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Complex Numbers

Rectangular coordinate form z=x+1iy
z=re'?
Exponential form r=|z| = W

0 = arg(z) = tan‘lg

Operations and Identities

For any two complex numbers 4 (ry - 1)e
. . Z L] —_— .
Z1 = 1'16“91 and Zy = rzelez: 1 2 1 2

Z

i(01+63)

T ,
-1 el(61-62)
Z; I

|z1||23] = |2z12,]
2| _ el
Zy |z, |

arg(z,z,) = arg(z,) + arg(z;)

a@%=m&ﬂwmm
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Matrices

Elementary Operations

b+f

(¢ Z)J—’(; Z):(?i; dih)

G D)= k)

Matrix Multiplication
Matrices can be multiplied together if the number of columns in the first
matrix is equal to the number of rows in the second matrix.

ae+bg af +bh

AB:((CI Z)(; £>:<ce+dg cf+dh)

Determinant

Fora 2 x 2 matrix M = (a b): detM = ad — bc
c d
a b ¢ a b c
Fora 3x3matrixM=(d e f): dettM)=1|d e f :a|z ]_C|—b|d ]:
g h i g h i l g
Singular matrix detM =0
detM # 0

Non-singular matrix

Inverse Matrices

MM =MM"1=]

IfM = (‘Z Z) then M~1 = detM (_dc _ab).

For non-singular matrices A and B:  (4B)™! = B~1471

+|de
Cgh
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Summations and Series

i . n(n2+ 1)

r=1

n
1
Y r=gnim+ 12

r=1

n

zrz = 1n(n +1D)(2n+1)
6

r=1

Maclaurin’s and Taylor’s Series

2 r
fG) = O +x £/(0) + 5 £(0) + 4 = fO(0) + -

2 r
e* =exp(x) = 1+x+2—!+-~+i—!+---forallx
x?  x3 x"
Inl+x)=x—-S+Z— -+ (D™ =+ (-1<x<1)

x2T+1
+ ---forall x

i — _x_3_|_x_5_..._|_(_1)r
SIMX =X =377 (2r+1)!

_ X2 x4 . X2
cosx =1 Y + (-1) =1 + .- forall x
x3 xS Tx2T+1 < <
arctanx—x—?+?—-~+(—1) ST (Clsx<1)
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Calculus

Differentiation

f(x) f'(x)
_ 1
arcsin x _—
V1 — x2
1
arccos x —————
V1 —x2
1
arctan x
1+ x2
sinh x cosh x
cosh x sinh x
tanh x sech? x
b 1
arsinh x _—
V1 + x2
1
arcosh x
x2 -1
1
artanh x
1 — x2
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Integration (+ constant, a > 0 where appropriate)

f(x)

sinh x
cosh x

tanh x

az_xz

a? + x?

va? + x2

a2 — x2

f f(x) dx

cosh x
sinh x

In cosh x

arcsin (g) (Ix] < a)
%arctan (g)
arcosh (2) , In{x +vVx?—-a?} (x>a)

arsinh (g), In{x + v x2 + a?}

1l|a+x|_1 " h(x) x| < a)
2ana_x—aaran 7 (x| <a
11 |x—a|

—In
2a lx+a
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Vectors
i j k a,b; — azb,
Vector product axb=|a||lb|sindn=|a; a, az|= <a3b1 — a1b3>
by b, b3 a;b, —az by
Scalar product a.b =|a||b|cos8 = a;b; + ayb, + azb;

Cartesian and Vector Equations

If A is the point with position vector a = a,i + a,j + ask and the direction vector b is
given by b = b;i + b,j + b3k, then the straight line through A with direction vector b
has cartesian equation

X —aq y—a, Z — Q3
= = =1
b, b, b, M

The plane through A with normal vector n = n;i + n,j + n;k has cartesian equation
mx +n,y+n3z+d=0whered = —a.n

The plane through non-collinear points A, B and C has vector equation
r=a+AiA(b—a)+u(c—a)=_A-1—wa+ b+ uc

The plane through the point with position vector a and parallel to b and ¢ has
equationr =a + sb + tc
Calculating Distances

The perpendicular distance of (a,8,y) |nia +n,B +nzy +d|

fromnx +n,y+nz;z+d=0 Vni +nj +nj
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