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Introduction

English actually is the language of science, the language by which the world
depends on the exchanging of ideas and knowledge. For this purpose, the content
of this duplicated lecture notes includes the key for the correct pronunciation; by
studying sounds of English or rathar vowels and consonants. We also deal with the
pronunciation problem of small and capital Greek letters used in Mathematics. In
general, the manuscript is intended especially for students of mathematics and
computer science at the university. This is the course of English I and II that I
taught at University of 08 Mai 1945 Guelma for both Master and PHD students of
the first year.

Mathematicians actually spend a great deal of time writing and improving their
papers. The benefit of this presentation is to enable the student for future study by
English and giving a gaide to writing articles and notbooks easily and very well. It
is also important for engineering, science and applied mathematics.

In general, in this manuscript, we state phrases used in pure and applied
mathematics, some basic mathematical arguments and the correct pronunciation
of certain mathematical expresssions. Before discussing this, we have to look at the
topic of phonetic symbols and grammar series.

In order to absorb the language to our students with its proper practice in the
pronunciation, we provide a perfect dictionary for advanced learners of
Mathematics, which contains the famous mathematical phrases in analysis,
geometry, topology, algebra and number theory, differential calculus and many
others. The dictionary includes the essential notions on general mathematics such
as: numbers, sequences, functions, limits and continuity, derivatives, integrals,
partial derivatives, vectors, applications of partial derivatives, multiple integrals,
line integrals, surface integrals and integral theorems, infinite series, improper
integrals, Fourier series, Gamma and Beta functions, functions of a complex
variable and Fourier integrals.

We shall explore a number of applications of special phrases and sentences which
are used in mathematical papers. This chapter is separate from other chapters
because it is written using Latex and its numbering is also independent.

At the end, we finish this manuscript by providing the previous my exams and their
solutions which carried at University of 08 Mai 1945 Guelma, from 2012 to 2016.

My thanks to Profs. Abdelmadjid Boudaoud, Nam Tran and Ozen Ozer who kindly
reread the manuscript and sharing me their useful remarks and suggestions.

Belaouar Djamel. February, 2019.
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Mathematical English
Dictionary

with
Phonetic Symbols
For beginners
by

Pr. Bellaguar Djamel]

bellaouar.djamel@univ-guelma.dz, bellaouardj@yahhoo.fr

o Helps you learn the most important mathematical words by
Engish and French and how to use them.

o Helps you learn the phonetic symbols of some Mathematical
phrases

o The Dictionary includes the following subfields:
Analysis / o'nzlosts /

Algebra / 'zldzibra /

Geometry /d51'om1tr1 /

Functional Analysis / 'fapkfnol / o'nzlosts /

Numerical Analyis /nju:r'merikol o'nzlosts /

Probability /,pI‘DbQ'bIlItI/

LEVEL 1
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Part 1. Mathematical English Dictionary

1.1. Sounds of English; Vowels and Consonants

.

Sounds of English
VOWELS

I 0] A

it u a:

I Uo adl
CONSONANTS

p t g

b d ds

m n 1

JI

20U €9 auU el

‘short’

‘long’

diphthongs

voiceless

voiced

bbclearningenglish.com

1.2. Vowels ['vasolz]

J
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I
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4
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al

9) |
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20

1.3. Consonants ['kpnsononts]

s|z|[|3[tfid3 f|V
O/o0/ P bjt|d k| S
]l rjwi)nmh
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1.4. Alphabet Leters with phonetic symbols

In mathematical presentation the correct pronun0|at|on of letters using indices and powers

is very important. For example, the expressmn pronounces:
pi: ar 'ouver kju
Letters ['leto(r)z]
a [e1] J | ] S [es]
b [bi] k [ke1] t [ti]
¢ [sif] [ [e]] U [ju]
d [di] M [em] v [vi]
e [i] n [en] W ['dablju:]
7 [ef] O [2v] X [eks]
g [d3i7] P [pi7] v [wai]
h [e1t]] O [kju] Z [zed], [zi]
i [a1] R [a:(1)]

1.5. Some words with phonetic symbols

word [w3:d] wife [warf]
arm [aim] substitute ['sabstitju:t]
question ['kwest[on] problem ['problom]
sister ['s1stor] water ['wortor]
party [‘paitr] try [trar]
future ['fjuitfor] quadrature ['kwodrat[or]
Baby ['berbr] dangerous ['de1nd3ros]
substitution [,sabstr'tju:fon] translation [treenz'le [on]
translate [treenz'lent] transpose [treens'poovz]
book [buk] France [fra:ns]
child [tfa1ld] children ['t[1]1dron]
smile [smarl] cucumber ['kjuzkambor]
important [ 1m'po:tont] satisfy ['setisfar]
situation [,sitjo'e1fon] point [point]
picture ['prktfor] south] [sauO
wild [warld] literature [Irtoritfar]

1.6. Small Greek letters used in Mathematics

Department of Mathematics
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Lower case Greek alphabet
name symbol | name symbol | name symbol
alpha Q iota L rho p
beta 6} kappa K sigma o
gamma, lambda A tau T
delta ) mu 14 upsilon v
epsilon € nu v phi )
zeta q Xi £ chi X
eta n omicron o psi ()
theta 6 pi iy omega W

1.7. On the correct pronunciation of Greek Alphabets

alpha ['&lfo] iota [a1'outo] Rho ['rov]
beta ['bi:ts] kappa sigma [s1gmo]
gamma ['gema] lambda tau [to:]
delta ['delto] mu [mju:] upsilon ['Apsi1,lon]
epsilon [epsilon] nu [nju:] phi [fa1]
zeta [zitto] Xi [zar] chi [kar]
eta ['i:to] omicron [os'maikron] psSi ['psi1]
Theta ['6i:to] pi [par] omega ['‘ovmigo]
and alos, we have
«a alpha 3 beta v  gamma d delta
€,¢ epsilon ¢ zeta n eta 0,9  theta
L iota x  kappa A lambda 7 mu
v nu & xi 0 omicron T, pi
p,¢ rho o sigma T  tau v upsilon
¢,¢ phi X chi P psi w omega

1.8. Capital Greek letters used in Mathematics

B Beta r
A Lambda =
T Upsilon )

Department of Mathematics

Gamma A

Xi 11

Phi )/
9

Delta ©® Theta

Pi >, Sigma

Psi Q) Omega
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1.9. Alphabitical English Dictionary of Mathematics

In this section we present a simple dictionary which contains the famous mathematical
words and phrases. These words are used in elementary and advanced mathematics.
Readers unfamiliar phonetic sumbols are referred to the dictionary [3-4].

A

A set equipped with a distance, un ensemble muni par une
distance

Abel ['e1bl], Abel™

Abelian [o'biilion] adjective, abélien ™
Abelian group, groupe abélien (commutatif)
Abelian law, [oi commutative

Above [o'bav], au-dessus

Absolute ['xbsolu:t], absolu(e)

Absolute value, valeur absolue.

Absolutely [,&bso'luitli], absolument, absolument convergente
(intégrale, série)

absolutely convergent series série absolument convergente
Acknowledgements [ok'nplidzmonts]

Add [=d], ajouter

Additionally [o'di[nal1] adverb en outre, de plus

Admit [od'm1t], admettre

Algebra : the branch of mathematics that deals with variables or unknowns
representing the arithmetic numbers

a.e. almost everywhere, p.p presque partout
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Algebra ['zldzibro], algebre

Algebraic [,ld3i'brer1k] adj, algébrique ™

Algebraic multiplicity, algebraic structure, algebraic and topological structure
Algorithm : A rule or procedure used to solve a mathematical problem
Algorithm ['zlgo,r1dom], algorithme

all [o:1]

Analogous *Y [o'nelogos], analogue **

Analysis [o'nzlosis], pl analyses [o'nzlisiiz], analyse '
analytic, analytical adjective [,&nd'litikol] analytique
Answer ['a:mnsor], réponse ', solution'

Antisymmetric [entisi'metrik], antisymétrique **

appendix [o'pendiks] appendixes or appendices of book
appendice " of document annexe

applicable [o'plikabl], applicable (to : a)
Application [,@pli'ker[on], application’

Applied [o'pla1d], appliqué

Applied Linear Algebra, algebre linéaire appliqué
Appreciable [o'pri:[obl]

Appreciable, appréciable™

Approach [o'prost[], approach value, valeur approchée **
Approximation [o,proksi'mer[on], approximation'
arbitrarily ['a:bitrorali], arbitrairement

arbitrarily close to arbitrairement proche de
Department of Mathematics 11 UNIVERSITY OF 08 MAI 1945 GUELMA



Arbitrary ['a:bitrort] adj, arbitraire™®

arc [ak], arc

arc sine x

Area ['corio] domaine ",

Argument ['a:gjomont], argument

Argument, the argument of a complex number
Arithmetic [o'r10mot1k], arithmétique

Article ['a:tikl], article™

assembly [o'sembl1]

Assertion [o's3:fon] ], statement, affirmation ™, assertion ™
Associative [o'sos[10t1v], Mathematics, associatif-ive
Associativity, associativité, L'associativité de I'addition dans R.
Assume [o'sjuim], supposer, supposons que,
Assumption [o'samp[on], hypothese ™

Asymptotic, asymptotique

attention [o'ten[on]

Automorphism, automorphisme ™ [otomorfism]

average ['zvorids |, moyenne '

Duplicated lecture notes, polycopié™

Axiom : a statement regarded as self-evident; accepted without proof
Axiom ['zksiom], axiome™

axis ['zksis] noun, pl axes, axe
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Ball [bo:1], boule'

Bar [ba:], barre {, we say X bar, On dit X barre.

Basic ['bersik], fondamental ®¥, essentiel *¥, élémentaire *
Basis ['be1sis] pl bases, base’

because [b1'kpz]

Because, since [bi1'kpz], puisque, car, comme
behaviour, behavior Us [br'hervjor]

being ['biiig]

Belong [br'lpy], appartenir a

below [bi1'lov]

Best [best], le meilleur, la meilleure

Best approximation, la meilleure approximation
Bibliography [,bibli'vgrof1], bibliographie', référence’
Bijective [bar'dzektiv], bijectif *

Bijective function

Bilinear, bilinéaire, « Math. Application, forme bilinéaire pour un couple
de variables, linéaire par rapport aux deux variables.

Binary ['bainori], binaire
Binary relation, relation binaire
Binomial : an expression with two terms

Binomial [bai'novmiol], Mathematics, binome™
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Bisection [bar'sek[on], division en deux parties égales, bissection’
Bnach space, un espace de Banach

Body ['bod1], Field, corps™

Bound, [basnd], bounds, [bauvndz], limite(s) '™, bornes
Boundary ['bavndor1], limite ', frontiére"

Bounded ['bavndid]

bounded above, bounded below, borné(e) supérieurement,
borné(e) inférieurement

Boundless ['bavndlis], infini, illimité

bracket ['brzkit], bracket ['brzkit], parenthése ' left bracket
parenthese a gauche right bracket parenthese a droite

Branch [bra:mnt[], branche’

By using the ..., En utilisant ...

C

Calculate ['kzlkjvlert], calculer”

Calculus, pl calculuses ['kalkjuvles], calcul ™
Canonical [ko'nonikol], canonique ™
Cardinal ['ka:dinl], adjective, cardinal

Cartesian [ka:'tiizion] adjective ; noun cartésien(ne)™"”
Cartesian coordinates plural noun Mathematics :coordonnées
Pl cartésiennes

category ['ketigor1], catégorie '
Centre, center Us ['sentor], centre™

Department of Mathematics 14 UNIVERSITY OF 08 MAI 1945 GUELMA



certain ['s3:ton]

chain [t[e1n], chaine

Change of basis changement de base

changing ['tfeind31y] adjective variable, changeant
Chapter ['t[eptor], chapitre™

character ['kzriktor] noun caractére™
characteristic [ kerikto'ristik], caractéristique

characteristic polynomial

characterization [keariktorai'zei[on], interprétation
caractérisation’

characterize ['kariktoraiz]

choice [t[o1s]

circle ['s3:kl], cercle ™

close [klows], proche

Closed [klovzd], fermé ™

Closure ['klouzor], fermeture’

coefficient [kowi'fifont], coefficient™

cofactor ['kou,faktor], comatrice, cofacteur™

Collection [ka'lek[on], collection '

Column ['kolom], colonne ' colum nvector, vecteur colonne

Combination [ kombi1'ne1 [on], combinaison '
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combinatorial, combinatory Mathématique combinatoire
combinatorial analysis, combinatorics, Mathematical Induction in
Combinatorics

comma ['komos], virgule'

comment ['koment] , commentaire ", remarque’

Comments about the chapter II, commentaires sur le chapitre Il
common ['kpmon]

Commutative ¥ [ko'mjuitotiv], lois ' commutatives
Commutativity, commutative property

Compact [kom'pzkt], compact **

Compact self-adjoint operators on a Hilbert space
compactness [kom'pxzktnis] noun compacité "
compactness [kom'pzktnis] noun compacité’
Comparable ['komporabl], comparable

Comparison [kom'pzrisn], Comparison test, comparaison ’
Complete [kom'pliit], complet (-éte’), un espace complet
Complex ['kompleks], complexe **

complex-valued function fonction a valeurs complexes
Component [kom'povnont], composant

Components [kom'povnonts], les composants de X
Composite ['kpmpozit], Mathematics, composé
Composite number, not prime, nombre composé
composition [ kompa'z1[on] composition '
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computation [kompjs'te1fon] noun calcul ™ estimation ',
évaluation

Compute [kom'pju:t], Calculer

Concept ['konsept], notion’, idée’, concept™
Conclusion [kon'klu:zon], conclusion ', fin'
Condition [kon'd1[en], condition'

conditional [kon'd1 [onl], conditionnel

cone [kouvn] noun Mathematics, cone™
congruence |['kopgroons], Mathematics, congruence
Conjecture [kon'dzekt[or], conjecture’

Conjugate ['kondzwvgert] , conjuguée (matrice)
Conjugate or Dual of an Operator

Connected [ko'nektid] adj connected and disconnected
Mathematics, connected space, connexe™

consequence ['konstkwons] noun conséquence ',
consequence ['konsikwons] noun, conséquence’
Constant ['konstont], constante ", un nombre constant **
constant constant(e) **

constant function, fonction constant(e)

construction [kon'strak[on], construction

Contained [kon'teind], contained in A.

Containing A

Continuous [kon'tinjusas], continu(e)
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Contraction [keon'trzk[on], contraction’
Contradiction [kontra'dik[on], contradiction’

convention [kon'venfon] noun convention' by convention 0!/=1
and a’=1, par convention o!=1 et a’=1. By convention, the degree
of p=0 is -0,

Converge [kon'v3:dz], converger *
Convergence [kon'vaidzons], convergence'
Convergence and Continuity
Convergent [kon'va:dzont], convergent(e)*®

Converse ['kpnvs:s], inverse

Conversely [kon'vs:sli], inversement

Convex ['kpn'veks], convexe

Coordinate [kou'o:dinit], Mathematics, coordonnée
Corollary [ko'rplori], corollaire™

Cosine ['kovsain], cosinus™

Countable ['kavntobl] adjective, dénombrable

Countable dense subset, sous-ensemble dense dénombrable
counterexample ['kavntorig,za:mpsl], noun, contre-exemple™
counting ['kavntin], calcul ™ , the prime counting function
Couple ['kapl], couple ™

Course [ko:s], cours nom masculin

Criterion [krai'trorion] noun, pl criterions or criteria
[krar'trorio], critére™
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cryptography [krip'tpgrofi] noun cryptographie
cube [kju:b], Mathematics, cube™

Cubic ['kju:bik], cubique “¥

curve [ks:v], courbe

cyclic, ['saiklikal], cyclical, adjective, cyclique

D

Decomposition [.ditkompo'zifon], décomposition '
Decreasing [di'kriis1g], décroissant “/

Define [di'fain], définer, on définit

Definite ['defin1t], défini-e ™"

Definite integral,

definitely ['defin1tl1]

Definition [defr'nifon], définition'

Definitions and basic properties

degenerate dégénéré(e)

Degree [d1'gri:], degré™

Demonstrable ['demonstrobl] démontrable ™
Demonstration [, demon'strer [on], démonstration f
Denominator [di'npmineitor], dénominateur ™

Denote [di'nout], indiquer, dénoter, on note

Dense [dens], dense ™
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Density ['densiti], densité’

Department [di'pa:tmont] noun département ™
depend on dépendre de

derivation [.deri'verfon], dérivation *
Derivative [di'rivotiv], Mathematics, dérivée’
Determinant [di'ts3:minont], déterminant™
Development [di'velopmont], développement ™

nom,adj

diagonal [da1'®gonl], diagonal *", diagonale
Diagonalizable, diagonalizable **

Different ['difront], (different from)not the same, different
differentiable function fonction dérivable

differential [ difo'renfol], différentiel, différentielle
Differential equation, équation différentielle

Differential geometry, géométrie différentielle

Differential operator

Differentiation [diforen[1'e1[on], Mathematics différentiation’
Digit ['did3zi1t] noun Mathematics, chiffre™

Dimension [dar'menfon], dimension’

Direct [dai1'rekt], direct-e, (direct) sum somme (directe)

Direct sum of subspaces, Direct sums

directly [di'rektli] adverb = straight directement

Disconnected [,disko'nektid] adjective
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discrete [dis'kriit] adjective Mathematics, discret (-éte')
discriminant [dis'kriminont], Mathematics discriminant™
discussion [dis'kafon] noun discussion ', débat ™

Disjoint [dis'dzoint] adjective Mathematics, disjoint
Disjoint sets, ensembles disjoints

Distance ['distons], distance’

distinction [dis'tigkfon] noun = difference distinction
Distribution [distri'bju:fon], distribution’

Distributions and Sobolev Spaces

Diverge [da1'vs:d3], diverger”

Divergence [dai'vsidzons], noun, divergence’
Divergent, adjective [dar'vs:dzont]

Divided [d1'vaidid], divisé

Divisibility, la divisibilité '

Divisible [di'vizobl], divisible™ (by : par)

Division [d1'vizon], la division

divisor [di'vaizor] noun Mathematics diviseur

Domain [dov'mein], domaine ™

dominant ['dominont] dominant

Dot [dnt], pois " Mathematics, point™

double ['dabl] adjective double

Double ['dabl], double *¥
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Dual ['djwal], duel™

easily ['iizili] adverb facilement

4 simple ¥

Easy ['iiz1], facile
Eigenspace, espace propre

Eigenvalue, ['i:;gen 'velju: ], valeur propre
Eigenvalues and eigenvectors of a symmetric matrix
Eigenvector, vecteur propre

Element ['elimont], élément™

elementary [.eli'mentor1]

Elementary Number Theory, is the pureset branch of pure
mathematics.

Elements of Hilbert Space

Empty ['empt1], vide, the set with no elements. L ‘ensemble vide.
end [end]

Endomorphism [endos'mo:fizom], endomorphisme ™

entire [in'taror] adjective (tout)entier before plural noun
entier

Epsilon, epsilon, [epsilon]
Equal ['i.kkwol], Mathematics, égal
Equality [1'kwolit1], égalité’

Equation [1'kwerzon], Mathematics, Chemistry, équation’
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Equipped [1'kwipt], muni-e,

Equivalence [1'kwivalons], équivalence

Equivalence relation

Equivalent [1'kwivolont], adjective équivalent

establish [1s'tebli[]

estimate ['estimot] estimation '

etc [1t'setora], abbreviation of et cetera : abréviation de et catera, etc
Euclid’s Algorithm

Euclidean [ju:'klidren], euclidien, non-Euclidean geometry,
géométrie’ non-euclidienne

Evaluate [1'valjuert], évaluer, calculer
evaluation [i,valjv'erfon], évaluation’
Even ['iiven], pair, paire **

Even function, fonction paire

Every ['evri], for every, tout, chaque, tous, pour tout
Evident [‘evidont], évident **

Exact [1g'zzkt], solution exacte

Example [1g'zaimpl], exemple™

Except [1k'sept], sauf

Exercise ['cksosarz], exercice ™

Existence [1g'zistons], existence '

Expansion [1k'spen[on], développement ™

explain [ik'splein] verb expliquer
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exponent [ik'spovnont] noun, Mathematics, exposant™
Exponential [ ekspos'nen[sl], exponentiel
Exponentiation

express [ik'spres]

Expression [1k'sprefon], expression '

Extension [1k'stenfon], extension'

External [1k'st3:nl] externe

F

Factor ['faktor], Mathematics, facteur™, élément™
Factorial [fek'tor1al], factoriel

Factorization, factorisation

Factorize ['fxktoraiz], Mathematics, mettreen facteurs
False [fo:ls] faux, fausse

Family ['femili], famille"

Famous ['fermos] célebre

Fibonacci sequence [,fibo'na:tf1'sizkwons], Fibonacci series
[.fiba'naitf1'storts] noun Mathematics suite' de Fibonacci

Field [fi:ld], corps
finally ['fainoli] adverb finalement
Find [faind], rouver, we find, on trouve

Finite ['famnart], lLimité, fini, finie
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finite dimension, dimension finie
infini te dimension, dimension infinie

Finite dimensional, de dimension finie
finite element method

finite set, ensemble fini

First [f3:st], premier

First order differential equations, équations différentielles du
premier ordre.

