
Math 39100: Mar. 8. 2023:LECTURE II

$3.5Nonhomogeneous D.E:Method of Undetermined

Coefficients (Specific method)

Suppose y" +p(ty'+q(ty =g(t), where p(A,

q(4) and get are continuous on some open interval I,

and 9(t) =0. (Nonhomogeneous).

E
polynomial:Anx"+Gnx+...+9.x + do, n>, 0

g(t) =

aX
integers

C

sin(ax) or cos(xx)

Steps for Undef. Coeff method:

i) Find the solution the corresponding homogeneous equation:In

2) Gress a form for the [text:y.]
Lparticular solution:Yp based on the given g(t)]

3)
Ifthere is any duplication in the assumption ofup

appears in Oh, then we multiply up by tart....



until its gone.

4) Compute Yp, Y and plug intothe given A.E. to find

the coeff.

5) The general is y
=Yn+ Yp.

prof5:Given y" +P()y'+ q(t)y =g(t).

Assume thaty =Yn+ Yp is its general sale.

Notethaty-Yp=Yh.

so then, (y-y)"+ P(t)(y-yp)' +g(4)(y - yp)

- y" - Y,"+P(t)y1 - P(t)yp +q(t)y - q(t)yp

- y" -PCty' +qct)y - (Yp" +pyp+94p)

- g(t) - q(t)

=O

=>y =yn +YP.
I



y" +ay1+by =S(t)

-P

P

=In YP

Step:corresponding homog. eg:y"-By'-y =0.

Char. paly:22 -32 - 4 =0

(n +1)(r - 4) =0

V, =+,V =Y

Y =ciet +cent

STEP233: g(t) =3e-

Gress:Yp=Ae* - no need to

modify since itdoes



notappear in 14.

4:Yp'=2Ae2t

Yp" =YAe2t

plus in Yp, Yp', 4p":

4Ae2t-6Ae*-4Ac*=bet

-27 (4A-6A-4A) =3e2t

- GA ect =3et

- A =3 Et
Yp =- let particular solution.

P5:

General solution:y =Yn+Yp

=>y =cet+be- let

⑪1. Given 4 = G + Get and g(t)=-3.

Yp =At



-4t
&2. Given Gn =9.e**+ Cte** and 9(H)= 9 te

- en

YP, YP2
Yp =Yp, +YP2

Yp =A +Bett2

&3. Given y =C,cos(+) +Ce sieLt) and g(t) =3tsint).

yp =((A + +B)sin(t +(ct +x) cos(t)7t

How toguess Yp:

(
*

...

) polynomial of degreeen t[Ant+Gnit* + . .. +ant +a,t +a0]
S=0, 1, 2, 3...

es. 3- 4 At+Bt + c.

2) Poly and exponential [(9.1" +anit"... +au) elt]

3) Poly, exponential and sine [(Ant" +Gnit"-... +90) e4* acs(Pt)
or cosine

+ (but" + brt*1.. +bo) esin(t)]



above to, where s=0, 1, 2, 3... this will ensure

any duplication from It is removed from up.

eg. Find the general solution:

y"- y - zy =0 Yp =At2 +Bt +c

=r -r - 2 =0

yp =2At +B

(r -2)(r +1) =0 YP=2A

r, =2,U2 = - 1

Yu =ce +cet

plus in YD, Yp' and Up":

2A-(2At +b) - 2(A++Bt +c) =- 2++4t

2A-2At-B-2At2 -2Bt -2C = -2t +4+
2

- 2A - 2B =- z - -4 -2B = - z

- 2A =4= - 2B =

- 6

-



2A- B - 2C
=

8

!

-
Yp = - 2+ +3t - E particular soln.

she-
eq. Solve the IVP:y" + yy=3sin(),

y (0)
=2, and y'(0) =-1.

Yh:y"+yy =0

1
2
+4 =0

r ==zi

Y =c,cos(2t) + (sin(2+)



Yp:Yp =AsinCA) +BcosCt) Eno need to

modify.

Yp' =Acost) - BSinCt)

Yp" =- Asint) - Bcos(t)

plug in Yp, Yp' and Up"intooriginal 2q:

- Asin(t) -Bcos(t) +4 Asin(t) +YBcosC1) =3SinCt)

-A+4A =3 - B +4B =0

E ⑳

yp =sint]

sale:y =Yh+ 4p

y =C,cos(2t) +(2 sin(2+) +sin(H

y(0) =2 =

y'l = -1 - ... to be contred...


