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. ei’z — e—iz
tanz sinz (7_) —itank
cosz i(ei=+e7iF)
i oiE —iz
cotz CIOSZ = L m i coth(
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. . e +e”= .
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tan(z; + z;) %

e
sin z sin(z + 2mn) —sin(—z) cos(; - z) =-— cc:s(;—r + z)
cosz cosl(z + 2mn) cos(—z) sin (72_7: + z) =sin (g - z)
tanz tan(z +mn) —tan(—z) cot (g - z) =- cc:t(;—r + z)
cotz cot{z +mn) — cot(—z) tan (% - z) = —tan (;—I + z)
cscz csc(z + 2mn) —ese(—z2) sec (; - z) = —sec (;—r + z)
sec z sec(z + 2mn) sec(—z) esc (72_r - z) = csc (g + z)

sinh(—z) = —sinhz

siniz = isinhz

sinh iz = i sin

cosh(—z) = coshz

cosiz = coshz

coshiz = cos

tanh(—z) = —tanh z

taniz = itanhz

tanhiz =itar

sin? z+cos?z=1

cosh’z — sinh?z =1

sin2z =2sinz cc

1+tan’z = sec’z

1 —tanh®z = sech’z

cos2z = cos?z —

5 5 . 5 2t
1+cot“z =csc°z coth®*z—1 =csch*z tan 2z = i
1l1—ta
. [1—cosz . (Z |cosh(z) -1
sin (E) = JT sinh (E) = ‘J —
l1+ I1+ cosh
Z COSE Z cosnz
COS(E) = ‘JT cosh(i) = ‘dlf
Z 1—cosz sinz -z 1 —coshz
t = =
an (2) sinz 1+cosz tanh (2) sinh z
cos(2z) +isin(2z) = (cos?z —sin® z) + i(2sinzcosz) = %=
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Boolean algebra

In(zyz,) =Inz; +Inz, z@ = galns Prg 4

o z 1 i*=i i~5

Combinations ln(z—) =lInz —Inz, ei = — ~ 1 —
2 =3 1= =— i

Common factors calculator logz C =
. =— i _ r=-1 i

Complex basic calculator - 1 10gnZ =1 am er=-1 = =
"= i

Complex calculator - 2 —i2Inx

R log; x = le?| = e* %=1 i—s

Complex basic laws FT— -
. — T i - 4

Complex conjugate logz = log(z) 1f = gflni = o732 ol

Complex coordinate systems In(e) = z + i2nn e = 271828183 .. in _giwe _q1 |

Complex derivation .
. —_ g — P . 1 . -
Complex determinant calc In(1) =0 e® = cosf +ising pomet = gilznrge it

Complex logarithms . . an+2 _ ilzndDn — _ =

P g_ . n(-1) = n(e'*) = in e®=cosz+isinz e I
Complex series expansion nss _ iznsd)n —(

- ! ey _ i(zntde _ ] g
Complex trigonometric In(0) = —infinity e % =cosz —isinz - £ -
functions p n=0, 1, Z ... {integer number)
Degree to decimal In(i) = 1(5 + Zkrr) e® = coshz + sinhz
Derivation basic laws In(—f) = _i(;_ﬂr gkﬁ)
Derivation partial
In(w) = infinity In(—a) =lna+in

Derivation solved examples
Derivation derivation tables
Differential equation
Factorial numbers

Gamma function Complex conjugate function 2

Golden ratio v
i nto,=2 +% z+z=2a
Inch fractions 127" Z=x+iy
Integrals basic laws 5 =55 z—Z=12b »
Integral§ tables @:z__l e | sroxe oyl o) T .
Integration methods examples )5 z
Interests — Z 2 )
(Z_) =z = ei‘ﬂ e
Laplace transform z ¢ o > X
Laplace transform - tables lzl = 12l =x* +¥? z=Z onlyifzisreal
. i =|=1 Z=—z if zisimaginary N\
Linear system of equations z
Logarithms lzI? = 22 =2z i=- i
Matrices addition 2 1=Fz72 z=z0 | =1 -y ZT=x—iy
Matrices calculator | = ol 12l \2] modutus of Conjugate
. . Itz = |5+ l2; Z| moaulus of z
Matrices determinant 1 : : Conjugate - Polar Form
Matrices eiaenvalues v [z9] = |za] = |2y — 2, |z] =zZ Z=ret®
Z—2 Conjugate - Polar to Cartesian
|2125] = |z 11251 arg(z) = tan‘lz = Z=r(cosd —isinf)
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Complex number equations

th Geometry

Cartesian coordinate system, called the
complex plane or Argand diagram.
z=x+1y

2 Units Converter

Polar Coordinate
The polar coordinate system uses angle
and vectorlength r of a point from the
origin of the axe. z=reif
r- modulus (absolute value of z)
5 3

r=Lxc+ye

8 - phase or the argument of z

z =arg(z) = tan'll
x

Polarto Cartesian
z=7r(cosd +ising)

¥ Math »- Physics

Yy

Complex Derivative
Derivative ofa complexfunctionf{z) ata
point z,

flzg +Az) — flzg)
Az
Az approch zero in any way possible

af _ . .
FERE

Cauchy Riemann Equations

continuousin a given domain and the
Laplace'sequation is satisfied.

Anecessary condition fora function du dv du  dv
f(2) = ulx,y) +ivix,y) ox oy ay  ox

Tobe analyticat a point zZ=x+[y is that

the Cauchy Riemann equations are satisfied (u, =w) (uy = -, )

atthat point.

Cauchy Equationin Polar Form du 1ldv 1du  dv

ar  rae rag ar

HarmonicFunction

Function f(x,y) is harmonic if the first L. 8rf @

and second partial derivatives are ViF= axl " a3yl =0

(fetfiy =0)

Harmonic Complex Function

Thereal and the imaginary parts ofa *w  a*w a%v 3w
complex function is satisfying the Laplace Bxt + ? = ax2 + ay? =
equation

Cauchy Integral

If fTz} is analyticin a closed domain C 1 flz)

and zy isa point interior to C then: flzo) = 5= dz

2mils z—2¢

Taylor Series
If f{z) isinfinitely differentiable at a

point z, thenitcanbeexpressedasa
power series.

f'z0)
1!

— )
fl =y LGy
n=0

f(z0)
2!

flzg) = (z—2zp)+

(z —zg)2-

Oscillation

Complex number describing oscillation.
w - angularvelocity

t -time

¢ — initial phase of starting point

ol (wtt#) = cos(wt + @) + jsin(wt + @]

. . . AP
Series expansion of complex functions 2
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P S S —Z 1 #0
£ = z 20z2 31z 7T Linlz® =
n=0
. g2 g3 = (i)™
8 _ g2 _ 5 _
e’ =1+if T 13!+...—1+ pr
n=1
102 (z-1)° (z-1* = z-1)"
nreop-ETD,ED G0t S LG
3 4 n
n=1
(12 = [ ~ =, on <1
n z)=—z 273 1 = = forlz
n=1
1n(1+z]—z—?+———+ . Z( 1}”+1— for |z| =1 z# -1
A A " 2] =1
=z TiT2 T3, n 2=
n=1
12—1+1+1+—i1 |2l > 1
1Tz 222 32 T L nee z
n=1
1 - =
1T=1+Z+Z‘+23+'"=ZZ” for|zl =1
z n=0
L =‘l—z+zz—23+---=Z(—1)“z” lz] <1
1+z
n=0
z 5
—— =z 4+ 222+ 328 + 4z 4+ ...=an” for |zl =1
(1-2)?2
n=1
Series expansion of complex functions &f]
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