











































































































SUMMARYOFSOLUTIONS
TO HOMOGENEOUS 2ndORDER

ODES

Ly glx
hes a solution ysciyitczyzty.ph

where ly so Lye 0 hyp sgCx

CONSTANTCOEFFICIENT 2ndOrderODE
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2nd order Euler Egnatius
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m m l t Lm t p O

m t d Tm t p 0

Mps s

if 12D 4ps 0 the

9h c XM Gam
Mi z are dishnetreelroots

if 12D's4ps teen Mp'm I
2

9ns f t Glux em

if 4ps la D Ren Min are complex conjugate
roots

Yu s x Aas ghex 1 Bsm glad
where g E FEET
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3 5 Non Homogeneous Equations

The solution to

Ly gas
where L is a lie or differential operator

is

y yh t YP

where Lyn O

Lyp sgCx

Howdo we find yp
We will learn two methodsThey
both apply to linear differential equations
Method of Undetermined Coefficients
MUC
Applies only to C C ODEs



Variation of Parameters
Appliesto general lieer ODE's

including C C OD E's

METHOD OF UNDETERMINED COEFFICIENTS
Thebasic idea is to GUESS theformof Sobha

Guen hy g
formof guess ypCx

Bix sanxntan.it t qxtaoxsfbnxntdn.ixm.ti.mx
TAJ

Png e Lisa anstart Amin Axtdoed

Pn e fanpx
cospx

EG

where

EG Ks Brix t Amx Ade smpx
Xs Butt Bn ix a Bo e asfx

h



RIH in thislastcase ALWAYS use a combination

of sin and as regerless ofwhether gag
containsonly 8in or only cos forboth

Ryle the term Xs will be explained
after we consider what can go wrong
with the method of guessing MVC

S is an integer O l z that will

that NO term in ypG is a

Efta oftya 0

Rush if g x is a linear combination
thenmake

ypG be
a guessconsistingof a bear

combination

of the assured guesses K

ex Ly s gLD y yal

Y tGy t 9g 3est

Guardsolution yltt yu.lt t yplt where



ya t6y t9yµ so

y rent
wit Gmt9 so m 3

Yas Ge
3T

qtest

reductionoforder
process

Solve Lyp glt use MVC

here gH s 3ett so assume

Yp Aest

A is unknown but will

be found byforay yp tosatisfy r

Needthese Yp's 2Aett Yp 4Belt insertingmad



4Belt t 612A it t 9 Belt 3est

yp yp Yp

AH t 12 t 9 e't Belt
solve for D 3

25

gps est

y c e't t a test geeky
ex y Gy tGy s Rest

9µs Best t Btest

Yp sCe't DotD t e3t

Thisguess is notgood because



because hyp O

We use Elguess to make

Yp form Linearly
independent of ya

Use yp t lcote.DE s at atYest

substitute into Yp Gyp t9yp Rest

You get Co O and 29112 0
i c G

Yp Geest

ex
y Sy't4y 8te6t
Wi Smt 4 0 Mips1,4

Ya Gettqe4t

Yp HttB eat



Yp 6lAttBe6tt Aest

yp 36lBttB
e6tt6Ae6tt6ge6t

substitute into Lyp 8te6t

361ft1 B TRA 5 61fttB tD

t4HttB 8t

Solve for R B
Collecttermsmpowersoft

36A 301114A 8 it

3613712A SB SDt4B O it

As 4g Bs 21
So

Yp t 2 e p



ex y t y 4ttlosint

m't 1 0 met i

yysds.int t Boost

solve Lyp 4ft 10 sht get t

Yp Gt t Cz t t

cost t Esintt
substitute into

Yp s C t Dost t Esn t

t t fDont East

Yp Dsint East tf Dant t East

Dust tant t



yp s Dsn t t2East t Dost tEsint
Y

o
Ds int t2East tCDar t tEsint

t C t t ca t tCDcosttts.int
y

4 t t lo sint
s
2Ds int t2Ecost t c t t Cz s 4ft IOsint

E O

Cz s O

C s 4

2D s 10 D 5

yps 4t s s m t
f



ex y ty 2xs.mx

ysycxlysgcosxtczsmxtypyp

faotqxtazxdasxtlbotbixi.ba smx

substituting into y ty 2xsmx
4bzxcosx 4qxsmxt2arasxt24wsx

2qssnxt2bzsmx 2xs.mx so

aoso boo

Haz 2 0 az

452 0 13 0

2 art 2b so b Aos L
Za 7252 0 a _O

in Gps Xbox Xsihx If



ex y t4y't4ysC3tx e A

yco s 2 y67 5

y yhtyp
Apply I C to y yhtyp not
just yn

Yu t4 4 0

hit 4Mt4 0

Mt212 0

yasfGtczxJe2xSoyp X2fboi.b x e
2x

Yp's2xlbotb.de
tX2 b e 2x2x4botb.x ethxOYps2Cbotbix e4t2bxe 2 4 1botbix e 2x

2xb.e 2bixeZX4xlbotb.li
Lib e 2 14 4botb.is e 2x

Replace into

Get 2lbixi.hu t4xb Ie C3tx ei
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2

Apply I C

y6 L C t C s 4g

ly'sGEN21GtEx eHt f e421gg i

y o s 5 4 2C t f 4g
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cz 5 t263 536
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