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The numbers refer to pages. Reference is made to definitions of terms (on pages
indicated here by italic numerals), to topics on which there are exercises, to
important ideas that are discussed or mentioned, and to words whose mathe-
matical uses are exemplified or explained. (Certain ‘ordinary’ English words
have special meanings in mathematical contexts, and the correspondence between
the words and their meanings is not one-to-one.) Some of the cross-references
indicate significant linkages of ideas: the reader may find it instructive to consider
the nature of these linkages, and to trace others.

Abel, N.H. 88 of sets 1, 2, 11, 1718, 38, 44, 108,

Abelian group 2, 12, 18, 24, 48, 88,
94, 108, 116; and see additive,
character, field, multiplicative,
ring, unit circle

abstractly identical 90; and see iden-
tification, isomorphism

accuracy 3, 7, 44, 109, 113; and see
calculation, computation, error

addition 1, 2,4,12,48, 51, 54,57, 89,
97, 108, 117; and see additive,
laws, plus, pointwise, sum, sum-
mation, translation

formulae for the circular functions
40, 48, 107, 121; and see polar

for the hyperbolic functions 21

modulo 2, 17, 56

table 25

the same as subtraction 24 ; and see
symmetric difference

additive function 18, 19, 30-1; and
see endomorphism, isomorphism,
linear

group of a ring 13, 18, 73, 89
notation 18, 23, 88; and see minus,
plus, zero

additivity of number 87; and see
pigeon-hole principle

of the integration process
109, 113, 118

adjoining a square root 93

adjoint 32

affine geometry 29

algebra see binary, identity, isomor-
phism, laws, linear, matrix, num-
ber, polynomial, rational, quater-
nion, vector

78-9,

123

115 ; andseeintersection, notation,
relative complement, symmetric
difference, union
of 3-dimensional real vectors
and see vector
algebraic field 92
function 109, 112
geometry 29
methods 63; andsee Galoistheory,
rational processes
number 71
rules 112; andseealgebra,reasoning
topology 56
algebraically closed field 63
analysis 33, 91, 102, 111-14; and see
calculus, continuity, convergence,
function, fundamental theorem of
algebra, harmonic analysis, in-
equality, limit, real number
analytical definition 110, 121
angle 110, 121; and see arc-length,
circle, polar
angular velocity 96
anti-commutative multiplication 95
antidifferentiation 113; and see dif-
ferential equation, systematic inte-
gration
antipodal points of a sphere 29
approximation 3, 7, 8, 34, 101, 109,
113, 121; and see accuracy, badly,
error, interval
arbitrary positive number
and see small as we like
arc see simple
-length 48, 110, 121; and see inte-
gration, simple

109;

83, 102;
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Archimedean field 91, 92 cancellation law 23, 24, 51, 87; and
Archimedes 91, 111, 114 see divisors of zero, field, group,
area 109, 117; and see integration integral domain

argument see reasoning, similar, un-  Cantor, Georg 34

sound
arithmetic mean 104
associative law 6, 12, 16, 18, 23, 25,
43, 48, 51, 57, 72, 87, 88, 94, 108;
and see semigroup
automorphism of a field 64, 93
axiomatic method 111
point of view 112
axis see graph, screw, symmetry

badly approximable numbers 71
base of logarithms 102, 109
of a scale of notation 48
basis 27-8, 32, 116
theorem 28, 66-7, 109
belongs to(€) 12-13; and see element
of a set
betweenness 3, 7, 13-14, 31, 116;
and see approximation, convexity,
greater than, interval, less than,
mean
binary operation 12, 18, 24-5, 48, 72,
87, 88-9, 94-5; and see addition,
algebra of sets, field, group, multi-
plication, notation, ring, semi-
group, vector product
relation 11, 40; and see equi-
valence, inclusion, inequality
representation of numbers 38
binomial coefficient 17, 21, 47
theorem 17, 47, 97, 109
Boole, George 56
Boolean ring 24, 56, 99
bound 39, 41, 81, 112, 118; and see
lower, upper
bounded function 8, 9, 19, 81, 109,
112-13, 118
interval 9, 19, 101, 109, 112-13,
118
sequence 33
set of real numbers 3, 40, 60; and
see bounded interval
Bunjakowski, V. Ja. 62

calculation 8, 14, 28, 44, 53, 81, 86,
110; and see computation

calculus 105, 111-14; and see dif-
ferentiation, integration, unsound
arguments

Cardan’s solution 101
Cartesian plane 29, 43, 45, 109, 116

product 4, 11, 12, 25, 42, 48, 108,
116
space see n-dimensional

Cauchy, Augustin L. 34, 62
Cauchy-Schwarz-Bunjakowski in-
equality 62, 93
Cauchy sequence 33, 34
centre see circle, mid-point, sphere
character of an Abelian group 100,
107
group 100
characteristic function of a set 17
characterization of completeness 90;
and see completeness
of linear transformations by matrices
32
of orthogonality 28
Chrystal, G. 111
circle 5, 18, 27, 30-1
circular functions 10, 22, 39, 40, 42,
46-8, 100, 107, 110, 113, 120-21;
and see differential equation, hy-
perbolic functions
23, 26, 28; and see equivalence,
set
classification of functions 112 ; and see
algebraic, transcendental
close to 65; and see distance, suffi-
ciently small
closed interval 9, 19, 42, 101, 109,
112-13, 117; and see end-point,
maximum, minimum
coefficient see binomial, differential
equation, linear combination,
polynomial, weight
collinear 27, 28, 31; and see line
combinations of functions 109
combinatorial topology 56
common factor 2, 38, 46, 48-9; and
see highest, partial fractions
multiple see least
commutative law 6, 12, 16, 43, 48,
51, 54-5, 72, 87, 88, 108; and see
additive notation
ring 24, 30, 54-5, 89; and see bi-
nomial theorem, field, integral
domain