Firstly ['faistli] adverb, d'abord, premierement

Fixed [fikst], unique fixed point, point fixe unique

Following ['folov1n], suivant, suivante

For all, pour tout, For every, pour tout

Form [fo:m], forme"

Formula ['fo:mjulo] pl formulas ['foimjsles] or formulae ['foimjoli:], formule
formulation [foimjvs'lerfon] noun formulation'

Fraction ['frek[fon], Mathematics, fraction'

Free [fri:], [ibre

From the hypothesis, d’'aprers 'hypothese

Function ['fagkfon], fonction® Math. Relation qui existe entre deux
quantités, telle que toute variation de la premiere entraine une variation
correspondante de la seconde (ou en terme d'ensembles, étant donné deux
ensembles X et Y, toute opération qui associe a tout élément x de X un élément
y de Y que I'on note f(x).

function in three variables fonction en trois variables

Functional ['fagk[nal], fonctionnel, analyse fonctionnelle
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Functional analysis, analyse fonctionnelle
Fundamental [,fando'mentl], fondamental, essentiel

fuzzy ['faz1], flou

G

gcd, The greatest commun divisor. Le p.g.c.d, le plus grand
commun diviseur

General ['dzenoral], général

generalization [dzenorslai'ze1fon], généralisation’
geometric series série géométrique

Geometry [dzi'omitri], géométrie’

global ['glosbl] adjective

global maximum maximum global
local maximum maximum local

global minimum minimum global
local minimum minimum local

Graph [gra:f], graphe™
graphic ['gref1k], graphique **

Group [gru:p], groupe ™

H

half-open interval intervalle demi ouvert
Harmonic [ha:'mpnik], Mathematics, harmonique

Heat [hiit], chaleur'
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Heat equation, équation de la chaleur.

Hence [hens], d'ou

High [ha1], haut, higher dimensions

Hilbert Spaces

hint [hint], hint of the proof

hold [hosld], holds [howldz]

Homeomorphism homéomorphisme™ [omeomorfism]
Homogeneous [,hovmoa'dzimiss], homogene
Homogeneous system, systeme homogene
homomorphism [homo'mo:fizom] noun

hyperbolic [,harpa'bolik], hyperbolical [,harpa'bolikal],
hyperbolique

Hyperbolic function, Mathematics : fonction " hyperbolique.

Hypothesis [hai'poOisis] noun, pl hypotheses [har'ppOisiiz],
hypothése f

I

i- th column

i.e., identically equivalent, identiquement équivalente
Idea [ar'dio], idée

ideal [a1'd10]], adjective or noun, idéal™
identically [a1'dent1kal1]

Identity [a1'dentiti], identité '
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Identity matrix, Identity map

If and only if, si et seulement, si

iff ['1f], if and only if, si et seulement si
illustrate ['ilostrert]

illustration [,1los'trerfon] noun illustration '
Image ['1m1d3], image "

Imaginary [1'madzmori], imaginaire™
Imaginary number (Mathematics) :nombre ™ imaginaire
implication [,impli'ke1[on], implication '
Implies that, implique

important [1m'po:tont], important-e

Important, the most important concept concerning sequences is
convergence.

Improper [1m'propor], improper

improve [1m'pru:v], améliorer, développer
improvement [ 1m'prurvmont]

in other words autrement dit

Increasing [in'kriisin], croissant, suite croissante
Indeed [1n'diid], en effet

Indefinite [in'defin1t], indéfini-ie, illimité
Indefinite integral

independence [,ind1'pendons], indépendance

independent [,ind1'pendont], indépendant
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Indeterminate [,indr'ta:mnrt]

indeterminate form of type zero over zero

index ['1ndeks] pl indices ['indisiiz], indice ™
Induction [1n'dak[on], récurrence
inequality [, ini'kwoliti], inégalité’
inferior [in'frorior]

Infinite ['infinit], infini, illimité ™

Infinite dimensional, de dimension infinie

Infinitely ['infinitli], infiniment

Infinitesimal [,infin1'tesimol], Mathemat ics infinitésimal *
Infinity [in'finriti], infinité ', infini ™

Infinity, the limit of f as x tends to infinity is a, la limte de f lorsque x tend
vers l'infini est a.

Initial [1'nifol], initial ™

Initial condition, condition initiale

Initial value, valeur initiale

Injective injective

Inner ['1nor], inner product, produit scalaire.
Inner product spaces, espaces préhilbertiens
Integer ['intidzor], entier (nombre ™)
Integrable, intégrable *

Integral ['intigrol], intégral

Integral operator
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Integration [,inti'gre1fon], intégration’
Interior [in'tiorior], intérieur (-eure')

Internal [in't3:nl], interne

Interpolation [in,t3:pe'ler[on], interpolation '
Intersection [,into'sek[on] Mathematics, intersection '
Interval ['intovol], intervalle™

Introduce [,intro'djuis] présenter

introduction [, intro'dak[en], introduction'
Inverse ['inv3:s], inverse

Invertible matrix, matrice inversible

Invertible, invertible matrices, inversible **
involve [in'volv] involving faisant intervenir
Irrational [1're[onl], Mathematics, irrationnel™
irreducible [,ir1'djuisebl], irréductible ™

irregular [1'regjolor] adjective, Mathematics, irrégulier
isometric [,aisou'metrik], isométrique

isomorphism [aisos'moifizom] noun, isomorphisme
It follows that, i/ vient

Iterate, itérer

Iterative ['rtorot1v], itératif, itérative ™

Iterative Methods for Solving Linear Systems

J,K
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Jacobi’s method, Méthode de Jacobi
Jacobian lejacobien [= le déterminant de la matrice jacobienne]
Jacobian matrix, matrice jacobienne

Kernel ['k3ml], noyau™

L

L.H. S. [ = left hand side] terme de gauche
Laboratory [lo'borator1], laboratoire ™
Large [la:d3], grand

Large enough assez grand
sufficiently large suffisamment grand

Law [Io:], loi'

Leading ['li:dig], the leading coefficient

Least [li:st], le plus petit, la plus petite. Least squares method,
Least upper bound of a set

Lemma ['lems] noun, pl lemmas or lemmata ['lemoto], lemme
Let f be a function, Soit f une fonction

Let [let], let E be a nonempty set, Soit E un ensemble non vide.

likewise ['laikwaiz] adverb de méme, également, aussi, de plus, en
outre

Limit ['lim1t], la limite '
Limited ['lim1t1d], limité, borné **

Line [lain], Mathematics, ligne'
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Linear ['lin1or], linéaire ™

Linear Algebra

Linear Operator, linear maps, linear equation, ...
Linearly dependent

linearly dependent, [iés, [inéairement dépendants
Linearly independent, [ibres, linéairement indépendants
Log [Ing]. log logarithme ™

Logarithm ['Ingori®om] logarithme ™

Logic ['Ind31k], logique "

Lower ['lovor], inférieur (-eure )

Lower bound

Lower triangular matrix, matrice triangulaire inférieure

LU factorisation

M

m x n matrix [ m by n matrix], matrice a m lignes et n colonnes
Manner ['mznor], maniére ', facon'
Map ['mzp], Mathematics, application '
Maple ['me1pl]

Mapping ['mapig], Mathematics, application '
Maps and their graphs

Mathematical [, mz6o'metikosl], mathématique **

Mathematical induction,
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mathematically [ m&6o'matikoli] adverb in general
mathématiquement

Mathematician [,mx06omo'ti[on], noun mathématicien(ne)"?
mathématicien(ne)™®

Mathematics [ mx0o'metiks], noun mathématiques ™ In applying
mathematics. In applied mathematics.

matrix entry (pl . entrie s), coefficient d'une matrice

Matrix norm, norme matricielle

Matrix p1 matrices ['mertriks], matrice’

Maximal ['maksiml], maximal*” Maximal element

Maximum ['maksimom], p| maximums or maxima, maximum "
Maximum principle, principe du maximum

Measurable ['mezorabl], mesurable ™

Measure ['me3or], mesure

Measure and integration

member ['membor]

Method ['me6od], méthode *

Methods for Eigenvalues of Symmetric Matrices
Metric ['metrik], or distance function, métrique.
Metric space, un espace métrique.

Minimal ['miniml], minimal

minimization [mmimar'zei[on], minimisation’
Minimization of Convex Functions
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Minimum ['minimom], pl minimums or minima, minimum "
modelling, modeling Us ['modlig] modélisation "
modulo, modulo

Modulus ['mpdjvles], pl moduli ['mpodjs,lar], Mathematics,
Physics, module™

Monotone ['monstovn], Mathématique, monotone *
Monotone matrix, matrice monotone
Monotonous, [mo'notonas], monotone *¥
multi-index multiindice

multi-linear form, forme multilinéaire
Multilinear, multilinéaire **

multiple ['maltipl], Mathematics multiple

multiple ['maltipl], Mathematics, multiple™
multiple root racine multiple

multiplication [,maltipli'ker [on], multiplication "
multiplicative ['maltipli,kertiv] Mathematics, multiplicatif
Multiplicities of an eigenvalue

multiplicity [maltr'plisiti], la multiplicité "
Multiplied by, Times, fois, 3 fois 4.

Multiply ['maltipla1], multiplier, fois

N

namely ['neimli] adverb
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Natural ['nazt[rol], naturel , entier
Natural numbers: 0,1,2,...
near [nior]

Necessary ['nesisori], nécessaire

Necessary condition, condition nécessaire. a necessary and
sufficient condition, une condition nécessaire et suffisante

Negative ['negotiv], négatif, négative.
Neighbourhood ['neibshwd], neighborhood Us, voisinage
Neutral ['nju:tral] neutral element, I'élément neutre

neutrix ['nju:itriks] neutrices noun a neutrix is an additive
convex subgroup of R

Nil [n1l] noun zéro

Non- [non], non, non linéaire, nonnegative, nonempty, ...
Noncommutative, nonnegative, ...
non-constant, non constant(e)

non-degenerate, nondegenerate non dégénéré(e)
Nonempty set, un ensemble non vide.
Nonhomogeneous

Nonlinear [,non'linior], non linéaire

non-linear, nonlinear, non linéaire

Nonlinear Systems and Numerical Optimization
Nonzero vector, un vecteur non nul

Norm [no:m], la norme
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Normal ['nommol], normal

Normed linear space, espace vectoriel normé

Normed space [no:mod], espace normé

Norms and condition numbers

Notation [nov'teifon], Mathematics, notation f

n-th [en6], the nth le n-ieme

n-th derivative, dérivée n-ieme

nth prime, The nth prime number, le n-ieme nombre premier.
n-tuple, n-uplet
null [nal], nul, nulle™®

Number ['nambor], nombre ™ Number theorist, Number
Theory

Numerator ['njuimorertor], Mathematics, numérateur™
Numerical [nju:'merikal], Analyse numérique
Numerical integration, intégration numérique

Numerical Solution of Ordinary Differential Equations

O

object ['pbd3z1kt]

obvious ['pbvios], évident

Odd [od], impair, un entier impair, une fonction impaire
Odd function, fonction impaire

ODE, Ordinary Differential Equations
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on the other hand dautre part
Open ['oupean], ouvert

Operation [,ppa're1 [on], opération’
Operator ['oporertor], opérateur™
Optimization [,pptimar'zerfon], optimisation’
orbit ['o:bit], orbite

Order ['o:do], ordre™

Order relation, relation d’ordre
ordered pair couple ordonné
Ordinary ['o:dnr1], ordinaire
origin ['pridzin] noun origine'

Orthogonal [o:'0pgonl], orthogonal, polynéme orthogonaux, matrice
orthogonale

Orthonormal basis, une base orthonormée
Orthonormal, orthonormé-e

Orthonormalization Orthonormalisation, Orthonormalisation

Gram-Schmidt orthonormalisation
Otherwise ['Adowalz] adverb, autrement
Otherwise ['Adowaiz], sinon

Over ['ouvor], sur

P

pair [peor], couple
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Parameter [po'remitor], Mathematics, parametre™
part [pa:t], partie '

Partial ['pa:[sl], partiel

partial derivative dérivée partielle

Partial Differential Equations

partial sum somme partielle

partial sum somme partielle

Particular [po'tikjolor], particulier, particuliére

Partition [pa:'tifon], partition, Partition theory is the hardest branch of
number theory

path [pa:0], chemin
PDE [pi: di: i:], Partial Differential Equations, EDP

perfect ['ps:fikt] adjective parfait there is a hard problem
with odd perfect numbers

Plagiarism ['pleidzjorizom] noun plagiat

plane [plein; |, Mathematics, plan™

Plus [plas], plus

PMI Principle of Mathematical Induction

Polar ['povlor], polaire ™

Polynomial [poli'nosmial], polynéme™

Polynomial interpolation, polynome et interpolation
Positivity, positivité,

Potential [pov'tenfal], adjective, Mathematics, potentiel.
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Power ['pavar], puissance "

powerful ['pavofsl] adjective 108 is a powerful number,
puissant ¥

pre... [pri;] prefix pré...

Previous ['pri:vias], précédent, look the previous formula.
Prime [praim], Mathématique, prime, f prime:f prime
Prime [praim], premier

prime number, un nombre premier, 2, 3,5,7,11,13, ...
Primitive ['primitiv], The primitive root of a, primitif™
Principle ['prinsopl], principe ™

Probability [probo'bilrti], probabilité’

Problem ['problom], probleme™

process ['provses| processus”

Product ['prodakt], produit™

progression [pro'grefon] noun; in general, Mathematics
progression " arithmetic progression, progression arithmétique
geometric progression, progression géométrique

Proof [pru:f], démonstration ', preuve '

Property ['propoti], propriété "

proposition [,propo'zi[on], proposition

prove [pru:v], prouver , démontrer

Prove that, prouver que, montrer que, démontrer que.

provided that a condition que
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pseudo- ['sjuidos] prefix pseudo-
pure [pjuor] adjective pur-e

purpose ['p3:pas], but”, objet”

Q

Quadratic [kwo'dretik], quadratique **
Quadratic forms, formes quadratiques
Quadrature ['kwodrotfor], quadrature *
Quantity ['kwontitr], quantité’

Quasi- ['kwerzar], quasi-, norms and quasi-norms
Question ['kwest[on], question'

Quotient ['kwoufont], Mathematics, quotient™

R

R. H.S. [= right hand side] terme de droite

Radius ['reidios] noun, pl radiuses , rayon ™

Range [reind3], the range of f, L'image = f(E), the value of f

Rank [renk], le rang

ratio ['rerf10v] noun, rapport” raison

rational number ['r&[onl], unnombre rationnel

Real [r10l], Mathematics, réel

Real numbers denoted by R, On note par R I'ensemble des nombres réels.,

real-valued function fonction a valeurs réelle
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reasoning ['ri:zznin], raisonnement™

recall [r1'ko:]]

Recall that, rappelons que

Reciprocal [r1'siprokal], réciproque, inverse
Reduction [r1'dak[on], réduction’

Reduction of a quadratic form to a sum of squares
Reference ['refrons], bibliographie ', référence "
reflexive [ri'fleksiv], Mathématique, réflexif, -ive
Regular ['regjolor], régulier

Relation [r1'le1fon], relation

relatively prime premiers entre eux

remainder [r1'meindor], reste

Remark [ri'mak], remarque’

representation [reprizen'te1fon], représentation’
research [r1's3:t[], recherche(s)

Residue ['rezidju:], résidu™

Resolvable [ri'zplvobl] adjective résoluble
Resolve [r1'zplv], résoudre’

respectively [r1'spektivli], resp. respectivement
Rest [rest], /e reste ™

restriction [r1'strikfon] restriction ', limitation

Result [r1'zalt], résultat™
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Riemannian geometry noun géométrie riemannienne
Riemannian, riemannien

Right angle angle droit

Ring [rig], anneau™

Root [ruit], Mathematics, racine ' Simple root, racine simple,
double root racine double, triple root racine triple, multiple root
racine multiple, root of multiplicity m racine de multiplicité m

root of multiplicity m racine de multiplicité m
Row [rov], ligne '
row vector vecteur ligne

Rule [ru:l], régle’

S

Said [sed], A sequence is said to be Cauchy if, Une suite est dite de Cauchy,
Si

Sample ['saxmpl], échantillon™

Scalar ['skeilor] Mathematics, scalaire ™
Scalar product, Produit scalaire

Section ['sek[on], section’, partie’
Self-adjoint [self], autoadjoint (opérateur)
Semi- ['semi1], semi-, seminorm, semi-norme
Separability, séparabilité

adj

Separable ['seporobl], séparable

Separation [,sepa're1fon], séparation
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Sequence ['si:kwons], suite’

Series ['sioriz], Mathematics, série’, suite'

seriously ['siorrosli] adverb sérieusement, avec sérieux
Set [set], collection ', ensemble ™

Set of n-th degree polynomials, L'ensemble des polyndmes de degré
n.

Setting ['setip]

Setting ['setin], posons, on pose

Several ['sevral], plusieurs, several variables, plusieurs variables
Show that [[os], montrer que

Sign [sain], le signe ™

Similar ['similor], semblable **

Similar matrices, matrices semblables

similarly ['similoli] adverb, dela méme facon, de facon similaire
Similarly, we have, de la méme facon, on a

Simplification [,simplifr'ke1[on], simplification '
Simultaneous [ simol'teinios], simultané, simultanément
Simultaneous nonlinear equations

since [sins], comme, puisque

Since f is linear, comme fest linéaire

Sine [sain], sinus, sine X, sinusx

situation [ sitju'erfon] noun situation

skew [skju:], anti-
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skew-symmetric, anti-symétrique

Solution [so'luifon], solution’

Solution of systems of linear equations

solve [splv], résoudre”

Some [sam], some examples, guelques exemples

Space [speis], un espace

Special ['spe[al], spécial, particulier

Special matrices

Spectral ['spektral], le rayon spectral

Spectral analysis, Analyse spectrale

Spectre, specter Us ['spektor], spectre ™

Square [skweor], carre™

Square matrix of order n, matrice carrée d'order n.
Squarefree numbers, [ibre de carrés

Standard ['stendod], standard,

Standard basis, [a base canonique

Step [step], étape, two steps, deux étapes

Strictly ['striktl1], d'une maniéere stricte

strictly increasing function fonction strictement croissante
Strictly less than, strictement inférieur-e a

strictly monotone function fonction strictement monotone

Strong [stroy], fort ™
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Strong convergence and weak convergence
Structure ['straktfor], structure'

Study ['stad1], étude’

Sub [sab], subsequence, subspace, ....., sous-suite, sous-espace, ....
subgroup ['sabgru:p], sous-groupe™

subgroup ['sabgru:p], sous-groupe ™

subject ['sabdz1kt]

Subsequence, sous-suite '

Subsequent ['sabsikwont], in the subsequent chapters.
subset ['sab,set], sous-ensemble™

Subspace ['sab, sper1s], sous-espace ™

Subspecies ['sab,spiifiiz] pl sous-espéce’
substitution [,sabst1'tju:[on], remplacement ™, substitution’
subtract [sob'trekt] verb soustraire

Successive [sok'sesiv] adjective successif
Successive [sok'ses1v], successive itérations.

Such that, tel que, tels que, telle que, telles que

Sufficient [so'f1[ont], suffisant*” Sufficient condition
Summation [sa'mer[on], addition '

Sup [sap], sup, maths, supérieur, the sup of A, le sup de A
superior [su'piorror]

surface ['s3:f1s] surface’
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Surjective [s3:'dzekt1v], surjectif™®

Symmetric [s1'metrik], Mathematics, symétrique
Symmetric positive definite matrices

Symmetrically [si'metrikoli] adverb symétriquement, avec
symétrie

Symmetry ['simrtri] noun symétrie’

System ['sistom], systeme ™

T

Table ['te1bl], tableau ™ liste "

tangent ['tendzont] noun, Mathematics, tangente'
TD [ti:'di:], abréviation de travaux dirigés (Université)
Technique [tek'niik], technique'

tend [tend]

The dimension of a vector space

The intersection of Sand T, the unionof Sand T.
the Laplace operator opérateur de Laplace

The set of ...... such that, {The set of .. such that...},

L'ensemble de ...tel que

theme [0iim], theme ", sujet

Theorem ['Ororom], théoreme ™

theoretician [,Ororo'tifon] theorist ['O1orist] noun

Theory ['O10r1], théorie'
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Therefore ['0¢cofoir], donc, par conséquent
This means, cest-a-dire

PhD [picertf'di:] Univ abbreviation of Doctor of Philosophy =
qualification doctorat ™ to have a PhD in ...: avoir un
doctorat de ...

throughout [Ors'ast] preposition, partout dans
Times [taimz], multiplier, fois, 3 times 4, 3 foie 4
To present, to show, to prove, ...

