110,107 = Homework B4 Solohony @

Sechan 4.1

e3¢z & (R
7. Solve the sje.{'em i :‘fq“; -y ((ztz)) , 3”'195 Hhe two lnes  and vse your
gragh fo explan your solofen.

Muser’ Proceed via bawsian elminahn

- 2% *?"j =9 - 2(R2)
L R (Z))

uj' =14 -2Z)HR,)

l.zﬂ
jl!
Y

Now 2X=G—Bj= G~ iz: Z_’:‘lr,o X: ]
(" (' n
The ﬁ"?h lock & ke ,n,;.,; Yhere 19 c[tarfj onlj one eolm‘wn, with }<’<,j<7-, as
we expeded,

M
(T\"n




G.() Dlumre e ochenof § 729 5 52 n s of @
(b) For whidh valves o,c a are there re solvhens , ewaotfj one solbon, and
inferéfely wany ol himss”
hrowr ' (0) Prceed via Gaupian elmivabin:
- lay +%aj 8 a(R,)
* lax ~74 * 2 2(2,)

(3.«-773 : Ba+l

. Ga+l
a-2
90(-2.); . 1Sa ¢ 6

Now -7.!-!'5\17-‘5,“ -7¢ = S-Bj:{-',-%(aaz o
. -

2 5(2-2) ~(5a ¢¢) | 5410 -15a -0
Pa-1 Pa-1
~16

-
- —

202

.

(b) I‘F ‘d- 31#‘!¢n da-7: 3(%)- 2= 72-2%0,% wher we
dw-nahﬂ X {fm ’%e 5?4“" beﬁfe , we 70f 07-; 5q+z:_-_ ‘_é , A
c.m‘h’a).‘r.hm. %o H'Iue o no solvhem :;- acs 7.% ) %

IF o f %, #wrg 9 ekacHy one so/uM {#M Y o solved ﬁ,aé”e] _
In order ﬁ( Here fo be :h;gm% ;mmj gobf?wl‘:, he Fvo /fhefp have 7‘0
bL Me_ Same. . Bt we. know #M'F, no maker wﬁaf a :‘5, Oa O,
S when k=0, we 7&* -'L(o)f—%‘j:S,or 'j'-"-sra i the
a(0) —7=I,ar tj:-—/, m Fhe second /ine

frst e , and
Since the lmes have two Iflerent :(-:htle/cepf":/ #wj can never be He
same . Se  ne valves o)[ a praJuce mﬂn-”l!f/ wiasy solsFrons .



Solve he S-Jé)‘em I’J rzjucdvy fo vpper J'r:'anjubf ,4147 .

0. Sz-gj:Z (2
x +7'j “~ % (z’l)

hnower: Use Gavestan elimnation .

10 x -6-.5 = Y ’L(z!)
+ ~lox -3y = -15 -5(g,)

-Ulye -n 7(m) -5(Ry)
Y
"y

n 5 "'5 = 7 (=)
Upper deia Tllaf ﬁ”’#‘l {” K-q'j:—” z(‘z) 5(273

L} - ! i 3
So Skt [RELE 2+"°Fr !.q_,,anJ[X— %}f

b xo2q 22 ()
Uy~ 2x=-d (2,)

X-—?‘j = 7 (.211

Mswer  Exob  rosrde the system:
: "2)(4-!‘{\]:—”’ (Z-Q

N, use Gavwsian  elimnahen
-2k+l-hj:-—‘-f ARy (27)
«  Ix-Uy= d ey 2(n)

h oz 0 Z(El) ('QZ'IJ

X -’Lcj =7 (=)
0:0 72R)¢Ry)

The solvbem /o
Sy e R x: 142, y=t, te Y.

——

Upper iv:ansular form i




1, Show thot .”(. auau-qﬂqm f_ol H’WI #@ 5"&"’6’] {ﬁlch#ﬁ,zk’z T O CZJ

Gy¥*a¥y = o (,)

has €ﬂadqj one safvﬁ'm, namfy, X0 and X, =0,
Aower © Use Gaussion eltmyatron fo sobe the 9761%#1'.

