jSBQ) H(gherO“&egl@@gf;hgv\{lfggﬁ@s s and @ME)@% @zégzy\enﬁce\j
what o do w it (/ovw?ex‘ exvmerr’halg7 i @
Let's worke Haru an exP Lect €qu\l§>le. V

X
y'rey'+13y =0 e A U =iy jz) & =0

o dﬂamdens\\c eqn “; (2+ 6(— 1 \% =0
re —6E]26-UB = -t 64l L 249
Z S— - —

2 2
222U)% —3% L oty
et e, = o X EX o o2 (o5 2XELSINDX)

ieﬁg@oszx -\—is\Vi‘Z\,c)@‘gx(CQSZX—CSM )¢ \sa complex \basis
af%g 2-dymensiondl veal soln space ! cow?éxcorjugab paiv

= ™ —~Ex —~Z(x
Y= €\e3x€26 *\eze s t
o C\E\Q;Z‘\“J‘_ \eze_zw) o g requre be veal
T E e B8 BT (same)
| 4
iy . 2 = Y] E
ZeSX (Q@ p ol 6 X> F = -4
o ZRE (_f[ €'2L7*> <——I g_(_%_:—‘&x i
ok X =Re (@)= %(%*37

Lssisd

= C"ZY Qe ((C(*k}_)(Cost_\-(S\t;) Zﬁ(})
g 6~3)< e ( Gl oS TX + G S\N2K L L (=€ lesTxh+ CySmZ)QB

= \ e"BX (C\ (082X +C2 Sll‘/)Z)Q—\

i ‘E:BX{USZX \ Q'gxsm‘&x/f are an ex?\ic\H«j veal
basis f~tre solo seace.

[JUS‘\‘ hew e and. Linear ombynations o the
fwo complex exponentials |

YZ:EEE\'JS_\T”S ‘Qeg\qce e (,O/V\\?\@c CMJugq\c eyxponemhq\s by

Yevr real and imagunanmy pacts to get a basis
oFthe sdn space. when (om

Slex root pats com
fom the dna adenshc e{n,\) i G



B3a |l Higherorder [imear WES and Dmplex oxmonentzl @
— ¥ T eﬂ-—-—-q_..-s
fmpose nithal condthons: ylBh= 2., Y=<

y= e ¥ (c @s2x + G sin 2x)

—

! 3
y("" 20 S 2k 202 (95 ’Zx)

y = -3 Sl (C) Cos2Zx¢ + C=SM 2x) + €
yo) = G = 2

gifo) = —3C 4 20, =4 = 7 3 (~4+3O=L (-4 6)=1
so (G ,C2) =(2,1) and

y= e X (2 ws2x+ sin 2x)

Surmary | *
For a Vafr of roots Tz = pElq of the charackenshic =quation
i x  EigX .
Fe X = e@i\Q)“ = eP = = €P¥ (CoS ax +151n QX)

Re (r=) —> rca\e,cljoaenfc‘ml ﬁzd@r
Im(TE)— freeeoacyC aentof @smme/Sine & ctocs

The real and Wwogtary ts a—F these two complex solurtons
oF the DE ave new ndependent (Wiearcaonbinations
o{: solu{’ioDSD <o ave also solutions ¢
i e PYCOS W 5 e?*ggh @x ? nad basis ﬁr‘SbW\ spa e
P P>
y= C € “sqx ¥ E nex
= P (¢ s+ Ceswae) frchoed fBom.
7~ (geveral 9cs[n)

coeffioents deermined
by bal condihons



52al [tgher order limear DEs and a;w_]?_[gx prorsenhc}l,c @
Consider rth order CMSHGFCOeﬁcaen{— l\ﬂcar“bomageneou_g OFs-
5 G g e ¥ Gy ey = O ¢ subshbde y=eT
F7 4 Goa M T+ Qo =0 chavadenstHe eqn
real VO\ynom(a\ jaam_j"-mﬁ N {1 ncar
fachors withh 1 roebs Mgoey Tn T

erthev real or 'COMPlex cunyug abte PGTG

@-rd e (F= ey =0

T

Sugpese all ) reors ave dishimot y
y =€ (vea) C:%?oncnhal)‘

Eadns 1ol oot leads to « soln
Eadh @mplev con)ugque Pax'i?FVfo+s leads +&
= pxlta — Y=E Rt epv(ﬁdsctxi: iswdax)
BUT 'rcPlace complex solhs oy theic (ndependent
real and imag(nary Par-t-s 2
P px_ 2 eplg]
y= € ‘sq*, T Mm% solng !