class
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commutator 95
compact interval 117, 118
complement 108, 115, 116; and see
relative
complete totally ordered field 34,
90-2, 112; and see real number
completeness 34, 90, 112; and see
totally ordered field
completing the square 63
complex analysis 107
number 4, 14-15, 18, 27, 29-31,
33, 35, 39, 40, 43, 45, 48, 60, 62,
64-5, 69, 97, 100, 106-7, 109-10,
118
plane 27, 30-1, 64, 68, 116
powers 107
projective plane 29
-valued function 18, 35, 48, 85,
100, 106-7, 117-20
variable 107, 121
composite function (o) 6, 18, 41,
72, 76-7, 81, 94, 100, 109, 117,
119
number 55
compound functions 110, 112-13;
and see composite, inverse, linear
combinations, product, reciprocal,
sum
computation 7, 34, 97, 101, 113; and
see accuracy, approximation, cal-
culation, unnecessary
condensing 107; and see summation
configuration 31
congruence (=) 17, 40, 44, 54, 98,
108 ; and see equation, modulo
conics 29; and see hyperbola
conjecture 52, 106
conjugate complex numbers
64, 107, 109
quadratic surds 92, 93
consecutive roots 43
constant 35-7, 44, 47, 78, 81, 118
construction 29,42, 64, 91, 94, 108-9
contain 3, 58; and see embedding,
inclusion
continuity 8, 9, 47, 76, 103, 112-13,
117; and see continuous
in the large 109; and see global,
uniform
continuous function 7-9, 19, 20, 41,
43, 47, 49, 101, 109, 112-13,
117-20
contradiction 57, 59

4, 48,

convergence 33-4
convergent sequence 33

converse 26, 32-3, 38, 94

convex set 14, 15, 117

convexity 92; and see betweenness,
convex

coordinates 29; and see Cartesian
space, point

correspondence see mapping, one-to-

one, representation
cosecant (cosec) 121;and see recipro-
cal, sine
coset 24
cosh see hyperbolic functions
cosine (cos) see circular functions
cotangent (cot) 121; and see recipro-
cal, tangent
counter-example 101, 106; and see
conjecture, disprove
-image 6, 71, 109
criterion 55, 86
cube root 3, 60, 101
cubic equation 7, 19, 63, 101
function 49; and see polynomial
curve 39, 76; and see graph, sketch

damping 37

Darboux, G. 85

Darboux property 85

Darboux’s theorem on integrability
109

decimal places 3, 7

representation of numbers 3, 7, 38,
48
decomposition 108 ; and see factoriza-
tion

decreasing 33, 39, 99

Dedekind, J. W. R. 91

Dedekind sections 112

Dedekind’s construction 91

deduction 2, 52, 111, 115, 121; and
see induction, proof, reasoning

deductive discipline 111

degree of a polynomial 70, 74, 86,
92-3

delights 111

demonstrate 51; and see prove

De Morgan, Augustus 116

De Morgan’s laws 108, 115

denominator 2

derivative of a function 119; and see
differentiability, differentiation

Descartes, René 116

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521095617
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-09561-7 - Some Exercises in Pure Mathematics with Expository
Comments

J. D. Weston and H. J. Godwin

Index

More information

126 INDEX

determine 2, 46, 106 ; and see calcula-  electrical engineers 63

tion, establish, uniquely deter-
mined
determinant 27, 32, 42, 67, 82, 109

development of mathematics 56, 111,
114

diagram 78, 92; and see graph of a
function

difference 47, 115; and see method,
minus, subtraction, symmetric
differentiability 9, 21, 43-4, 49, 106,
109, 119, 120
differential calculus 82, 105, 114 ; and
see differentiation
equation 21-2; 34-7, 39, 40, 44,
46-7, 1067, 110-11, 113
geometry 120; and see arc-length
differentiation 9, 10, 21, 39, 41, 467,
110, 113, 119-20
dimension 66
direction of a line 28, 29, 45; and see
axis, orthogonal
of a non-zero vector 29
disjoint sets 1, 11, 51, 56, 117-18
disprove 52; and see counter-
example, negation
dissecting 41; and see division, dis-
joint
distance 15, 27-9, 94-5, 109; and see
close to, isometry, length, modu-
lus, triangle inequality, radius
distinction 59
distributive law 43, 48, 56-7, 89,
94-5, 99, 108
divisibility 17, 38, 40, 47, 108; and
see congruence, factor, prime,
remainder
division 93, 117; and see Euclid’s
algorithm, factorization, quotient,
reciprocal, subinterval
by 2 93
ring 69, 70, 97; and see field
divisors of zero 30, 55, 89, 97; and
see division ring, matrix
domain of a function 6, 201, 33, 41,
115, 117-19; and see function,
non-empty set
dynamical systems 37

