INTERESTING FORMULAE

Trigonometric Identities

sina = (€' — ™) /(2i) sinha = (e* —e™)/2
cosa = (€ +e7") /2 cosha = (e* +e7%)/2
cos? o +sina = 1 cosh?a — sinh?a = 1
2sinasin 3 = cos(a — 3) — cos(a + f3) 2 cos acos 3 = cos(a — ) + cos(a + )
2sinacos f = sin(a — ) + sin(a + )

sin(2a) = 2sin v cos « sinh(2a)) = 2sinh v cosh «
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cos(2a) = cos® av — sin“ « cosh(2a) = cosh? a + sinh? o

Indefinite Integrals

/sinxd:v:—cos:v+0 /cos:vdx:sinw+0
in(ar) de = —= cos(a) + = sin(ea) (02) do = % sin(az) + — cos(a)
wsin(az) dz = —— cos(az) + — sin(az z cos(az) dx = — sin(az) + — cos(az
/a:" sin(az) dx = T cos(ax) + L /x"l cos(ax)dr, n>0
a a
n x" n n—1 .
2" cos(ax) dx = . sin(ax) — o sin(az)dx, n>0
1 —
/ sn(az) cos(b) do = — {COS[ELG_ bb):c] n cos[ga:bb)x] } AR
_ 1 {sinf[(a —b)x]  sin[(a+ b)z] 9 , 19
/cos(aa:) cos(bx) dx = 3 { p— + p— , a~#b
) ) 1 [sin[(a —b)z] sin[(a+ b)x] 9 , 19
/sm(ax) sin(bz) dx = 5 { p— > , a“#b
1 sin(2ax) ) 1 sin(2ax)
2 _ - 2 _ - _
/cos (ax)dr = 5 [$+ g ] /sm (ax) dx 5 [:L‘ o
/e“z sin(bx) dx = P [asin(bz) — beos(bx)]
axr
/e‘” cos(br) dx = P [a cos(bxz) + bsin(bz)]
/x”e‘w de =25 n/m”_le‘w dx
a a

Definite Integrals

[[emar= gy ez [ w5 el >0

o0 1 (o oy
/ Cos(pst)e_‘“”2 dr = \/?6_},2/(4&)7 Re(a) >0 ST dr = g
0 a
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Formal Fourier Facts
Q@ nwx . nmx
flz) = 5 +n§:l {ancosT + bnsmT}
I 1t
an:L/ f(z)cos%dz, bn:L/Lf(z)sinnZZdz
r 2 ag - 2 2
[ s =2+ 3 flenl? + bl
- n=1

o) =5 [ dweas, o) = [ geta
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Laplacian Operator

Pu  Pu 10 ou 1 9%u
Au=Vu = 0x? + oy? T ror <rar> + r2 062
Pu  0*u Pu 10 ou 10%u 03
02 oy T892 ror <T8r> T2 T o2

1 0 90U 1 0 . Ou 1 d%u
=20 ( ar) e 06 (Sm%> T 00

(Spherical coordinates: = = rcos@sin¢, y = rsinfsin ¢, z = rcos ¢).

Au =

Div, Grad, Curl and All That

Via-b)=(a-V)b+ (b-V)a+ax (Vxb)+bx(Vxa)
Vi(axb)=b-(Vxa)—a-(VxDb)
(axb)=a(V-b)—=bV-a)+ (b-V)a—(a-V)b

/V‘Fda::/ n-FdS
D aD

/VxA-ﬁdS: A-dl
R OR

/ (vAu — uAv) dx = / [v(n - Vu) —u(n-Vv)|dS
D oD

/Audx:/ n-VudS
D oD

/ (vAu+ Vv - Vu)dr = / v(n-Vu)dS
D oD