Topologic [,topa'lndz1k], topological [,topa'lndzi1kal], topologique *¥
Topological space, espace topologique **

Topology [to'polad31], topologie*

total ['toutl]

Trace [tre1s], la trace "

Trace, the trace of a matrix, /a trace d'une matrice
Transcendental [ trensen'dentl], transcendant
Transcendental number, un nombre transcendant

transformation [trensfo'merfon] noun Mathematics,
Physics, Linguistics transformation

Transitive ['trenzitiv] |, transitif “/
Transpose [trens'povz], transposer
Transpose, A transpose, A transposée
Triangle ['trai@ngl], triangle ™

Triangle inequality, inégalité triangulaire
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Triangular [trat'®ngjoler], triangulaire *"

Tridiagonal matrices

tridimensional [,trardi'men onl], tridimensionnel, a trois dimensions
Trigonometric formulae, formules trigonométriques

Trigonometric, [,trigono'metrik], trigonometrical
[,trigona'metrikal], trigonométrique, série trigonométrique

trilinear form, forme trilinéaire
triple ['tripl], triplet

Trivial ['trivial], trivial, -e, mpl -iaux
Twice [twais], deux fois

twice differentiable function fonction deux fois dérivable
n-times continuously differentiable function fonction n fois
continument dérivable

twin [twin], twin primes, nombres premiers jumeatx

U

Unbounded [an'bavnd1d], illimité, non borné
Unbounded operator, opérateur non borné

Uncountable ['an'kauntobl], non dénombrable, the set of real
numbers is not uncountable.

understand [,ando'stend] understood
Unicity, unicité'
Uniform ['juniform], uniforme

Uniformly ['juniformli], uniformément, a map uniformly continuous,
application uniformément continue.
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Union ['jumnjon], union
Unique [ju:'niik], unigue™
uniquely [ju:'nikkli] adverb
Uniqueness [ju:'nitknis], unicité’

Unit ['junnrt], unité’

Unitary ['junitorr], matrice unitaire, groupe unitaire, application
unitaire

Unknown ['an'novn], inconnu®

Unlimited [an'limrtid], illimité®®

unresolved ['anri'zplvd] = unsolved, problem, non résolu
Upper ['Apor], upper bound, /a borne supérieure

Upper triangular matrix, matrice triangulaire supérieure
Using integration by parts gives,

Using the last equation gives

Using theorem 1.2, En utilisant le théoreme 1.2,

usual ['ju:zual]

\Y

Value, values ['valju:], valeur'
Variable ['veoriobl/, variable
Variation [veori'erfon], wvariation'
variety [vo'raroti] noun variété’

Various ['veorios] différent
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Vect ['vekt] Vect

Vector ['vektor], Mathematics, vecteur™

vector space of dimensi on n, espace vectoriel de dimension n
Vector space, un espace vectorial ou un espace vectorial norme
vector subspace, sous-espace vectoriel

verification [,verifi'keifon] = check, vérification ',
viewpoint ['vjupoint], point " de vue

Volume ['voljuum], noun, volume™

W, Z, X

Wave [weiv], wave equation, equation des ondes
We denote by, on note par

We distinguish two cases, On distingue deux cas
We have, we've, ona, nousavons

We obtain, on trouve

We put, Put, Setting, posons, on pose

We see that, on voit que

weak [wik], faible, weak convergence

Weak topology, la topologie faible

whatever [wot'evor]

whence [wens] conjunction d'ou

Whence, hence, therefore, and hence [wens], d'ou

Department of Mathematics 50 UNIVERSITY OF 08 MAI 1945 GUELMA



where, where p is an odd prime, ou
whereas [weor'®z] conjunction = while alors que, tandis que

whereby [weo'bai] pronoun par quoi, par lequel (or laquelle etc), au
moyen duquel (or de laquelle etc)

whether ['wedor], si which [wit[] whichever [wit['evor]
while [waill] = during the time that pendant que
whole [hovl] adjective = entire tout,entier

whose [hu:z] possessive pronoun aqui

with respect to [= w.r.t.], parrapporta

wlog = without loss of generality

Work [w3k], travail, in this work we prove that ...., dans ce travail
montrons que .....

X, x [eks], x to the power n, X to the n, X a la puissance n.
Zero ['ziorou], pl Zeros or zeroes noun Zzeéro

zeta zeta zeta function

Part 4, Nonordinary English words

In the following section we ask wether we can read correctly the following mathematical
words or not, without seeing the ordinary Engish words.

4.1. Nonordinary mathematical words

Problem 1. Re-write the following mathematical words in ordinary Engish.

A [o 'set] [o'bav] ['@bsolu:it] ['edip] [o'difon] [od'm1t] ['@ldzibro] [,eld31'brerik]
[‘@elgo,r10om] ['pltonertin] [o'naelogos] [o'nelosts] [o'nelisiiz] ['ainsor] [,a&pli'ker [on]
[o'prowt[] ['a:bitrori] [o,proksi'merfon] [a:k] ['aigjomont] ['a:tikl] [9'r1Omotik]
[o'sain] [9'saw[1ot1v] [9'sjuim] ['@&ks1oml].
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B [bo:l] ['bersik] ['bersis] [b1'lpg] [bar'dzektiv] [s3:'dzektiv] [1n'dzektiv] ['bainori]
[bat'novmiol] [ba1'sek[on] [bavnd] ['basndor1] [bra:nt[] [bat].

C ['kelkjoslos] [ko'npbnikol] [ka:'tiizron] ['tfeindzin] ['tfeptor] [kaerrkto'ristik]
[.keriktorai'ze1[on], ['s3:kl] [so'kamforons] [kla:s] [klowzd] [kow] [kowri'fi[ont]
['kow,fektor] [ko'lek[on]['kplom] [lain] [kombi'neifon] ['koment] [ko'mjuitotiv]
[kom'pakt] [kom'parisn] ['komplimont] ['kompleks] ['namborz] [kom'powvnont]
['‘kompozit] ['konsept] [kon'klu:d] [kon'klu:zon] [kon'difon] ['kpndzugert]
[kon'dzekt[or] ['konsikwons] [kon's1dor] ['konstont] [kon'tern] [kon'tinjsos]
[kon'trek [on] [,kontro'dikfon] ['kontent] ['kontwor] [kon'v3:dz] [kon'v3:dzons]
[ko'nekt] ['kon'veks] [,konvo'lu:[on] [ko'rplort] ['kowvsain] [sain]
['kavntobl]|[kow'veartons] [krar'trorron][krar'troria] [kros] ['sarklrkel] ['kjuibrk]
[k3:v].

D [,ditkompo'z1[on] [dir'kriisin] [di'fain] ['definit] [,defr'nifon][dr'gri:] ['delto]
['demonstrobl] [,demon'strer[on] [di'npminertor] [di'nost] ['densitr] [dr1'pendons]
[,ind1'pendons]  [,deri'verfon] [di'rrvotiv] [dr't3:mind] ['aAnd1't3:m1nd]
[d1't3iminont] [d1'velopmont] [dar'@gonl] ['darogrem] ['difrons] [,difo'ren[al]
[,diforen[1'erfon] ['dif1kalt], ['d1dz1t] [da1'rekt] [d1'rekt] [dis'kri:t] [,diskon'tinjsos]
[,diskonti'njuriti] [dis'kafon] [dis'dzo1nt] ['distons] [dis'tiggwi[] [distri'bjuifon]
[da1'v3:d3] [da1'v3:dzons] [di'vardid] [di'vizobl] [di'vizon] [di'vaizor]
[dos'mern] ['dabl] [dot] ['djuel] [djs'®lrt1].

E ['i:z1] [e13on peor] [er3zon 'vaeljui] [e1zon 'vektor] [e1zon ['fank[onz] [e13on speis]
[‘elrmont] [1,Jim1'nexfon] [r'lips] [r'liptik] [1'liptikal] ['empt1] [,endos'mo:fizom]
[‘envolowp] [‘itkwol] [r'kwolrti] [1'kwerzon] [,itkwr'librrom] [1'kwivealons]['eroar]
[Lesti'mer[on] [ju:'klrdron] [1'veeljsert] ['izven] [od] [1'vent] [‘evidont] ['Dbvios]
[1g'zekt] [1g'zaimpl] ['eksosaiz] [1g'z1stons] [1k'spanfon] [1k'spertmont] [1k'spres]
[1k'stenfon] [1k'strem1t1] [1k'strorror].

F ['feektor] ['femilr] ['fekto,rarz] ['fint[][f3:st] ['f3:stlt][f1kst] ['folowig] [forr]
[form] ['formjola] ['fraek on]['frek [onl] [fri:] ['fagk[on] ['fapgk nal] [,faAndo'mentl]

G ['g@emo] [gavs] ['dzenoral] [,dzenoralat'zerfon] [dz1'omitri] ['glowbl] ['grerdront]
[gra:f] [gruip] [rig] ['bodi] [fi:ld].
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H ['awor] [ha:'mpnik] [hi:t][h1nt] [,hovma'dziinios] [ho'mpdz1nas]
[hovm1o'moifizom] [,homo'moifizom] [hat'p3:balo] [harpa'bolikal] [,harpa'bolikal]
[hat'p3:bolo1d] [,hatr'ppBOisis] [hat'poOisiiz] [a1'd1o] [a1,dentif1'ker[on] [a1'dentitr]
[1'mi:d1ot] [,1mpli'ke1fon] [1m'plisit] [rm'plai] [1m'propor] [in] [o'ko:dons]
[in'kluid] [rn'kriisin]  [in'definit] [,indi'pendons] [1in'dakfon] [1n'daktiv]
[,int'kwolitr] [,infint'testmal] [1'n1fol] [1n'dzek[on] [,1n'hovma'dzimnias] ['1nor]
['tntidzor] ['intrgral] [,intr'grerfon] ['1torotiv] [1n'trorror] [1n,t3:pri'‘terfon]
[1n,t3:pa'lerfon]  [intd'sekfon]  ['intovol]  [in'veorront] ['1nv3:s] [1're[onl]
[,arsou'mo:fizom]

K k31, ['ksml].

L [la:st] [lo:] [1a'gre1nd] [Io'grerndz1on] [la'plaes] [liist] ['lema] [len(k)O] [let] ['1imit]
['lin1or] ['lovkal] [Iog] ['Iogor1Bom] ['lowor bawsnd].

M ['maep] [‘mepin] [mes] [mae6] [,mebo'metikal] [,mabo'matikolr]
[,mebomo'ti [on] [maOs] [,meba'maetiks] [‘mertriks ['maksiml], ['maksimom]
['meksimo] ['mezor] ['meBod] ['metrik] [‘mrinrmom] ['minims] ['mpdjslos]
['mpnotovn] [‘'moifizom] [,movti‘ver[on] ['malt1] [,maltipli'kerfon] ['maltiplaid]
[,malt1'plistti].

N ['negotiv] ['pozitiv] ['neibohwd] [nju:] [npn] [,non'linior] [nonko'mjuitotiv]
[no:mm] ['noimal] [now'te1fon] ['njurmorertor] ['nambor] [nju:'merikal]
[njur'merikalr].

O ['Dbdzikt] ['pDbvios] ['pfon, 'pfton][pn] ['owvpon] [,ppa're1faon] ['Dpore1tor]
['Dpaz1t] ['pridzin] [o:'Opgonl] [0:09' noimal]

P [po'remitor] [,pero'metrik] [,pera'bolik] [pa'renOisis] [pa'renOisiiz] [pa'tikjulor]
[pa:'tifon] [pa'sent] ['proriad] [,p3:mju'terfon] [,kombi'nerfon] [,prori'pdik] [pi:s]
[f1'nomina] [plas] ['marnes] ['pwaison] [‘powvler] [,ppli'novmial] [pri:] [praim]
['‘primitiv] ['prinsipal] [,proba'biliti] [‘problom] ['provses] ['prodakt] [pro'gre[on]
[pro'dzek [on] [pru:f] ['propoti] [pro'vardid] [pjuer] [par'Oago'rion].

Q [kwp'dretik] ['kwontiti] ['kweizar] ['kwestfon] ['kwow[ont].

R ['rerdros] ['ear1a]  [so'kamforons] ['rendom] [renk] ['refonl] [r1ol] [r1'ko:l]
[r1's1prokal] ['rek,tengl ] [r1'karons] [1n'dakfon] [r1'fleks1V] [s1'metrik]
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['treenzitiv] [r1'flekstiv] ['regjolor] [r1'lerfon] ['relotiv] [,reprizen'ter[on] ['rezidju:]
[,reza'luifon [r1'zolv] [splv] [rest] [r1'zalt] [rii'ma@nion] [rig] [ru:t] [ros'ter[on] [ru:l].

S ['saimpl] ['ske1lor] [[ow] [s3:tf] ['sitkont] ['sekond] ['sem1] ['seporobl] ['sitkwons]
'‘stor1z] ['sitkwons] [set] [sarn] [sig'nifikont] ['stmr1lor]  [,stmoal'teintas]['singl]
'stpgjolor] [slovp] [so'luifon] [solv] [1'n1fal], [spers] ['spektral] [skweor] [skweor]
to'bilitr] ['sterfonori] [sto'tistik] [sto'kestik]  ['straktfor] ['stad1] ['sabgru:p]
'sab,set] ['sab,spe1s] ['sab,spii[iiz] ['sabstitjuit] [,sabsti'tju:fon], [sam] [sA'me1[on]
'‘samorarz] [sa'merfon] [sap] [s3:d] | [1're[anl] ['s3:f1s] [s1'metrik], [s1'metrikal]
stmitri] ['sistom].

[
[
[
[
[
i

T['telbl] ['tendzont] [tek'ni:k] [tarmz] [Oen] ['Ororom] [O1o'retikal] [B1a'retikalr]
['Oror1] [&d] [o'las] ['p3:mit] ['itkwol] ['lndzik] [to'polodzi] [tre1s] [trens'povz]
[,trensen'dent]l] [tro'piizrom] [tro'piizio] ['trepizord] ['trarengl] [,trardar'egonl]
[,trardi'menfonl] [,trigona'metrikal] [, trrgona'metrikal] ['tripl] [twais].

U, V, W [an'bavndid] ['an'kavntabl] ['andi'tsimind] [‘juirntform] ['juinjon]
['An'mi1kst] [jur'nizknis] ['juinit] ['An'nowon] ['apor bawnd] [,juini'vsisal] ['valju:]
['velju:d] ['veor1abl] ['veorions] [,veori'e1fon] ['vaio] ['vektor]
[werv] [hiit] [wer] ['manor] [witk] ['wikkl1] [wen] [w10, w18] [w3ik] ['z1orov].

4.2. Problems with phonetic symbols

Problem 1. Read correctely the following words.

Example 02. The following are used in Mathematics
 generalization

« Optimization

« Comparison

« Approach

« Solution

« differential

« PDE

« ODE

« Operator

- rational number
« Spectral

« Exponential

 Polynomial
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Problem 2. Read correctely the following words.

,dzenorolar'zer [on]
,pptimar'zer [on]
kom'pearisn]
[9'provt|]
so'lu:[on]
L,difo'ren[al]
PDE

ODE

'pDpore1tor]
'r&e[onl]
'spektral]
,ekspas'nenal]
,pol1'novmial]

Problem 3. Read correctely the following words.

Djamel ['dzemel ]

child [tfarld] o ['mertriks]
wild [waild] o ['maksiml]
milk [mr1lk] o ['maksrmom],
level ['lev]] o ['me3zarabl]
pupil ['pjupl] o ['me3zor]

full [ful] o ['mebad]

real [rial]

small [smo:l]

call [ko:]

lunch [lant/[]
several ['sevral]
natural ['net[ral]
general ['dzenoral]
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v' Matrix ['mertriks]

v Maximal ['maksiml]

v Maximum ['ma&ksimam],
v Measurable ['mezorabl]
v Measure ['me3o"]

v Method ['me6ad]

[@l'dz1orio]
['beldzom]
['wwdnt]
[‘e1prol]

[de1]
['gavonmont]
[,sabst1'tju:fon]
[se'd3zest]

O O O O O O O O

['miror]

[la:dz]

[la:f]

[1'nAf]

[ 1m'portons]
[,info'mer [on]

O O O O O O

['histort]
['pe1[ont]
['po1znas]
[d1'za:istor]
['lorjor]
['kwest[on]
[Lkwest[o'neor]

O O O O O O O

Department of Mathematics

v Algeria [&]l'dz1or10o]

v Belgium ['beldzom]

v wouldn't ['wudnt]

v April ['erpral]

v day [der]

v government ['gavonmont]

v substitution
[,sabstr'tju:fon]

v suggest [so'dzest]

['m1ror]
[lardz]

[la:f]

[1'nAf]

[ 1m'portons]
[,info'mer [on]

v omirror ['miror]

v large [la:dz]

v laugh [la:f]

v enough [1'naf]

v importance [1m'poitons]
v information [,infa'me1 [on]

v history ['histari]

v patient ['pe1font]

v poisonous ['pa1znas]

v disaster [d1'zaisto]

v lawyer ['lo:jor]

v question ['kwest[on]
questionnaire [kwest[o'neor]
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rai]
nertfor]
‘nat[ral]
'litoritfor]

O 0O O O O O O O O
amr)
o
[
S
)
—

['sterd1om]
['tref1k]
[1n'ten[on]
['spe[ola1z]
['spefal]
[,ando'la1n]
[,1ntro'dju:s]
[,1ntro'dak[on]

o [pro'vizon]
o ['vizen]

o ['levl]

o [11]

o ['lertor]

o ['‘pa:tr]

o ['latbrori1]

* ['mjurzik]

* [mju:r'zifon]
e ['fermos]

* [pjwor]

o ['I1tl]

e ['lisn]

e [ws3id]

e [ws3ild]

Department of Mathematics

> real [r1al]

» room [rom]

> price [prais]

> picture ['prktfor]

> future ['fjuitfor]

» try [trar]

» nature ['nertfor]

» natural ['nzt[ral]

> literature ['litorrtfor]

v stadium ['sterdrom]

v traffic ['trefik]

v intention [in'tenon]

v specialize ['spefalaiz]

v special ['spe[al]

v underline [,anda'lain]

v introduce [,intra'dju:s]

v introduction [,intra'dak [on]

O provision [pra'vizon]
O Vision ['vizon]

Q level ['levl]

Q il [11]

Q later ['lertor]

U party ['pa:tr]

Q library ['larbrar1]

v music ['mjuzik]

v musician [mju:'zi[on]
v famous ['feimos]

v pure [pjsar]

v little ['11t]]

v listen ['lisn]

v word [w3:d]

v world [ws:1d]
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O O O O O O

O O O O O O O O O

['wedin]
['moinin]
['dz@njoort ]
[ber3]

[pe1d3]
[wil]

[1lek'trisot]
['dzAst1s]

[,dzastif1'ker [on]

[t]
[kaind]
['karndnis]

[,pol1'nosmial]

[pro'dju:s]
['‘prknik]
[milk]
['sevral]
[pazk]

[karr]
['mi:tin]
['mintstr]
['minrmom)]

['perpor]
[pa'tikjulor]
[pa'tikjolaln]
['fregklr]
['propati]
[ki:]

[Oe1]

Department of Mathematics

v wedding ['wedin]

v morning ['momin]
v' January ['dzenjuari]
v beige [be13z]

v’ page [pe1ds]

v will [wil]

v would [wud]

v should [[ud]

v bone [boun]

v potato [po'tertou]
v girl [g31]]

v’ first [f3ist]

v/ near [n1or]

v here [h1o]

v produce [pra'dju:s]

v’ picnic ['piknik]

v milk [mi1lk]

v several ['sevral]

v park [pak]

v car [kar]

v meeting ['mi:tig]

v ministry ['ministri]
v minimum ['minrmom]

v paper ['peipar]

v particular [pa'tikjoler]

v particularly [pa'tikjolali]
v frankly ['frepkli]

v property ['propoti]

v key [ki:]

v they [0er1]
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O O O O O O O O

O O O O O O

O O O 0O O O

« patient ['per[ont]

e pPOISONOUS ['po1znas]

. disaster [d1'za:stor]

. lawyer ['lo:jor]

« question ['kwest[on]

o questionnaire [kwest[o'near]

noun

[wud]
[Jod]
[bovn]
[pa'tertouw]
[g31]]
[f31st]
[n1o7]
[h1or]

['‘problom)]
['spe1[as]
[In'trorior]
[1k'strorror]
[,kpnsal'te1 [on]
['’kudnt]

[ma'tiorial]
[,ma&0s' matiks]
[,m&6oma'ti [on]
['s1stom]
['mezor]

['lesn]

['sefon]

['maeks1ml]
[,me&ksimar'zer [on]
[ma:tf]

['mes1d3]

Department of Mathematics

v problem ['problom]

v spacious ['sper [as]

v interior [in'trorror]

v exterior [1k'strorror]

v consultation [konsol'ter[on]
v couldn’t ['kudnt]

v  material [mo'trorial]

v mathematics [,ma&0o'matiks]

v mathematician [,m&bomoa't1[on]
v system ['sistom]

v measure ['me3or]

v lesson ['lesn]

v session ['sefon]

v  maximal ['maksiml]

v maximization [,mzksimai'zer[on]
v march [mat[]

v message ['mes1d3]

v knowledge ['nplid3]
v lady ['lexd1]

v comb [kevm]

v language ['lengwidsz]
v sufficient [so'f1[ont]
v force [fois]

v law [lo:]

v lazy ['le1zi1]

59 UNIVERSITY OF 08 MAI 1945 GUELMA



['npl1d3]

\/ HP - 1
[lerdr] electricity [1lek'trisoti]

(koum] v justice ['dzastis]

[leengw 1ds] v justification [,dzastifi'’ke1fon]
[so'f1font] v at[z(]

[fo1s] v" kind [kaind]

[1o:] v kindness ['kaindnis]

['le1z1] v' polynomial [,poli'nosmial]

O 0O O O O O O O

=

International [, into 'nzae fnal]
internationalist [, 1nto'nafnalrst]
internationalization [, rnto,n&/nolar zer [fon]
Unemployment ['an1m'plo rmont]
Try [trar]
future ['fjuitfor]
satisfy ['setisfar],
technique [tek'nik]
generalization [,dzenorolar'zer[on]
toward [to'wo:d]
clothes [klowdz],
supporter [so'po:tor]
opponent [o'pavnont],
summarize ['samoraiz]
procedure [pro'siidzor]

s e e e e A

el o
ok o

[,1nta'n& [nal]
[,1nta'n& [nal1st]
[,into,ne [nolar'zer [on]
['An1m'plormont]
[trar]

['fjuitfor]
['setisfar]

[tek'niik]
[,dzenoralai'zer [on]
10. [to'wo:d]

11. [klowdz]

12. [so'portar]

13. [o'povnant]

14, ['samoraiz]
15. [pro'siidzor]

L2 e =l e O e el [
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Problem 4. Read correctely the following words.

pure [pjuor]
cocksure ['kok [sor]
[d1'treek [on]
[spen]

[moul]
[1't3mi1tr]
['’konforons]
['fastr]
[fjur'tilitr]
['fjuitforizom]
[d1i'vars]
['joorau]

['fe rmos]
[fo,nztrsar'zeron]
[ko'mens]
[ko'mensalizom]
[1n'dastrios]
['larfor]
[1g'zo:1t]
[1g'zeem1nor]
['dem'fu:l]

['klemonsr ]
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[bauvl]

['bovlin]

[kpk]

['kpkor]