e 22,44, 99, 107, 109, 120; and see
exponential function

educational sham 111

eighteenth century 24, 63, 107

elementary algebra 57
analysis 110-14
arithmetic 73
transcendental functions 113-14
element of a set 1, 11, 44; and see
belongs to, point, subset
elements of mathematical logic
and see reasoning
elimination 82
embedding 12, 23-5, 29, 63, 91, 67,
112; and see contain, identifica-
tion, isomorphism
empty set (@) 1, 6, 38, 59,
115
end-point 9, 78, 834, 117, 118
endomorphism of an Abelian group
100
of a vector space 33
equal (=) 51
equality 15, 28, 102, 104; and see
equation, identity, inclusion, in-
equality
equation 48; and see cubic, differen-
tial, identity, linear, polynomial,
quadratic, quartic, simultaneous
equipment 112
equivalence class 24, 29, 40, 42, 108;
and see coset, direction, integer,
point (of a projective plane),
rational number
relation 11, 24, 29, 40, 115; and see
congruence, equality
equivalent statements 13-14, 23, 27,
32; and see implication
Eratosthenes see sieve
error 44, 52, 75, 81, 86 ; and see accu-
racy, computation, reasoning
establish 51, 58; and see prove
estimate 3; and see accuracy, ap-
proximation, inequality
Euclid 111
Euclidean geometry 29, 109
plane 94, 116, 117
Euclid’s algorithm 40, 53, 70, 108
Eudoxus 91
Euler, Leonhard 107
Euler’s formula 107
evaluate see calculation
even function 100; and see cosh,
cosine, even power
number 1, 25, 49, 89
power 43

108;

108,
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exact bound 112; and see infimum,
supremum

exceed 8; and see greater than

existence 25, 35, 73, 101; and see
infimum, inverse function, limit,
maximum, minimum, non-Archi-
medean field, reciprocal, Riemann
integral, solution, supremum,
system of real numbers, transcen-
dental number, unit element

expansion 44, 105; and see binomial
theorem, identity, partial fractions

exponential function of a complex vari-
able 107

of a real variable (log~%) 9, 20,

35-7, 39, 42, 44, 49, 82, 102, 106,
109-10, 113-20; and see differen-
tial equation

expression 39, 40, 107-8, 112; and
see form, notation, representation

extension 96, 109

factor 24, 67, 98; and see common
factor, divisibility, factorization,
integrating factor
factorial (1) 3, 47, 97
factorization 11, 53; and see decom-
position, fundamental theorem of
arithmetic, highest common fac-
tor, polynomial
fallacies 111
family of sets
Fermat, P. 98
Fermat’s theorem 98
field 24, 12-16, 25, 28-30, 38, 42,
44-5, 48, 55, 56, 57-8, 63-71,
89-94, 97-8, 109, 112, 116
of quotients 109; and see integral
domain, partial fractions
fifteenth century 51
fifty 25
finite field 2, 4, 12, 25, 45, 55, 57, 64,
89, 90, 109
group 24; and see finite field
set 1, 11, 27, 42, 52, 87, 117; and
see empty set
first-order differential equation 21,
34-5, 40, 44, 46, 106, 110
form 1, 2, 53—4, 98; and see notation
formula 72,90, 107, 119, 121 ; and see
addition formulae, identity
4-dimensional real vector 5, 69, 70;
and see 2-by-2 matrix

115

Fourier, J. B. 107
Fourier series 107
Frobenius, F. G. 70
function 6-10, 17-22, 30-7, 3949,
85, 88, 100, 105-21; and see
mapping
functional 33
equation 113; and see addition
formulae, additive function, iden-
tity, logarithmic function
fundamental mapping theorems 7,
109, 112-13, 117
property 101, 102, 109, 113, 121
rules of the differential calculus 82,
119-20
theorem of algebra 63
of arithmetic 53, 73; and see
unique decomposition
of the calculus 107,110, 113, 120
theorems about limits of compound
functions 109-10; and see com-
posite function, limit, local con-
tinuity, product, sum

Galois, Evariste 93

Galois theory 93

Gauss, C. F. 63

general principle of convergence 33,

solution of a differential equation

35-6, 39, 40, 44, 47, 111

generalization 28, 34, 57, 62-3, 66-8,
73, 79, 81-2, 87, 92-5, 97, 104,
107, 116 ; and see unified

geometric mean [04

geometrical interpretation 43, 45, 62,
64

progression 90, 107; and see poly-

nomial, well-known

geometry 29, 30, 109, 120; and see
angle, arc, area, axis, between-
ness, centre, circle, configuration,
conics, convexity, direction, dis-
tance, Euclid, intersection, iso-
metry, length, line, normal, ortho-
gonality, parallelism, parallelo-
gram, plane, point, position,
Pythagoras property, radius, rec-
tilinear figure, representation,
space, sphere, straight segment,
surface, symmetry, transforma-
tion, translation, triangle, vector,
vertex

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521095617
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press ' .
978-0-521-09561-7 - Some Exercises in Pure Mathematics with Expository
Comments

J. D. Weston and H. J. Godwin

Index

More information

128 INDEX

global properties 111-13
graph of a function 8, 19, 20-1, 39,
45, 109
greater than (>) 58; and see in-
equality
greatest element
maximum
lower bound (inf) see infimum
value 83; and see maximum
group 12-13, 24, 57, 73, 88, 90, 93;
and see Abelian group, character,
division ring
guesses 101; and see conjecture

