Cee. I, Lz, L3, |4, &Y

Vi 7/

() Considor  4he  system of linear equatons :

Bz -+ 2U3 —2dy = 2
- N3 --I—'_:'B’}(L{ = =7
L Q.’JLL( = L}

A) Use back substitution to solve  the system .
b) Write thu mgm%fed ma+nx Por  Hha system.

c) write the sgstem v matnx  form.

@ write out e sy stem of linean ew[vtafvz;ws that Cérrasfsz to e

Pollowmg. augmen ted MAAK ©

4 -2z 1 o]l

3 2 L)

-~ 0 H 0

5 v L 213
@ Selvg  Har  system Ry + 2% — N3z = |
271 — N2 * N3 =3

N} 4202 + B N3 —_

@ wWhich of tha followmey watnces ave w vow echelon foom 7 wWhick ave m
veduad Cow  echelon ferm 7

v 2 3 4 N~V 30
a5 e s %A vaM‘]
O

I 'y » o \2 . . 2 3
2 [o | - e) o \ 0 24 H [o © 11
00 2 lo © I 2% o\ 2




(5)  Deterwe whether  the system Guespondingy Yo each of A Collowimsy

Ay mimted  Mat(ies s consistent oy mComsistemt

a) I Z | H b) L 3]
o | - o (W
o O \ 6 O ||

7z 21-¢

o I B B I i
o

@ Fd A sdwfien do e system CzﬂESFo‘Y\CXJlYl% Yo e following augmented o

\

- -7 0] 3
Q G 0 { b
O Q ) o Q
o © ©o ©1 0

Deteamine  the lead and  free vasiables of tha system

@ For  tha f,e\\owvﬁcg_ Systems of EC\WNWS, use  Gaussiom  elimwmatemn  +o
olotam  owm eo\mi\IGt\eAf\+ system  whose Coefficiemt ma Y is‘in vow echelon
Porm «  Indicate whither Hhe systeom is consistent. |f +he system (s
(ensistent amd involves no free voviables, wse back subshidution 4o fimd

Hu ww il slutrion. 1B e system s comsistent omd  Hhave ave {re
vaxiables , fund all  solutions.

a) 2%, + 22 + N3

—

A+ Nz + A3

1
W

1

BA + AN A3

b) 20 — 89z = 5
-4 +C,’)(z:8



Consider Hae linwan gy stem c@wes?cn&no{} Yo Hae amo&wwm:eé S T

I 3 | |
<\ 4 S | T
Zz -7 a | 3

For what values of a Wil the system have a wique  solution?

Consider  the  lineax  system CeweS?v\r\Mvw} to A oMy iented AT

1 2 | 0
2 s 3|0
-4l o

) s it ‘assSib\e fox  tha system +o be meomsistent 9 C—Xflavh\

2)  Fex wwat values of b will the eystem have Mol many Solwiews .

Given « lmemoca.emeov\s Sy Stewm  of livaeax ea\vxa\-h/.w\s, £ e sy stom s

ovex Aeteamined , what ave e ‘DDSS’i\oi\A*\—ieﬁ As to the aumbex of sdwtisas?

Givew o howmogemeous sgstem of livuax equations, 1f g sy Stem (s

wndor dgreamived , what ot e Fossib\\%hes as to the vumber of solutions ?

Gavem oo Nonhowmogemeons Ssystew of Lineany eqvwm/o'ns , R Y systemw 1g

ove dprawinad , what ot FUSQUA&H?S as to e vumben  of solutiens Q

Givem o “w\(\omnob.@/neows sgstem of L equAions, (f e g3tem s
vndovdgienmingd, what ove g ?osg'a\o'\\'\ﬁes oS 1o 4he vumbex o solutions 1

e A= ] venby that  (A) =A L
2 %

b 3 |

.
e A:[Q ‘] omd B = '2-2 veney  that  (AB) =
~2 4



© 1w a=(? 2) , B (2 Ll{) 2 C('gll) , verify

A+ (B+0)

