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CONTENTS

1 Rear NuMBERS. FUNDAMENTAL INEQUALITIES. Func-

TIONS OF REAL VARIABLES

Rational numbers. Irrational numbers.. Real numbers.
Inequalities. The continuous real variable. The idea
of a function. Functional terminology. The decom-
position of a rational function into partial fractions.

2 FINITE SERIES

The summation of finite series. The difference method.
The method of induction.. Series involving the bi-
nomial coefficients. Recurring series and recurrence
relations.

3 Tue CONVERGENCE OF SEQUENCES AND SERIES

Convergent sequences. Divergent and oscillating se-
quences. Monotonicsequences. Some useful theorems
on limits. Some important limits. Infinite series.
Some general theorems on infinite series. Tests for
convergence for series of positive terms. Alternating
series. Absolute convergence. The multiplication of
infinite series. The convergence of the binomial,
exponential and logarithmic series. The summation of
some infinite series. The generating function of a re-
curring power series.

4 ComrrLEXx NUMBERS

Introduction. The geometrical representation.of com-
plex numbers. Conjugate complex numbers. Some
remarks on the manipulation of complex numbers.
The cube roots of unity. Addition of complex numbers
in the Argand diagram. Products and quotients of
complex numbers in the Argand diagram. Rational
functions of the complex variable. Transformations.
Infinite series of complex terms.

5 TuE THEORY OF EQUATIONS

Introduction. Some remarks on the position of the real
roots of an equation. Rolle’s theorem. Descartes’
rule of signs. The relations between the roots and co-
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efficients in an equation. Symmetric functions of the
roots of an equation. The sums of powers of the roots
of an equation. The transformation of equations.
Reciprocal equations. The condition for common roots.
Repeated roots. Newton’s method of approximation
to the roots of equations. The cubic equation. The
quartic equation.

6 ANALYTICAL TRIGONOMETRY

De Moivre’s theorem. Fractional powers of complex
numbers. Powers of cos § and sin § expressed in mul-
tiple angles. Expressions for cos 6, sin 6, etc., in
terms of powers of cos 8, sin 8. Factorization of #** —
2x"a™ cos n8 -+ a*", etc. De Moivre's property of the
circle. Symmetrical functions of cos (rz/n), sin (vz/n),
etc. Trigonometrical functions of a complex variable.
The logarithmic function of a complex variable. The
hyperbolic functions. The real and imaginary parts of
sin (x -+ 4y), etc. The inverse hyperbolic functions.
The summation of trigonometrical series.

7 DETERMINANTS

8 FunNcTioNs OF A CONTINUOUS VARIABLE.
THEOREMS OF THE DIFFERENTIAL CALCULUS

Introduction. Determinantal notation. Some proper-
ties of determinants. Determinantal equations.
Differentiation of a determinant, Further examples of
the evaluation of determinants. Minors and cofactors.
Multiplication of determinants. The solution of
simultaneous equations. The consistency of sets of
simultaneous equations. Elimination. :

GENERAL

Introduction. Limits of functions of a continuous
variable. Continuous functions of a real wvariable.
Types of discontinuity. Continuous functions of more
than one variable. Differentiability. Some important
general theorems. Mean value theorems. Repeated
differentiation. Leibnitz’ theorem. The general mean
value theorem. Taylor's and Maclaurin’s series.
Indeterminate forms.

9 PARrTIAL DIFFERENTIATION

Partial derivatives of functions of more than one
variable. Higher partial derivatives, The differential
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The mean
Differen-

coefficient of a function of two functions.
value theorem for a function of two variables.
tials. Differentiation of implicit functions. Change of
variables, Euler's theorems on homogeneous func-
tions. Exact differentials. Taylor’s theorem for a
function of two variables. Maxima and minima—two
independent variables.

10 MORE ADVANCED METHODS OF INTEGRATION. FURTHER

THEOREMS IN THE INTEGRAL CALCULUS

Introduction. Some integrals involving the hyperbolic
functions. The integration of (2 -+ bcosx)~1 and
similar functions. The integration of 1/(X4/Y) where
X and Y are linear or quadratic functions. The inte-
gration of ¢®* cos bx and ¢*®sin bx. Reduction formulae.
Some general properties of the definite integral. In-
finite and improper integrals. Differentiation of
definite integrals.

11 Some FurTHER GEOMETRICAL APPLICATIONS OF THE

CALCULUS

Introduction. Tangents and normals. Asymptotes.
Curvature. Double points. The nature of the origin.
Envelopes. Curve sketching. Some further formulae
for plane areas. Further formulae for length of arc.
Volumes and surface areas of figures of revolution.

12 ELEMENTARY DIFFERENTIAL EQUATIONS

Introduction. First order differential equations with
separable variables. Exact differential equations.
The linear first order differential equation. Equations
reducible to linear form. Homogeneous first order
differential equations. Some artifices for reducing first
order equations to standard forms. Second order
linear equations with constant coefficients. An
elementary method of finding the particular integral.
Higher order linear differential equations. The homo-
geneous linear equation. The solution of linear
differential equations by means of the Laplace trans-
form.
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The sources from which some of the examples and exercises have
been taken are indicated by the following abbreviations:

0.

C.

L.I.C.

- 0.C.

L.U.

N.U.

Examinations for Mathematical Scholarships and Exhibitions

- set by Colleges in the University of Oxford;
* Examinations for Scholarships and Exhibitions in Mathe-

matics (and, in a few cases, in Natural Science) set by Colleges
in the University of Cambridge; _
Examinations for Entrance Scholarships, Exhibitions and

Bursaries set by the London Inter-Collegiate Scholarships
Board;

General Certificate Examination at Scholarship Level set by
the Oxford and Cambridge Schools Examination Board;

General Certificate Examination at Scholarship Level set by
the University of London;

General Certificate Examination at Scholarship Level set by
the Joint Matriculation Board of the Universities of Man-
chester, Liverpool, Leeds, Sheffield and Birmingham;

General Certificate Examination at Scholarship Level set by
the Welsh Joint Education Committee,



