
Differential Equations - Math 310

Operator Identities

I (D − a) eax = 0

root a

II (D − a)nxk eax = 0, k = 0, 1, 2, . . . , n− 1

roots a, a, a, . . . , a︸ ︷︷ ︸
n times

III (D2 + b2)
cos bx
sin bx

= 0

roots ±ib

IV (D2 + b2)n xk cos bx

xk sin bx
= 0, k = 0, 1, 2, . . . , n− 1

roots ±ib,±ib, . . . ,±ib︸ ︷︷ ︸
n pairs

V [(D − a)2 + b2]
eax cos bx
eax sin bx

= 0

roots a± ib

VI [(D − a)2 + b2]n
xk eax cos bx
xk eax sin bx

= 0, k = 0, 1, 2, . . . , n− 1

roots a± ib, a± ib, . . . , a± ib︸ ︷︷ ︸
n pairs