D (A+B) ¢ C

1

2)  (A+B)C AC + BC

Lev  A=(} 5) b:(ﬂ/ c:(_g)

{ 2 ¢ Q] -2

1) Wt b oas & lineox  Combomation of thae Coluwan  vectosys

of A,
2) wWrite € os @

LingaX Combomation of the columwn veerovs of A

Fov cach op Ha cholces of A and b Hhat Rollow, deteawing whetnax

Hhe ¢y stem Ax =b s ctonsistent by exawining how b velates to Hhaa
Column vectors of A .

oooa=(y ) o e ()

E)(FIM\}\ why  each of Ha  Pollowimg. m\oo\@bw\ic yules will not work
i genexal  whem  Hae veal  wuwdaecs

a amd b arve veplawd by wxn

matyices A emd W .
1) (ou—b)l: X+ 2ab g
2
2) (atb)(a-b) = o~ b

nxW\
will thae wles in FTD‘O\@/M \q  work AR A 1S WF\O\UL& by AeRR
omd

n
b is vplacd by e Wemtiy wmatnx Ieﬁ‘t‘( ?

(20  Let A:(

P‘l" Pl

-3 2 > “
7‘-) . Compwie A omd AL what will A be 2
il ,



&

&3

ed

)

X W

Let A€R  be nonsymmetyic.  Show fhot  Hae  Followinop

matvrices wil e S\fmmeﬁ-Y‘i(, .

T
1) Bz A4+A

3) D= (I+A\(I+f§\r\

v g

AN
Let AGRX omd  BelR . Show Haat 1@ AR =A omd B£T,
Hon A wmust be  singwlor.

T - -|T
Lot A be nonsingulax.  chow that A s wonsingwlos and  (A)z (R).

-
Hint: use e Tdemtiiy. (AB):X:}VQ.

LN

7= ;
Let AeR be nons\ﬂG&V\\WK Show that A is nonsynaulax omd
-\ o
(AY = (RA) -

VW

’2.. -~ .
Lot Ae®R . chow hat & A=0, them I-A i nonsingulon amd
(r-aA) = T 4A.

T

- i . ,‘\
Given A< Cos © -"Sme-kr show that A is nonsimanlar amd A< A

"] Sme s ®

it Ax = Bx fof Some wvonzeno VeGtor X, Hhem Pae wmodvices A ond B

wus+ e eqtm[.

int : ubivact both sides 08¢ Ax = Bx fom BVx .

I A avd B ave mom smoyvlay wadrices ,  show that (&BS\_ s
) -\
nonsinauloar  amd ( (ﬂBSr Y o= (PT‘)T ( E:\‘;r



@ wWhich of  the followmg. matrices ave elementory 2 classify cach elewmentay
moatrx by Hape-

1. o | o | T O | © O t 0 0
( { O) ‘ (&) ”5) i (O i O s OS5 O
S \

o o |\

@ Fov each of the fellowing paivs of watvices, fuad am elomentoary marnk E
suneclh  thadt EA=B .

(2 -\ _fE1 2
L A”(E’ 3\ d B‘(s‘ 3)
3 : 3
‘ B=(Z{\ L\)
-2 4 S

L2 12 M ! = A
@ Let A:(v_ 2) / B:( 1 ?:) ¢ C:(G = | —’3) .
( & 2 2 b

2

2 2

E.‘F\:B.
E.®=C.

1~ Fwmd  on  elemomtony AAX =N guda thai
5. Fud  am elowentony watrx E, o sudn that

5. s ¢ wew equwvalent fo A2 Explam -

@ ls 4 Foss't\o\e fsv o %’\V\O&V\\M modvrk A o be Yew ‘3"1‘“““’"”‘(Q""\Jt Yo o«

nov\‘b‘\n%\;\\W{ MY B ? EXQU\\&\-
@ Show that (& A s vow equ'wa\m—} to T amd AB=AC, thaw B=C.
| O | -\ v 2 -3 -\
@ Le+ Azlzs = q) . Neaby hat A=\t =L ] Use A +o

2 2, 3B 0O -2 3

\
solve Ax = b with b= (t\ .

