Common Substitutions and Approximations

Trig substitutions:

sin?z + cos’r =1

e =cosx +isinz

1 . ,
sing = % (e” — e‘“‘) = cos (g — :n)
1 s

_ = (,x —iT\ _ o} =
cosz:—2(e +e )—Sln(2 w)

sin(z + y) = sinx cosy + cos x sin y = sin 2z = 2sin x cos =
sin(z — y) = sinxz cosy — cos x siny
cos(z +y) = cosx cosy — sin xsiny = cos 2z = cos’> x — sin’ =
cos(x — y) = cosx cosy + sinzsiny

Approximations:

All of the following series approximations can be derived from Taylor’s series:
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fx+e) = f(a) +ef'(z) + 5 f"(x) + 5 /" () -

So for |e| < |z,

flate) = @)+ e fla).

Note: all angles must be in radians!
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So for |z| < 1

sinz =~ x
tanx ~ x
cosx ~ 1
(I+tz)"~1+nz
ef~1+x

In(l14+2z)~x
Stirling’s approximation:

In(K!) ~ K(lnK — 1)

Greek Alphabet

alpha Q A
beta 15} B
gamma 7y r
delta ) A
epsilon e,¢ E
zeta ¢ Z
eta n H
theta 0,9 ©
1ota L 1
kappa K K
lambda X\ A
mu I M
nu v N
omicron o (0]
i m,w 11
rho p,0 P
sigma 0,5 X
tau T T
upsilon v T
phi o, @
chi X X
DSt P v
omega W Q