13, 84; and see

Hamilton, W.R. 70
harmonic analysis 100, 107
motion see simple

Heine, H. E. 117

Heine’s theorem 113, 117

heuristic device 52

highest common factor (h.c.f) 6, 53,
108-9

homogeneous coordinates 29

hyperbola 105

hyperbolic functions 20, 21, 105,
107 ; and see differential equation,
exponential function

hypothesis see postulate, superfluous,
theorem

i 62; and see complex number

idempotent 24, 89

identification 4, 5, 29, 43, 58, 62,
109; and see embedding, iso-
morphism

identity 6, 15-16, 21-2, 28, 48, 79,
80, 86, 90, 94-5, 102, 106~7; and
see expansion, functional equation,
laws, polynomial, recurrence rela-
tion

function 41

image 82,109, 118; and see value of a
function

imaginary part of 2 complex number
(im) 15, 27, 39, 45, 62, 64, 107

of a complex-valued function 100,

118

imagination 52, 110

implication 52, 87; and see reasoning

impossible 61, 89; and see contradic-
tion, insolubility, non-existence

inclusion (£, 2, <, D) 6, 23, 50-1,
61, 71; and see subset

increasing function 7, 33, 39, 734
sequence 33, 99
incremental ratio 83; and see dif-
ferentiation, mean-value theorem
indeterminate 38, 42, 109; and see
polynomial
index 17, 107, 109; and see power
set 115
induction 1, 8, 17, 21, 25, 46, 51, 52,
54, 57, 92, 102, 106, 108
inductive science 111
inequality (<, =, <, >) 3, 4, 6-10,
13-15, 17, 19, 20, 25-6, 27-8,
334, 39, 44-5, 49, 58, 62, 79, 91,
93,102,104, 109,112,118-19; and
see interval, monotonic
inertia 37
inference
ing
infimum (inf) (greatest lower bound)
3, 9, 13-14, 19, 33, 40, 46, 59,
75-6, 99, 109, 117-18
infinite sequence 26, 33-4, 99, 115;
and see system of natural numbers
series 26, 110, 114
set 115; and see infimum, inter-
val, space, supremum, system
infinity 29; and see infinite
insolubility 93
instantaneous angular velocity 96
motion 95-6
position 95-6
velocity 95-6
instrument 76, 108
integer 115; and see composite, even,
odd, prime, ring, square
modulo m 2, 45, 54-5, 57, 64, 89;
and see remainder
integrability 43, 47, 49, 78, 109, 113,
118, 119-20
integral 112; and see integration,
Riemann integral
domain 55; and see field, ring of
integers, ring of polynomials
index 109; and see integer, power
integrand  39; and see function, inte-
gration
integrating factor 106
integration 8, 10, 34, 39, 41, 434,
46-7, 49, 79, 102, 109, 112-14,
118-21; and see arc-length, area
interesting conjectures 52
multiplication table 70

7, 52, 111 ; and see reason-
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interesting (cont.)
point 64
properties 97
intersection(n) 1,2,6,11-12,14,18,
20, 23, 26-9, 38-9, 445, 50-1, 56,
68, 92, 99, 108, 115
intuitive idea of continuity 85
interval 26,74,109,112-13,116,117;
and see betweenness, bounded,
closed, compact, end-point
inverse 55-6, 69, 88; and see field,
group, reciprocal
function 7, 20-1, 42, 47, 49, 72,
81-2, 102, 109-10, 113, 119-20;
and see composite, involution,
univalent
inverting a matrix 97
involution 93; and see conjugate
irrational number 6,7, 13-14, 18, 49,
58, 59, 71, 92, 99, 106, 109
irrationality of 2 121
isometry 65, 94, 95
isomorphism 12-15, 23-5, 48, 58,
62—4, 69, 73, 90-3, 97, 99, 108,
112 ; and see automorphism, linear
isometry
iterates of a function 72
iterative methods 101; and see com-
putation

j 63

Jacobi, G.C.J. 94
Jacobi’s identity 94, 95
joining see segment
judgment 75
kinematics 120; and see motion, spin,
velocity

Lagrange, J. L. 24
Lagrange’s identity 28
theorem 24
laws for binary operations see associ-
ative, cancellation, commutative,
De Morgan’s, distributive
of addition 1, 51, 88-9; and see
algebra
of indices 107
of inequalities
ordered field
of multiplication 11, 87-9; and see
algebra
of thought

109; and see totally

56 ; and see reasoning

of vector algebra 69; and see iden-
tity, product, vector space
least common multiple (l.e.m.) 1,53
element 13, 52, 84; and see
minimum
upper bound (sup) see supremum
value 83—4; and see minimum
left coset 24
~-hand distributive law 57, 89, 99

end-point 78, 83, 117
-handedness 27, 96
-neutral 23

legitimacy 75, 86, 110
Leibniz (Leibnitz), G. W. 105
Leibniz’s theorem 105
length of a side of a triangle 62
of a simple differentiable arc 48,
110
of a vector 5, 15, 28, 66, 68, 934
of an interval 75, 90, 117; and see
integration
less than (<) 58; and see inequality
level surface 31, 32
Lie, Sophus 95
Lie algebras 95
limit of a function 20, 34, 42, 47, 104,
109-10, 113, 119-20; and see
derivative
of a sequence 33, 34, 46
line 28, 29-31, 39, 45, 96, 109, 116;
and see collinear
at infinity 29
linear algebra 33, 97; and see deter-
minant, linearity, matrix, vector
combination 4, 5, 32, 43, 65, 678,
109, 116; and see polynomial
of functions 109 ; and see linearity,
product, sum
dependence 46, 109
differential equation 21, 34-7, 39,
40, 46-7, 110-11, 113
equations 44-5, 62, 97
function 30, 371-2, 33; and see
linear mapping
functional 33
geometry 30
independence
82, 94, 116
isometry 94-5
mapping 94-5;
function
operator 33
process 119