Compute +ae  PA=LU factorizatim  of A=(“: '1 }z)
<8 B

Use the \ U
@ > factonizatm wn problom 3L +o sdve Ax=b with b:(é))-
2



Use deteyminants  +o ditermine whither  flu FcUOWm;L? matriees :

are nonsmgufm :

3 5 3 6
*) [9- > ] 2 [’L H]
;@ J 5 T ©
@) [zw 5‘] )[3 ( ’%{]
24 5 ¥ =l =
. T2z o o i z + =z |
€) o | o0 © f) 3 O [ |
| 6 7 o -l & =& |
i1 -2 3 -3 2 3 |

Evaluate #u deiormmantt of A daven belew. Wﬁi?yomr answey as a Péfynomfa/ i

A I’i_rx v 3]

| -X 0

) | -
2-A 4

Fud  all values of M foy which det (A) =0 whaere A:(3 34).

2%t [l &7 2

let AeR amd BelR . Jushfy your answevs to fhe followme

a) Does det (A+B) = det (A) + det (B) 7

{|

L) Does  det (AB) = det (BA) 7
] { 2 B .
@ Consider A= (f I ) - Evalute df-f(A) by the fellowmyg mt thods:
-2 -2 3 3
i z -2 =

1) T gemeral formula, using  cofactsrs  along e 2nd row op A.

2) T elimination methed .



3xX3

Let+ Ac IR , and Ké IR . Show  that de+(oeA):.9(3_ det (R -

3x3 3x3

D  Let AeR and BeR with det(A)-4 amd  det(B)=5 |

)  Fmd  det (AB)
b)  Fud det (2 A)
) Fud det( A'B)

Bint: wse the followmq identitiesy

det (AB) = det (A) - det (8)
!

det (A') =
et ( ) det (A)

Cons:“de{r A -Fbllowvhg 3x3 elementayy. matrices:
E : an elementary. matrx of 14pE T
E, : awm elementary matix op type I , formed by multiplyme the
Second vow of the idemfity. matne by 4

Ez: om elemmtary matrx of tppe W

o i o .
Moreover , e+ A e IR with det (A)= 5.

a) Fud det (E A)
by Fmd  det (E B, Es A)
¢) Fund det (E Ey A)

@ Loy A and B  be row @qmvalfmf matneés : B-= E E, A

where El D am e’lem.@wfm} ma K of 1‘4?,7(3 i
E, : an élementary matvx of tjpe i

How do +e wvalues op  det(A) omd det (B) Cam/f)ﬁwé’? E,rf[au;a,



Considey +he SES Vander monde matrx

2
| a A
\/ :( ! b B
| e e
a)  Show +hat det (V) = (b—a)(cqa)(c—b) ;

what condidions must the salars a,b,c  satisfy. in ovdev

b)

for V o be nmsingufcw ?

a) Fwd adj A .

b) Fud det (A -
using,  parts (a) amd (b) -

¢) Fwmd A

S’AOW ot

nxw

@ Le+ Ac€elR be nowsingmlm with n)>l.
-1
det( ad)y A) = (d—H(A)) |

Hint : use +Hw Po”owfng_ identities .

— .

A= adj A
det (A)

/ﬂ:lﬁr: F

det ( AB) = det (A) det (B)

det (xA) = - det(R) ,  VxeR
YxYy . 0
@ Let AelR . ra ao{;,ﬂ,:[?c; ?z f 0]\
04 3 2
i : . 0 2
a) fod det(adg A) -
b) Fud ddet(A) . Hint: use the result m  problem ©F

‘ ~ . =] .
C) Fuad A - [_‘I’__C_’_’l_i nuse Hae ldﬁ/ﬂ‘h‘ﬂf} Al:; ﬁf{:} omd leJ A. W find A:-‘—(ﬁ')l\




Sec .