(allau"au"n)kz - O

~aq (2,) a,,(2,)

Now voe Gavssien elimiehon again %o solve for , -

T4y (zr)
y %9 %, 4 ¥y O a (24)
(at! Qg ~ qua'n) X, + O Tz (ﬁ,) "Qu«cz-z)

X s
-3yt z-| (B,
0. So\e e system { ty -T2z -3 (g,
EXS —'l'j CTET O (Ry)

)

Mswer © Fiest, vse Gavsian denration to elimnate x fan R, and ey .

-Zx-—‘27+41: (A "1(21)
+ (2 -3:1 + 2%~ (21\

"5’ «52: § (2)) - ZCZQ

-3X ’37 +bz2:9 ’3627,)
+ 32-11-1-% - (Z-Q

L S—

'51 + 7%

Since (‘Q,ﬁu - qzrqu.) tO

@



Se ovr 9-1511»1 become @

X+ 4y -1t = -% (Ry)

*s'j + 52 = § (25)
-‘3.3 + T oz U (1Y)

n

Use Gaussian elinmakon %o elmangte y from K, .
Sy -52 = -5 - ()
+ 5472 = | (R)
12 = 6 -(2g) « ()
5l
Subsh:‘uﬁnrj 2c 3 nh Ry gnves

“53 5.6z :6-5(3): 5~15: -lo --‘71;3:2
Subbﬁ"f‘uﬁ'vﬁ ajz? and %:3 z"ml' 2;, y.‘va,

xt -b-ytlz=z-3 -2+6z]. So the salfrm s

,x-—.l, y =1, z:3

| - - [z[
26. Use the aojmem‘ecﬂ mat:X b :.olpe e 9‘79(”, 5% Zj te 4 )
Uk 4y -2 = -17 (,)
Mswer . The aujmdd makix o 1eady 2 =7 ()
3 -2 | T will amdate " sheps oo lfollows:
4 1 -2 'll] .
1 -% | 7

aR; +bRj ~» Ry  means W’g add q dmes R;
o lR; and replace K; with Hhe revolt

aR; =9R; mane replee B with aq fmes R,

m means  Swap R, dncozj, Here I g0,

% -
L A L 0 7 -d4'-26] >0 ?-Hr
1-3 (07 [ thanaR |7 -2 R,/%s, :

{ '3

[} PR
’ T o 2.3t -C
"ZRB“'R""Rt



_ ¢ 7 -
2 3 1 ' =7 A B | :'7
7.R5"=?2% (5] 7 -—lh"zQ ';"'""‘"‘9 o) 7 "’-f'-'ZC:
© & |\ ~lD] 3RRAR| o0 o 3. #M
- 2t =
— 20*3 ‘q.‘;’ (2 -3 o 'u
2z o o r 6 —> o v © 'y
(573 7" |0 o0 |, 3| URy+R,oR, r
©O o \ 1 %
"25'&2 "9R
) "> o 2 0 o'-12
‘7521---;(11 Lo —_— o | o' -2
o | % 5,4, 9k, | 0 o | )
| o] o:-f ,
tese, |9 ! 0! 3 > k-1, y=-2, 27*3-—1

%0. Sy whether Y Y 2 2R bdddymned or overdetermined and
X €94+ =3 (1)

solve e %y slem.

bswer T syshom io underdefesnned, av Hece are femer egua fons tmn
varables,. Use Gavssian dmhaﬁ'm fo colle .