5, 28, 32, 40, 67-8,

and see linear
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linear (cont.)
transformation 33; and see linear
mapping
linearity 97; and see linear
of the integration process
109, 113, 118
linearly dependent vectors 46
independent functions 82
set in a vector space 116
vectors 5, 28, 32, 40, 94
Liouville, J. 71
local continuity 112-13, 117
maximum 9, 35, 84
minimum 9, 35, 834
properties 110-13
locate 75
logarithmic function (log) 8, 9, 20,
34, 41, 45, 47, 49, 73, 81-2, 90,
102, 105, 109-10, 113, 120
logarithms 34, 81, 99, 102, 109-10,
114; and see logarithmic function
logic 108; and see reasoning
logical foundations 111
mistakes 104
product 56
sum 51
structure 104, 110-11
logically equivalent 23;
equivalent statements
London Mathematical Society 116
lower bound 13-14, 60, 109, 118;
and see infimum
Riemann sum 8, 41, 79, 109, 113,
118

79-80,

and  see

manipulation of inequalities 109,
112; and see inequality
mapping  93-5, 115-16; and see

automorphism, embedding, endo~
morphism, function, functional,
involution, isomorphism, one-to-
one correspondence, operation,
operator, permutation, sequence,
transformation, translation
properties 101, 109, 112-13, 117;
and see continuous functions
mathematical induction see induction
logic 108; and see laws of thought
mistakes 104
physics 70; and see motion
progress 111
reasoning 108 ; and see reasoning
tables 108

matrix 16, 17, 32, 97
multiplication 97
maximum (max) 45, 47, 59, 76, 78;
and see greatest element, greatest
value, local
mean 104 ; and see betweenness, mid-
point
mean-value theorem 10, 42, 84, 85,
107, 110, 113; and see Rolle’s
theorem
measure theory 87
method see algebraic, axiomatic, cal-
culation, computation, construc-
tion, induction, iterative, pro-
cedure, process, rule, sieve, solu-
tion, summation, technique
of differences 106~7
metrical geometry 29
mid-point 18, 75
minimal field 57, 112
minimum (min) 45, 47, 59, 78; and
see least element, least value, local
minus (—) 51-2, 57; and see additive
notation
mistakes 104
module 116
modulo (mod) 2, 17, 40, 44-5, 48,
53-7, 64, 89; and see congruence,
ring
modulus of a number 5, 6, 20-1, 27,
33, 40, 43, 45, 47-8, 62, 63-5, 88,
92-3, 100, 102, 105, 109, 117 ; and
see distance, triangle inequality
of a function 113, 119
monotonic 20, 30, 33, 73—4, 102, 105,
109, 112-13, 118-19; and see de-
creasing, increasing, non-decreas-
ing, non-increasing
motion 95-6, 107
multiple 44, 100; and see
common multiple, scalar
multiplication 2-6, 11-12, 16, 24-5,
30, 43, 48, 54, 57, 62, 69, 70, 88-9,
94, 97, 117; and see binary opera-
tion, linear combination, product
table 25, 70
multiplicative group of a field 13, 56,
73, 90; and see division ring
inverse 55, 69
notation 24, 88

least

n-dimensional Cartesian space 92;
and see Cartesian plane
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n-dimensional (cont.) number 11, 87; and see complex,

Euclidean space 62
vector 28, 66, 70; and see vector
space
nth derivative 21, 39, 46, 105
root 13, 73; and see cube root,
square root
n-times differentiable 21
natural number 1, 11, 24, 26-7, 38,
42, 48-9, 58, 66, 87, 108, 115; and
see finite set, positive integer,
sequence
necessary condition 25, 41, 46-7, 49,
89; and see only if
negation 20
negative 358; and see number
neutral element 23, 24, 55-6, 88-9;
and see unit element, zero
Newton, Isaac 105
nineteenth century 34, 51, 56, 62,
70-1, 85, 88, 91, 93-5, 107, 111,
116-17, 119
non-Archimedean field 92
non-associative  multiplication 94;
and see vector product
non-commutative ring 97
non-decreasing 8, 33
non-degenerate interval
interval
non-empty set 1, 11, 13-14, 23, 52,
58, 60, 72, 87, 112, 116, 118 ; and
see domain
non-existence 7, 12, 45, 63, 89, 90;
and see empty set, insolubility
non-increasing 34, 76
non-isomorphic subfields 92
non-negative see distance,
modulus, positive, zero
non-positive 83; and see negative,
zero
non-trivial automorphism 93
non-vanishing 36; and see reciprocal
of a function
non-zero elements of aring 30, 55-6,
64, 89; and see divisors of zero
of a field 13, 58; and see multi-
plicative group

