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1. Nonhomo geneou s D.E. s

Homogen¢ou$ : Y " 4 Y = O
Y and 1S zero,
derivarives (l\oméseacws)

NOr\homoset\eou.n yn -+ y —— O.ool.xz'
| e

Noa-tero

N (x)

2. The Method of Undetermined
. CoeFFnccer\'\'J |

° G-ood for Pnno‘mg Qa ‘ﬁ)rmu'a
for y(x) when Yo« are

__5iven :




o Non ’\omog.er\eou.s
differential equalkion (RE)

d .Two faiFial €ondiHeny,

® Three main Steps:
| nﬁgplz Salve -H-\«e homo-—

————

Creql-e (o] 'FOrmu.lq 4
Ca”cd +He Par-l-wculqr

. P“+ YI. (x) ) yP (X) ancl
iniHal valueg bjeH\er
to Create Y(x).




Example
Find a formula for YCX)

9‘V€n'.

N 4+ Y = 0.00]-x*
y (o) =0 y'(0)=1.5
sbluhbn | | | |
S"‘eP l Solde -H'\z ‘\omo‘gef\eouj

21\10.410/_\_ .

Homogeneous : yll + Y = O

— o+ | =0
Eqn ' o
. O+1-7 r=0-1-1
Roots: r= 2 A .
=0 P-l
o

Yh(ﬂ =C -e Ce.S(l X)'I"C e Sln(] X)
Yh(X) = Cl C"S(X) ""Cz S(n(X)



S+ep E.: Creé'h'nj a Par}-iéular |
| So’uh'Or\ |
o Focus on N(x).

"+ = 0.00] -x2
14 Y = W
N(x)=0.00| x 2

To Find +he particular Solubon :

@ Write down N(x) and its
derivatives wuntil either +he
derivatives stars repeaH,.j or

He clerivatives reach 2eéro,
What’ tmpordmnt ?

N(x) = 0.00] x* X2
~ N'(x)=0.002 x X
- N"(x) = 0.002 1
N¥(x)=0 '



@ M “'“'"P’)" each term Hat
| . wo d iMPof-}-an-l- in @ b‘/ an
unknown tonttant and add

them “ogether, |
Use F, G, H 4or unkaocwn
constents

Vo) = F-X*+ G X +H-1

@ Plug Yp(x) back iate the
non homogeneouj D.E. 4-0
find +he numerical Vvalues of

F, G, H.

Y= Fx?4Gx tH
Y, (x) = 2Fx +G '
Yo' () = 2F



y + Y = 0.00 X

o"
Y0 + Yp(x) = 0.00} X %

/ !

2F + Fx*+Gx+H = 0.001x %

E quate coefFicients of

. powers of Xx:

> . -
¢ F = 0.00]
X°: 2Fp =+ H = ©

§_e_._i F=o0.00| , G =0,H=-0.002,
Vp(x) = 0:001 x* + Ox - 0.002

~ Yp(9) = 0-00l x* = 0.002,
-I-'\;S vs Hhe Par‘i-icular '.fo'u."‘l'or)_



S‘i"ep 3! Use ThHal Value

»

ylxy = Yat) + Yp(x)
Y(X) = Cy cos(x) + G- sin(x) +0.001 X*—~0.002
Now use y(0)=0 ond y'0)=1.5
4o evaluate €, aand Ca,
y)=0: Q= ¢ + G(o) +0.001 (0)
* ' — 0.002 -
O = C, ®« — 0.002

[C. - 0.00Zl |

_y'(0) = 1.5: 1.5 = =C,-5ial0) 4 € -Cos(0)
+ 0. ooz-(o)

1.6 = Cz_!

Fraal answer:

y (X )= 0.002 cos(x) +1.5 Sin(x) + 0,00] xz‘.. 0.002,




