1 Sec. 1.8 &?edm\ Eiamvolu.cs
HW p.428: #1,7,13, 15 Due: led,, Tec

Ex 1] (Simlar dot1, p-#20 ; Regeabed Eigonvabues) Consider the system L [_; A ];e
@y DPvaw a diveckion $ield fov fhe sashm.
(b) Find the aouwai sohikien of fhe saéem and. sketch a few brajeckories in
e xx -plane.
(¢) %SCY;LC ;WW sdutions of the sas\'gm L&hﬂ.\le, as t = 0.

—

Rice Universt .
Siition: (4) We. use HreYodine focl o shetch o direckion freld fur he syshom.
(See Hhe next page of these notes.)
(b Let A=[22%). Ten 2R i REAR leads o AR =AK, T
eiaeuwhﬂ-s & A ave drtained via the charaderistic ea}mtm

o= deb(A-AT) = \":;" i\\ = (w4 b2s = Nrahet = (Y

The eigonveckors of A satisfy (& -ADR =6, Mt is,

Et&n_valubs Eiamve&t)_ff
.Em_ t -b-d 5 kﬂs 0  When A=-t s becomes
A= ”\'l.k -5 4-z )Lk (o

>“= -1 \ -E(z];,‘not [—-S’ 5][kl1:’o‘] . {“Sk‘.{- S'k":-o = h-f h'

available . -5 g k‘.. -% Redundant .

. an eiﬁwfca‘\‘ar & A cmcs?em\hﬁ-\'o M=o 1s B [i;]:[:] =lz{l]. e

L.

oy Loke h:l 50 B “1} . Nee that the ov{D eiaemw,obors of A cowes-
tond»'.mb bo A=-| are constant mul{:i?\es of [‘,] , Therefove there is no second
|€ua.v\:j inole?zrdmf eiaenvwl;vr o cems?onolina o A=
a-nalo:w with the case & 're.?en:['ed voots o the characteristic
equakion For hisher erdex linear homegeneaus DEs with eonstant coefficiets
(see equation (26) ox g.170 and esLuiim (i8) em p230), we aSsume o
bion +o R AR o the form Rz RESTH T when A has &
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\‘re,?wl:eol cigenvalue and an insuffident mumber of comesgonding (lineary
wdependent) eiqenvedors . Then
') = Tie?“ti- XE{ZCM; ¥ N P
5o substibuking Wn 2/=AR yields
(B +2BE+ M) = A(RE+TYEY
C‘Ancol(cma &Y and Yea.rramain% produces
o= (AR-YR)E + (AT-3T-R).

Since, this must hold for all £, it Follows Hhat
Ai"Xﬁ. = “6‘ a.vw\ AE ")\_f-t = -5'

That is,
(A -—);'..C)E <0 (z2)
and
(Af)\I)I = -E (24')

Note that we have alrudj sdved (@3) in the case A =[:‘;. ik and
fowcl )\l= -1 and RV= [:S (“f to a constant fw{'d\') Sulo;ﬁfu.h'na, for

A) )«.’aml -F: n @-ﬂj we. must solve

[—5 s1{4, [

-5 9& ﬂ,‘\'— "IX

for —i ) | Bk this s %w'walm% %o a-‘k'wa that
sdukion s 5, = Jll.;- -l;, .d-.em. A, is arlvi{;m.g. Thus

AR R g

We ‘h-k.& X‘=0 ‘va cmwime.’ amo\ henc.c 7{: [?/5_]. COns“lm&j

"5'9.‘*5.@,_‘: | se the



- At -t . .
%Gy = ﬁtewif ﬁ.ef\ = [:S’oe + U’s]e’t is  another sition

-l'o i [“ 5&’(‘ T‘b voukine o check M

X = 5 4

e e[ 16 L

-t
et te
= ot . 4, ot
et e + -!ge
1€

$o

% Nt 018 o ‘
S0 ')'Zm(-'l;): [:\e G-Ml. ;‘bb’)"' L‘S{f— + ‘_l/s:le’ ‘F F.S.5. of

= (-6 512 UHence, the eneral Solution is
7 E Ls' Ax ' ’

-t 1 -t [el-t
R &) = c‘[:\e ¢ c,(ute ¢ [75\8)

Sk&‘bcl" Some tjriuj 'l)'ajed‘ur\es

= le

4
5

where ¢, and ¢, are arbt ary constants. We
in the x|xz—?lame below.

c‘ﬁ .vl’c,"—'- o

() Note that since ét-’o M'Eit—ao as L>o, ';'Z(:b)—-*[o] as t-»eo .



Summary . If s & Yﬁfu&&* eiaonvdue for a 2x2 makrix A
and A has aul-:) one ([iuuf\J inalefendenb) eiﬁa\vcd-or 13 Correrfpml;na

40 A) ‘”\-&ﬂ a ‘F‘U'Aa.m&ﬂ-h/‘ 5&&4 So‘u{'c'ms' fw ?g-_- A,‘E’ is
- A&
)= 'E:exb wnd, O = 'E-I:e.kﬂ. Lek

whore (A-XTVL =R . (See 817,18 gp.429f for vepeated eigenvalues
with waltiglichy 3. )
\;.

} and. nobe Hhat AT =AjieAls sbmme:brio,

[ix__'z;l (‘H‘(oj?."ti.%) Find 'ﬂ\e?@\ﬂ&\(ﬂl Sobubion D‘F -;I:: [

o |
I ©
I

o]

Schion: et A = { :

o |
| ©
1 1 o

TheseSove. A will have 3 Iiuw\:j thma\.ewb e.ia&emu(;ors. u.sina an HP-41&¢
Coleuator we find

E; qen values Eiﬁmw.o{ofs

( Dzt | a‘%[i\«,H
| 31 )

repeated cigen~ . o
Va-IYwe oF m?:— “ /\3;-\ \ .E( k - C; ~1
?\\a‘v 2, \. -3

Te 6@\'\0@\ sdudion of X CAR

) y At IAE h o2t U] ¢ ol._¢
-i‘(:k)‘.'.'. C‘?)GA“E -H'.zfé\l +c,3-ﬁ[’€3 —] Cl{l e -l—C’_o e + C3 ) e .