K"lj ~ 7 (ﬁ,)
Xeyvwc 5 (A

UK +2:= 65 CrZ,)+(z,£)
2:=56-7x
t(om E, , Wit have j-_ x_z ) SO -,Lhe 5o[uhM N

I ifx‘j%)éﬂzv’ K=t .j-é 7, ==5-17¢, ieﬁZ%




@
36 . We have the fo[]owMtj ‘aj":‘!’mf 3!, + Ty * Xa = 500 (Z,\
Sx,+ 3x, + Lxgzq00 (R,

Now solve :f’; I elminate k‘a, from rZ.,,',

- Gx, = Uy =24, = = 1000 -2(2)

o 5K ¢k +Tx = 900 (24)
%, <x, T - 100, -2(',) + (£;)
of Xyt l00-x,

5%!\)1\1!!1 bt mbe R, 9 weo
2K, +1 (100 ~X) + X2z 500
X, + 100t x5 = 50O
¥g = B00-X, Se the 5o/¢ﬁ'sn ‘9

%(XHYLK’DG[R%: ‘(l':'é: xzzloo-f:, of T 500-1’:(1‘6/2? ,

Now, we have % c/an',fj our solvhm a /-’#/g,' t hue % be «
normejahve ,h/'eﬁﬁf (we can'f' raise haf-F a é“ﬂ‘ or a nejaﬂve amoun!
o-F bu?c,)' So  Hhal Mmeans £ >0 and {< (00 [if {>Ioo/

X, <O).

If we add o Hid fype g food with fhe bogs’ respechve  consumphen 9{7 Aot food,
we ?e} o thicd efuaﬁbfi in our ejshm .

3K, tTxy + Xey = 500 (2 Now we solve agaM, nof)hj Hat

5!(, +3x1_ +'Zy.,3-_ 900 [Ea #le EJUjr, are kappj becavse
39}‘ more food . T will vee an aujmm#&ﬁ

ey +Uxy t15= 550 (%) : -
_ mak ¢, as if 7o easier,



ngm ent makeix @

%3 2 ), 800 ] -1R 4R, 3 7 uzsoa
5 % 7—."?00 — -l -1l o01.i00

7 U 550 ~R4AEyE )L 9 ,'go
T teaR, [0 06 1 ! 30g -B, =2, I o | 'z30 0
T e | 7Lt e L e I 0100
1My 28y | g o o . 150 ~ Bz%qu | :
I o o0, %0

-25*21'*21 O (] ZSO

——, o 1 o ¢ & o Mb { ¢ © 'SO

Byt >F, { » 1o O SO
o 0 + SO &

o L’l: 50, %,:50, kgw,

Section 4.2
ld A=|-' O -1z 3 A

[l 1] P [" l-] ‘ C'Io —-zl]
22. Compute ABC,

Maswer: ABC = |-V o171 2! 4 ;[—l 0 [z-lf?:-o -2 +3.(-1)
— ! ‘l.n-l l.] 0o -1 b2 LN el0 (e # ) o)
-1 o“—z_ l'} _[c—b-zm-(»n c-n.nco){a.,)]
P 2ll-1-% LTl o+ 2 (~1) 1-] # 2-(-5)

e

2% . Show that AC £ CA.

Answer ',
AC:\-' © \‘ 7—] . [(-0(0*(0‘7(0) (-) + (0)(-1) [ -2
.i ¢ 'L_k 0 -11 LN @YY X + ()0 1 o
cA:[‘ "-““ T :[t'x-')*(zm () + D) _[n «]
R (ON ¢(=)0)  (oxo)+ (2] -t -1

So AC % CA.



30, Suppove that A s an ZXP matrx, B s an mxg mate'y  and @
C is an nxr ma#’ix. Whet can Jou $0j aéwff,m,rgplq, and ,

i the produtes Hhet folbw are defred 7 She the size o He
resvling malx .

W) ABe ~ (N ABC  (oBAC' (DAcB'

Answct‘f I,C Pis en min ma}n'x, anJQ 9 an rxs malh'k,

bhen PQ iv depned if ond oaly F nor and PR te an mxs
matil . So maliy mulhdecakm s Jgﬁm& 9“9 when Hhe number of colemns
of th frst makix eguals He number of “rows in Hhe second.

