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|, Method of Undetermined
Coefficients ,

® (rood +echnigue for .Selvin3 .
fo Find y(x) given something
like: |
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O Solve "\omogcn¢ous "D.E.
| "‘o Fmd Yl\(") -

® Use N(x), N'(x), N"(x), ... et
+o Conjbruct o Paf‘*l'culaf‘
QO_'U’Hon YP(,().

| @ Y(X) = Yi(x) + Yp(x) and use
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(a) __l_'hc Sum  Rule

o HQ,PS you 4o consvuct

Ye (%) when N4 has
several diffecen’ Ferms

o Tdea is 4o Create a
particular solution “

. each te&rm in N(x) ond

Yp(x) is Hhe Sum of these,

EXGMPL?_ -

o f;nd *Fbrmulas for \/(X)-given :
Y +2y'+ 5y =e "+ 40 Cos(lox)“l 90sin{lox)

(o) = —— ' e A
vl = 55 yio= 4o+ 28



Selubion

S+ep!: Solue H-e Ho'mogeneoql
D.E.

y' 4 2y + 5y = ©
Cka.r. 2 o

'Rqe'l'.l. r=-|+2¢ r=s ""‘ZC

/K
d=-1 p=2

- TL\Q"F‘D('MQ\Q yh(,‘) 13
Yat) = G €7 cos(B4] + (2™ sin ()

Y,,(x) C e cos (Zx) + C.,_e. Sm(zx)




S'l"ep 2. Create the Pa.r‘chla;
Solutien,

® Sum rule A‘wJ.Ps us hece.

0.5x

N = € ™" + 40cosflox) =190 sin(10x)

| | _0.5x
® Fiest , preterd +hat Nix=€™

and HAAd a quﬁculﬁkf
soluon,  yp (X),

FuA?Hon & Decivs What't impertant

N(x)-'-'- eo.fx o5

" Y =

e For P...rh'c,ular h'u"')'ﬁf\, u‘u:
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Yo () = F
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® 'Do.'l‘er.n\ine value of F
b\/ Pluae‘mﬁ Ypi (%) inbk>
Non kcmog-enéoulg D.E. s+l

Prefending N(x) = e*7

Fx

YP',' (x)+ Zy,,' (x)+5Y,, (x) = e”
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(0.252 4+ € + 5e
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® Nex-l-, Fv\o‘ Ot__ Pd/-H’cule.r
Solulen predending +h b
N(x) = 40. Cos (1ox)  caed Yozl



Funciien & Darivs VWhat't Important
N(x) = 40 cos(lox) - c.c:'s (1ox)
NG =40 sin(0)  ond
N".(") = = 4000 co.s(lox) sia(lox), \

jf_f. | \/Pq_(%) - F"\ cot(tox) + G- sin(lox)
' Con"‘q.nl'? |

¢ To Find Fand G, Plug
Ypa (R into Hhe nea homogeneous

DE pre+end ing N (x)=40 cos(l0x)
"r?- (x) + ’i.y,,.,_ (x) + 5 sz () =40 cos (i)

~100F. cos(lox)~ 100 & sin(lox)
— 20 F- sin(lox) + 20 G cos(lox)

15-F. co.«(:ox) + 5. G sia(lox)
= 4p. cos(lOX)



Equa:\-e C°¢F€| clents o{:
sin (lox) and Cos (lox) :

sin(Iox): —~jooG —20F 45G- = ©
-95G -20F = 0.0

cos(lox): —00OF 420G+ 5F = lf'o
* ~95F +20G = 40

-43ISF + jo0 G = 200

...._?.oooF. #— j00G = O
as |

("‘f?f — 228°%0 ) r*

F = °o
-l|.'.|.$"... 2000
as

I

200




G = fooo
e —— .
"q:"y(‘ll') — 2000

So sec.cnd par-HCulqr soluhion

o Fl'.na"y, preteand -H\q-l-
N(x) = =190 si~n (10X) and

find a ParH cular Soluhon ngij.'
e ~200

Yp3(X) = -yps- 2eeo
ey

+ (9."' Looo

Cos (IOx




_Y(°) =0 ‘

B .= c,e cos(O) +Ge Sm(o)

L.?.J‘ —L- (ﬂf)‘ﬁ)
+ e + 2.145in(0)
N — {
£.25 ! C.25
s
y'(0) = 4o + 3 }.r;?‘
-0
40_'. ‘:r - _.xe . Cﬁl(a)
..x e °. Sm(o) 2

-'- — Cq_ e ¢ 3"\(0)
-+ Cte LOJ(O)‘.Z

4+ oO.f5 .
+ A-lo. ¢
ézre l 01(0)



® The ovgrq," Parhcu'qr‘.

 Solution For +his Pr*ab|em s

Step 3: Use TaiHal

FCcndf'HO"'-‘.

| y‘(x\ = Yr(x) + YP(X)

- C e Cos(‘zx) + Ge :m(Zx)

o 5y
+ Zar €+ 2¢ sin1ox),

i |
* Use Y(O) - (.2r y {0).. 40*"02:.

“‘O determine C, and C‘z.




4o + 20 = 2C, + 0.7
.25

+20

’,Pu*"l’o‘f\j all of Hhis +o9§eH-¢r:

Final GAswer

e

0.
1 e

\ y(x) = lOe_x-Sin(ZX) *las -

+ 2. Sin (IDX)_