73; and see

length,

vectors 29, 45, 68
normal to a plane 45; and see ortho-
gonal

notation 51, 65; and see addi-
tive, identification, multiplicative,
scale, symbol

integer, natural, rational, real
numerator 2
numerical information 3, 7; and see
computation
work 97, 101 ; and see computation

odd function 100; and see odd power,
sine, sinh
number 1, 25, 44, 49
power 43
1-dimensional 96
one-to-one correspondence 1, 5,
11-12, 15, 24, 31-2, 42, 48, 58, 94,
106, 108, 115; and see involution,
isometry, isomorphism, permuta-
tion, univalent
onlyif see implication,
condition
open interval 9, 20, 30, 71, 75, 82-5,
106, 117, 119
operation see binary
operator see linear
opposite direction 29
inclusion 51, 71
or 50
order see first-order, second-order,
totally ordered field
ordered pair 42, 48, 62; and see
Cartesian product, sequence
triad 29, 65; and see Cartesian
product, sequence
order-preserving isomorphism 90
orthogonal lines 28, 39
vectors 5, 16, 28, 66, 68
orthogonality 28; and see orthogonal
orthonormal basis 28, 32; and see
orthogonal vectors, unit vectors
sequence 16, 69

necessary

w39, 46, 48, 110, 120, 121; and see
circular functions

parallel lines 28-9, 31

planes 32

parallelism 29; and see parallel

parallelogram 31

partial fractions

particle 95-6

particular solution of a differential
equation 21-2, 35-7, 44, 46

Pascal, Blaise 97

Pascal’s triangle 97

Peano, G, 51

10, 41, 46, 86, 109
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pedagogical notion 112
perfect square 38, 64; and see natural

of mathematical induction 1, 46,
52, 78, 108 ; and see induction

number, square
period 100
periodic function 100
periodicity 100
permutation 32, 93
pigeon-hole principle 90; and see
additivity of number, finite set
pitch of a screw 96
plane 32, 39, 45, 68, 109; and see
Cartesian, complex, Euclidean,
projective
plus(+) 51, 57; and see additive
notation
point see complex number, element,
geometry, graph, interval, local,
real number
at infinity 29
pointwise 30, 100, 119
polar forms 121
representation of complex numbers
100, 110; and see circular func-
tions, modulus
polynomial 6,7,38,42-3,46,109,115,
121; and see ring, vector space
equation 4, 7, 30, 43, 63, 71, 74,
85, 92-3, 101; and see cubic,
quadratic, quartic
function 6-8, 36-7, 49, 79, 81, 85;
and see pointwise
identity 24, 38, 48, 60, 79, 86,
106-7; and see binomial theorem,
Euclid’s algorithm, factorization,
geometrical progression, partial
fractions, remainder theorem, ring
position 95-6; and see point
positive 58; and see number
integer see natural number
square root (/) 3
positivity of the integration process
80, 109, 118
postulation 109, 112 ; and see reasoning
power 2, 90; and see even, ex-
ponential function, idempotent,
iterate of a function, nth root,
odd, polynomial, product, reci-
procal, square
prime 1, 2, 11-12, 14, 17, 21, 44,
47, 52-3, 57, 73, 98, 108
primitive notion 115
principle 110; and see
pigeon-hole

general,

probability 87
problem 16, 97
procedure 75, 106; and see method
process see linear, rational
product 4, 25, 49, 53, 56, 78, 89,
92, 109, 117; and see Cartesian,
composite, divisors of zero, fac-
torial, multiplication, multipli-
cative, power, ring, scalar, vector
of functions 17, 21, 81, 105, 120;
and see composite, pointwise
set 3; and see Cartesian product
progress 111
projective geometry 29
plane 28, 29
proof 52, 55, 84, 92, 110, 112-15;
and see deduction, method
proper subfield 42, 57, 93
property 4, 31-2, 100, 118; and see
Darboux, equivalent statements,
fundamental, interesting, global,
local, Pythagoras, remarkable,
special
proposition 20, 25, 38, 52, 119; and
see converse, statement, theorem
prove see proof, show
pure mathematics 56, 111
Pythagoras property 28

quadratic equation 4, 14, 19, 30, 63,
105, 109 ; and see complex number,
square root

surd 92, 93

quantifiers 104

quartic equations 63

quaternions 69, 70

quotient 57-8, 109, 115; and see
division, field, ratio, rational
number, reciprocal

of functions 81, 109; and see point-
wise, rational function

radius see circle, sphere

range 6,18, 20, 33, 41, 81-2, 101, 105

rate of change 95; and see derivative

ratio 10, 53, 83; and see quotient

rational function 109-10, 112, 117,
121; and see polynomial, partial
fractions, quotient