(&) Snce ABC io defwed, and A i Ixp, B is '""'f , and
Cis nxr, pzm and g=n. ABC is lxr,

(b) Tf B is mxq , then B' (the kanepose of B) o gxm,
Gmee ABC o defned | we have

A E" C e AB‘C {w:-l’h p-q and m=n,
Lxp qxm nxr L xvr
CC-) % A (.‘ - %AC‘ , w:% i-:,e anJ P:f‘
mxq Qxp ,xn m Xn
{
AN C B i AR L with lin, rzq.

le nxr q xm pXm



- %
32, Ld A=[1 4 -2] E»'-i—lz)' O
3

(a) Compvte AR,

(b) Compute BA.

Anower WA is a 1 %% wmalkiy, and B 75 a 3kl malix, so
AB i a [XI malrix ]

-1
A% = 11 4 ~ﬂ‘ ﬂ 2 [ED « @) + @] 2148 6]
< [l] .

MBA- | (D ) DEY)
- [l Y-2]:

(D0 @) ((-7)
OO OO Y
LI
S I
ERVR

Uo. Weke -Vne ‘pcje'l'em ZX.L-. X, = Xy
Ux, + Xy = X,

xot - k‘ - K's
Answy* '_ F‘;(‘,'l- , pu" au “\e variab[ec, on 'Me, ]e-F{' s:JQ ;n or&er:
-—x|4’Lx7_ -xb <~ O
qx! "7‘(1’ "'x‘l:: O

mKy A¥q - Ky T



The mat'x form of the 9‘79/201 ‘s thewfore @

-t 7 -1 X o
¥y -7 1 X2 zlo| .
-1 i -1 Xb o)

(I you'e net sure mv(ﬂ'ﬂj the mukices, /byeﬁef and see what you get.)

T PR T A
. 5]
AX= D by
(a) so!vuwj the awwociated s‘jdm o,r brear equabone, " and
(b) vsing bhe mverse of A

A“._____SW et X - [i’] . we 39,4 the eyuaﬁzm
1

X-\ OI[X;’) . I-—'I- 1 : which has augnml-uﬂ madrx
7 -3 L 93 -5

-1 0 :.'z] R 42,28, |- o0 | -2
Xi“éi—s o -3 "' -9

"R|"='72 1 7_
—-——-—-—"?‘ l © ,'2‘1 . So the .‘;Dlu""m'-'7 X:{.B_J-
"115'27,':”11 o | .3

(b) Use Yhe theorem om page sy,
e ————
THeoreM 1l

A- I.aal Arg ]
At Q14

and 4,84, -9,,8, F O, then Ao ivertble  and

A—"' ‘ {att -a‘t
a,a,, -a,,a . '
nb "%t |-,  a,,




So the mverce os; A:[d o) i @

T -3

A.|T-__ : -5 0] ) l[-") qubl-l o
- |2 -1 T Bz Ty g ]

—nqe golu{‘.‘w\ o‘. AX'.‘.. D i 'HAE(C{W‘C.
-1 enAr. 0ra) _
" A"D:\t -‘"“Z]:[(?(ﬂfﬂss)
"3 "3 l[-5 CLD + (3)-9)
i
2 |
fa % [« ad Bz]b
5% . Suppowe  that A-Iz Lt] / ’{—[‘j], & [bzl ,
(_ﬂ\ Show ”\ﬂ.‘l’,h’h&ﬂ a;ﬁ'—f [ Ax: B hos exﬁ‘-'ﬂj one SO/U{’M.
(6) Suppose a=U. End wendbioms on b, and b, such that AX = B has
(i) i‘n";h."hlj mM'j r,olu-km‘a; and |

(i) no solubvens |
(¢) Explasn Your vesulty in (a) and (b) 3mpln:¢:a”xj_

An_g_u_l_e_:_r.' () If Ao iaverkbe  then AX:= B has uadL/] e solhor - Mmd],
Xz A—‘ﬁ, A i invertible if and on/j o defA £ o,

ded A-

a 2
2 q\: (a)(4) - (8)(2) = Ya-16,

So dtA:0 if ond m/j f')f Ua <16 =0 ,of at ¥, So f a#¥, then

A i inverhble | and AR=B Aes tmd’é’ one sabhon,
b) ZIf a = Y, we have e sysfen

[ ).