['kokinis]

decumulation [,dikjumjs'ler [on]
electrotechnological [1,lektrou,tekna'lndzikal] adjective

electrothermal [1,lektros'03:mol] electrothermic
[1,lektros'03:mik] adjective

electrovalence [1,lektrou,veilns], electrovalency
[1,lektrow'verlns1] noun

communize [komjumnarz] transitive verb
beleaguered [bi'liigad] adjective

believe [br'liiv]

Belisha beacon [br'li:fo'bitkon]

caryopsis [kari'ppsis] nouncaryopses [kari'ppsiiz],, or
caryopsides [ kari'opsr,diiz]

cybersquatting ['saiboskwptip]

charmless ['tfaxmlrs] adjective
characteristically [ kerikto'ristikoli] adverb
charbroiled ['tfa:bro1ld] adjective
diabolism [dar'®boalizom] noun

endocardium [endov'ka:diom], pl endocardia
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indiscriminately [,indrs'kriminrtli] adverb

indispensable [,indis'pensobl] adjective

monolingual [,mpnos'lingwsl] adjective

monolith ['mpnali6] noun
monologue , ['mons,lng] noun
monocracy [mp'npkrosi] noun
pizzicato [,prtsi'kaitos] adverb
Optimism ['pptimizom]
Insignificance [,insig'nifikons]
Futility [fju:'tilrtr]

Grateful ['gre1tful]

Omission [ou'mi[on]

to destroy [dis'tror]

Mixture ['mikst[or]

to issue ['1fu:]

to give [g1v]

to publish ['pabli[]

to summer ['samor]

convention [kon'ven[on]
conventional [kon'ven[onl]
leaders ['li:dorz]

for example, for
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screen [skrim]

cover ['kavor]

truthful ['tru:6ful]

to sacrifice ['sekrifars]

colleague ['knli:g]

activate ['ektivert], animated ['&nimert]
break [breik] = pause [po:z] = rest
champion ['tfempjon]

classified ['klasifaid] adj

clean [kli:n] = neat [ni:t] = tidy ['tard1]
client ['klaront]

coldness ['kovldnis] n

colleague ['knli:g]

convocation [,konvo'kei1[an]

discussion [dis'ka[on] = debate [d1'bert]
distinction [dis'tipgkfon]

divorce [d1'vo:s]

eating ['i:tin] and drinking ['drinkin]
equity ['ekwrtr]

exaggeration [1g,zedzo're1[on]
expense [1k'spens] = cost [konst] = charge [t[a:d3]
fear [fior] = terror ['teror] n
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formal ['formoal] adj
hall [ho:1]

happiness ['hapinis] = joy

intention [in'tenfon] = aim [eim] = purpose ['p3:pas]

isolation [,arsou'lerfon] = seclusion [s1'klu:zon]

justice ['dzastis] = instalment, installment US [1n'sto:lmont]

lightness ['lartnis]n

pave [pe1v], pave the way

pavement ['pe1vmont], the pavement
pavilion [pa'vilion], n

pay [pe1], the pay, to pay

peaceful ['pi:sful] adj, peaceable ['piisobl] adj
peak [pik], con trough [trof]

practical ['praektikal]

practice ['praktis], the practice

practise, practice US ['praktis]
sacrifice ['sakrifars]

sensation [sen'se1fon], feeling ['filig] n
stipulation [,stipjs'lerfon], condition
suspect ['saspekt]

to disturb [dis'ta:b] =to trouble ['trabl]
to divide, to split
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to increase [1n'kris, '1nkriis], t0 grow [grou]

to spread [spred], to diffuse [d1'fju:z]

to sweeten ['swiitn]

tribunal [trar'bju:nl] noun

variable ['vear10obl] = changeable ['tferndzobl]
execution [,eks1'kju:fon]

lie [la1]

garden ['ga:dn]

war [wo:r]

protest ['proustest] : to accept an insult without protest.
relevance ['relovons]

relevance ['relovons], relevancy ['relovonsi] noun
sanctify ['sepktifar] transitive verb
sanctimoniously [,sepkti'movnrasli] adverb
tachyon ['teki,on] noun

Problem 5. Read correctely the following words.
visibility [,vizi'bilrti] noun

compute [kom'pjuit] transitive verb
computer [kom'pju:tor]

computing [kom'pjuitin]

cooperation [kou,ppa're1[on]

deferential [defo'renfal] adj
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estimation [esti'me1fon] noun
liberation [,liba'rer [an]
pavilion [pa'vilion]

reason ['riizn]

reassurance [,rio'[vorons]
purism ['pjoorizom]

steed [sti:d] noun
steeplechase ['stiipltfeis]
telson ['telson]

lionization [,Jarona1'ze1[on]

Problem 6. Read correctely the following words

[welO] [gud] ['moinin] [wud] [kod]
[sa1'te1[on] [tre1n] ['mAdor] ['ma:k1t] [map]
[r1'gretobli] ['kemora] |[mo'[iin] [wulf] [,intro'dak[on]
[,redz1'stre1 [on] |['spi:fas] ['dzenjoori] |[1n'veeljusabl] |[,1nt1'fa:do]
['klrol1] ['spektral] | [bra[] ['dabl] [do:r]
[ou'm1t] [spuin] ['dplor] [dpg] ['prindjz]
['sek [on] [foun] [,sitjo'erfon] | ['stikstr] ['sevn]
[, 1nko'rekt] [fou'netik] |['singl] [sa1z] ['s1gnl]
['vaigju:l] ['pe1font] |['ern[ont] [o'p1njon] [o'f1[al]
[po'remitor] ['noswear] | ['nambor] ['ent ] ['pani|[]
[ 1m'portont] [faond] [howp] ['Dn1st] [ha1d]
['intrikit] [hait] [ha:t] [welO] ['ha:dl1]
[grouO] ['hebit] [grasnd] ['grertnis] [griis]
['1ntrist] [goul] [In'trensitiv | [gow] [,kombi1'ner [on]

]
[haev] ['‘prezidont] | ['kemistri] ['p3:isnl] [,ind1'vidjoal]
[te1k] ['@voridz] |[to'gedor] ['politiks] [1n'ta1tl]
['f3:007] [mANO] [‘eltmont] [,juin1'v3isitr | [1k'sten[on]

]
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[ juo'self] [ma:tf] ['pler1n] [fi:ld] [r1's3:t[]

[1n'd301] [bo:l] ['laibror1] ['tik1t] ['sinomo]

['mosmont] ['welkom] | [so'sa1ati] [sne1k] [smo:l]

[1'nAf] [to'der] [tow] ['3:d3ont] [tizt]]
You should pronounce the stress ' and the vowels 3: i: o u:...very well.

Part 3. Some words used in Computer

Science

Read correctly the following words which have relation with computer science.

ability [o'brlrt1]
abstraction [ab'strek[on]
according [o'ko:din]
achieve [o't[iiv]

action ['&k[an]

adapt [o'dept]

agent ['eirdzont]
algorithm ['zlgo,ridom]
antivirus

approach [o'prout/]
architecture ['aikrtekt[or]
artifact ['a:tifekt] noun
artifact ['a:tifekt] noun
artificial [a:itr'f1fal]

authors ['0:607Z]
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automation [,oito'merfon] noun

autonomous [o!'tbpnomeos] adjective

autonomously [o!'tonomosli] adverb

backup ['bekap]
behavior Us [br'hervjor]
belief [br'li:f]

binary ['bainori]

BIOS. basic input output system
block [blok]-based [berst]
Boolean ['builion] adjective
browser ['braszor] noun
bug [bag]

bugs

byte [bait] noun
capsule ['kapsju:l]
category ['katigori]
central ['sentral]
challenge ['tfelind3]
character set

character style

character user interface
charge [tfa:d3]
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checksum

Cheese worm

cloud [klawsd]

code [kowd], code name

cognitive ['kognitiv]

cognitive science

collective [ka'lekt1V]

comb [kouvm]

command [ko'ma:nd]

compatibility and portability
component [kom'pasnont]
compression [kom'prefon]
computation [kompjs'terfon]
computational artifact [ kompjs'te1[onl]
computational thinking ['61nkin]
computer [kom'pjuitor], computer system
concept ['konsept]

conditional [kon'dr [onl]

context ['kontekst]

contour ['kontuor]

control [kon'troul]

cooperation [kou,ppa're1[on]
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CPM [,siipii'em] noun, abbreviation of critical path method

CPU [simpir'ju:] Computing abbreviation of central processing unit

create [krii'ert]

data ['derto]

debugging [di:'bagig] noun
decision [d1's13on]
decompose [,dizkom'povz]
decryption

deployment [di'plormont] noun
derive [di'rarv]

description [dis'kripfon]
design [dr'zain]

designate ['dezignert]
destroy [dis'tro1]

diagram ['darogrem]
digital ['didz1tal]

directly [d1'rektl1]

divide [d1'vaid]

dynamic [dar'nemik]

e-books and digital libraries

echo ['ekov]

education in the computer field
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e-government

element ['elimont] noun

embed , imbed [1m'bed]

emergence [1'm3s:dzons]

Emoticon [1'moustikon] noun Computing
emulation [,emju'ler[on]

encryption [in'kripfon] noun Computing,
Telecommunications

enforcement [1n'foismont]
environment [1n'vaioronmont]
epoch ['i:pok]

event [1'vent]

evolve [1'vplv]

exec [1g'zek]

execution [,eks1'kju:fon]

exit ['eksit]

figure ['figor]

filter ['f1ltor]

filter ['f1ltor]

flexibility [,fleks1'biliti] noun
FORTRAN, Fortran ['foitren] noun
framework ['freimwsik]

function ['fank[on]
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future ['fjurtfor]

generation [,dzena'rer [on
Globalization [,glosboalai'ze1[on] noun
goal [govl]

GPS [d3i:pi:'es] abbreviation of global positioning system
graphics card

graphics formats, EPS, GIF

green PC

grid [grid]

grid computing

groupware ['gruipweo’]

hacker ['hzkor] Computing
hacking ['hakin]

hacking ['hakig] noun Comput

hardware ['ha:dweor]

help systems

hierarchy ['harora:ki] noun

homogenous [ho'mpdzines] adjective

http [,extftiiti:'pi:], abbreviation of hypertext transfer protocol : http
human ['hjurmen]

hybrid ['harbrid]

Hytime
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Hz Radio, abbreviation of hertz
identical [ar'dent1kal]

image ['im1d3]

IMAP

independent [,ind1'pendont]
input ['inpot]

insolvency [in'splvonsi] noun
insolvency [in'splvonsi] noun
instruction [1n'strak[on]
intelligence [1n'tel1dzons]
intelligent [1n'tel1dzont]
interaction [,intor'ek[on] noun
Internet ['into,net]
introduction [,intro'dak [on]
involve [in'vplv]

iterative ['rtorotiv]

Language translation software

laptop computer

layer ['leror]

library, program

linguistics and computing

Linux
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list processing

local area network (LAN)

logic ['Indz1k]

long [Ipn]

loop [lu:p]

lossless

lossy

machines [mo'[iinz]
management ['manidzmont]
management ['manidzmont]
MAS, [em, eI, es]

matching ['met[1n]
memory ['memort |

MMC. Acronym for Microsoft Management Console.
model ['mpd]]

model ['mpd]]

mouse [maus]

multi... ['malt1] prefix
multi-agent, multiagent
netiquette ['netiket] noun
network ['netwsik]

neural ['njooral]
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offer ['pfor]
ontologies and data models
open-source movement

orientation [,orrron'ter[on]

OS [ou'es], Computing abbreviation of operating system

outside [‘aut'sa1d]

over ['ovvor]

packet ['pakit]

paradigm ['perodarm]
parallelism ['parolelizom]
parameter [po'remitor]

pattern ['paton]

persistence [po'sistons], persistency [pa'sistonsi] noun

piracy ['parorasi]

popular culture and computing
population [,popju'ler fon]
postscript ['povsskript] noun
prefer [pri'fs:r]

printer ['printor]

privacy in the digital age
procedure [pra'si:dzor] noun

processor ['provsesor] noun
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programming ['prosgremin]
programming as a profession
projection [pro'dzek[on]
prototype ['prostostarp] noun
pseudocode ['sju:dou]
reactive [rii'&ktiv] adjective
reality [r1'elitr]

reflex ['ri:fleks]

region ['ri:dzon]

relationship [ri'lerfon[1p]
replace [ri'pleis]

request [r1'kwest]
requirement [ri'kwaromont]
response [ri'spons]

RGB

ROM [rom] noun Computing abbreviation of Read-Only-Memory

rule [ru:l]

rule [ru:l]

scale [skerl]
security [s1'kjoorrtr]

segmentation [,segmon'te1[on]

sensor ['sensor] noun  détecteur ™
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server ['s3:vor] noun

simple ['stmpl]

simplicity [sim'plisttr]
simulate ['simjovlert]
simulation [,simju'lerfon]
situation [,sitjs'er[on]

SMTP

social ['sou[al]

software ['soft,weor] Computing
some [sam]

storage ['stoiridz]

string [strip]

structure ['straktfor]
subroutine ['sabruitiin] noun Computing sous-programme "
subsection ['sab,sek[an]
summary ['samori]

switch [swit]]

system ['sistom]

tablet ['tablit] noun, graphics tablet
term [t3im]

theoretical [610'ret1kal]]
thinking ['01nk1n]
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time [taim]

topology [to'poladz1]

track [trek]

transform [trens'foim]
troubleshooting ['trabl,fu:tip]
uninstall [anin'sto:l] deinstall
valid ['velid]

variable ['veoriabl]

whole, the whole system [hovl] adjective

Zip [z1p]

Read correctly the following words

down [davn] downpipe

['dawn,paip]

downsizing
['davnsaizip]

during ['djvorin]

weather ['wedor] | bureau ['bjuoros]

affair [o'feor] | there [0so7]

problem
['‘problom]

working ['w3ikin]

work [w3ik] Koran [ko'raimn]

inhuman [1n'hjuimon]

Muslim ['mozlim]

improve [1m'pru:v]

improvement [ 1m'pruivmont]

incite [in'sart]

optimism ['pptimrizom]

inauguration [1,no:gjo'rer [an]

confusion [kon'fju:zon]

incorrect [,inkoa'rekt]

Islamic [1z'lem1k]

frank [frepk], adj

goods [gudz]

impious ['rmpi1as]

suffering ['saforin]

variety [vo'raioti], varieties

pain [pein]

organization [,o:gonai'zer1 [on]

affection [o'fek[on]

thesis ['Oiisis], pl theses ['6iisiiz]

essential [1'senfal]

To face [fer1s]

fundamental [,fando'mentl]

whereas [weor'aez]

envious ['envios]

vocation [vou'ker1fon]

edge [ed3]

venerate ['venoreit]

necessity [nr'sesitr]
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rude [ru:d]

perfection [po'fek[on]

prepare [pri'peor]

To converse [koan'v3:s]

defeat [d1'fi:t]

Vicious ['vi [as]

To discipline ['disiplin]

generosity [,dzena'rpsiti]

To menace ['menis]

ignore [1g'no:r]

fictitious [f1k't1[os]

fill [f11]

adviser, advisor [od'vaizor]

imitation [,imi'te1[an], tradition
[tro'd1 [on]

beneficial [,ben1'f1[al]

impose [ 1m'pavz]

childbirth ['tfarldbs:0]

movement [‘muivmont]

ministry ['ministri]

necessary ['nesisori], adj, n

needless ['ni:dl1s], adj

pharmacy ['fa:mosi]

poverty ['‘povoti]

probable ['prpbabl]

real [riol]

personality [,p3:so'nelrtr]

crowd [krawd], n

funeral ['fjumoral]

personally ['p3:snal1]

silence ['sa1lons]

Silk [s1lk]

sensitivity [,sensr'tivitr]

smooth [smu:d]

thinking ['O1pkin]

stipulate ['stipjvlert]

repetition [,repr'tifon]

to educate ['edjukert]

to evacuate [1'vekjvert], to empty
[‘empti]

successful [sok'sesful]

to benefit ['benifit]

to efface [1'fers]

maintenance ['meintinons]

immediately [1'mi:drotl1]

morale [mp'ra:1], n

leadership ['li:dof1p], n

love [Iav], affection [o'fek[on]

literally ['Irtoral1]

legal ['li:gal]

insignificance [,insig'nifikons]

illegal [1'li:gal]

honour, honor Us ['pnor], nobility
[now'bilitr], dignity ['dignrti]

honourable, honorable US ['pnorabl]

hardness ['ha:dnis]

hint [hint], allusion [o'lu:zon]

to clarify ['klerifar]

glorious ['gloirias], great [gre1t]

fisherman ['fi1fomon]

fight [fart],n, v

feeble ['fi:bl]

feast [fist]

fear [fior],n, v

fabulous ['fabjulos]

employ [1m'plo1]

extinction [1k'stigk[on]

educated ['edjokertid]

emotion [1'mow[on]

deception [di'sepfon] definitively
[di'finttivln]

disarray [,diso'rer]

off [pf]

death [deO]

crisis ['krarsis]

criterion [krar'trorron]

complement ['komplimont],
supplement ['saplimont]

courage ['karidz]
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promise ['promis], n, v

spoil [spo1l]

slim [slim]

tidy ['taxdi]

necessarily ['nesisorili], adv

to dine [dain]

to clap the hands [klzp]

to evaporate [1'vaporert]

to deprive of [di'praiv]

to evolve [1'vplv]

to dilate [da1'lext]

to help [help] to assist [o's1st]

to lead [li:d]

to liken ['laikon]

to suffer ['safor]

unluckily [an'lak1l1]

unlucky [an'lak1]

unreal ['an'r1sl]

untidy [an'tardr]

event [1'vent]

withess ['wrtnis]

register ['redzstor]

denial [di'naial] noun

opinion [a'pinjon]

liberty ['l1bot1]

view [vju:]

to be the chief [t[i:f]

wide [waid]

Remark. The following words are used in journals.

accommodation [o,kpma'der [on]

archive ['akarv]

affiliation [o,f1l1'er [on]

conference ['kpnforons]

expert ['eksps:t]

format ['fo:mat]

extended [1k'stend1d]

participant [pa:'tisipont]

fee [fi:]

promotion [pro'mowon]

provide [pro'vaid]

registration [,redz1'stre1on]

reviewer [ri'vjuior]

search [ss3:t[]

theoretical [O10'ret1kol]

version ['vs:fon]

privacy ['privosi]

consult [kon'salt]

proceed [pro'si:d]

proceed [pro'si:d]

editor ['edrtor]

manuscript ['menjoskript]

update [ap'dert]

backlog ['baklpg]

significant [s1g'nifikont]

contribution [kontri'bju:fon]

assurance [o'[oorons]

publish ['pabli|]

congress ['kongres]

postage ['povstid3]

per [p3:]

issue ['1fu:]

postal address ['powstol] [o'dres]

rate [rert]

institutional [,inst1'tju:[onl]

register ['redzstor]

conditional [kon'd1 [onl]

rational ['re[onl]

professional [pra'fefonl]

rationalization [,r&[nolar'zer[on]
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Part 4. What does exist in general
mathematics?

* NUMBERS

Sets. Real numbers. Decimal representation of real numbers. Geometric representation of
real numbers. Operations with real numbers. Inequalities. Absolute value of real numbers.
Exponents and roots. Logarithms. Axiomatic foundations of the real number system. Point
sets, intervals. Countability. Neighborhoods. Limit points. Bounds. Bolzano- Weierstrass
theorem. Algebraic and transcendental numbers. The complex number system. Polar form
of complex numbers. Mathematical induction.

- SEQUENCES

Definition of a sequence. Limit of a sequence. Theorems on limits of sequences. Infinity.
Bounded, monotonic sequences. Least upper bound and greatest lower bound of a
sequence. Limit superior, limit inferior. Nested intervals. Cauchy’s convergence criterion.
Infinite series.

* FUNCTIONS, LIMITS, AND CONTINUITY

Functions. Graph of a function. Bounded functions. Montonic functions. Inverse functions.
Principal values. Maxima and minima. Types of functions. Transcendental functions.
Limits of functions. Right- and left-hand limits. Theorems on limits. Infinity. Special
limits. Continuity. Right- and left-hand continuity. Continuity in an interval. Theorems on
continuity. Piecewise continuity. Uniform continuity.

 DERIVATIVES

The concept and definition of a derivative. Right- and left-hand derivatives.
Differentiability in an interval. Piecewise differentiability. Differentials. The differentiation
of composite functions. Implicit differentiation. Rules for differentiation. Derivatives of
elementary functions. Higher order derivatives. Mean value theorems. L’Hospital’s rules.
Applications.

* INTEGRALS

Introduction of the definite integral. Measure zero. Properties of definite integrals. Mean
value theorems for integrals. Connecting integral and differential calculus. The
fundamental theorem of the calculus. Generalization of the limits of integration. Change of
variable of integration. Integrals of elementary functions. Special methods of integration.
Improper integrals. Numerical methods for evaluating definite integrals. Applications. Arc
length. Area. Volumes of revolution.
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« PARTIAL DERIVATIVES

Functions of two or more variables. Three-dimensional rectangular coordinate systems.
Neighborhoods. Regions. Limits. Iterated limits. Continuity. Uniform continuity. Partial
derivatives. Higher order partial derivatives. Differentials. Theorems on differentials.
Differentiation of composite functions. Euler’s theorem on homogeneous functions.
Implicit functions. Jacobians. Partial derivatives using Jacobians. Theorems on Jacobians.
Transformation. Curvilinear coordinates. Mean value theorems.

* VECTORS

Vectors. Geometric properties. Algebraic properties of vectors. Linear independence and
linear dependence of a set of vectors. Unit vectors. Rectangular (orthogonal unit) vectors.
Components of a vector. Dot or scalar product. Cross or vector product. Triple products.
Axiomatic approach to vector analysis. Vector functions. Limits, continuity, and
derivatives of vector functions. Geometric interpretation of a vector derivative. Gradient,
divergence, and curl. Formulas involving r. Vector interpretation of Jacobians, Orthogonal
curvilinear coordinates. Gradient, divergence, curl, and Laplacian in orthogonal curvilinear
coordinates. Special curvilinear coordinates.

