See. 2.3 Cm,;!ex Recks of 4he Chavacteristic ‘Eﬂ(m:\'lon
uw r '63 & 7 l7 25 35— W'- j’”i By s
Schasms * ﬁ 83 - 99
Considey af-)' a-a” + lor]/-lv cj = O wheve a,,lo, ¢ are veal eomstants u‘:‘f&a#o‘
“Tren y=e \eu\s Yo (‘h actbrre=o Hhe chavacteristic eqn- of o .
Rkt @ | Fss & ¢ | GeuShdop
: t
Real | Aistinet - £ vt rt v o
2 ’ e e y= ce +4° S, 301
b-4acvo | r=v, ,v=7, )
T Complex con X At,
i} Co Plc,f My 22059&*“ ) e}:smqf«b) y= ¢ (c[msg;t»r {gtwf)) \
bodac<p | r=0% o
R“lj Y‘Y‘dd e Hex. LR
b-4ac o r=v, (mul‘h-h»% |

E"_il (Siu.:.luf-[-o -BIZIP.M’BS Find {he 351\3{,.{ ‘Solw‘{m of 4'3” + J =0.

-4 = & Lt

Son: y=& C sk bo 41 =0 F =g X L
) :_..t .,.“;;b
We are "{%S (f J\ ‘l’b sddudions ﬂf’ the DE 9; Jhe jtovm 3‘:.— La,n(,Q 57,:6’?'»

whit do Hhese formdas mean

—ch}‘ressl‘im on Tower Sedes:

Recall Hhe foll ouimﬁ Maclaurin (?ouwx) sevies ‘fe?vesm(:aﬁms from Calewlus -

g 2z 3 oo‘ ‘%“ﬂ
@e:lJl—z*\—_%_;,.g_*,m :Z“‘f‘

2! 3 e Th
- W 2
‘ 2 £ )2
e B =)
@ (.05[%, i ey * %! o (zn)!

©



Tk,e,sg/ Toww Sexies aonv(ev’cya te the -{anﬂeﬂ w the [6;']‘; memige,r
of cach Ybiyed—jv’e, féﬁt}&ﬁﬁgn fov  all
n Gledas T T fack ) these pwed Sevies converge for every com;zle)

MVLLQT 7z = X+:’j and  ore UtSeA bo Aé;nef 'HA.Q, GBMPI.QX exI)maew:‘:Za.j) COSMEJ

yeal nu,mlwrs‘ 2, 45 yYou [eMREa\

and sine Sunckions. We take 2= 18 in ap,tai:en ®, where 8 is an
a\rL‘&va veal numbey «

L

e?e: | + L@ + U'e ¥ U'e‘ Q’_e—)_‘{-h/e) +
21 31 41 51

U:'n\'\.g 1=~i,u:’(, L+: }L"—'L ete. we have

- 1 3 4’ S
L .._,_..._.‘._l/ 4’.@_—'}’0«-8-——'-}'“-(
"= 148 - % 40 5!

¢ e 3
:(E—e +il4— \4— L(G 6+§_-+..¢)
2 4, EY gl

wakions

Cmmr;na this Ldenh'l':j wifa%wﬂk@ above Jwelﬂls Euleys m’mula

\ € = ts(f)+ Lstne)

Fer TH%W g ‘\:ak,l»\ﬁ 6= TZ, n Ew[t‘_r’s ”Formw(«, 6:\/65

-

LT

% ‘ Y
e = (‘,05(%)4- LSI\/\@Z) - p+ 4o Se € -

Likewise

iy .
e = Cos(F)+ Lsinf) =

G—e,ome\'{: cal tontent D’):
Eu.[e("s ’;WMW]JL




cﬂl@m o Ex 1—\ Awining Euders formda with € = "-1% gives

1%
y=e = usE)s )

Y= ?:L% = tos(-E)4 LsM@%) = cosLt)-lsmG:;)
as sdudiens Yo 4 PE "‘l‘j/’-l-j: 0 . Tt follows from the S’wfev},os}“ciwl
?ﬁmﬁ?l& (’ﬂwm 3n2.-z,/r,i47) Hat

YT tut i es(H)
&

= A e )

e abse sdutiens to 4574— y=o - Sthee

wsCh)  sMER) | o

\‘V’ G,l )tjw) (:t) =

- %5 “"t{'/z) | —}:enS@'/b)
S qaiv ’gt = costs ) and ’5; =smts) & FSS b 4.'\3”4—3-':0 o1 any
nterval ) . Therefore

\ :j': o8 671,)41— c?fm@;/;,)
s e ﬂm@ml sdudion o 4jf’+j co.




Ex 2-‘ (‘3 lo}f. 153) Find the 3&\1:—\"&1 solution 0‘9 U”+ 23’4, z\j -0 .

§9ng 3: g-t l&-uk b Y lavézz=o. Than anla}ngtl/l%cv.\aivaiia ‘Formw‘a :j}ej,is

—zdd4-4002) _ —22l7F  oz2i0 -
= - = = —f 1 ¢
2 - Z-
We hawe (me?le,x - U&\ueA) gnlw{‘LOV\S
G+t adk U b At . £ .=t
51‘-’— € = € = eveL = e (cos(i:)hsir(t))': etostt)t vesmit)
-0t e e b - . " .
4.- &£ - L _ etoed; _ gt(castb)%s}ﬂtt)): 2 tostt) ~ Le smit)
\
Eb §uYeV'Tosijc19n )
~ t
b)\: -‘iljl'l-.?!;b]?_: e tostt) [
M& ¢ t 'ra.,l«va,\wea\ .
o L"g) - '1'51: e smk)
jv ndl oz
ave also sdidions Yo the DE, One checks that c
étcos(tJ | e smit) .
e A e B
W(5,5. ) = =e o
-t '-;t
- € (tos&)tsmit)) e (Eost)-sintt )

~ -—'t ~ '-'b g .
%&fﬁe :jiceessﬂc\} Bp:es;\l{t) qCa-ms a. Fs.5, p§ D//.F 1314—2 = o

Gm wny z\&e{'vam o T

-t
3 - € (C)Cos["lr)-r i’{fff\lt)) ((i, s M[«Ef\/a.u/j 69w5+ants)

15 the ?mm.l soubion of fhe DE .

(let w Hhe second line \n the _\'aue o Tai oF Hhese ywbes\



Stwadar Yo &35&3%,\-:.%{
Ex 2\ (&26, T.uas) Use Mo substihdion x= mB) b the Bder equetion
($ 53” x ‘H-,y' y294 =0 (t>0)

k vevt it nto an e,vsiva,\mb second, ovdey linear DE with comstant cocfiicionts
o Con v (=]
Use His to Mf so\ve e qw*im (¥ .

Sdni Leb x = b . Then

-2 2
_.__‘7' d
= -tgp v VR

-
O - Conshark Cocficiods
b %\?{1+3%§*2\j,o ( 4

y= gx [M Yo Y 43¢ k2 =0 = (Y"f})("ﬂ):o = (=-2 C=-f
- —_— ) R
The ae,mem[ shodion of GB) g 3~=c§"+ ce . Substiddivg x = ity aae,us
M) b Wa) k") S
J = C‘€ * ce = c}e ¥ Ge = C;‘t t C,;, Ar%ameml
Sciwﬁeu & &),