Now emsider the aujmef)/ea’ makix
{'4 % : bu] "Rl 2R, [0 O.'-Zbﬁb;]
2 Y-, 7 U4l by, '
If -2b,%h =0, then the s",iw reduce o P the eyae?fw 'Zuf/:/:bzf
whose  colvhen io {(x,bpenz": x:t, g ﬁz?;__zf, te RS . Thy
(3) There are ,rq(n.'k/y wony sobtme, if 4 - %, .

I{ -’Zb7+b, 'f.O, hen  we 1¢l" the efudﬁm O +01 t -'sz'" y, or
O: - T, +b, which o noasense  Thes

(i) There are no solfens A b, # 75, .

ax + 34 = by
€1 We have fhe dwo e { P20 I gt (avim pert ),
v + llr.j = by
l%ﬁ; 5r4ph ) Sncee a#{, the 5/0” o.F ax-l-%j :'.!7l (HA:C" i -g)
“*9‘5._._“; 51‘”#"‘; does !10'/ eyva/ "'i‘l (%? 5/0P¢ 0l£ 2K4-q7 :&2)1
B %o he lnes ,n'['ereed N oné Po:ml-- there

‘s oﬂfj one solvfivm .
‘lm-tln’sbg;gl”u—lz
\T) X

\ \ Now if azd, the 3,'4‘9# locke, ke s,
Ia

Then he two lnes are pacalie!.
¥ b:2b,, e %;{._,;

4
Nhftjl meéans the Avo lnee, have

He some y- :hlzrcep‘)l - and are
hence e sawe lne . Hure are i \
fn)‘:milz/] many salvHons, If b '#'Zb% T

‘H“Q I,nea, Never -'7!"'6!‘56671, ;.E,, #ﬂl Zx*ﬂ.".b.z; 5"’]!8 t-

are neo 50/0 hn $.



4
GU.Use e deferminadt fo dotermine whether 55[' ‘] 's iverk bl I O

Z )

n")L Y Mve(;"élclwmpuf( ity weree, In ether case W cAve BX=0
Moswer B is mverhble if and "/] f def B:o!

ded B2 | !

2 :, (X)) - 0Y2) = —] #0.

Co B is mertbl, E»j the Heorem on page 455, BX: O hao o haonfivial
golhm if and m/1 f B oingular (not metble). Since B [y mebbte,
e enﬁf solvhm o He el ore : X:ii] . The Meree o/ B s

- ___\__ | =i . -~ i
b - M@LZ f] ] [ z -l]'
Exla probiome
X+ =%
Solve the ﬁjs{'w &F equah'm'-: {..’1,1 l
l
X

4

Mnower . The auW matelx e

I 1 o, 3 -RetRwg o 1 -1 2
o -l 1! | ——o -t 1!
I o | : | | o . !
Rl*lz,-azz{o S N2

— lo o 0‘3\!  See we hme O3 ,a conadichon,
{ o 1]

#ere 9 No r,a/uﬁ‘on ]



5
¢ 2 deth | -¢ @

Vu:ﬁ at AA = O A"A =1,

A“_i‘f’_ﬁ_{ . Fi‘rs{" det A: ad -be . So
AA-Y - {a b](__l__[d -ED; A fle 04 —b])
¢ di\Jdal-c a JtAle Jll.c a
. .._l._.. [a) cbe  -ob+ab ] X ) {acﬁbc o ]
detAldd-cd  -be tad ad-be 0 ad ~bec
-\t ol
) [o I] SR
And
). _J__.*a-b]) a b] V1 e b )
A (deH\ - a [co‘ T deth [*c a][c d
; _l__[aé—bc. bd ~bd V _Tad-be o
Jek A “ctac -bc 1ad i 03-5(‘.[ 0 ao‘-bc__l

Lo