« APPLICATIONS OF PARTIAL DERIVATIVES
Applications to geometry. Directional derivatives. Differentiation under the integral sign.
Integration under the integral sign. Maxima and minima. Method of Lagrange multipliers
for maxima and minima. Applications to errors.

« MULTIPLE INTEGRALS

Double integrals. Iterated integrals. Triple integrals. Transformations of multiple integrals.
The differential element of area in polar coordinates, differential elements of area in
cylindrical and spherical coordinates.

 LINE INTEGRALS, SURFACE INTEGRALS, AND
INTEGRAL THEOREMS

Line integrals. Evaluation of line integrals for plane curves. Properties of line integrals
expressed for plane curves. Simple closed curves, simply and multiply connected regions.
Green’s theorem in the plane. Conditions for a line integral to be independent of the path.
Surface integrals. The divergence theorem. Stoke’s theorem.

* INFINITE SERIES

Definitions of infinite series and their convergence and divergence. Fundamental facts
concerning infinite series. Special series. Tests for convergence and divergence of series of
constants. Theorems on absolutely convergent series. Infinite sequences and series of
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functions, uniform convergence. Special tests for uniform convergence of series. Theorems
on uniformly convergent series. Power series. Theorems on power series. Operations with
power series. Expansion of functions in power series. Taylor’s theorem. Some important
power series. Special topics. Taylor’s theorem (for two variables).

 IMPROPER INTEGRALS

Definition of an improper integral. Improper integrals of the first kind (unbounded
intervals). Convergence or divergence of improper integrals of the first kind. Special
improper integers of the first kind. Convergence tests for improper integrals of the first
kind. Improper integrals of the second kind. Cauchy principal value. Special improper
integrals of the second kind. Convergence tests for improper integrals of the second kind.
Improper integrals of the third kind. Improper integrals containing a parameter, uniform
convergence. Special tests for uniform convergence of integrals. Theorems on uniformly
convergent integrals. Evaluation of definite integrals. Laplace transforms. Linearity.
Convergence. Application. Improper multiple integrals.

* FOURIER SERIES

Periodic functions. Fourier series. Orthogonality conditions for the sine and cosine
functions. Dirichlet conditions. Odd and even functions. Half range Fourier sine or cosine
series. Parseval’s identity. Differentiation and integration of Fourier series. Complex
notation for Fourier series. Boundary-value problems. Orthogonal functions.

« FOURIER INTEGRALS

The Fourier integral. Equivalent forms of Fourier’s integral theorem. Fourier transforms.

« GAMMA AND BETA FUNCTIONS

The gamma function. Table of values and graph of the gamma function. The beta function.
Dirichlet integrals.

* FUNCTIONS OF A COMPLEX VARIABLE

Functions. Limits and continuity. Derivatives. Cauchy-Riemann equations. Integrals.
Cauchy’s theorem. Cauchy’s integral formulas. Taylor’s series. Singular points. Poles.
Laurent’s series. Branches and branch points. Residues. Residue theorem. Evaluation of
definite integrals.
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Nogakod=

Part 5. Basic mathematical arguments

For example, let m = 15 and a =7.

Since f(x) =y, Euler’s Theorem tells us that

We can compute the order as follows:

and so the order of E is 4.

We shall give a second proof of Euler’s theorem and its corollaries.
We begin with some simple observations about functional analysis.
We define the order of a group as the cardinality of the group.

For example, let m = 15 and a =7.

Since f(x) =y, Euler’s theorem tells us that

We can compute the order as follows:

and so the order of E is 4.

We shall give a second proof of Euler’s theorem and its corollaries.
We begin with some simple observations about functional analysis.
We define the order of a group as the cardinality of the group.

NogakowdE

1. (Lagrange’s theorem) If G is a finite group and H is a subgroup of G, then
the order of H divides the order of G.

2. The map /- X — aX defined by f(x)= ax is a bijection.

3. In particular, we see that

4. The arithmetic function w(n) counts the number of distinct prime divisors
of the positive integer n, that is,

w(n) = Z 1.
pln

1. where b is the positive real number defined by (3.2).

2. Applying Chebyshev’s theorem (Theorem 3.4), we get
3. we obtain.

4. From Theorem 3.5, we obtain

5. Forx =2,

6. By Theorem 8.9,

1. This completes the proof.

2. Let S be a finite set of integers, and let f be a real-valued function defined on S.
3. For every 6 > 0, the number of integers » < x such that
4. Let S be the set of positive integers n not exceeding x.
5. Applying Chebyshev’s inequality,
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We use Theorem 8.9 and Theorem 8.10 to evaluate this sum as follows:

Prove that there exists a constant b such that for x > 2,

There are many beautiful open problems about prime numbers. Here are some examples.
Do there exist infinitely many primes p of the form n2+ 1 ?

A linear space over the field K is a non-empty set \V of vectors with a binary operation
(addition) and a scalar multiplication.

agbrwnE

Let G C E be open.

we denote by D{a} the partial derivative

These spaces play a central role in our work

A subset M of the linear space V is a subspace of V if it is closed under the linear
operations.

We have three chains of subspaces given by :

We let M be a subspace of V and construct a corresponding quotient space.

7. Tis continuous at x if and only if

Hown e

o o

1. We shall define addition of cosets by adding a corresponding pair of representatives
and similarly define scalar multiplication. It is necessary to first verify that this
definition is unambiguous.

Proof The proof is analogous to that of (2.1.1).

Recalling the definition of ” norm”

this gives the inequality (5.2).

Now, putting A = 1 in (5.3) and using (5.2) on the right yields

a bk own

The first two axioms of norm, namely that

forall1 € RandallfeV,

We have thus shown the following result.

follow directly form (9.1) and from the last three axioms of inner product stated
in Definition 5.1.

the set C[a, b] of continuous real-valued functions defined on the closed interval
[a, b] is an inner product space

> wn e

o

1. The problem of best approximation in the 2-norm can be formulated as follows:

2. such p is called a polynomial of best approximation of degree n to the function f
in the 2-norm on (a, b).

3. The existence and uniqueness of p will be shown in Theorem 4.2. However, we
shall first consider some simple examples.

4. Suppose that > () and let

5. We shall construct the polynomial of best approximation of degree n in the 2-
norm,
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1. In the previous section we described a method for constructing the polynomial of
best approximation p to a function f in the 2-norm;

2. with the inner product (.,.) defined by

3. Given a weight function w, defined, positive, continuous and integrable on the
interval (a, b),

4. Next, we show that a system of orthogonal polynomials exists on any interval (a, b)
and for any weight function w which satisfies the conditions in Definition 5.1.

1. Let us now define the polynomial

2. It then follows that

3. where we have used the orthogonality of the sequence

4. This procedure for constructing a system of orthonormal polynomials is usually
referred to as Gram—Schmidt orthonormalisation.

and therefore,

Clearly,

for any pair of nonnegative integers m and n.

we recall the definition of the inner product (.,.)

Such a system of polynomials is said to be orthonormal.
Using this result with k = 1, we obtain

o0k whE

By substituting this into (1.6) we get

Thus, in particular, Thus = Ainsi

provided that

On taking the (natural) logarithm of each side in the last inequality, we find
that

Now we can return to Example 1.2 to answer the question posed there about
the maximum number of iterations.

> wn e

o

1. Consider the problem of determining the solutions of the equation f(x ) =0,
2. The function f is monotonic increasing for positive x and monotonic decreasing
for negative values of x . Moreover,

The equation f(x ) = 0 may be written in the equivalent form :

4. On the other hand,

w

1. Evidently the given equation may be written in many different forms, leading

to iterations with different properties.

In the previous section we saw

3. In fact, by applying the Contraction Mapping Theorem on an arbitrary
bounded closed interval [0,M] where

4. Convergence of Newton’s method :

5. Using Newton’s method to solve a nonlinear equation :

N
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Suppose further that there exists a positive constant A such that

this shows that

According to Definition 1.7, implies

Suppose that the function f satisfies the conditions of Theorem 1.8 and
also that there exists a real number X, X > &, such that :

It follows from (1.23) that

Choosing ¢ = o we see that

~ONMDPE

o O

From (1.25) and using the Mean Value Theorem (Theorem A.3) together with the
fact that /(&) = 0, we obtain

It follows from . . . that . ..

We deduce from .. . that...
Conversely, . . . implies that . . .
Equality (1) holds, by Proposition 2.
By Definition 2.1, . ..

The following statements are equivalent.

Thanksto ..., the properties...and. .. of ... are equivalent to each other.
. .. has the following properties.

Theorem 1 holds unconditionally.

This result is conditional on Axiom A.

... 1s an immediate consequence of Theorem 3.

Note that . . . is well-defined, since . . .

As . . . satisfies . . ., formula (1) can be simplified as follows.

We conclude (the argument) by combining inequalities (2) and (3).
(Let us) denote by X the set of all . . .

Let X be the setof all . . .

Recall that . . . , by assumption.

It is enough to show that . . .

We are reduced to proving that . . .

The main idea is as follows.

We argue by contradiction. Assume that . . . exists.

The formal argument proceeds in several steps.

Consider first the special case when . . .

The assumptions . . . and . . . are independent (of each other), since . . .
..., Which proves the required claim.

We use induction on n to show that . . .

On the other hand, . . .

..., which means that . . .

In other words, . . .
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The Jacobi method Uniqueness of the distance from a point to a
convex set: the geometric meaning

We give a general view about Jacobi's
method, we describe in this section
the method was discovered by Jacobi
in 1846 and can used iteratively
compute all the eigenvalues and
eigenvectors of real symmetric matrix.

The general case is more complicated; we
start with a more general problem. Let M be a
convex closed set in H . Denote the distance
of x to the set M with p(x,M). Then there
exists a unique yeM such that p(x,M) = Ix -yl
(the distance is achieved at the unique
element yeM).

The definite article (and its absence)

Measure theory, théorie de la mesure

number theory, théorie des nombres

Chapter one, le chapitre un

Equation (7), I’ "equation (7)

Harnack’s inequal ity, I’inégalité de Harnack

the Harnack inequality

The Riemann hypothesis, I’hypothése de Rieman
the Poincaré conjecture, la conjecture de Poincaré
Minkowski’s theorem, le théoréme de Minkowski
the Mi nkowski t heorem

the Dirac delta function, la fonction delta de Dirac
Dirac’s delta function

the delta function, la fonction delta
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Part 6. On the correct pronunciation of
certain Mathematical statements

6.1. Inequalities

X>y
X2y
X<y
X<y

x>0

X is greater than Y (XIis larger thany).

X

X

X

is

is

is

is

is

is

is

greater (than) or equal to VY.
smaller than Y.
smaller (than) or equal to V.

positive.
positive or zero; X is non-negative.
negative.

negative or zero.

6.2. Operators and calculus

n—oo

1. The limit of x, n as n tends to infinity equals (is equal to) zero.
2. The sequence x, n tends to zero as n tends to infinity.

3. X, ntends to zero as n tends to infinity.

4. X, n tends to zero as n approaches (as n goes) to infinity.

T _1. |Xovery equals x times y minus one.
—_— ZC . (y )’
Y
Xunion Y. The union of X and Y
XUY = {Ll’: reXorzxe Y} equals the set of x such that x
belongs big X or x belongs big Y
2T Y two to the X times three to the Y.
two to the power of X times three to the
power of y.
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- * y ) ¢ - -
A=A" <=V (ZJ) - Uiy Aji forall i, j we have a,i,j equals a,j,i bar.

The matrix A is Hermitian if and only if,

The matrix A is equal to A star if and only
if, for all i, j we have a,i,j equals a,j,i bar.

S=T SimpliesT; if Sthen T
SeT Sisequivalentto T; Siff T

(1+ 2)2+2 one plus two, all to the power of two plus two

one plus two, all to the four

.’,1“2 X squared, nsquared, « squared, B squared, ...

73 X cubed

x™ X to the power of N, X to the n

5-2=3 Five minus two equals three

5__2 five to the minus two

r_9 X minus two

for each [= for every] xin A ...

VeeA.. for every x belongsto A ...

1 one half, one over two

2

1 one third, one over three

3

1 one quarter [= one fourth]

4

1 one fifth,one over five

5

1 minus one seventeenth, minus one over seventeen

17

—0.067 minus nought point zero six seven
81.59 eighty-one point five nine
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—2.3-10°
= —2 300 000

minus two point three times ten to the six

minus two million three hundred thousand

4-1073

- 0.004 = 4/1000

four times ten to the minus three

four thousandths

(wl..}

the set of all x such that . . .

AUB

the union of (the sets) A and B; A union B

ANB

the intersection of (the sets) A and B; A
intersection B

AXx B

the product of (the sets) A and B; A times B

x,y €A

(both) x and y are elements of A; . .. liein A;
... belongto A;...arein A

r,yg A

(neither) x nor y is an element of A; . . . lies in A;
... belongsto A;...isin A

ANB =10

A is disjoint from /’; the intersection of A and
B is empty.

rze A

X is an element of A
x liesin A

X belongs to A
Xisin A

3 + 5 = 8 three plus five equals [= is equal to] eight

3 — 5 = —2 three minus five equals [= . . . ] minus two

3 -5 =15 three times five equals [=. . . ] fifteen

(2 —3) -6+ 1=-5two minus three in brackets times six plus one equals minus five

| 41[=1-2 3 4] four factorial.
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3 three divided by five equals zero point six.
— = 0.6
D
Jr € A... |thereexists[=thereis]anxinA (suchthat)...
dlz € A... | thereexists [= there is] a unique X in A (such that) . ..
EIEA”' there is no x in A (such that) . . .
3 three eighths
8
26 twenty-six ninths
9
5 minus five thirty-fourths
34
-9245 minus two hundred and forty-five
1—3 1 one minus three over two plus four equals minus one third.
2+4 3

r>0Ny>0=zxz4+y>0

if both 2z and yare positive,
so is 2+ vy

Are Q z2°=2

no rational number has a square equal

to two

for every real number x there

VreR Hy € Q |“T _ yl < 2/3 exists a rational number y
such that the absolute value
of x minus yis smaller than
two third.

Shl(Iﬂ sine X

COS($) cosine X

tan x
tan(x)
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arcsin(z)

arc sine x

arccog(gﬂ arc cosine x

arctan(x) |arc tan x

SiHllCr) hyperbolic sine x

CDSh(iﬂ hyperbolic cosine x

talﬂlﬁr) hyperbolic tan x

Siﬂ(mQ) sine of x squared

Sh]@r)z sine squared of x; sine x, all squared

| X plus one, all over over tan of y to the four

tan(y*)
:3I——CDS(2I) three to the (power of) x minus cosine of two x

e}cp(:t?3 + y3)

exponential of x cubed plus y cubed

p ¢ R.

p does not belong to (the set) R.

pisnotinR.

p is not an element of R.

p does not lie in R.

(z+y)z+ ay

X plus y in brackets times z plus x, y

:EZ —I— yg —I— Zt)

x saquared plus y cubed plus z to the power of five.

A =a?

Capital a equals small a squared.

Department of Mathematics

94

UNIVERSITY OF 08 MAI 1945 GUELMA




Il =21 =142

<

The complex conjugate of one minus two i equals one
plus two i.
One minus two i bar equals one plus two i.

The conjugate of a complex number z.

X <0 : X Is negative or zero.
x <0 : xis negative.

X <y :xis smaller or equal to y or x is smaller than or equal to y.

T—y=1x+(-y)

x minus y is equal to x plus, minusy

ax? 4+ 2hxy + by? =0

y (*) We consider the equation star: a, x squared plus
two h, x,y plus b (times), y, squared is equal to
zero.

B:A—(A—B) :A[I—A_l(A—B))} | minus A minus one times ]

B equals A [(A minus B)
minus (A minus B) equals A
times

1 | The limit as x tends to zero of f two primes of x

— — . | over big f two primes of x is equal to the limit as

X tends to zero of minus exponential x over four
which is equal to minus one over four.

u’?’bl ’ u‘ng Y ung 9

We consider the subsequence u,n one, u,n, two, ...
and so on.

B If A is similar to B, then exponential A is also

A ~J B :> eA ~ @ similar to exponential B.

A is similar to B, implies exponential A is similar
to exponential B.
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NG

r equals the square root of x squared plus y squared.

mﬂ_i_yﬂ:Zn

X to the n plus y to the n equals z to the n

(z +y)z + zy

X plus y in brackets times z plus x y

cA={cx |z e Al C,A equals the set c times x such that x belongs to

A

A, = {$ c A ‘ T < n} A,n equals to the set of x belongs to A such

that X is less (than) or equal to n.

f(x), G(x) f of X, biggofx or gofx

(a b) open interval a,b.
1

[a.b] closed interval a,b.

(ﬂ.b] Half open interval a,b (open on the left,
‘ closed on the right)

[a b) Half open interval a,b (open on the right,
’ closed on the left).

X<y x is smaller (than) or equal to Jy.

x is smaller (than) or equals y.

f.i'

f dash; £ prime; the first derivative of £

f‘H

1 double dash; f double prime; the second
derivative of £

f(3)

the third derivative of £
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tf(ﬂj the n-th derivative of £

d y by d x; the derivative of y by x

n

is less or equal to x which is strictly less

n§$<n+1 than n plus one.

_ ‘33| <zx< |:13| Minus the absolute value of x is less or equal to X which is less or

equal to the absolute value of x.

ab| = a] - [b].

The absolute value of a,b is equal to the absolute value of a
times the absolute value of b.

b=x-y: b equals x minusy.

a=x+y a equals x plus y.

A ?A @ A is different from the empty set.
A is non-empty.

C=X-Yy-Z Cc equals x times y times z
C=XYyZ c equals x,y,z

N

The sum for k from one to n of ¢ times r to the
power of k.

The sum of ¢ times r to the power of k, for k from
oneton

< -

AF 1A
k= R

The norm of A to the power of k over k factorial is less or
equal to the norm of A to the power of k over k factorial.
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n

n
2 ok <Dl
k=1

k=1

The absolute value of the sum for k from one to n of
X,k is less or equal to the sum for k from one to n of
the absolute value of x,k.

lim (:E) — 9 The limit of f of X as X tends to one is equal

r—1 to two.

an Tl _ pntl :(a—b)-Zakbn_k, n—1.9
k=0

a to the power of n pus one, minus b to the power of n plus one
equals a minus b times the sum for k from zero to n, of a to the
power of k, b to the power of n minus k, where n equals one,
two, and so on.

) g s e e

to the power of n plus
one, or to the n plus one.

—1 x to the minus one

x to the power of minus one. The first is very suitable.

the square root of X.
Ve

one.

3 the cube root of X.
X
5 the fifth root of X.
X
TP 1 e to the (power of) pi, i equals minus one.
c = - exponentail to the power of pi, 1 equals minus
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h (2, 3y) h of two X (comma) three Y.

h(z,y) h of X, Yy

The product of A,k for k from one to n is equal
to the product of Ak for k from one to n

n
H Ak — H Ak X An minus one times A,n.

k=1 k=1
o o n plus one all factorial equals n
(’TL + 1)‘ - n' ’ (n + 1)3 n = 0, 17 2: -+ + | factorial times n plus one, where
n equals zero, one, two,..., and so
on.

A={zeR|z<p}, A ={zeR|z<q} Aoauabiestolalx

or equal to p.

n The binomial formula a plus b to the power of n is

T equal to the sum fro k from zero to n of C k,n (the
n kin—k . : .

(CL + b) — E a”b - | binomial coefficient n over k) times a to the
—0 k power of k times b to the power of n minus k.
| C,k,n (the binomial coefficient n over k) equals n factorial
— over k factorial times n minus k factorial.
k) K'(n—k)

(the binomial coefficient) n over k

The inner product of f and g equals the
integral from a to b of f of x times g of x d,

mm:/fmmmmX

power of n.

an’

b\ " X b over a all to the power of n equals b to the power of n over a to the
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a™ o |ato the power of n over a to the power of m equals a to the
P a power of n minus m.
q = sup M. q equals the sup of M.

The sum for k from one to n of x,k

T
minus X,k minus one equals x,n minus X,
E f(xk — xk—l) — Lnp — LQ- | zero.
k=1
o0 The intersection of the closed intervals a,n,b,n for n from

ﬂ (@, bn] # 0.

one to infinity is nonempty.

n=1
a — pn a minus p to the power of n all over p plus one to the power of
.| nminus p to the power of n.

One plus the product of p,k, for k from one to n.
One plus the product, for k from one to n, of p,k.

Al _ 1 — [ [lAl
<€ 1— ||zA]l : (e 1 ||A||> 0

|| ]

The norm of
exponential x,A
minus | over X
minus A is less or
equal to
exponential of the
norm of X,A minus
one minus the
norm of X,A over
the absolute value
of x which is equal
to exponential of
the a the sum of
the absolute value
of a,k to power of
p all to power of
one over p, times
bsolute value of x
times the norm of
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A minus one over
the absolute value
of X minus the
norm of A which
tends to zero.

The determinant of A equals the product
det (A) )\1 )\2 H )\ of lambda,i for i from one to n which is
A €Sp(A) equal to the product of lambda,i, where
lambda,i belongs to S,P (the spectre) of
A,

a is strictly larger than one if and only if a to the
a>1 < a >1 ol Y

power r is strictly larger than one.

The n-th root of a.

The fifth root of a.

1 1 One over p to the power of n is strictly less than one over a.
) <3
p" a
Tr1 + Yi x one plusy, i
R,ij

capital R subscript i
capital R lower i
(capital) R (subscript) i j; (capital) R lower i j

k
M

(capital) M upper k lower i j;
(capital) M superscript k subscript i j

Z?:o a;z’

sum of a i x to the i for i from nought [= zero] to
n;

sum over i (ranging) from zero to n of a i (times) x
to the 1i.
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bm

product of b m for m from one to the infinity;

product over m (ranging) from one to the infinity of

im0 ()Y

to n.

sum of n over i x to the i1 y to the
n minus i for i from nought [= zero]

3m

(z —y) m

x minus y in brackets to the (power of) three

x minus y, all to the (power of) three m.

