R X2

_i_S_‘i' order linear homoqeneous DE sustem 3 real eigcha\ues.

=(14
A=1% A g= 7] A=gAB=[39]
B dxi _ - 5t
¥=Ax F- "‘*47(2 X=By . Y'=Asy ‘—j%= Syy - y,=C€
dXa ¥ —t
._(IE’:._ 2K T35 g _@_ . —%\_%_}:"92 __‘;gl‘(z'_e
A
_)_(_(0\=E2-] — X0 =-2, Yf0)=4 2.(”):[8) ——— Y=<, Ytn=g
—_ -2 — C' C( — ~! -1 = Z
wo=8yw > ()= 8 (g] - (%)= ¢"[Z]=()
genera y\’l__: | ~2 c\e% c|es—t Zcze
Sdn: > ' V1 lge® cest+ce™
SE (4
= +c e\genvector entmes set
G € {' ] : [ ] relave 1nihial values for
growth a\ong B dccau along B vanables 1n each “mode"
st . of exyonenha\ behavior
VP E“] = 2'65, "‘46__« ‘ | injhal deta  sets the
Soln ¢ L 2.€ ‘7'\”26 ¥ mixcture U (oe{;ﬁC\f;\i’S

of the combination of modes

the egenvalues are the
e o o @Xponential rate coefFicients
for each mede

Ay s A o o
T T T T
SIS PP s s s s the decaying Mode (3 =—1)
////-///i _EZ,////// deays o {7, of s ongiral

// value In the fime m*\-euf:-\
/////// I + = 0..4.¢ during which

the SV'Dw\'ﬂrj mede (W=5)
gows by a fackur
59 10" (very big)




{ storder linear homogeneous DE system: complex eigerval ues
(rea part is exp. vate coeffitiedr, iMmag part s frequency )

{ A= 42 -1 -2
-4~ 3\ *%-li ~3 40 =" ‘L+%L {420 ©
{ 1 ilz} B {—i Lot As=BTAB [ “\"ZLX
NS S 1 2
LY bz—g\
EI:’_A“J_( %)‘%: ’(\"'7-)(2‘ x=By .\é‘l':Ag_\_é ‘%.‘J':GH'ZOQ\ - Y,=C é-HZL)t
(—-20%

%{-: ~A¥\—3%, 9_=§-I_Y; é’% E‘\ ZL) 97, > Y,= C'Le

Yyly=Cy Y21 =Ce

}5(0):{{\ Y =1, %,(0)=2 2(@):{2}%
qo= By o [ () — (8= 87 () =[] pect R
- eq
genern) {Xlx ( ~1(14D) -4 iGe J‘e e = 28 (L (i) —t el
: . = = C e < -5
suin: X2 \ 1 |lacte Lt € [ L }+ e € [ 5( q
Re and Im ?ar‘\'r comnplex s oln — tts complex con)uga’te
~t 2k -—l
c'e (l+L]} [ l(\-\-t)(LUSlt‘hSm'lﬂ-l e’_f ___\Z (oSt *“‘z;SmUt
i ws 2k+ismt (os 2¢
et [—ézsmz'c -3 C%Z*AX
o N sin Lk
Lot +ESNTE -l
\' ‘\ q e [ 05 t ‘} 4 b e {'{ %.SIQZ*."-%(.OS 1t] QX?“C'TH\j real
s Lt Sin 2t gerreral soln
2t [-Lfwe g 2t
{x\ (+20) € o [z(‘*01+c.c.= e e [l(l -3 e~ [-‘(l-zu\(cosltlr\sma}“
» N Lt i+t (20X s 2tHismzel
= cos U +3sin2E | -t[-1 Lsir -
e [Zcosl’t“ﬂsin?{ =72e K -LCOS'Lt-*ismz’c&_ 4 € !:K.-{-smu:—.%coslt
r R 4 (os 2k j St
\

¥
o~
= . sz (sQt-8) | 8§ = arctun 2 o ” :
& cos (Lt -52) L=~arcian ’2_ "24% = -\;-.ze _;_ ‘
‘__: oL

poar form of elgequector entries: b‘ [.‘}2 -.»3\\‘/4 | . —
R s ]

tt\a‘h
' an mplitudes —T )‘. velative phase shifts
polar form of inihial deta determined Constants:  20,= 26 = 2~ = arib = 20 e'-~( arctan 2

effect gn soln : : .
~k 2t Lardarg, ~t 2ti [ e WL
X = Re (QC\C e h)-—*—fze{@_fse )e € [ 5 eot }
sets overdl] amp'itnde, I S ﬁYeSrdahue $-8, =
phase shiff ﬁ\(esac:‘ymudc phase shiftt oL 32(
rotios

- -t Q.t +arcanl ~ 3Nt
RQ e Xﬁo 14 tarfal 0 )L] = [J"a cvs (ttrarcton? — e
% Y2 [ @5(2t+a\'ch02 —-0)



