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- Mathematical Methods I 24 lect;ir_e,s,Michaelmas term

Vector sum and vector equation of a line. Sc'ala: product, unit vectors,
vector equation of ‘a plane. Vector product, vector and ‘scalar triple
products. Orthogonal bases. Cartesian components. Spherical and
cylindrical polar coordinates. : [5] = .

Revision of single variable calculus. Elemeritary curve sketching. Idea
of continuity and differentiability of functions, Otders of magnitude
and approximate behaviour for large and small x. The O notation.
Leibnitz's formula. The integral as a sum, differentiation of an integral
with respect fo its limits or a parameter. The approximation of a sum
by an integral. Stirling's approximation as an example. Schwarz's

For example, wavé imotion ls % .

haned the driving foree that has created this great edifice

is hwman curiosity tn its purest form, Once setup, |
muthemalics geneérites its own internal problems, and

itis the continous attempt to tackle these problems
that makes mathematics what it is.

The key principles of mathematics can be described
as “wnalogy” o ‘abstraction’. Structural similarities or
analogies between diverse areas can be antalysed by
coneeniruting on the essental common features

and ignoring the dewil — this is the process we

firmly on a mathematical foundation. On the other

5 inequality. ' [5}

i‘ Double and triple integrals in -Cartesian, spherical and cylindrical

% i coordinates. Examples to include evaluation of fexp(-x*)dx [3]
| . .

Power series, Statement of Taylor's theorem. Examples to include the
binomial expansion, exponential and- trigonometric functions, and
logarithm. Newton-Raphson method. : [2]

Complex numbers and complex plane, vector diagrams. Exponential
furetion of a complex variable. exp(int), complex representations of
cos and sin. Hyperbolic functions. 2]

Or'inary differential equations. First order equations: separable
equations; linear equations, integrating factors. Second-order linear
eqiations. with constant coefficients; exp(Ax) as' trial solution,
inclading degenerate case. Superposition.” Particular integrals and
corsplementary functions. Constants of integration and number of
neczssary boundary/initial conditions. Particular integrals by trial
solztions. [5]
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not in deubt, as explained in the subsequent

ges; its applications spread right across the physical,
binlogical and social sciences. Modern civilisation rests
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Ditierentiation of functions of several variables. Differentials, chain
rule. Unconditional stationary values, maxima and minima. 2]

A personal view from Sir Michael Atiyah.
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The Greek Alphabet for Maths and Science

English Lower .| Upper ° English

]J;‘:er Sz};];er Name-: Equivalent | case case - Name Equivalent
o A falpha - A v | 'N nu . N
8 B beta B o [¢] omicron (0]
x X chi c T I pi P
8 A |delta D ] ‘® | theta T
£ E | epsilon E . 3 “P* e ) R
[0} @ |phi F » ‘(r > sigma S
v T gamma G T T tau T
n H |eta H, v Y upsilon U -
. 1 ot I - - - v
—- - - J ) o omega w
K K | kappa K & B xi X
A A | lembda L v | v s Y
M M M ¢ A zeta z

N.B. this table was produced using Microsoft word and the symbol font for the
Greek letters. To typeset complicated mathematics, 1 recommend using the
LaTeX program, however you do not need to find out about this yet.

Many web sites give more detail on the pronunciation of both ancient and
modern Greek.

e.g:  http://www.ibiblio.org/koine/greek/lessons/alphabet.htmnl .

Please mote scientists do not pretend to use the “correct” pronunciations.

R.E. Ansorge Michactras 2001 Greek Alphabet2. dos
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Born: 15 April 1707
in Basel, Switzerland

Died: 18 Sept 1783
in 5t Petersburg, Russia

One could claim that mathematical analysis began with
Euler. In 1748 in Introductio in analysin infinitorum
Euler made ideas of Johann Bernoulli more precise in
defining a function, and he stated that mathematical
analysis was the study of functions. This work bases
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e™ = cos x + i sin x.
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Leopold Kronecker =i

Born: 7 Dec 1823 in
Liegnitz, Prussia
(now Legnica, Poland)

Died: 29 Dec 1891 in Berlin,
Germany

“God made the Integers, all the rest
is the work of man”

Kronecker believed that mathematics should deal
only with finite numbers and with a finite number of
operations. He was the first to doubt the significance
of non-constructive existence proofs. It appears that,
from the early 1870s, Kronecker was opposed to the
use of irrational numbers, upper and lower limits,
and the Bolzano-Weierstrass theorem, because of
their non-constructive nature. Another consequence
of his philosophy of mathematics was that to
Kronecker transcendental numbers could not exist.
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