USEFUL FORMULAE

Complex Numbers
general form

z=x+1iy or z =re' =r(cosh + isinbh)

complex conjugation

Zf =z —iy or 2" =re”" =r(cosf — isinb)
Determinants
a b
=ad — be

c d
@11 Q12 a3

_ G22  A23 a1 a3 @21
a1 G2z Q23 = an — a2 + a3

a3z ass as1 ass asi

a31 @az2 ass
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Integrals

/O:O exp(—az?)dr = \/g, (@ >0)

/ "exp(—ar®)dr =1 x3 x5 x - (2n—1)“7r/a, (n>1;a>0)
(2a)™
o n!
/0 r" exp(— dT:W’ (n>0;a > 0)
/ sin™ fcos™ 6df = n™=2 0 cos™ 6do
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So that
/2 -1 — =1 —-=3)---
/ sin™ 6 cos™ 6df = (m —1)(m =3)---(n —1)(n - 3) x C
0 (m+n)(m+n-2)(m+n—4)--
where C' = 7/2 if m and n are both even and C' = 1 otherwise, eg:
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Trigonometrical formulae

sin(A+ B) = sinAcosB *cosAsinB
cos(A+ B) = cosAcosB Fsin Asin B

cosAcosB = % (cos(A + B) + cos(A — B))
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1
sinAsinB = 3 (cos(A — B) — cos(A + B))

1
sinAdcosB = 3 (sin(A + B) +sin(4 — B))
sinA+sinB = 2sin (MTB> cos (A_TB>
sinA—sinB = 2cos <A+B> sin (A_—B>
2 2
A+ B A-B
cosA+cosB = 2cos< ; )cos( 5
cosA—cosB = —2sin (ALB> sin (A_—B>
2 2
Relationship with Cartesian Coordinates
x = rsinfcos ¢ r=+/a+y%+ 2>
y = rsinfsin ¢ 6 = cos~1(z/r)
z =rcosf ¢ =tan=!(y/x)
Integration
o) T 2w
/---dT:/ / / - 72 sin Odrdfde
r=0 J60=0 J $=0
Laplacian

0%y 0% 0%
20 _ 9Y oY oY
Vi = 0x? + oy? + ox?

_ ig 28_1/} + 1 2 3 96_1/} + 1 82_1/}
T or29r " or r2sinf 06 st ol r2 sin? 6 0¢?