S| < (Slawt) " (i)

The absolute value of
the sum of a,k,b,k is less
or equal to the sum of
the absolute value of a,k
to power of p all to
power of one over p,
times the sum of the
absolute value of b,k to
power of g all to power
of one over g.

D(E) = {z| ||lz|| <1},

X is less or equal to one

D of E is equal to the set of all x such that the norm of

One over p plus one over g equals one.

==

2 AS An

A __
et = I,+ A+ 2!—|—3! i

+ ..+ 1.

Exponential A equals
I,n plus A plus A
squared over two
factorial plus A cubed
over three factorial
Plus ... plus Atoth
power of n over n
factorial plus, and so
on

which is equal to the
sum of A to the power
of k over k factorial,
for k from zero to
infinity.
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la +0ll, < llallp + 116,

The norm of a plus b, p is less or equal to the the norm of a,
p plus the norm of b, p.

b
£l = ( [ 1£(@)pds

The norm of f,p equals the integral
from a to b of the absolute value of
f of x to the power of p d,x all to
the power of one over p, is finite.

1/p
< Q.

sup |z, (t) — z(t)| = 0

The sup, where t belongs to the closed interval a,b,

b of the absolute value of x,n of t minus x of t tends to
t€la,b] Zero.
n The limit as n tends to the infinity of the norm of the
1; . o | sum for | from one to n of alpha, i, e,i which equals
im || E azei|| = E |a®| the square root of the sum of the absolute value (the
n—oo .
1 modulus) of alpha,i squared.
1 | 1 Big f to the minus one of C equals f to the
F (O) — f (O) U g (O) minus one of C union g to the minus one

of C.

The empty set (= set with no elements).

F=1(B) © f\(B).

f minus one of B bar is a proper subset of f minus one
of B bar.

limy, oo f(2zn) # f(2).

The limit, as n tends to the infinity, of f of x,n is
different from f of x.

N—00

f(x)

The limit of f of x,n as n tends to infinity equals f of
X.

p(x,Y) —p(2,Y)| < p(z, 2)

The absolute value of rho of x,Y
minus rho of z,Y is less or equal to
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| rho of x,z.

d2 the second derivative of y by x; d squared y
a_%é by d x squared
T
the partia erivative o x (with respect
af h 1ld f £ by (with P
to x artia X
Ox g p 1 df byd
2 the second partial derivative of f by x (with
g . respect to x)
T
partial d squared f by d x squared
Vf nabla f; the gradient of f
delta £
Af
A Y c X.|Aisasubset of Y which is a subset of X.

=, Ak
2

k=0

We consider the infinite series: The sum for k from zero to infinity of
A to the power k over k factorial.

Sl <3(3) =2 (5

n=1 n=1

1 infinity of the norm of x,n

* | is strictly less than the sum
for n from one to infinity
of one half to the power of
n which is equal to one
half times one over one
minus one half which
equals one.

) The sum for n from one to

|(I—T)

—1
I ==

1 The norm of | minus T all to the minus one is less
or equal to one over one minus the norm of T.
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sup HAH < o0, | The sup of the norm of A, where A belongs to A, is finite.

AecA

The inner product of T x,Y

<T{E, Y> = (CB, T*Y> V x,y € H. |equalsthe inner product of x, T

star Y, for every x,y belong to H.

A squared is greater than or equal to the

n 1 n
2 § : ) 2 o 2 : s sum for j from one to n of the integral
A 2 / ‘ fj (:E) ‘ dil? - 1 — N from zero to one of the absolute value of
- 0 -

equal to n.

f,j of x squared d x, and this equals the
sum for j from one to n of one which is

dim(M) < A2_ The dimension of M is less (than) or equal to A squared.

Dim of M is less or equal to A squared.

fla) = f)—/f G (@, y)dy for all f € M.

f of x equals e,x of
f which is equal to
the integral from
zero to one of f of
y G of x,y bar dy,
for all f belongs to
M.

times the norm of f, p which is less or

Hf” <AHf‘H <AHfH The norm of f, infinity, is less or equal to A

equal to A times the norm of f, two.

E,={z: sup |Az|| <n} = () {z:]|Az| < n}
AceA

E,n is equal to the
set of all x such
that sup of the
norm of A X,
where x belongs to
A is less or equal
to n which equals
the intersection of
the sets of all x
suxh that the norm
of Ax is less or
equal to n, where
A belongs to A

o0

The sum for n from one to infinity of sup of the

> absolute value of f,n of x, where x belongs to E,c
E sup ’fn (QU) ’ < E M,, < o0 |islessor equal to the sum for n from one to

n—1 =y D — infinity of M,n which is finite.
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2 The norm of the sum for n from

N one to N of ¢,n,f,n infinity squared
2 2 2 | is less or equal to B squared times
E Cn fn B E ‘ Cn B ‘ C‘ the sum for n from one to N of the
1 absolute value of c,n squared
mn= 00 n_

which is less or equal to B squared
times the absolute value of ¢
squared.

HS — Sn” — (0 as 1 — 00. | The norm of S minus S,n in the infinity tends to
oC zero as n tends to infinity.

[f integral of f of x d x

fb 2 Jt integral from a to b of t squared d t
double integral over S of h of x y d

HS (x,y) dr dy xd 7y

1/p | The norm of f equals the integral over X of the
L [ d absolute value of f to the power of p d,mu all to
H f H — |f‘ M the power of one over p.

X

The absolute value of g,f
‘g| q | f| p equals g,f and the absolute
_ : _ value of g over the norm of
‘gﬂ o Qf and HgH o HfH a.c. 0,q to the power of g equals

q p the absolute value of f over
the norm of f,p to the power
of p, about every.

A € M, (K) A belongs to M,n of K.

The matrix A belongs to M,n of K.

—10 Exponential minus i, theta.

€

equals cosine theta, sine theta, minus sine theta
and cosine theta.

9 10 A is a squared matrix of order two defined by A
A cos sin
—sinf cos@

_ _ The characteristic polynomial of A : P,A of x is
Pa (.ZL‘) det (A (EI) equal to the determainant of A minus x, .
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X0 X zero; X nought

1 The inverse of A (A to the minus one) equals

A—l

~ det (A)

(Com (A))t one over the determinant of A times the
comatrix of a transpose.

P,A,B of lambda is equal to P,B,A of lambda, wehere p is
pag (A) = ppa (A

characteristic polynomial.

The eigenspace associated with
_ n . _
E)\ — {33 < R ) ALE — /\LE} lambda equals the set of all x belongs
to R,n such that A,x equals lambda X,
= ker (A — /\]) . which is equal to the kernel of A
minus lambda .

f : P, [x] P, [x] f is an Endomorphism defined on the

p — f(p)=p prime.

vector space P,n of x by f of p equals p

f squared plus three f plus four times the identity

2 .
f + 3f + 47/dE =0 mapping of E (plus four i,d,E) equals zero.

¢ Vzel:|z]| >0, et |z]|=02=0
¢ VIeK Vzel:|z|]=|A.|z
¢ Vaoyel:flzt+yl <zl +llyll-

For every x in E: the norm of
X is positive or zero and the
norm of x equals zero if and
only if x equals zero

For ecery lambda in K and
for every x in E: the norm of
lambda x equals the absolute
value (the modulus) of
lambda times the norm of x.

For every x,y in E: the norm
of x plus y is less or equal to
the norm of x plus the norm
ofy.
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1 Let x be an element from a
n n 5 2 vector space. The norm of x,
ol = D fails llally = { D_lal® | | ecmalsesmor o
i=1 i=1 of x,i.
H:EHoo — 1121&}% |$’l| . The square root of the norm of

X, two equals the sum for i
from one to n of x,i squared
(of the modulus of x.i
squared)

The norm of x infinity is equal
to the max for i from one to n
of the absolute value of x,I (of
the modulus of x,i).

The norm of the matrix A, one
equals the max over j of the

absolute value of a,i j.

n n
||A||1 = mjaxz |a¢j| - ||A||OO = miaXZ |a,ij| sum for | from one to n of the
i=1 j=1

The norm of the matrix A
infinity equals the max over i
of the sum for j from one to n
of the absolute value of a i,j.

The norm of A x is less or

||A95|| é ”A” ||5C|| ; vV A S Mn (K) ; Ve K™. equal to the norm of A

times the norm of x, for
all A belongs to M,n of k
and for all x belongs to
k,n.

) (z
) (z
) Az, yy =A(z,y) Va,y€ FetVIER |z
) (z

(& (;U’ 33) — 00— =10 The scalar product of x,x is

positive or zero and the

) \ T,y < E scalar product of x,x equals

zero if and only if x equals

£, Y The scalar product of X,y

equals the scalar product of
y,x for every x and y in E.

The scalar product of lambda
X, y equals lambda times the
scalar product of x,y for
every X,y in E and lambda in
R

The scalar product of x and y
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plus z equals the scalar
product of x,y plus the scalar
product of y,z for every x,y,z
in E.

The inner product of x and y is equal to the sum, for i from one

n
— E Tl to n, of x,i (times) y,i.

DA (LU) —  det (A _ {L‘I) The characteristic polynomial of A: p,A of

X is equal to the determinant of A minus Xx,l.

= det ((A—aI)")
Equals ...

t
= det (A - 33]) Equals ...
= bat (x) Equals p, A transpose of X.
f : R" x R , R | fisamapping from R, n times R, n to R, defined

by f of X,y equals x transpose A, y.

(x,y) — a'Ay

Af =0 the Laplace equation

A f — )\ f the Helmholtz equation

__ 9g |the heat equation
Ag = ot

Ag = 8% | the wave equation

eAt . The limit as t tends to zero of exponential A,t minus i over t
lim — A equals A.

Department of Mathematics 109 UNIVERSITY OF 08 MAI 1945 GUELMA




Lambda times the inner product of x,y

)\ i — )\,CL“ — A,CU equals the inner product of lambda x,y
< 7 y> < ’ :Z> < ’ y> and this equals the inner product of A x,y
= (x,A'y) = (z, Ay)
L L which equals beta times the inner product
o ([E, 5y> — /6 <5C y) of x,y.

t L t I\t l A transpose A, all transpose equals A
(A A) — A (A ) — A A transpose A transpose, transpose which

equals A transpose, A.

Alpha zero times A to the m plus alpha
one times A to the m inus one plus ...
plus alpha m time I.

apA™ + 0 A™ + L+, ]

1 1 The matrix M is always written as the sum of
= t = t two matrices A and B, where A equals M
M = 2 (M M ) 2 (M + M ) minus M transpose over two and B equals M
N - N~ -~ ~ | plus M transpose over two.
A B

M, (R) — Sn (R) D An (R) M,n of R is equal to the direct sum of S,n of R and

Anof R.
(Bt _ —B) B transpose equals (is equal to) minus B.
L Lambda times the inner
/\ <£Uv .ZC) o <)\93; .CC) product of x,x equals the
t— inner product of lambda x,x
— <ACU; 33> — (ASC) X which equals the inner

product of A x,x and this

i
L Al— —\ L\ — equals A x transpose, x bar
= v ATt =2 ((A) ) T a P

— 'Ax = 2" Ax
-~ which equals lambda bar

— <£137 ASC) — <£U, )\ZC) =\ <SC, SC> times the inner product of

X, X.

A_ 1 A* A to the minus one equals A star.
— The inverse of A is equal to A star.
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| The inverse of A equals A star.

1 n A minus one equals minus one over c,zero times
A—l _ c Ak—l the sum for k from one to n of c,k,A to the power
— c k k minus one.
0 k=1

E L 5—1 | A to the power of k equals P times B to the power of k times P
A* = PB*P minus one.

t o t A transpose, A, equals A, A transpose which
A A _ AA _ In is equal to I,n.
At = A1

A transpose equals A to the minus one.

HAQ:H — ngH ) \V/ T < Rn The norm of A x is equal to the norm of x, for
(Aic)t (Ay) — ;Uty ; \vd T,y € R™. aIbeeIongstc; R,N. ’

A x transpose A,y equals x transpose, y, for
all x and y belong to R,n.

ar> +br + ¢ a X squared plus b X plus C

the square root of x plus the cube root of y

VE+ i

n the n-th root of x plus
T _I_ y P y

a+b a plus b over ¢ minus d

c—d

(n) (the binomial coefficient) N over m
m

For any positive integer #,

HIIZG.H.H...H’
n factors

where a is the base and n is the exponent.
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6.3. Sets and spaces

N The set of natural numbers
7. The set of integers

R The set of real numbers

C The set of complex numbers

x| absolute value of a real or complex numbers x
]a,b[ an open interval, [a,b] a closed interval

Notations & notions
A mapping with domain X and range in Y

f: X —Y

* Elementinclusion or in set, set inclusion, union and intersection :

c C Un

* Vectors and matrices

x = (1,%2,...,Tn) & row vector in
R™ or C"™ with components z;

The transpose of X and the adjoint of x

7
L2
fEt — ($1;$23 j:En)t —
xn
x* = (771,73, ,ﬂ)t

Department of Mathematics 112 UNIVERSITY OF 08 MAI 1945 GUELMA



The transpose, adjoint, inverse, determinant, condition number and the
spectral radius of the matrix A.

At A% A7 det (A) Cond(A) p(A)

Eigenvalues and Eigenvectors. Consider a square matrix A. A nonzero
vector x is an eigenvector of the matrix with eigenvalue | if Ax =1 x

We see that ¢ =2 is an eigenvalue of multiplicity 3.

1 7 4. :
det( 0 —1 2 ) 1s not possible
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Part 7. On certain mathematical subfields

1) Algebra ['eldzibro]

Algebraic Curves Field Theory
Algebraic Equations General Algebra
Algebraic Geometry Group Theory

Algebraic Identities
Algebraic Invariants

Homological Algebra
Linear Algebra

Algebraic Operations Named Algebras

Algebraic Properties Noncommutative Algebra
Coding Theory ['kowdin 'O1orr] Number Theory

Cyclotomy [ 'sark'lptomi] Polynomials [,pol1 'nosmrolz]
Elliptic Curves [1'liptik k3:v] Products

[,veljs'erfon 'Bror1] ['nambor 'Orori] [nermd 'aldzibros]

2) Applied Mathematics [o'plard ,maBs'matiks]

Business ['brznis]

Complex Systems ['kompleks ‘sistomz]
Control Theory [kon'trowl 'Ororr]

Data Visualization ['derto ,vizjuolai'zer[on]
Dynamical Systems [da1'nemikal 'sistomz]
Engineering [,end31'nioriy]

Ergodic Theory  ['3sigoadik 'Orori]

Game Theory [germ 'O1ori]

Information Theory [,info'meifon 'Orori]
Inverse Problems ['1nv3:s 'problomz]
Numerical Methods [njur'merikal 'meBads]
Optimization [,optimar'zer [on]

Population Dynamics [,popjo'lerfon dai'n@miks]
Signal Processing ['signl ‘prowsesin]

3) Calculus and Analysis ['kelkjusles @nd, o'nelosis]

Functions

General Analysis

General Calculus
Generalized Functions
Harmonic Analysis
Inequalities

Integral Transforms
Inversion Formulas
Manifolds ['maenifouldz]
Measure Theory

Calculus

Calculus of Variations
Catastrophe Theory [ka'testrof 1]
Complex Analysis

Differential Equations
Differential Forms

Differential Geometry
Dynamical Systems

Fixed Points

Functional Analysis

4) Discrete Mathematics [dis'kriit ,ma6o'matiks]

Cellular Automata ['seljolor  o:'tbmota]

Coding Theory ['kowdin 'Oiori]

Combinatorics
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Quadratic Forms
Quaternions and Cliffo...
Rate Problems

Ring Theory

Scalar Algebra

Sums [samz]

Valuation Theory
Vector Algebra
Wavelets ['wervlits]

[kwa't3intonz]

Metrics

Norms

Operator Theory
Polynomials
Roots

Series
Singularities
Special Functions
[,siggjo'leritiz]
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http://mathworld.wolfram.com/topics/AlgebraicEquations.html
http://mathworld.wolfram.com/topics/GeneralAlgebra.html
http://mathworld.wolfram.com/topics/QuaternionsandCliffordAlgebras.html
http://mathworld.wolfram.com/topics/AlgebraicGeometry.html
http://mathworld.wolfram.com/topics/GroupTheory.html
http://mathworld.wolfram.com/topics/RateProblems.html
http://mathworld.wolfram.com/topics/AlgebraicIdentities.html
http://mathworld.wolfram.com/topics/HomologicalAlgebra.html
http://mathworld.wolfram.com/topics/RingTheory.html
http://mathworld.wolfram.com/topics/AlgebraicInvariants.html
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http://mathworld.wolfram.com/topics/Polynomials.html
http://mathworld.wolfram.com/topics/Wavelets.html
http://mathworld.wolfram.com/topics/EllipticCurves.html
http://mathworld.wolfram.com/topics/Products.html
http://mathworld.wolfram.com/topics/Business.html
http://mathworld.wolfram.com/topics/ComplexSystems.html
http://mathworld.wolfram.com/topics/ControlTheory.html
http://mathworld.wolfram.com/topics/DataVisualization.html
http://mathworld.wolfram.com/topics/DynamicalSystems.html
http://mathworld.wolfram.com/topics/Engineering.html
http://mathworld.wolfram.com/topics/ErgodicTheory.html
http://mathworld.wolfram.com/topics/GameTheory.html
http://mathworld.wolfram.com/topics/InformationTheory.html
http://mathworld.wolfram.com/topics/InverseProblems.html
http://mathworld.wolfram.com/topics/NumericalMethods.html
http://mathworld.wolfram.com/topics/Optimization.html
http://mathworld.wolfram.com/topics/PopulationDynamics.html
http://mathworld.wolfram.com/topics/SignalProcessing.html
http://mathworld.wolfram.com/topics/Calculus.html
http://mathworld.wolfram.com/topics/Functions.html
http://mathworld.wolfram.com/topics/Metrics.html
http://mathworld.wolfram.com/topics/CalculusofVariations.html
http://mathworld.wolfram.com/topics/GeneralAnalysis.html
http://mathworld.wolfram.com/topics/Norms.html
http://mathworld.wolfram.com/topics/CatastropheTheory.html
http://mathworld.wolfram.com/topics/GeneralCalculus.html
http://mathworld.wolfram.com/topics/OperatorTheory.html
http://mathworld.wolfram.com/topics/ComplexAnalysis.html
http://mathworld.wolfram.com/topics/GeneralizedFunctions.html
http://mathworld.wolfram.com/topics/Polynomials.html
http://mathworld.wolfram.com/topics/DifferentialEquations.html
http://mathworld.wolfram.com/topics/HarmonicAnalysis.html
http://mathworld.wolfram.com/topics/Roots.html
http://mathworld.wolfram.com/topics/DifferentialForms.html
http://mathworld.wolfram.com/topics/Inequalities.html
http://mathworld.wolfram.com/topics/Series.html
http://mathworld.wolfram.com/topics/DifferentialGeometry.html
http://mathworld.wolfram.com/topics/IntegralTransforms.html
http://mathworld.wolfram.com/topics/Singularities.html
http://mathworld.wolfram.com/topics/DynamicalSystems.html
http://mathworld.wolfram.com/topics/InversionFormulas.html
http://mathworld.wolfram.com/topics/SpecialFunctions.html
http://mathworld.wolfram.com/topics/FixedPoints.html
http://mathworld.wolfram.com/topics/Manifolds.html
http://mathworld.wolfram.com/topics/FunctionalAnalysis.html
http://mathworld.wolfram.com/topics/MeasureTheory.html
http://mathworld.wolfram.com/topics/CellularAutomata.html
http://mathworld.wolfram.com/topics/CodingTheory.html
http://mathworld.wolfram.com/topics/Combinatorics.html

Computational Systems [,kompjs'terfonl 'sistomz]
Computer Science [kom'pjuitor ‘'sarons]

Division Problems [di'vizon 'problomz]

Experimental Mathematics [1k,speri'mentl ,ma6o'matiks]
Finite Groups ['farnart gru:p]

General Discrete Mathematics ['dzenoral drs'kriit ,ma6o'metiks]
Graph Theory  [gra:f 'Orori]

Information Theory [,info'merfon 'Ororr]

Packing Problems ['paekin 'problomz]

Point Lattices [pornt ‘'letrsiz]

Recurrence Equations [r1i'karons 1'kweizon]

Umbral Calculus [am'bral 'keelk jeslos]

5) Foundations of Mathematics [favn'deifonz ov ,m&Bo'matiks]

Axioms ['eksrom]

Category Theory ['ketigor: 'Orori]

Logic ['lndz1k]

Mathematical Problems [,ma6o'metikal ‘problomz]
Point-Set Topology [porint-set 'Orori]

Set Theory [set 'O1orr]

Theorem Proving ['Ororom pruivin]

6) Geometry [dz1'omrtri]

Algebraic Geometry Ergodic Theory Plane Geometry
Combinatorial Geometry General Geometry Points
Computational Geometry Geometric Construction Projective Geometry
Continuity Principle Geometric Duality Rigidity

Coordinate Geometry Geometric Inequalities Sangaku Problems
Curves Inversive Geometry Solid Geometry
Differential Geometry Line Geometry Surfaces

Dissection [d1'sek[on] Multidimensional Geometry Symmetry

Distance Noncommutative Geometry Transformations
Division Problems Non-Euclidean Geometry Trigonometry

7) History and Terminology ['historr @nd, ,t3:mi'nplodz1]

Biography [bar1'pgrofi]

Contests [kon'tests]

Disciplinary Terminology ['drsiplinorr ,t3:m1'nplod31]
History ['hrstor1 ]

