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Power Series Solutions — Assume y = ZAq(x — Xo)"
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Laplace Transform Theorem
L{F ™t} = s"L{f(L) — s"H(0) — sf "%(0) - £ " (0)

Every term, s--, and f's derive++, to where s=0

Example y -y -2y 0

s’Liy} - Sy(O) s’y'(0) — [sL{y} - y(0)] - 2L{y} = 0
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Y’ = Z (n+1)(n+2)anX"

Yy’ =Xy = (N+1)(N+2)ansoX" — X* Zapx" = = (n+1)(n+2)aneox" - Tapx" ' =

2(n = 0)(N+1)(N+2)ans2X" - Z(n = 1)anX" =
2a, +3(n = 1)(n+1)(N+2)anoX" - (N = Nan1x" = 0

Hence, 2a, = 0, (n+1)(n+2)ap+2 = an.1 — recurrence relation, steps of 3

Radius of convergence
y’+py +qy=0.

If p has ar.o.c of ry, g has ar.o.c of rp, then the r.o.c of y is at least

the smaller of ry and r,. See power series for r.o.c’s of functions

Example: y” +In(1+2)y’ + cosy = 0.

In(1+x) has a r.o.c of 1 (power series)

Cos x has a r.o.c of infinite (power series). Y has a r.o.c of at least 1
For complex roots, graph them on real/imaginary axis, find distance using pythigori

Modeling Problems

Interest — dS/dt = rS — fixed rate interest
Solution = Sge"

Water in a tank — dQ/dt = rate in — rate out
Salt enters at 1/4lb/gal in r gal/min. salt leaves at
r*Q/100. dQ/dt =r/4 —dQ/100

Escape VeIOC|ty v(dv/dx)= -(ZgR /(R+x) — separable
V = +/- Rad(vo —ZgR + 2gR°/(R+x))

0.y(0) = 1,y"(0) = y"(0)=0



