Math 301 Formulas
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Vector Calculus

Green's Theorem: § Pdx+Qdy = ”(QX -P,) dA
C R

Stokes’” Theorem: §F -dr :I curlF-n dSs
C S

Divergence Theorem: ”F ‘ndS = _mdivF dv
S D

Laplace Transform

c{l}=s"
c{t"}=nt/s"*
{e*}=(s—-a)™
rfsinkty = k(s® +k2)™
c{coskt} = s(s® +k*)*
r{sinhkt} = k(s? —k2)™
r£{coshkt} =s(s* —k?)™

£{f(t)} = F(s)

r{e* f(t)}= F(s —a)
c{f(t-a)u(t-a)} =e *F(s)
fU-a)}=e*{f(t+a)}

c{t" f ()} = (-1)"F" (s)
£{f ™M (1)} =s"F(s)-s" f(0) -

"2 1(0) — - — £V (0)

t

frg=[f(r)g(t-)ds
£{f * g} = c{f Ao}
L{J.f(r)dr}: F(s)/s
1
(Y=

o(t-t)}=e""

Laplacian
-1 -2
Au=uU, +r"u, +r U, +U,
-1 . -2 -2
Au=uU, +2r-u, +(rsin@)=u, +ru,

+r?cotéu,

]
[e ™ f(t)dt, Period T.
0

Orthogonal expansions coefficients
Fourier-Bessel coefficients:
For J, (4b)=0,
2
Ci=——F5——
b?J2,(4b) g
For hJ, (4b)+bA.J (4b)=0,
202 ‘
C = ! xJ (A X) f(x)dx
' (ﬂsz—n2+h2)\]§(/1ib)£ (40100
Fourier coefficients:

j xJ (A4,x) f (x)dx

p p

nz LNz
Icosz—xdx= sin” ——xdx=p
EAR LA

¢ =L JE f (x)e "™/ Pdx
n 2p7p

Fourier-Legendre coefficients

2””jf(x)P (x) dx

2n+1

J'f(H)P (cos@)sinfdo

Bessel and Legendre Equations
X2y +xy'+(x* —v?)y=0
(1-x?)y”-2xy’+n(n+1)y=0

(x3,00) = x"3,,(x
("3,00) ==x"3,, (%
P00 =L, P9 =X, P,() =2 (" -1,

P,(x) = %(5X3 -3x),
Fourier Transform
F{f(X)}= T f (x)e'dx = F(a)
FHF(a)}= i T F(a)e " *da = f(x)

F{f(X)}= jf(x)sm axdx = F(a)

FH{F(a)}= —T F(a)sinaxda = f(x)
4 0

F{"(X)}=-a’F(a)
F{f"(\)}=-a’F(a)+a f(0)
F{1"(0}=-a’F(a) - 1'(0)




