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Groups

Lagrange’s Theorem If H is a subgroup of a finite group G then |H| divides |G|.

Further Calculus

Reduction Formulae

_ dv du
Integration by parts fu— dx =uv — f v—dx
dx dx

Arc Lengths

2
Arc length s on curve with Cartesian s = f 1+ (d_y> dx
equation y = f(x) dx
Arc length s on the curve with Cartesian dx\*
equation x = f(y) 5= j 1+ (@) dy

Arc length s on the parametrically dx\* dy 2
o= (@) +(@) «

defined curve x = x(t),y = y(t) dt

Arc length s on the curve defined by the , (4 2
polar equation r = f(6) s = j re+ <E) do
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Area of a Surface of Revolution

Area of the surface of revolution, S, of the R

Cartesian curve y = f(x) after being S = 2nfy 1+ (d_y) dx
rotated 2 radians about the x-axis X
Area of the surface of revolution, S, of the va 2
: ) dx
Cartesian curve x = f(y) after being S =2 x [1+ <_> dy
rotated 2 radians about the y-axis ya y
Area of the surface of revolution, S, of the R B
parametrically defined curve x = x(t),y = S = 2nfy (%) + (d_y> dt
y(t) after rotation around the x-axis: dt t
Area of the surface of revolution, S, of the
parametrically defined curve x = x(t),y = dx\* dy\*
y(t) after rotation around the y-axis: S=121n f X <E> (E) dt

Area of the surface of revolution, S, of the
curve defined by the polar equation r = _ , dr\?
£(6) rotated about the initial line, 6 = 0 §=2m ] rsing v+ (@) do

Area of the surface of revolution, S, of the 2
i ) - r
curve defined by the polar. equatlon; = S =on f rcosd |r?+ (_) 4o
f (8) rotated about the line 6 = + - de

Further Matrix Algebra

Eigenvalues and Eigenvectors

An eigenvector of a matrix 4 is non-zero column vector x, satisfying the equation
Ax = Ax, where 1 is a scalar called the eigenvalue corresponding to the
eigenvalue x.

The eigenvalues of A satisfy the characteristic equation det(4 — AI) = 0

Form of the D =PlAP
diagonal matrix, where P consists of the eigenvectors of 4,
D, of matrix A D has the respective eigenvalues of A on the leading diagonal

Cayley-Hamilton

Every square matrix M satisfies its characteristic equation
theorem
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Complex Numbers
Loci
FOI’ Zl = xl + lyl and Zz = xZ + lyz
L@ L Circle with centre (x;,y,) and radius r
|z—z| =7
Loci of points z such that Perpendicular bisector of the segment
|z — z1| = |z — z,| of the line joining z; and z,
LSC' S [FNIE5 72 ST e e Circle (find the centre and radius by
=@ =z — i, Thele 6,0 @ B an finding the Cartesian equation)
keRk>0k=*1 g g
Locus of points z such that Half line from, but pot |ncll_Jd|ng z, that
el — ) = has an angle 6 with the Ilnel from z;
1 parallel to the real axis
Locus of points z such that Arc of a circle with endpoints at the
arg (g) =0,0 ER,>0 points representing a, b € C
Number Theory
Bezout's Identit Ifa,b # 0,a,b € Z, then there exists x,y € Z such that
y gcd(a, b) = ax + by
For p prime and a € Z then
Fermat’s Little a? = a(mod p).
Theorem If a is not divisible by p then
aP~! = 1(mod p).
Number of subsets of a set S with n on
elements
Number of permutations of n items n!
Number of permutations of a selection np — n!
of r items from a set of n items " (n-r1)!
Number of permutations of n items, with n!
r identical 7!
Number of permutations of n items with n!
sets of ry, 1y, ..., 17, identical ! X! X .LXn!
Number of combinations of r items from ne - n!
an original set of n T (n=n)r!
g
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Further sequences and series

First Order Recurrence Relations

Solution of the recurrence relation u,, = au,,_,

Solution to the recurrence relation
Uy = Up_q + g(n)

Particular Solutions for Recurrence Relations of the Form u, = au,,_{ + g(n)

Form of g(n)
p witha # 1
pn+qwitha #1
kp™ withp # a
ka™
pwitha=1
pn+qwitha=1

Particular solution

A
n+pu

Second Order Recurrence Relations

Particular Solutions for Recurrence Relations of the Form u,, = au,,_{ +

bu,_, + g(n), with Auxiliary Roots a and f8

Form of g(n)

p,and a,f # 1
pn+qanda,f #1
kp™ andp # a,f
panda=1[F#1
pn+qanda=1,08#q
panda==1
pn+qanda==1
kaand a #
ka®anda =

Form of particular solution

A
An+u
Ap™"
An
An? + un
An?
An3 + un?

n

Ana

nZam
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