Lecture 1 (Sec 5.1)

W Matvices amnd Linear Sﬁsfws

Con be wrntten:

A syston of N Arst-order [inear differanhal esns

X' = Peryx + £

X,
X hil yecrer of Vanalbles (*‘
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nx | vector called —Horting 4evm

When —E(-ﬂ =0 Hre eqn [N c,..“t.al

homogenesus
Eromple
X( = Lf)(| — 3% + -L'z
YL = Gy - Ffe - €F
Towns

into Hhe Syslem

v.’] (‘q \J['} (4
Y,/ —?
= Fx +EW®
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A Solution of a Systum of eqns is a
function Hrat Satrisfies e d¥erenhal e -

ri Verfy et xs (7], 50" ])

are Soluhon s 4o
X’ = (q -3 | X
b -7
(&) ¥ = ze"jﬂ
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u—{-%7 f" “Z‘J zk(‘J
AHRANED
¢ : e’H— c(:.; + 3.2
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Yes X, is a soluhion

EM.KS‘&: sthoww Hrat X, = e’g'&(—l‘&

1S also a Soluhon
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X, and X, are fundamental Solutions for

+nig sg;l—ew\ .

Note: A Systom of N eqns has n fundamental sdns.

All |ihear cComlonabon® are also <Soutions
Xl)= C) R @) + Ca X (b

C\ezf(; Y (‘L& ( 7
‘2

where ¢, amd (o are conStants
-Hu.‘i relate Jo tine wukial wdibons,

Frinciple of ?wfcrpo SiHon

The Fundamentsi Soluthoins VV\ULS+ be
[[nearly ndependent

ASe Ht WronsSkinam - Uneck |liheax

(holepwdehcc
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W#$0 so % and ¥ ave lhealy i»\JepemJu&
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Twitial Value Boblem: (TVp)
)i' = f(’c72‘, omd xla)= b
m[ﬁon

Sxomple :
=14 -?\\1 ok Xlo)= ['z‘]
6 -F -1

Reca\l Mg fundamental Solubhens were:

2 -5t
z - 3

Twe gemm\ soluhon s
-st

¥ ()= C\e (’X + Ce (“\

Goead: Fndh ¢ amd Cz So Haat AW
T satisfies Hu nmital wnditon

W F) - e 0 -]
“z) e [3} (-J

By inspekion — |~/ Ce= |
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Fomally , we cam wnte:

C‘Y{\*(z [‘(\}-:(“Bc‘-rc-,, =[:‘27
2 3 2¢, + 3¢ ~

3+ = 1 26 +2C =~

<ﬁ.‘f$+ Solud 1w 4+oyms of (=2
C;z 2 - 3C\

New lea Ivdo 2nd 24 and selve For ¢,
2¢, +3(2-3¢) = -

20 4 6 -9¢ = (-F¢ =-1
= =7

’C(ffl

Plug lack wbo ey Por &

C,b=2-23¢ = 2 - 3% 1| = -
(a1 ]

SO Hae Solubith Yo M T\VP 1S
2¢€ -St
Yik) = e {’3‘\—4, (f\
- oP 3
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