Formulae

coshx:i, sinhx = l, tanhx:l
2 2 et 4+ e *
cosh®z —sinh®2 =1, cosh(—x) = coshz, sinh(—x) = —sinhx
2 12 . . 2tanh x
cosh(2z) = cosh” x + sinh”x, sinh(2x) = 2sinhz coshz, tanh(2z) = ———
1+ tanh® x
h2 1 h2xr —1 1
cosh2x:M, sin 2:10:M, 1—tanh2a::sech2x:—2
2 2 cosh” z
d cosh d sinh d tanh 1
COSAT _ sinh x, ST cosh z, AT _ sech?z = 5
dx dx T cosh” x

cos(A + B) = cos Acos B F sin Asin B
sin(A + B) = sin A cos B 4 cos Asin B
tan A & tan B
1F tan Atan B

tan(A £ B) =

1
cos Acos B = 5 [cos(A — B) + cos(A + B)]
1

sin Asin B = 5 [cos(A — B) — cos(A + B)]
sin Acos B = % [sin(A + B) +sin(A — B)]
cos Asin B = % [sin(A + B) — sin(A — B)]

cosh(A + B) = cosh A cosh B + sinh Asinh B

sinh(A + B) = sinh A cosh B =+ cosh Asinh B
tanh A &+ tanh B
1 &+ tanh Atanh B

tanh(A £+ B) =

cosh A cosh B = = [cosh(A + B) + cosh(A — B)]

— DN =

sinh Asinh B = = [cosh(A + B) — cosh(A — B)]

— DN

sinh A cosh B = — [sinh(A + B) + sinh(A — B)]

— DN

cosh Asinh B = 5 [sinh(A + B) — sinh(A — B)]



Theorems

Theorem 1. For m,n =1,2,---, we have
L
/ cos nr cos mre dx = Loy,
L L L
L
/ sin nE sin mre dx = Lo,
_I L
L nmwx mmnx
/ sin —— cos dr = 0.
_I L L
Theorem 2. For m,n=1,2,---, we have
L
L
/ cos nre cos mre dr = —dpm,
0 L L 2
L
L
/ sin nr sin mre dx Onms
0 L L 2
2L
L NnTT MTT % fOI' odd n + m,
/ sin —— cos dr = { ™(n*—m?)
0 L L .
otherwise.

Theorem 3. Consider the Sturm-Liouville problem
[s(x) ()" + [Ap(x) — q(@)]é(x) =0, a <z <b,
where p(z) > 0, with the boundary conditions
d(a)cosa — Lo (a)sina =0,  ¢(b) cos 8+ L' (b) sin § = 0,

where L = b — a, and o, € [0,7) are some parameters. Suppose that ¢;(x), po(x)
are nontrivial solutions with different eigenvalues A\; # Ay. Then the eigenfunctions are
orthogonal with respect to the weight function p(x), a < z < b:

/ 1 (2) s () ()l = 0.

Theorem 4. For m,n =1,2,---, we have

/L2 /Ll . mmr . nwy . m'rr n’wyd p L1L25 5
sin sin sin sin xdy = ! O
o Jo L L, L L, YTy




Cylindrical and spherical coordinates

T = pCcosp, Yy = psin g, z =z,

x = rsinf cos g, y = rsinfsin @, z =rcosf.

Bessel’s equation
1" 1 !
Jo(x)+=J () + <1 — —) I () = 0.
x

The Legendre equation

(1= ") Pi(s)] + k(k + 1) Pe(s) = 0.
Fourier transform

f@) = [ Fwerdn, = o [ s@e s

Gaussian integral

/ e~ @0 gy = \/E, a > 0.
oo a

Green’s functions

The solution to

u — Kug, = h(z,t), t>0, —oo<uzx<o0,
u= f(x), t=0, —oo<uzx<o0,
is given by
00 t 00
u(x,t) = / G(x,2';t) f(«')da' +/ / G(z,2';t — s)h(a!, s)dx' ds,
— 00 0 J—-oo
where

1 N2
G(z,2';t) = e~ (#—a)*/(4K)
VAT Kt