number 2, 3, 6, 7, 13-14, 18-19,

34, 41-2, 44-5, 48-9, 54-5, 57-8,
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rational number (cont.)
71,73,75,92-3,98,109, 112, 115;
and see computation, totally
ordered field
process 117; and see calculation,
computation, elimination, Euclid’s
algorithm, method, procedure,
resolution into partial fractions
real number 3, 13, 109; and see
Cantor, complete totally ordered
field, Dedekind, interval, ir-
rational, number, point, scalar
part of a complex number (re) 15,
27, 39, 45, 62, 64, 106-7
of a complex-valued function
100, 118
projective plane 29
-valued function see range,
number
variable 82, 112; and see domain,
real number
vector see complex number, qua-
ternion, vector
reasoning 108; and see argument,
contradiction, converse, counter-
example, deduction, demonstrate,
determine, disprove, error, estab-
lish, hypothesis, implication,
induction, laws, logic, logical,
logically, mistakes, necessary con-
dition, negation, only if, proof,
proposition, pure mathematics,
quantifiers, result, rule, show,
sufficient condition, theorem,
valid inference, verify
reciprocal 2, 12, 14, 25, 30, 55, 64,
89, 97
of a function 119; and see point-
wise, quotient
recurrence relation 14
Recorde, Robert 51
rectilinear figure 117
reflexive 87; and see binary relation
relation 28, 40; and see betweenness,
binary, recurrence
relative complement (\\) 1, 11, 44,
52, 115
motion 95-6
position 95-6
velocity 95-6
remainder 44, 53-5, 70, 109; and see
Euclid’s algorithm, modulo
theorem 6, 109

real

remarkable property 63
representation 39, 68; and see binary,
decimal, expression, motion, nota-
tion, polar, position
residue 55
resilience 37
resolution into partial fractions 86
restriction 101, 105, 109
result 86; and see theorem
reversal of sign 62, 67; and see anti-
commutative, odd function
Riemann, G. F. B. 119
Riemann integral 43, 49, 118; and
see integration
sums 47, 81; and see lower, upper
right-cancellation law 23
coset 24
-hand distributive law 57, 89
end-point 78, 83, 117
-handed sequence of vectors 16, 69
-handedness 27; and see screw
-neutral 23
rigid body 95-6
ring 2, 12, 18, 24-5, 30, 42, 54-7,
63—4, 69-70, 89, 94-5, 97-100,
116 ; and see field
of endomorphisms 100
of integers 25, 42, 98, 108, 116
modulo m 2, 54, 55, 89; and see
finite field
of polynomials 42, 109; and see
integral domain, quotient
Rolle, Michel 85
Rolle’s theorem 49, 85
root-extraction 63 ; and see nth root
roots of a polynomial equation 4, 7,
14, 19, 30, 39, 43, 63, 71, 74, 85,
92 ; and see nth root
rotational motion 96
rule 23, 57, 97, 112, 120; and see
formula, laws, method
Russell, Bertrand A. W. 111

scalar 5, 15-16, 31-2, 39, 45, 65, 66;
and see real number, vector
algebra

multiple 96; and see linear com-
bination
product 5, 28, 32, 62, 66, 95, 109,

120; and see vector algebra

triple product 5, 28, 67; and see
3-by-3 determinant

-valued function 31
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scale 76 small as we like 79; and see con-
of notation 38, 48, 108; and see tinuity, limit
decimal solubility of polynomial equations 93

scheme of multiplication 70
Schwarz, H. A, 62
screw 96
secant (sec) 121; and see cosine, re-
ciprocal
second-order differential
35-7, 39, 47
segment see straight
semigroup 23, 24, 88; and see
associative law, group, ring
sequence 26, 33—4, 99, 107, 115; and
see ordered, recurrence relation,
right-handed
series 107, 110, 114
set 1-6, 11, 17-18, 23, 31, 38, 42, 44,
46, 108, 115-16; and see algebra,
analysis, Cartesian product, class,
coset, domain, empty, finite, geo-
metry, infinite, interval, range,
space, subset, system
seventeenth century 85, 97-8, 105,
116
show see demonstrate
side of a real number 74, 119; and see
greater than, less than
of a triangle 62; and see seg-
ment
sieve of Eratosthenes 87, 108
sign 61; and see minus, negative,
plus, positive, reversal
significant figures 3
similar argument 2, 51, 74
expression 5
simple differentiable arc 48, 110,
121; and see compact interval,
complex-valued function, dif-
ferentiability, one-to-one corre-
spondence, range, straight
harmonic motion 107; and see
circular functions, differential
equation
simplification 112
simultaneous congruences 40, 42
equations 44-5, 62, 97

equation

sin 111
sine (sin) see circular functions
sinh see hyperbolic functions

sixteenth century 51, 101
sketch 8, 19-21, 39, 45
skill 110, 114

solution see equation, general, par-
ticular, problem
sophistication 81, 107, 110
space  95-6; and see Cartesian,
Euclidean, vector
special property 3
sphere 29, 32, 68
spin 96
square 13,24-5,44, 49 ; and see idem-
potent, perfect square, squared
length
root 2-4, 12, 34, 38, 57, 634, 66,
89, 93, 101, 109, 112; and see
quadratic surd
squared length 15, 93; and see length
of a vector
starting-point 112
statement see equivalent, proposition
step-function 109, 117, 118; and see
graph of a function
straight line see line
segment 14, 78; and see arc
strict inclusion (<, ) 23, 50
inequality (<, >) 62; and see
greater than, less than
positivity of the integration process
for continuous functions 80,
118
strictly monotonic 113, 120; and see
decreasing, increasing
structure see logical
subfield 4, 14-15, 42, 58-9, 62, 71,
91-3; and see field
subgroup 13, 24, 73, 90, 100; and see
group
subinterval 90, 101, 117, 118; and sece
interval, Riemann integral
subring 12, 69, 89, 97; and see ring
subsequence 33
subset 1, 2, 11, 23, 38, 72, 99, 108,
115; and see inclusion, set
subtraction 24, 51, 117; and see
Abelian group, additive notation,
difference, minus
sufficient condition 25, 41, 467, 49,
89; and see implication
sufficiently large 61, 75, 79; and see
limit of a sequence
small 83; and see continuity, limit
of a function
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sum 4, 12, 26, 28, 51, 56, 58, 90, 92,
97, 116-17; and see addition,
additive, linear combination, Rie-
mann, mean, polynomial

