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Formula Sheet for Math 301-102 Final Exam

1. L{f(t)} =
∫∞
0

e−stf(t)dt = F (s) 2. L{eatf(t)} = F (s− a)

3. L
{
f (n)(t)

}
= snF (s)− sn−1f(0)− sn−2f ′(0)− · · · − f (n−1)(0)

4. L{tnf(t)} = (−1)n
dn

dsn
[F (s)] 5. L{f(t− a)u(t− a)} = e−asF (s)

6. L{f(t)u(t− a)} = e−asL{f(t+ a)} 7. L(δ(t− t0)) = e−st0

8. f ⋆ g =
∫ t

0
f(τ)g(t− τ)dτ 9. L(f ⋆ g) = L{f(t)}L {g(t)} = F (s)G(s)

10. The Fourier Bessel series of f defined on the interval (0, b) is f(x) =
∑∞

i=1 ciJn(αix), where

ci =
2

b2J2
n+1(αib)

∫ b

0
xJn(αix)f(x)dx and αi are defined by Jn(αb) = 0.

11. The Fourier Bessel series of f defined on the interval (0, b) is f(x) =
∑∞

i=1 ciJn(αix), where

ci =
2α2

i

(α2
i b

2 − n2 + h2)J2
n(αib)

∫ b

0
xJn(αix)f(x)dx and αi are defined by hJn(αb)+αbJ ′

n(αb) = 0.

12. The Fourier Bessel series of f defined on the interval (0, b) is f(x) = c1 +
∑∞

i=2 ciJ0(αix),

where c1 =
2

b2
∫ b

0
xf(x)dx, ci =

2

b2J2
0 (αib)

∫ b

0
xJ0(αix)f(x)dx and αi are defined by J ′

0(αb) = 0.

13. The Fourier-Legendre series of f defined on the interval (−1, 1) is f(x) =
∑∞

n=0 cnPn(x),

where cn =
2n+ 1

2

∫ 1

−1
f(x)Pn(x)dx.

14. Fourier transform: F{f(x)} =
∫∞
−∞ f(x)eiαxdx = F (α)

15. Inverse Fourier tyransform: F−1{F (α)} = 1
2π

∫∞
−∞ F (α)e−iαxdα = f(x)

16. Fourier sine transform: Fs{f(x)} =
∫∞
0

f(x) sin(αx)dx = F (α)

17. Inverse Fourier sine transform: F−1
s {F (α)} = 2

π

∫∞
0

F (α) sin(αx)dα = f(x)

16. Fourier cosine transform: Fc{f(x)} =
∫∞
0

f(x) cos(αx)dx = F (α)

17. Inverse Fourier cosine transform: F−1
c {F (α)} = 2

π

∫∞
0

F (α) cos(αx)dα = f(x)

18. Two recurrence relations

d

dx
[xnJn(x)] = xnJn−1(x),

d

dx
[x−nJn(x)] = −x−nJn+1(x)