Treselof all such solns consists of M (oearly vod .

5!.4\’76\10;"5 and JCD\’?VISa basis O'(: the saln SPQ(‘Q‘

genevalsolﬂ e arb\-l—mrfj l1necu~ Combinatson
of these n Ffunctions



5:30 _E's_igl’)er order |near DE s and CO“’)P(EX, g)apmenhqls @
avample Yy P-ey=o )
y(o)=4, y'/o=o0,

Yieo) = oy Yo = o
gce”m—» (['4—-{@)*61“6:0—) ria—te =20

but rA-1le = @2——4\3 (rz_\#‘})
L

T 0 %lo?= &—ly) Catla)
=2 rez) < T

ceEzs
=20 (C+2D Cr—2L)¢r+2¢)

e B, -2y Ly ~2L

fl

—2 < 2% O 2
™ = Q'Z)C) e . e e
L e
L cos ZX T R
teplate by Cos 2 Snlx
Al ey woear combination
e

—2% :
g = G e’ax+ C2 € 4 (g CosOX g Sm?xj gen, seln,

(mpose b al conditons

y ! =00, 62520 E T =2 G SIx + 2 e B8 TX
y” = 4G ¢

WX 4 e & —4 g (952x — 104 S1ndX
[.!{H — 9(:! e’Z)‘

—@Cy & 4 3 SINTX TBCY (vSDE
y) =G +cz+ C3 = 4
yl(v)=2072¢ +2Cq4 =0
8“/0) =4 G +4C7 - 4C3 =
y'niey=28q — BG -6C4 =0
g} [uott o\l e

B

gy | |14 4 -4 Ol -

4
y'(h 2-2 0 2 ||c 7,

9)
H}m(U?J h%“‘g O ~&|lcq {0

2% , :
W(e e )@S’ZMS‘MZX)\X:() — invert

Ci 8/{ 2 l 4 i

2| =Ll84 271 o) =] so | Y= %6 +2<:os’2x\
G| 3ico-q0|]|0 ;

Cq 08 o012]||0




S2al W \8her Ocrder hnanr CES and QOMPI'GX GX\'?CW)'EVC{"I alc @

WWOG\ESXQMB,T
™
Co —, (EFr—10 @ =0

ré7
+yl—10
Y Y 8 y=e’
(3rr-l0=0 = F=2, —lE2
o Llae2idX
rY — %
e™= ™ e = € Wskwlsrn)

(o eﬁchst) e—\‘f‘Sanx (chD

_ 2% — ¥ 9
SO Y= c e + & (Cz WS 2% + Cz Sln2x)

W\& evemse 30

&))] (9] /1 o —_—
y®—y®PLyr—3zy’ —Cy=o
' (-r34+(0%-3r—6c =29

y=er ,
s 0= 2,1, £W3
2 - =13
e¥= e e 7, € = cosJEk £ 1 sin{3x
[ e
La (osdBY, sihlsx CiresV)
a4

»—-}C *
56 U= o€ +6GEe  # Cz s (BX  + G sin (2%

studet exercise :

(‘ﬂ (3)
YD —y®—yylay =0

\J(O) O )\jf(O) ....O) Bli(a’)__ ijmﬂﬂ:"go
Find weiks (Mq?l.e),
whle out asreval s0lN.

S‘-U\\J‘e Ih!hal andrhong ug\‘ .
Racksub vto y. ng Mvese Wenskiem M«ﬂ{—nM,