3\i V4 3"2,

®

®

©

®

2xD
Shew  that R togethex with the wsual addition amd  sala wik i iation

of watvis  sahsfies 4hg eight axioms oF A Ve SPA .

Show that Clask] togethen with the wswal  oddifom and calar multipliaation

o funciions satisCies e exghat axiomS  of O VecksY  space .
Lety Z  demote e st of all integers with fhe following two opeyations:

1) scalar mu[-ﬁf/f'mﬁ'an i X o K = !_o(-’ . K Por all kel and «elR

whove T s the ceil of o, which is fhe smallest integer greater tham
or equal to xX. For example [2.4] =3 amd [2.0]]=3 .

2) addition: K @ Ko < Ki+ Kz (the usual add: +ion op mfegws),

Which axioms Sf o Nedlsv SpPACE pad  to frwfc{’? Motivate and justify.

Youwy —amns WEN |

Detexmine whethr the followmq sets  form subspaces of [RQ',
£) &= f (X% | X +x2=0 %

LY S-= ? (x,,xz)T[ x,.xl-;o}

c) S:%(x,zXz)T’ X« Xa = | ]

) 8= Fonexa) | Ixil= | xel 3

3
peteamine  whathey Hhu following. sets form .s‘mbs[mces of IR -
(JL) A= %(X,/Xz/X3)_r [ Ay 5 Re B X3 }

b) §= { (X s Xz, xg)T( X + Xqg = | }



2x2

(L) petermine whether Hhe  followmg.  sets  are subspaces  of IR

a)  The set op all  2x2 diatg.cma! MAa+nces

b)  The set of all  uppex triang ulay matnces

c) The se+ of all Symme‘l—rr'(, 2x2 wmaitncés

@ Detormine  whither the followmd gefs ave  subspaces  of E

&) Thae set of Polynom:‘als P () i Fg suth that Ppo) =1

b) The Sef oF all  linear Fciynamm[s

Detevming whether  Hhe pollowmg  sets  are subspaces °F Cl-1,1]:

a) The set op cemhinuous nondecrea sing.  functions o [, 1T -

b) T set of con +iNUoUS odd panctims o B, 17 -

2X2

@ Jet A be anm a,yloiﬁwr} matrx (R
; 8 ol
set 1S A swbspace  of IR -

g ? BeR | BA =0 §

Defeuning whather the ‘%Uow»ﬁg

2

Defermine  whi ther 4 Followm}m}_ sefs aré spanning. Sets for IR .
a) A= % (QJI)T/’ (3/2)'T}

b) S f f-ffz)T/ (f/'Q)T/ (2/“1;}

C) /S\: f (-1, Z—)T/ (it "'Z‘)T }



. 5
@ Defexr min whd ther  ha FpHoWMg_ sets  arve ;}mnnin@_ sets fov IR .

T T ok
él) /S: {(2/'/ "‘2)! (3/2/"2)/ (2’210) }
L) A= {(111/~2)T/ (3,2, “?")Tf (L{,y_/_q)T}

) A= ﬁ(lr‘/ 3;/ (DIZ/I)‘T}

T T
@ Given %= (=12, 8) amd  X,=(3,4,2) p

a) s XZ(Z/’E?/G)T e Spam (X, %3) 7
by Is  y=(-9,-2,5) e spwm (X;/%)7

2x2

@ Shew that +u FoHoww?tgL fouwr  matrices span IR

3 0 o
o o | _Jo o] B
E“ :[:9 O] / E1Q. :[O 0] Fi E"Zf - [l O / 72 O [

@ betermine wha Hher  Hae FD”OWM’:‘?- sets  are S’/bﬂymfrl?_ sets for {2;
a,) /S,: % [/ »® o, ’)(,1 }
b) Sz ? N+ T, o= }

&y S=%2, X, K, 2n+3 3



