QiLin Xue, Fall 2020

After solving, particular solution is
Yp = w1 (2)y1(x) + uz(z)y2(z)
and the solution is:

Y = ye(x) + yp(x)

Separable? Solve it by separating:
Yes q
i [w-1
— = f(z — = [ f(z)dx
7 = 1 (@)9() 9 (x)
No
Linear 1%* order? Define H(z) = [ p(z)dz and solve:
Yes
dy _H(z) H(z)
ar + p(z)y = q(x) y=e e Pq(z)dz + C
No
Bernoulli 1% order? v Let u = y'=" for r # 0,1 to get:
es
dy _ 7 du
ir +p(x)y = q(2)y T + (1 =r)p(x)u=(1-r)q(z)
2 solutions ‘ General solution:
No ‘ y:A€r1x+Ber2x
Homogeneous Solutions to
2" order? Yes charact?ristic 0 solutions Let r = a + i8. Then:
. equation? .
Y oW =0 y = e (Acos(Bz) + Bsin(Bz))
dx? dx r2+ar+b:0
‘ General solution:
1 solution ‘ y = Ae"™ + Bxe™
Let y. = Ay1 + Bys.
Then define:
N o()
uj(a) = —PE
Y1Ya — Y2U;
(o) = U
Y1Ya — Y2U;
Variation of
Parameters
Non-homogeneous Solve the
284 order? N complementary Choose a
es .
. i equation: method to
d7y Y solve for y
S L et kg p
oz T gy T =9@) ! +ay.+b=0
Undetermined
No Coefficients

Y is in the form of:

You're fucked. "
Ye = e” f(m)

Polynomial

Let Q(x) have
the same degree

where k = 0 is a possibil-
ity. What describes f(z)?

P(z) sin(mz)

Let Q(z) and R(x) be polynomials
with the same degree as P(x). Try:

yp(2) = " (Q(x) cos mz + R(z) sinmax)

as f(x). Try:

yp(z) = " Q(z)

l

If part of y, is
contained in y., try
multiplying it by « or
x2. The solution is:

Y = Ye(2) + yp(x)




