Nonhomogeneous ODE: undetermined coefficients
Example 1:

y" — 5y + 4y = 8¢”
Yo = cre” + coet®
yp = Ae”

(A—5A+4A)e” =8e" 0 =8e"

But it is also a solution of the associated homogeneous DE.
yp = Axe”

y, = (A+ Ax)e” y = (2A+ Ax)e”

—3Ae* =8e" A= 2

8
y = cr1e” + cpe’® — gzcex

Example 2:

y//_2y/+y:€$
Yo = 167 + coxe”

y, = Ae*, y, = Axe”

But they are also solutions of the associated homogeneous DE.

y, = Az’e”

y, = (2Az + Az?)e® o) = (4Az + Ax® + 24)e”

1
2Ae* =¥ A= —
2

1
Yy = cre’ + coxe” + §x26”

Note:

(12)
(13)
(14)

(15)

e No function in the assumed particular solution is a solution of the associated

homogeneous DE.

e y, contains terms that duplicate terms in ., then y, must be multiplied by
2™, where n is the lowest positive integer that eliminates that duplication.



Example 3:

y' — 8y + 25y = (5a® — T)e™®
Y. = e**(crcos(3x) + cosin(3z))
y, = e “(Az® + Ba® + Cz + D)

Example 4:

y" + 4y = xcosz
Ye = ¢1€08(2x) + cosin(2x)
Yp = (Ax + B)sinz + (Cx + D)cosx

Example 5:

y' — 2y — 3y =4x — 5+ 6ze*®
y'—2y —3y=4x -5

y" — 2y — 3y = 6ze**
Yo = cre” " + cpe™
Y = Az + B
y;;l =4

y;;l:()
4 2
A=t p_2
3 9
40
= ——1 —
I =738 T

Ypo = (Cx + D)e**
Yoy = (2Cx + C + 2D)e™
Yoy = (4Cx 4 4C +4D)e*”

4
C=-2 D=—-
’ 3
4
Ypo = (—22 — g)e%
4 23 4

Up = Ypt T Ypr = — 5T+ o+ (=22 — )

3 9

Example 6:

y" +y = 4x + 10sinz
y(m) =0, y'(r)=2
Ye = C1COST + C2SINT
Y, = (Ax + B) 4+ (Casinz + Dxcosx)
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A=4, B=0, C=0, D=-5 (41)
Yy = cicosx + cosing + 4x — Srcosz (42)

y' = —c¢sinx + epcosx + 4 — Seosx + Srsine (43)
1 =9mcy =7 (44)

(45)

y = —9msinz + 7cosz + 4o — dSzcosw

About homework on Page 108, No. 2.
Using logistic model

dN

—-=N(a—0bN) (46)
Ny = 500 (47)
N 500 (48)

T a—bN, a—0b500

The physical meaning of logistic model is that modeled population cannot
exceed ¢, so this is the limiting number. This corresponds to the value in the
problem 50000, which is the limiting number of pepople in the community
who will see the advertisement.

b
~ = 50000 (49)

a

500
b = = —
50000a ¢ 19999 (50)
a(— 500 )

N(t) = 49999a 51
() 50000a(— ggg85,) + € (51

Using t=1, N=1000 to determine the value of a.
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