of functions 17-19, 47, 81; and see
linear combination, pointwise,
polynomial function

of squares 24, 49

summation 1, 8, 22; and see con-
densing, geometrical progression,
method, Riemann sums

superfluous 51

supremum (sup) (least upper bound)
3, 8, 9, 13-14, 18-19, 33, 40, 46,
59, 99, 109, 112, 117-18

surd see quadratic

surface 31-2, 68

surprising fact 85

syllabus 108-10

symbol 51-2; and see algebra, nota-
tion

symmetric difference (A) 2, 17-18,
56

function 88
symmetry 50, 55, 64, 76
system 37, 95
of natural numbers
sequence
of rational numbers
and see minimal field,
ordered field
of real numbers 3, 34, 58, 90-2,
110, 112; and see complete totally
ordered field
of 3-dimensional real vectors 95;
and see vector algebra

systematic integration 110, 113; and

see integration
methods 7, 101

108; and see

3, 34, 58,112;
totally

table 11; and see addition, multipli-
cation
tangent (tan) 39, 48
Tartaglia 101
technique 110, 113, 119
term 115; and see sequence, sum
theorem 6-8,17, 24, 28, 46-7,49, 53,
63, 66-7, 70-1, 73, 82, 85, 979,
105-7, 109-10, 112-14, 117, 120;
and see proposition, result
theory of Abelian groups 116
of algebraic fields 92
of conics 29

of determinants 27, 67, 82

of groups 97

of limits 20

of matrices 97

of modules 116

of numbers 98, 108

of probability 87

of rings 97, 100, 116

of scalar triple products 67

of the calculus 111

of the circular functions
107, 113, 120

of the elementary transcendental

100, 105,

functions 107, 113-14
of the hyperbolic functions 105,
107
of vector spaces 116
thermometers 76
3-by-3 determinant 32, 67, 109
matrix 32
3-dimensional real vector 4, 65; and
see vector

time 76, 95, 112, 114
topology 29, 56
totally ordered field 3, 13-14, 25, 34,
58, 59, 60, 66, 90-2, 109, 112
transcendental number 71
function 113-14; and see circular,
exponential, hyperbolic, logarith-
mic
transformation see linear, unitary
transitive 58, 87; and see binary
relation
translation 94
translational motion 96
trial 7,75
triangle 62, 97
inequality 15, 33, 62, 77, 92, 102,
109; and see distance, length,
modulus
trigonometry 113; and see circular
functions
twentieth century 108, 111
2-by-2 matrix 16, 17, 97
2-dimensional real vector 62
two minuses 57

unambiguous 113
unbounded function 9, 81, 109, 118
set of real numbers 14
unified theory 107; and see generali-
zation
uniform continuity 109, 112-13
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union (v) 1,2, 6, 11, 13, 18, 38, 44,
50-2, 87, 108, 115-8
unique decomposition 108; and see
fundamental theorem of arith-
metic
uniquely determined 14-15, 27, 32,
86, 95-6, 115, 117, 119
unit circle 5, 18, 68, 100
element of a group &88; and see
multiplicative
of a ring 2, 12, 25, 30, 89, 97;
and see field, reciprocal
vectors 16, 68; and see length,
orthonormal basis
unital module 116
unitary transformation 94
univalent function 77, 81-2, 112-13,
115; and see one-to-one, strictly
monotonic
unnecessary accuracy 74
unsound argument 42, 85, 110-11
upper bound 3, 13-14, 59, 60, 91,
100-1, 109, 112, 118; and see
supremum
Riemann sum 8, 41, 79, 109, 118
useful equipment 112

valid inference 7; and see reasoning
principle 34
rule 57,112

value of a function 44, 46, 82-3, 117;

and see constant, image, maxi-

mum, minimum, range, univalent

of a variable 39, 42; and see domain

variable see complex, domain, ele-
ment, real, vector

vector see complex number, matrix,
n-dimensional, quaternion, 3-
dimensional

algebra 4-6,15-16,27-9, 31-3, 39,
40, 43, 45-6, 49, 65-70, 88, 93-6,
109
over a field 28, 66-8, 94 ; and see n-
dimensional vector, vector space
product 5,6, 15-16, 28, 43, 49, 66,
94-6, 109, 120
space 94, 116
-valued function 120; and see trans-
formation
velocity 95-6
verify see prove
vertex 31

weighted mean 104
sum 116
weight 104; and see coefficient
well-known identity 79, 80; and see
geometrical progression
Welsh Joint Education Committee 108
worthless approximation 113

zero (0) see additive notation, algebra
of sets, field, number
element of an Abelian group 88;
and see additive
of a ring 89; and see divisors of
zero
vector (0) 5; and see vector
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