Quick facts

Anatomy rectangular polar notes

complex number a+ib Ae® a,b,0, A real and A >0

sinusoid acos(wt) + bsin(wt) | Acos(wt —0) | a,b, 0, A same as above
Re{(a+ib)e ™t} | Re{Ae?®e™!} | a,b,0, A consistent as above

complex vocab: A is magnitude, modulus, absolute value, or amplitude. € is phase, angle, argument.

sinusoid vocab: A is amplitude. @ is phase lag or phase shift.

Solutions equation solution notes

1%t order LTI (D —ril)x(t) = et z(t) = ﬁe”t + Cemtt only if r1 # ro
D —ri)z(t) = et x(t) = te" + Cet

274 order p(D)xp(t) =0

homogeneous (D% +bD + kl)ap(t) =0

(overdamped) (D —rI)(D —rod)zp(t) =0 zp(t) = Cre™t + Coe™! if ry # ro real

(critical) xp(t) = Crte™ + Coe™ ifri=ro=r

(underdamped) zp(t) = e (Creos(wt) + Cysin(wt)) | if 11,72 = —a + iw

274 order p(D)z,(t) = et

particular (D% +bD + kl)x,(t) = e zp(t) = p(ls) est only if p(s) # 0

2" order

general p(D)z,(t) = e z(t) = 2, (t) + zp(t)

Linear ODE vocab: z,(t) is the particular, periodic, or (sometimes) sinusoidal, solution. xp(t) is the

Generic homog

homogeneous, transient, autonymous, complementary, solution.

Quadratic roots

overdamped ri,me = —b/2+£/(b/2)? — k

critically damped ri =719 =—b/2

underdamped r1,ro = a t+ iw

a=-b/2and w=\/k— (b/2)?
eneous: If all the roots of p(r) are not equal,
p(D)zn(t) = 0
op(t) = Cre™ + Che™ + ... 4 Cpe™!

Exponential response: If p(s) # 0,

Undetermined

plug in and solve for
Exponential sh

p(D)ay(t) = e
1
zp(t) = —e*t
coefficients: If p(0) # 0,
p(D)zy(t) = gut" +gnat" '+ . @t +qo
zp(t) = x,t" + TtV it + 20
coefficients x,,z,_1,...,%1,Xg.
ift
p(D)x(t) = eg(t)
p(D — sI)(e™"xz(t)) g(t)