Mathematica Code [,m@0o'matike kowd]
Mathematica Commands [,ma&0o'metike ko'maindz]
Mathematical Problems [, m&0o'maetikal 'problomz]
Mnemonics [n1'moniks]

Notation [now'te1fon]

Prizes [prarziz]

Terminology [,t3:m1'nolodz1]

8) Number Theory ['nambor  'Ororr]
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http://mathworld.wolfram.com/topics/ErgodicTheory.html
http://mathworld.wolfram.com/topics/PlaneGeometry.html
http://mathworld.wolfram.com/topics/CombinatorialGeometry.html
http://mathworld.wolfram.com/topics/GeneralGeometry.html
http://mathworld.wolfram.com/topics/Points.html
http://mathworld.wolfram.com/topics/ComputationalGeometry.html
http://mathworld.wolfram.com/topics/GeometricConstruction.html
http://mathworld.wolfram.com/topics/ProjectiveGeometry.html
http://mathworld.wolfram.com/topics/ContinuityPrinciple.html
http://mathworld.wolfram.com/topics/GeometricDuality.html
http://mathworld.wolfram.com/topics/Rigidity.html
http://mathworld.wolfram.com/topics/CoordinateGeometry.html
http://mathworld.wolfram.com/topics/GeometricInequalities.html
http://mathworld.wolfram.com/topics/SangakuProblems.html
http://mathworld.wolfram.com/topics/Curves.html
http://mathworld.wolfram.com/topics/InversiveGeometry.html
http://mathworld.wolfram.com/topics/SolidGeometry.html
http://mathworld.wolfram.com/topics/DifferentialGeometry.html
http://mathworld.wolfram.com/topics/LineGeometry.html
http://mathworld.wolfram.com/topics/Surfaces.html
http://mathworld.wolfram.com/topics/Dissection.html
http://mathworld.wolfram.com/topics/MultidimensionalGeometry.html
http://mathworld.wolfram.com/topics/Symmetry.html
http://mathworld.wolfram.com/topics/Distance.html
http://mathworld.wolfram.com/topics/NoncommutativeGeometry.html
http://mathworld.wolfram.com/topics/Transformations.html
http://mathworld.wolfram.com/topics/DivisionProblems.html
http://mathworld.wolfram.com/topics/Non-EuclideanGeometry.html
http://mathworld.wolfram.com/topics/Trigonometry.html
http://mathworld.wolfram.com/topics/Biography.html
http://mathworld.wolfram.com/topics/Contests.html
http://mathworld.wolfram.com/topics/DisciplinaryTerminology.html
http://mathworld.wolfram.com/topics/History.html
http://mathworld.wolfram.com/topics/MathematicaCode.html
http://mathworld.wolfram.com/topics/MathematicaCommands.html
http://mathworld.wolfram.com/topics/MathematicalProblems.html
http://mathworld.wolfram.com/topics/Mnemonics.html
http://mathworld.wolfram.com/topics/Notation.html
http://mathworld.wolfram.com/topics/Prizes.html
http://mathworld.wolfram.com/topics/Terminology.html

Algebraic Number Theory Ergodic Theory p-adic Numbers

Arithmetic General Number Theory Rational Approximation
Automorphic Forms Generating Functions Rational Numbers
Binary Sequences Integer Relations Real Numbers

Class Numbers Integers Reciprocity Theorems
Congruences Irrational Numbers Rounding

Constants Normal Numbers Sequences

Continued Fractions Numbers Special Numbers
Diophantine Equations Number Theoretic Funct... Transcendental Numbers
Divisors [d1'vaizorz] Parity ['paeritr]

Elliptic Curves Prime Numbers

9) Probability and Statistics [,probo'biliti  a@nd, sto'trstiks]

Bayesian Analysis Nonparametric Statistics Statistical Asymptotic...
Descriptive Statistics Probability Statistical Distributions
Error Analysis Random Numbers Statistical Indices ['1ndrsi:z]
Estimators ['estime1torz] Random Walks ['rendom] Statistical Plots [plots]
Markov Processes Rank Statistics Statistical Tests

Moments ['movmonts] Regression [r1'gre[on] Time-Series Analysis
Multivariate Statistics Runs [ranz] Trials ['trarolz]

[dis'kriptiv sto'tistiks] ['maikov 'prouvses i:z]

10) Recreational Mathematics  [,rekrr‘erfonal ,ma6o'matiks]
Cryptograms  ['kriptosgremz]

Dissection [d1'sek[on]

Folding ['fouldin]

Games [ge1mz]

Illusions [1'Tu:zon]

Magic Figures ['madzik 'figor]

Mathematical Art [,ma0o'matikal a:t]

Mathematical Humor [,ma6a'matikal 'hjuimor]
Mathematical Records [,m&6o'matikal ri'koidz]
Mathematics in the Arts [ ,m&6o'maetiks 1n 0i1, a:t]
Number Guessing ['nambar  gesin]

Numerology [,njuima'rpladz1]

Puzzles ['paziz]

Sports  [spo:ts]

Numerical Methods

Approximation Theory
Differential Equation Solving
Finite Differences

Linear Systems

Numerical Integration
Numerical Summation
Root-Finding

Interpolation
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Part 8. English Grammar series

English Grammar series 1

Ex01. Make the past simple.

He (tell) me that he lived in Toronto. We (lend) John
£200. She (drink) too much coffee yesterday. The children
(sleep) in the car. I (forget) to buy some milk. They
(speak) French to the waitress. He (feel) terrible after
eating the meal. | (know) the answer yesterday.
Ex02. Put in the correct preposition: England is famous........... its rainy weather.
He isn't afraid........... anything. English cheese is very different......... french
cheese. Who is James married............. ? Lucy is extremely good.......... languages. Are
you pleased........... your new house? That bike is similar ... yours. I'm very
excited ... buying a new computer. What is your town famous............7? My niece
is afraid cerreennnd0gS. Julie is very different........ her sister. She's very
excited.............. the party. I've been married......... my husband for 10 years.
Unfortunately, I'm very bad............ music. Luke is very pleased ..........his exam
results. He isn't really interested............. getting married. I'm very proud........... my

daughter, she worked very hard.

Ex03. Reported Statements: Present Simple.
1. “T live in New York” She said

. “He works in a bank™ She told me

. “Julie doesn’t like going out much” She said

. “I don’t have a computer” She said

. “They never arrive on time” She said

. “We often meet friends in London at the weekend” He told me
. “She doesn’t have enough time to do everything” She said

. “They often go on holiday in July” She said

Ex04. Put the verb into the correct first conditional form:

01O\ L W

1.1f1 (go) out tonight, 1 (go) to the cinema.

2. If you (get) back late, 1 (be) angry.

3. If we (not / see) each other tomorrow, we (see)
each other next week.

4. If he (come), | (be) surprised.

5. If we (wait) here, we (be) late.

6. If we (go) on holiday this summer, we (go) to
Spain.

7. If the weather (not / improve), we (not / have) a
picnic.

8. If (not / go) to bed early, I (be) tired tomorrow.
9. If we (eat) all this cake, we (feel) sick.
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10. If you
home.

(not / want) to go out, |

(cook) dinner at

Ex05. Second Conditionals - put the verb into the correct tense:

1. If 1 (be) you, I (get) a new job.

2.If he (be) younger, he (travel) more.

3. Ifwe (not / be) friends, | (be) angry with you.

4. 1f 1 (have) enough money, I (buy) a big house.

5.If she (not / be) always so late, she (be) promoted.
6. If we (win) the lottery, we (travel) the world.

7. If you (have) a better job, we (be) able to buy a new
car 8. If (speak) perfect English, I (have) a good job.
9.1f we (live) in Mexico, | (speak) Spanish.

10. If she (pass) the exam, she (be)

11. She (be) happier if she (have) more friends.

12. We (buy) a house if we (decide) to stay here.

13. They (have) more money if they (not / buy) so

many clothes

14. We (come) to dinner if we (have) time.
15. She (call) him if she (know) his number.
16. They (go) to Spain on holiday if they (like) hot

weather. 17. She

18.1

19. We never

(marry) someone famous if |

(pass) the exam if she

(study) more.

(be) a movie star.

(be) late again if we

(buy) a new car.

20.You (lose) weight if you (eat) less.

Ex06. Make future simple questions:

1. (they / come) tomorrow? 2. When

(you / get) back? 3. If you lose your job, what (you / do)? 4. In
your opinion, (she / be) a good teacher? 5. What time

(the sun / set) today? 6. (she / get) the
(David / be) at home this evening? 8. What

job, do you think? 7.
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(you / get) it? 10. How

Ex07. Make the present continuous (‘yes / no’ or ‘wh’ questions).
1. (how long / you / stay in Paris?)

(the weather / be) like tomorrow? 9. There’s someone at the door,
(he / get) here?

2. (you / drink / tea ?)

3. (where / you / stay?)

4. (why / you / watch TV now?)

5. (she / work in a bank?)

6. (what / he / do?)

7. (why / she / call her friend now?)

8. (1 / lose weight?)

9. (we / work tomorrow?)

10. (when / you / arrive?)

Ex08. Choose the present simple or the present continuous.

1. Julie (read) in the garden.

2. What (we / have) for dinner tonight?

3. She (have) two daughters.

4.1 (stay) in Spain for two weeks this summer.

5. He often (come) over for dinner.

6. The class (begin) at nine every day.

7. What (you / eat) at the moment?

8. What (Susie / do) tomorrow?

9.1 (not / work) on Sundays.

10. She (not / study) now, she (watch) TV.
11. How often (you / go) to restaurants?

12. 1 (not / go) on holiday this summer.

13. I'msorry, | (not / understand).

14. She (work) as a waitress for a month,

15. She (take) a salsa dancing class every Tuesday.
16. It (be) cold here in winter.

17. Take your umbrella, it (rain).

18. This cake (taste) delicious.

19. The bag (belong) to Jack.

20. When (you / arrive) tonight?
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Ex09. Change these sentences from active to passive:

1. People speak Portuguese in Brazil.

2. The Government is planning a new road near my house.

3. My grandfather built this house in 1943.

4. Picasso was painting Guernica at that time.

5. The cleaner has cleaned the office.

6. He had written three books before 1867.

7.]John will tell you later.

8. By this time tomorrow we will have signed the deal.

9. Somebody should do the work.

10. The traffic might have delayed Jimmy.
11. Everybody loves Mr Brown.

12. They are building a new stadium near the station.

13. The wolf ate the princess.

14. At six o’clock someone was telling a story.

15. Somebody has drunk all the milk!

16. | had cleaned all the windows before the storm.

17. A workman will repair the computer tomorrow.

18. By next year the students will have studied the passive.

19. James might cook dinner.

20. Somebody must have taken my wallet.
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English Grammar series 2

Ex10. Make the past simple.

1. She (bring) some chocolates to the party.
2.1 (hear) a new song on the radio.

3.1 (read) three books last week.

4. They (speak) French to the waitress.

5. He (understand) during the class, but now he doesn't understand.
6.1 (forget) to buy some milk.

7. She (have) a baby in June.

8. You (lose) your keys last week.

9. They (swim) 500m.

10.1 (give) my mother a CD for Christmas.
11. At the age of 23, she (become) a doctor.
12.1 (know) the answer yesterday.

13. He (tell) me that he lived in Toronto.
14. We (lend) John £200.

15. She (drink) too much coffee yesterday.
16. The children (sleep) in the car.

17.He (keep) his promise.

18.1 (choose) the steak for dinner.

19. The film (begin) late.

20.We (fly) to Sydney.

21. They (drive) to Beijing.

22.He (teach) English at the University.
23.1 (send) you an e-mail earlier.

24. We (leave) the house at 7 a.m.

25.He (feel) terrible after eating the prawns.

Ex11. Change these sentences from active to passive.
1. Somebody cleans the office every day. Ans. The office is cleaned every day

2. Somebody sends emails.

3. Somebody cuts the grass.
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4. Somebody prefers chocolate.

5. Somebody often steals cars.
6. Somebody plays loud

music.

7. Somebody speaks English here.

8. Somebody loves the London parks.

9. Somebody wants staff.

10. Somebody writes articles.

11. Somebody loves Julie.

12. Somebody reads a lot of books.

13. Somebody cooks dinner everyday.

14. Somebody delivers milk in the mornings.

15. Somebody buys flowers for the flat.

16. Somebody washes the cars every week.

17. Somebody writes a report every Friday.

18. Somebody fixes the roads.
19. Somebody builds new

houses every year.

20. Somebody sells vegetables in the market.

Ex12. Tag Questions with the Present Simple (be careful: ‘1 am’ - ‘aren’t I but
I'm not’ — ‘am I'). Add the tag question:

1. She’s from a small town in China, ?
2. They aren’t on their way already, ?
3. We're late again, ?

4. I'm not the person with the tickets, ?
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5.]Julie isn’t an accountant, ?

6. The weather is really bad today, ?

7. He's very handsome, ?

8. They aren’t in Mumbai at the moment, ?

9.You aren’t from Brazil, ?

10. John'’s a very good student, ?

11. I like chocolate very much, ?

12. She doesn’t work in a hotel, ?

13. They need some new clothes, ?

14. We live in a tiny flat, ?

15. She studies very hard every night, ?

16. David and Julie don’t take Chinese classes, ?

17.1 often come home late, ?

18. You don't like spicy food, ?

19. She doesn’t cook very often, ?

20. We don’t watch much TV, ?

Ex12. Combine the following two sentences.
1. We ate the fruit. I bought the fruit.
2. They called a lawyer. The lawyer lived nearby.

3.1 sent an email to my brother. My brother lives in Australia.

4. The customer liked the waitress. The waitress was very friendly.

5. We broke the computer. The computer belonged to my father.

6.1 dropped a glass. The glass was new.

7. She loves books. The books have happy endings.

8. They live in a city. The city is in the north of England.

9. The man is in the garden. The man is wearing a blue jumper.
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10. The girl works in a bank. The girl is from India.

11. My sister has three children. My sister lives in Australia.

12. The waiter was rude. The waiter was wearing a blue shirt.

13. The money is in the kitchen. The money belongs to John.

14. The table got broken. The table was my grandmother’s.

15. The television was stolen. The television was bought 20 years ago.

16. The fruit is on the table. The fruit isn’t fresh.
17. The food was delicious. David cooked the food.
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English Grammar series 3
Ex01. Choose ‘however’, ‘although’ or ‘despite’:
1. the rain, we still went to the park.
2. it was raining, we still went to the park.
3. It was raining,. , we still went to the park.
4. John bought the watch, the fact that it was expensive.
5. John bough the watch. , it was expensive.
6. it was expensive, John bought the watch.
7.1 finished the homework. It, , wasn't easy.
8. I finished the homework, it wasn't easy.
0. the fact that it wasn’t easy, I finished the homework.
10. She went for a long walk, being cold.
11. she was cold, she went for a long walk.
12. She was cold. She went for a long walk,

the food was terrible.

13. The restaurant has a good reputation.
14. the restaurant’s good reputation, the food was terrible.

15. the restaurant has a good reputation, the food was terrible.

Ex 02. Choose the correct word or phrase in brackets to fill the space.

1. (because / because of) We stayed inside the storm.

2. (since / because of) I wanted to stay longer [ was really
enjoying the party.

3. (as / due to) Amanda stayed at home her illness.

4. (due to / as) Her lateness was a terrible traffic jam.

5. (since / owning to) flights are cheaper in the winter, we
decided to travel then.

6. (as / because of) she hated cats, she wasn’t happy when her
husband bought three.

7. (owing to / as) John didn’t go to work his illness.

8. (because / due to) Lucy was very tired, she went to bed
early. 9. (because / owing to) his late night, John missed his
train.
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10. (for / owing to) Lucy was very unhappy, she missed

James. 11. (as / due to) the terrible weather, we decided not
to walk home.

12. (as / owning to) | was very happy with my present, it was
exactly what | wanted.

13. (due to / since) Keiko ordered her meal without meat, she
IS a vegetarian.

14. (because of / as) I didn’t want to leave I was having a
great time.

15. (owing to / since) Luca bought the shoes they were
perfect. 16. (because of / because) We were late for the plane

the traffic.

17. (for / as) it was really cold, | put on my gloves and my
hat. 18. (due to / because) She couldn’t come she had to
work.

19. (owning to / because) its high price, we didn’t rent the
flat. 20. (because of / since) his great cooking, we love going

to dinner at Taka’s house.

Ex 03. Choose the correct form (adjective or adverb).

1) John held the plate . (careful / carefully)

2) Juliais a person. (careful / carefully)

3) I ran to the station. (quick / quickly)

4) The journey was . (quick / quickly)

5) You look . Didn’t you sleep well? (tired / tiredly)
6) The baby rubbed her eyes . (tired / tiredly)

7) She sang . (happy / happily)

8) You sound . (happy / happily)

9) I speak English . (well / good)

10) Her English is . (well / good)

11) She cooks . (terrible / terribly)

12) Heisa cook. (terrible / terribly)

13) The music was . (beautiful / beautifully)

14) She plays the piano . (beautiful / beautifully)
15) That was a answer. (clever / cleverly)

16) She answered . (clever / cleverly)

17) Your flat seems today. (tidy / tidily)
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18) He put the dishes away . (tidy / tidily)

19) He spoke . (warm / warmly)

20) She is a very person. (warm / warmly)

Ex 04. Put the verb into the correct form:

1. I don’t fancy (go) out tonight.

2. She avoided (tell) him about her plans.

3. ' would like (come) to the party with you.

4. He enjoys (have) a bath in the evening.

5. She kept (talk) during the film.

6. I am learning (speak) English.

7. Do you mind (give) me a hand?

8. She helped me (carry) my suitcases.

9. I’ve finished (cook). Come and eat!

10. He decided (study) Biology.

11. I dislike (wait).

12. He asked (come) with us.

13. | promise (help) you tomorrow.

14. We discussed (go) to the cinema, but in the end we stayed at home.
15. She agreed (bring) the pudding.

16. I don’t recommend (take) the bus, it takes forever!
17. We hope (visit) Amsterdam next month.

18. She suggested (go) to the museum.

19. They plan (start) college in the autumn.

20. I don’t want (leave) yet.

Ex 05. Put in the correct preposition (at, in, on, or no preposition):

1. There was a loud noise which woke us up __ midnight. 2. Do you usually eat
chocolate eggs  Easter? 3. What are you doing _ the weekend? 4. last week, |
worked until 9pm __ every night. 5. My father always reads the paper __ breakfast
time. 6. She plays tennis ___ Fridays. 7. The trees here are really beautiful __ the

spring. 8. ’ll see you  Tuesday afternoon, then. 9. Shakespeare died  1616. 10.
She studies _ every day. 11. John is going to buy the presents __ today. 12. In my
hometown the shops open early _ the morning. 13. She met her husband __ 1998. 14,
The party is __ next Saturday. 15. We are meeting ____ Friday morning. 16. | often get
sleepy _ the afternoon. 17. His daughter was born ___ the 24th of August. 18. Mobile
phones became popular __ the nineties. 19. The meeting will take place ___ this
afternoon. 20. Luckily the weather was perfect _ her wedding day.
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English Grammar series 4

Ex 01. Make the comparative form. If it’s possible, use ‘er’. If not, use ‘more’.

1. Dogs are (intelligent) than rabbits.

2. Lucy is (old) than Ellie.

3. Russia is far (large) than the UK.

4. My Latin class is (boring) than my English class.
5. In the UK, the streets are generally (narrow) than the
streets in the USA.

6. London is (busy) than Glasgow.

7. ]ulie is (quiet) than her sister.

8. Amanda is (ambitious) than her classmates.

9. My garden is a lot (colourful) than this park.

10. His house is a bit (comfortable) than a hotel.

Ex 02. Change the direct questions into indirect questions. Use ‘can you tell me’.

1) Where does she play tennis?

2) Does he live in Paris?

3) Is she hungry?
4) What is this?

5) Do they work in Canada?
6) When do John and Luke meet?

7) Is he a lawyer?

8) When is the party?

9) Do they often go out?

10) What does he do at the
weekend?

11) Are the children on holiday this week?

12) Who is she?

13) Why do you like travelling so much?

Department of Mathematics 130 UNIVERSITY OF 08 MAI 1945 GUELMA



14) Does Lizzie like ice cream?

15) Are they from Chile?
16) Where is the station?

17) Where do you study Chinese?

18) Where is the nearest supermarket?

19) Do you drink coffee?
20) Is Richard always late?
Ex 03. If it’s possible, make a sentence with ‘would + infinitive’. If it’s not possible, use
‘used to + infinitive’:
1. 1 / have short hair when | was a teenager.

2. We / go to the same little café for lunch every day when | was a student.

3. She / love playing badminton before she hurt her shoulder.

4. He / walk along the beach every evening before bed.

5. 1 / always lose when | played chess with my father.

6. She / be able to dance very well.

7. My grandfather / drink a cup of coffee after dinner every night.

8. Luke / not have a car.

9. We / live in Brazil.

10. My family / often go to the countryside for the weekend when | was young.

Ex 04. Put the corresponding prepositions of Place

1. The wine is the bottle. 2. Pass me the dictionary, it's the bookshelf. 3.

Jennifer is work. 4. Berlin is Germany. 5. You have something

your face. 6. Turn left the traffic lights. 7. She was listening to classical music
the radio. 8. He has a house the river. 9. The answer is the bottom

of the page. 10. Julie will be the plane now. 11. There are a lot of magnets

the fridge. 12. She lives London. 13. John is a taxi. He's coming. 14. I'll

meet you the airport. 15. She stood the window and looked out. 16. The cat

is the house somewhere. 17. Why you calling so late? I’'m already bed. 18.

| waited for Lucy the station. 19. There was a picture of flowers her T-

shirt.

