pﬂ’e of A (514}75')4:2 u_[' K)
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CHAPTER 1

1.4
37. The linear system ACx = b is such|that A and C are
nonsingular with

2 1 2 1 2
gy = "
A —[—l 1], C _[1.2], andb_[3].

Find all 2 x 2 matrices with real entries of the form
a b
a=[o ¢

Chapter 1 Supplementary Exercises

such that A? = /..

10. Show that the product of two 2 x 2 skew symmetric ma-
trices is diagonal. Is this true for n x n skew symmetric
matrices with n > 27

Prove thatif Tr(A” A) = 0, then A = O.
CHAPTER 2

2.2



11. Find a2 x | matrix x with entries not all zero such that

2 1
Ax = 3x, whemA—lz1 2:|.

14. In the following linear system, determine all values of a
for which the resulting linear system has

(a) no solution;
(b) a unique solution;

(¢) infinitely many solutions:

X4+ y— =2
x+2y+ z =3
x4+ y+ (@ —-5z=a

17. Repeat Exercise 14 for the linear system

X % y=3
x + (@ —8)y =a.



26. Find an equation relating a, b, and c so that the linear
system

x+2y—-3z2=a
2x +3y+3z2=0
Sx+9y —-6z=c

is consistent for any values of a, b, and c that satisfy that
equation.

In the following linear system, determine all values of a
for which the resulting linear system has

(a) no solution;
(b) a unique solution;

(¢) infinitely many solutions:

X y— =32
x+2y+ z =3
x+ y+ @ —-9%z=a

2.3

Using elementary matrices.



1 3

7. Find the inverse of A = 2 4

17. Which of the following homogeneous systems have a
nontrivial solution?

(@) x+2y+3z2=0
2y +2z=0
xXx+2y+3z2=0

b 2x+ y— z=0
x—2y—3z=0
—3x = y+22=90

© 3Bx+4 y+32=0
—2X <+ 2_)’ s 4z =0
2x — 3y +5z=0

-~ -

19. Find all value(s) of a for which the inverse of

1
A=]1 @
2

exists. What is A=1?

Supplementary Exercises



7. Find the inverse of

3. Let B be the matrix obtained from A after the row op-
erations 2ry — I3, r; < rp, 4r; +r3; — ri, and
=2r; + ry — ry have been performed. If det(B) = 2,
find det(A).

4. Compute the determinant of

1 2 1 07
® 1 2 3
-2 0 =l eI
3 B ® =1

by using row operations to obtain upper triangular form.

A=

7. Use the adjoint to compute A~! for

2 3 -
AE | O 1 ]
2 -1 =2




8. Solve the linear system Ax = b by using Cramer’s rule,
given



