ﬂi@g_sgm.mum&m.xmﬂl@sﬁd&ﬁm:é
o For each hemogeneous linear aﬁshm X'= A%, find

tha 3%@ salution.
b. C{asa:-ﬂi; the erifical pnfﬂ‘i‘ (0,0) ij “'\‘P-P_ ond 5+O.L:;I|r+y.
. Drowo Fha phase plans. with ot (east b #&Jtcﬁrfﬁg.

Real dishines Eigenvalues
! 'ﬁ"['i ' Jx
8 =2
a. Netet o solubion fo fhis system is of form
%(t)= K )‘"t wWhar A, |s. an eig envalus, of Hha
qiran mad'rm (A) md. s iTs r.nrréapmc( g
ISEnq_n_LJrD\'
o O=det(A-AL): X-B_A ]
I
= (-35-A)-2-A) -4
= o+ 5A+2)\ +AZ -4
= AT+ 7 A t0
=(h+ D) A+0)
=> A==, b2~
For A==l we are lmk.m for o nactor K such that
K, sahsfes (A-A I)Ik =0
So [-5-¢1) | a] 2 [“-I | |o
[ 4 -2-(-1) |® y = nl
Nuict-lJﬁa:k' -]I-‘*:\g_ reuas cvbovs are Eco\lﬁ..r muiﬁphﬁ.
ot each otharc ,Recau ot whenthe. determinant of
a mokrin s O, & rows of thad matrix con be




wetten as o linsae combinafon of tha othar Fows.
This is The same as 5&7[&5 Pred o matrix Fa_fzg_t
invechble . I det(A-ATI)#0 , +hun K, =(A-ATY'D
2B,
Huu&i‘ﬂr} Ve art {waliiﬂﬂ for nontrivial salufions .
Hhrod mﬁa%/ the homegensous system.
Nous we hoxs Tk-4 =0
“k =4, I' E%-..\cﬂ"lmb Z unknowans
LeX Jf, >3 a.."(zl‘u- varciable .

oo s BTY
A, 4 LA [T

So ?ﬁi\lét
ll-

o Ay =6
[*5*(-4&») i \al :[1 1 ul
e atabl) o 4 4 lo ).
Ktk =0
"/ﬁ,"-'— ’&1 | eﬁuaﬁfm , 2 un Knowns

Let £, beFV with 4, =]
i 4 15 %
T
So iﬁ[']e'%
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Thar tha Se.ruu-aﬂ soluen (s X (1)= ﬂnﬁt*tlrzt

=L | e't e, E..bt
"f +

b. A=~ g Nodal sink, asymphohically stuble,
A=l



X = ch[ 1& +c2[\le
7
ST
b 2H4) = lim & (c, TJ [ ]E{H ]J
> o 4 - .

-
T11 -+

Fac 1'= A‘i} 5“1‘0&51\&‘\‘? da,\:.;m&a on Yha, E.'t&e,nwo&u..u ok A,
Ih cny eigeavalue has o Fub‘ijf‘lu real ?a.rJfJ Han tha
crificad point (zeco/trivial salubion) is unstebl.
2I5 ol Hhe eiqenvalies with zere ceal ports ase simpla
Lmulﬁ?lﬁc.l'nﬁ{ D'I'\.It.) ond ol othar Eigﬁn.‘u’&i W2s haxw
nean:\'iu ceal parts, than +ha crifical peint 's stable
(on [0,0) if +he lotr are alse (Dr-esert‘lf'l




3T¢ all eigenvalies haa neqativs real parts, then tha critical

P::ln'\r {s sy mtg_i‘gﬁjggi[gg sheble, |

i*:[s 3]7?\
A B

a. 0=dek (A-AT) ")5*;*\ 3
3 5-)
3 {5'11)(5';\)"‘1
2255454 +A* -9
=X -10A 1k
=(A=2)(A-3)

. 3

~k =k, Leb k =1 FV.
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BEE..D D]=[-3 2l
[5 S=8 10 B Ic]
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Then Mﬂtﬂim.g saludion is X{E)= Q,[f ]e?'t-i-c.z [l} ¥t
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b.oh2z T Nedal seure
A= € dnshable .
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e gt
Oc Eguh.ua\fen-i-‘\b 1ﬂ'ﬂ x[’c) b Q1] e* 4, |le
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a. O=det(A-AT) =‘ 1-A
4 2
= (-A)-2-A)

-4

=-2-A+20+42-¥4

= t+A-6

= (A+3)4-2).
"—-5/\5'13) ’l\z'_' Z
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S
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For A= Z.

[\-2. 1 cJ :[—k '. o]
4 -2-2 10 4 oAl
&, +k, =0
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4. x'=l2 -5]%
b ok
a. 0= det (A-AT) = lz—A -5
| g4
=(2-A)-2-A) * S
24 -2A+244A% +S
= A% 4 |

::')/\.‘-'.*.'L =

Recall thast f A, =I, , then '_Khl= R’: , Therefore we

need onf-f ona E-:SEﬂﬂPq_;r +» 3—&:" a. 3Ene,r-ajt soluhm.
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| o
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A 0
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Than +ha general soludion is Rt =, [st&] '5;n[‘f}]*ﬂalzﬁihff}+mff}}
tos(t) sin (t)
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¢ Nek Hhrat woe haxa o P&lr ot Pa..rmrrlﬁ"'f‘i‘{.. es waons
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a bf[1|=]a
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7

+

o : P

7 A

"y >
. -
.y =

1o,




i,

5 ‘i’=[*i -%] X
|-
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==+
= [ 4A+ArAt+4
= A2+ 24 +5
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Let X,=Red
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7 I'Z‘Ein(lﬂ ]e'
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6. %' [-1 I]i
=5 &

a. 0= dA (A-AT)= iM | /
S 3-)
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2(1) 2
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D
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Jlﬁ
"'E

\ (1)t
[Z«H]

( t(c.m{ﬂﬂsm&})
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3. ‘i"ﬁ{a -L{];{
|l
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=
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