20. She has a house Japan.

Ex 05. Change this direct speech into reported speech:

Department of Mathematics 131 UNIVERSITY OF 08 MAI 1945 GUELMA



1. “He works in a bank” She said

2. “We went out last night” She told me

3. “I’'m coming!” She said

4. “I was waiting for the bus when he arrived” She told me

5. “I’d never been there before” She said

6. “I didn’t go to the party” She told me

7. “Lucy’ll come later” She said

8. “He hasn’t eaten breakfast” She told me

9. “I can help you tomorrow” She said

10. “You should go to bed early” She told me

11. “I don’t like chocolate” She told me

12. “I won’t see you tomorrow” She said

13. “She’s living in Paris for a few months” She said

14. “I visited my parents at the weekend” She told me

15. “She hasn’t eaten sushi before” She said

16. “I hadn’t travelled by underground before I came to London” She said

17. “They would help if they could” She said

18. “I’ll do the washing-up later” She told me

19. “He could read when he was three” She said

20. “I was sleeping when Julie called” She said
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English Grammar series 5

Ex 01. Make the future perfect. Choose positive, negative or question.
1. (I / leave by six)
2. (you / finish the report by the deadline?)

3. (when / we / do everything?)

4. (she / finish her exams by ten, so we can go out for dinner)

5. (you / read the book before the next class)

6. (she / not / finish work by seven)

7. (when / you / complete the work?

8. (they / arrive by dinnertime)

9. (we / be in London for three years next week)

10. (she / get home by lunchtime?)

Ex 02. Putin ‘can’/ ‘can’t’ / ‘could’ / ‘couldn’t’. If none is possible, use ‘be able to’ in the
correct tense:

1. you swim when you were 10?

2. We get to the meeting on time yesterday because the train was
delayed by one hour.

3. He arrive at the party on time, even after missing the train, so he
was very pleased.

4. He’s amazing, he speak 5 languages including Chinese.

5.1 drive a car until | was 34, then | moved to the countryside so |
had to learn.

6. | looked everywhere for my glasses but | find them anywhere.
7. | searched for your house for ages, luckily | find it in the end.

8. She’s 7 years old but she read yet — her parents are getting her
extra lessons.

9. | read the book three times but | understand it.

10. James speak Japanese when he lived in Japan, but he’s forgotten

most of it now.

Ex 03. Put in the correct preposition:

1. He’s swimming the river.

2. Where’s Julie? She’s school.
3. The plant is the table.

4. There is a spider the bath.

Department of Mathematics 133 UNIVERSITY OF 08 MAI 1945 GUELMA



5. Please put those apples the bowl.

6. Frank is holiday for three weeks.

7. There are two pockets this bag.

8. | read the story the newspaper.

9. The cat is sitting the chair.

10. Lucy was standing the bus stop.

11. I'll meet you the cinema.

12. She hung a picture the wall.

13. John is the garden.

14. There's nothing TV tonight.

15. | stayed home all weekend.

16. When I called Lucy, she was the bus.

17. There was a spider the ceiling.

18. Unfortunately, Mrs Brown is hospital.

19. Don't sit the table, sit a chair.

20. There are four cushions the sofa.

1. England is famous its rainy weather.

2. I'm very proud my daughter, she worked very hard.
3. He isn't really interested getting married.

4. Luke is very pleased his exam results.

5. Unfortunately, I'm very bad music.

6.1've been married my husband for 10 years.
7. She's very excited the party.

8. Julie is very different her sister.

9. My niece is afraid dogs.

10. A ball gown is similar an evening dress.
11. What is your town famous ?

12. It's great you got that job - you should be proud yourself.
13.'m very excited buying a new computer.
14. That bike is similar yours.

15. She is interested jazz.

16. Are you pleased your new house?

17. Lucy is extremely good languages.

18. Who is James married ?

19. English cheese is very different French cheese.
20. He isn't afraid anything.
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English Grammar series 6

Ex 01. Putin ‘mustn’t’ or ‘don’t / doesn’t have to’:

1. We have a lot of work tomorrow. You be late.

2.You tell anyone what I just told you. It’s a secret.

3. The museum is free. You pay to getin.

4. Children tell lies. It’s very naughty.

5.]John’s a millionaire. He go to work.

6.1 do my washing, because my mother does it for me.
7.We rush. We've got plenty of time.

8. You smoke inside the school.

9. You can borrow my new dress but you get it dirty.

10. We miss the train, it’s the last one tonight.

11. She do this work today, because she can do it tomorrow.
12.1 clean the floor today because I cleaned it yesterday.

13. We forget to lock all the doors before we leave.

14. We stay in a hotel in London, we can stay with my brother.
15.1 spend too much money today. I've only got a little left.
16. They get up early today, because it’s Sunday.

17.1 eat too much cake, or I'll get fat!

18. We be late for the exam.

19.You tidy up now. I'll do it later.

20.He cook tonight because he’s going to a restaurant

Ex 02. Change the direct questions into indirect questions. Use ‘Do you know’.
1) Did she go out last night?

2) Where did she meet her brother?

3) How was the film?

4) Was David the first to arrive?

5) Did Lucy work at home yesterday?

6) What was the problem?
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7) Who did we see at the party?

8) Did Zac call his mum yesterday?

9) Were they at the beach?

10) Where was the class?

11) Why did they arrive so late?

12) Was she at home yesterday?

13) How did she do it?

14) Were they in the garden?

15) Did they arrive late?

16) Did John finish the report?

17) Were we late for the meeting?

18) What did they do at the weekend?

19) Why was she so early?

20) Where was Julie yesterday afternoon?

Ex 03. Make the comparative form. If it’s possible, use ‘er’. If not, use ‘more’.

1. Dogs are (intelligent) than rabbits.

2. Lucy is (old) than Ellie.

3. Russia is far (large) than the UK.

4. My Latin class is (boring) than my English

class. 5. In the UK, the streets are generally
(narrow) than the streets in the USA.

6. London is (busy) than Glasgow.

7. Julie is (quiet) than her sister.

8. Amanda is (ambitious) than her classmates.
9. My garden is a lot (colourful) than this park.
10. His house is a bit (comfortable) than a hotel.

Ex 04. Choose a little / little / a few / few:

1. I have water left. There’s enough to share.

2. I have good friends. I’'m not lonely.

3. He has education. He can’t read or write, and he can hardly count.
4. There are people she really trusts. It’s a bit sad.
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5. We’ve got time at the weekend. Would you like to meet?

6. Julie gave us apples from her garden. Shall we share them?

7. She has self-confidence. She has a lot of trouble talking to new people.

8. There are women politicians in the UK. Many people think there should be
more. 9. It’s a great pity, but the hospital has medicine. They can’t help many
people.

10. I’ve got cakes to give away. Would you like one?

11. There’s milk left in the fridge. It should be enough for our coffee.

12. children from this school go on to university, unfortunately.

13. Do you need information on English grammar? | have books on the topic if
you would like to borrow them.

14. She’s lucky. She has problems.

15. London has sunshine in the winter. That’s why so many British people go on
holiday to sunny places!

16. There’s spaghetti left in the cupboard. Shall we eat it tonight?

17. There are programmes on television that | want to watch. | prefer to download
a film or read a book.

18. He has free time. He hardly ever even manages to call his mother!

19. Unfortunately, | have problems at the moment.

20. Are you thirsty? There’s juice left in this bottle, if you’d like it

Ex 05. Fill the gap with the if it’s necessary.

1. Everest is highest mountain in the world.

2. Who is oldest person in your family?

3. This dress was cheapest.

4. Which language do you think is easiest to learn?

5. This book is most serious one on the topic.

6. | think that one over there is strongest horse.

7. This film is shortest.

8. She’s fastest runner in her school.

9. That suitcase is lightest.

10. Out of all the cities in Europe, Londonis __ biggest.

Ex 06. Fill the gap with ‘some” or ‘no article’.

1. Can you buy pasta? [I’m thinking of the amount we need for tonight.]

2. We need mushrooms [I’m not thinking about the amount].

3. John drinks coffee every morning [coffee, not tea].

4. Add water to the soup if it’s too thick [a certain amount of water].

5. I really want tea — could you get me a cup?

6. We could have rice for dinner [rice, not pasta].

7.1ate bread and two eggs for lunch [I’m thinking about the amount].

8. She bought _ new furniture [a certain amount of furniture].

9.Didyouget _ carrots? [I’'m not thinking about the amount. ]

10. I’d like tea, please! [Tea, not juice or coffee.]

Ex 07. Put in the correct preposition (at, in, on, or no preposition):
1. There was a loud noise which woke us up midnight.
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2. Do you usually eat chocolate eggs  Easter?

3. What are you doing __ the weekend?

4. last week, I worked until 9pm __ every night.
5. My father always reads the paper _ breakfast time.
6. She plays tennis ___ Fridays.

7. The trees here are really beautiful __ the spring.

8. I’'ll see you  Tuesday afternoon, then.

9. Shakespeare died  1616.

10. She studies ___every day.

11. John is going to buy the presents _ today.

12. In my hometown the shops open early _ the morning.
13. She met her husband _ 1998.

14. The party is __ next Saturday. 15. We are meeting _____ Friday morning.
16. | often get sleepy ___ the afternoon.

17. His daughter was born ___ the 24th of August.

18. Mobile phones became popular __ the nineties.

19. The meeting will take place ___ this afternoon.

20. Luckily the weather was perfect  her wedding day.

Ex 08. Change the direct questions into reported questions:
1. Where is the post office? She asked me

2. Why is Julie sad? She asked me

3. What's for dinner? She asked me

4. \Who is the woman in the red dress? She asked me

5. How is your grandmother? She asked me

6. When is the party? She asked me

7. How much is the rent on your flat? She asked me

8. Where are the glasses? She asked me

9. How is the weather in Chicago? She asked me

10. Who is the Prime Minister of Canada? She asked me

11. Where do you usually go swimming? She asked me

12. What does Luke do at the weekend? She asked me

13. Where do your parents live? She asked me
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14. Who do you go running with? She asked me

15. When does Lucy get up? She asked me

16. How much TV do you watch? She asked me

17. How many books do they own? She asked me

18. Where does John work? She asked me

19. What do the children study on Fridays? She asked me

20. Why do you study English? She asked me

Ex 09. Change the direct speech into reported speech:

l.

“Please help me carry this” She asked me

2.

“Please come early” She

3.

“Please buy some milk” She

. “Could you please open the window?”” She

. “Could you bring the book tonight?”” She

. “Can you help me with my homework, please?” She

. “Would you bring me a cup of coffee, please?” She

. “Would you mind passing the salt?”” She

. “Would you mind lending me a pencil?” She

10.

“I was wondering if you could possibly tell me the time.” She

1.

“Do your homework!” She told me

12.

“Go to bed!” She

13.

“Don’t be late!” She

14.

“Don’t smoke!” She

15.

“Tidy your room!” She
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16. “Wait here!” She

17. “Don’t do that!” She

18. “Eat your dinner!” She

19. “Don’t make a mess!” She

20. “Do the washing-up!” She

Ex 10. Make the positive future continuous: At three o’clock tomorrow...

(work) in my office.

. You

(lie) on the beach.

. He

(wait) for the train.

. She

(shop) in New York.

At

(rain).

. We

. They

(get) ready to go out.
(meet) their parents.

. He

(study) in the library.

. She

(exercise) at the gym.

R OOoO~NOOUIAWNE

0.1

(sleep).

Ex 11. Make future continuous ‘yes / no’ questions: When the boss comes,

HOo~NOOR~WNE

0.

(1/ sit) here?

(John / us) the computer?

(Jane and Luke / discuss) the new project?
(we / work) hard?

(you / talk) on the telephone?

(she / send) an email?

(they / have) a meeting?

(he / eat) lunch?

(you / type)?

(he / make) coffee?

Make ‘wh’ future continuous questions: At 8pm,

11. (where / 1 / wait?) At 8pm,
12. (what / you / do?)

13. (why / he / study?)

14. (how / she / travel?)

15. (who / they / meet?)

16. (where / we / eat?)

17. (what / you / watch?)

18. (why / he / drive?)

19. (what / she / cook?)
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20. (why / they / sleep?)
Ex 12. Change these direct questions into reported speech:
1. “Where is he?” She asked me

2. “What are you doing?” She asked me

3. “Why did you go out last night?”” She asked me

4. “Who was that beautiful woman?”” She asked me

5. “How is your mother?” She asked me

6. “What are you going to do at the weekend?”” She asked me

7. “Where will you live after graduation?”” She asked me

8. “What were you doing when I saw you?” She asked me

9. “How was the journey?” She asked me

10. “How often do you go to the cinema?” She asked me

11. “Do you live in London?”” She asked me

12. “Did he arrive on time?”” She asked me

13. “Have you been to Paris?”” She asked me

14. “Can you help me?” She asked me

15. “Are you working tonight?”” She asked me

16. “Will you come later?”” She asked me

17. “Do you like coffee?” She asked me

18. “Is this the road to the station?”” She asked me

19. “Did you do your homework?” She asked me

20. “Have you studied reported speech before?”” She asked me

Ex 13. Conditional exercise (first / second / third conditionals)
1. (First conditional) If we (not / work) harder, we
(not pass) the exam.
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2. (Third conditional) If the students

(not be) late for the exam, they

(pass).
3. (Third conditional) If the weather

(not be) so cold, we

(go) to the beach.
4. (Second conditional) If she

(have) her laptop with her, she

(email) me.
5. (First conditional) If she

(not go) either.
6. (Third conditional) If the baby

(not go) to the meeting, |

(sleep) better last night, |

(not be) so tired.
7. (First conditional) If the teacher

(give) us lots of homework this

weekend, |
8. (Second conditional) If Lucy

(not be) happy.

(have) enough time, she

(travel) more.
9. (First conditional) If the children

(not eat) soon, they

(be) grumpy.
10. (First conditional) If |

(be) tired in the morning.
11. (Second conditional) If |

(not go) to bed soon, |

(want) a new car, |

(buy) one.
12. (Second conditional) If José

(not speak) good French, he

(not move) to Paris.
13. (First conditional) If John

(drink) too much coffee, he

(get) ill.
14. (Third conditional) If we

(tidy) our flat, we

(not lose) our keys.
15. (Third conditional) If Luke

(not send) flowers to his mother, she

(not be) happy.
16. (Second conditional) If the children

(be) in bed, |

(be able to) have a bath.
17. (Second conditional) If you

(not be) so stubborn, we

18. (Third conditional) If Julie

(not have) so many arguments!

(not go) to Sweden, she

(go) to Germany.
19. (First conditional) If she

(go) to the library, she

(study) more.
20. (Third conditional) If we

(not have) an argument, we

(not be) late.
21. (Second conditional) If you

(arrive) early, it

(be) less stressful.
22. (Third conditional) If I

(not meet) Amanda.
23. (Second conditional) If Julie

(not go) to the party, |

(like) chocolate, |

(give) her some.
24. (Second conditional) If Luke

(live) in the UK, I

(see) him more often.
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25. (Third conditional) If the children (not eat) all that chocolate,
they (feel) sick.

26. (First conditional) If they (not / arrive) soon, we
(be) late.
27. (Third conditional) If she (study) Mandarin, she
(go) to Beijing.
28. (Second conditional) If we (not be) so tired, we
(go) out.
29. (First conditional) If you (buy) the present, |
(wrap) it up.
30. (First conditional) If Lucy (not quit) her job soon, she
(go) crazy.

Ex 14. Choose ‘however’, ‘although’ or ‘despite’:

1. the rain, we still went to the park.

2. it was raining, we still went to the park.

3. It was raining. , we still went to the park.

4. John bought the watch, the fact that it was expensive.

5. John bough the watch. , It was expensive.

6. it was expensive, John bought the watch.

7.1 finished the homework. It, , wasn’t easy.

8. I finished the homework, it wasn’t easy.

9. the fact that it wasn’t easy, I finished the homework.

10. She went for a long walk, being cold.

11. she was cold, she went for a long walk.

12. She was cold. She went for a long walk, :

13. The restaurant has a good reputation. , the food was terrible.
14. the restaurant’s good reputation, the food was terrible.
15. the restaurant has a good reputation, the food was terrible

Ex 15. Choose the correct word or phrase in brackets to fill the space.

1. (because / because of) We stayed inside the storm.

2. (since / because of) | wanted to stay longer | was really
enjoying the party.

3. (as / due to) Amanda stayed at home her illness.

4. (due to / as) Her lateness was a terrible traffic jam.

5. (since / owning to) flights are cheaper in the winter, we
decided to travel then.

6. (as / because of) she hated cats, she wasn’t happy when
her husband bought three.

7. (owing to / as) John didn’t go to work his illness.

8. (because / due to) Lucy was very tired, she went to bed
early.

9. (because / owing to) his late night, John missed his train.
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10. (for / owing to) Lucy was very unhappy, she missed
James. 11. (as / due to) the terrible weather, we decided not
to walk home.

12. (as / owning to) | was very happy with my present, it was
exactly what | wanted.

13. (due to / since) Keiko ordered her meal without meat, she
IS a vegetarian.

14. (because of / as) I didn’t want to leave I was having a
great time.

15. (owing to / since) Luca bought the shoes they were
perfect. 16. (because of / because) We were late for the plane
the traffic.

17. (for / as) it was really cold, | put on my gloves and my
hat. 18. (due to / because) She couldn’t come she had to
work.

19. (owning to / because) its high price, we didn’t rent the
flat. 20. (because of / since) his great cooking, we love going
to dinner at Taka’s house.

Ex 16*. Choose the correct phrasal verb: go on / pick up / come back / come up with / go
back / find out / come out / go out / point out / grow up / set up / turn out / get out / come

in(to) / take on.

1. Can you (think of an idea) a better
idea? 2. She (showed / mentioned) that
the shops would already be closed.

3. I wish I hadn’t (become responsible
for) so much work!

4.1 (went to an event) for dinner with
my husband last night.

5. He (entered a place where the speaker
is) the kitchen and made some tea.

6. Where did you (become an adult)?
7. ’d love to (arrange / create) my own
business.

8. I really want to (leave a building) of
this office and go for a walk.

9. As | arrived, he (appeared from a
place) of the door.

10. She (got something from a place)
some dinner on the way home.

11. Could you (get information) what

time we need to arrive?
12. | thought the conference was going to be boring but it
(in the end we discovered) to be quite

useful.
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13. What time did you (return to a place
where the speaker is) yesterday?

14. She (appeared from a place) of the
café and put on her gloves.

15. A performance (is happening) at the
moment.

16. He (left a car) of the car.

17. He (went to an event) a lot at the
weekend, so he’s tired today.

18. Can we (arrange / create) a meeting
next week?

19. Would anybody like to (become
responsible for) this new client?

20. He (returned to a place where the

speaker is) before I left.
21. It’s lovely watching my children
(become adults).

22. She (returned to a place where the
speaker is not) to school.

23. He (showed / mention) the stars to
the children.

24. He (returned to a place where the
speaker is not) to Poland last year.

25. He (thought of an idea) a solution.
26. Please (enter a place where the
speaker is)!

27. At the end of the film, it (in the end
we discovered) that John was a good guy.

28. Could you (get someone from a
place) Lucy later?

29. We need to (get information) how
much it costs.

30. What (’s happening)?

Ex 17**. Choose the correct phrasal verb: give up / make up / end up / get back / look up /
figure out / sit down / get up / take out / come on / go down / show up / take off / work out /

stand up.

1. She (arrived somewhere again) to
London last week.

2. David (removed clothes or jewellery)
his gloves and put them in his pocket.

3. John (changed from lying or sitting to
standing — not casual) and left the room without a word.

4. What time did John (arrive

somewhere again) yesterday?
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5. Please (I am encouraging the person
to go faster or try harder)! We’re already miles behind the others.

6. She (raised her eyes) from her laptop
and smiled.

7. She (stopped having or doing) coffee
last year but was so grumpy that she started drinking it again.

8. You should (remove clothes or
jewellery) your hat inside.

9. People from other countries (are the
parts that form something) about a third of the population of London.

10. He didn’t even (raise his eyes) when
she came in. So rude!

11. We (are moving to a lower place) to
the beach now. Would you like to come?

12. Lucy! (change from lying or sitting
to standing — more casual) quick! The teacher is coming!

13. The children (changed from lying or

sitting to standing — less casual) when the headmaster arrived.
14. She came into the room and
(changed from standing to sitting).

15. She the bags (removed from a container)
of the car and put them in the hall.

16. (I’m encouraging the person to go
faster or try harder)! You’re doing really well. Keep going!

17. She finally (thought until she
understood / planned — more UK) the answers to the maths homework.

18. They (moved to a lower place) to the
kitchen and made some tea.

19. Please (change from standing to
sitting). You’re making me nervous!

20. She (changed from lying or sitting to
standing — more casual) slowly and picked up her bag.

21. After a long day, we (finally did or

were something, especially when you don’t expect it) getting a pizza and falling asleep on
the sofa.

22. T can’t (think about until I understand
/ plan — more UK) why Andrew is so upset.

23. We’ll (stop having or doing)
chocolate after the holidays!

24. 1 can’t (think about until I understand

/ plan more USA) how to do this exercise.

25. I couldn’t believe it! He didn’t

(arrive at or come to an event / meeting - especially if there’s something surprising) until
11pm!
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26. They (thought about until they
understood / plan — more USA) that it must have been the toddler who put the milk in the
oven.

27. She wanted to go travelling but she
(finally did or was something, especially when you don’t expect it) working in a shop all
summer.

28. 1 the book (removed from a container) of my
bag and gave it to him.
29. | think coffee and cakes (are the parts

that form something) most of her diet!
30. We had a meeting yesterday but only a few people
(arrive at or come to an event / meeting -

especially if there’s something surprising).

Ex 18**. Choose the correct phrasal verb: come down (from) / go ahead / go up / look
back (on) / wake up / carry out / take over / hold up / pull out (of) / turn around / take up /
look down / put up / bring back / bring up.

1. Now that Amanda has quit, we really need someone to

(take control of) that part of the business.

2. If you want to get started on the report, please
(being to do something).

3. We were talking about the weather and then she
(started to talk about) the election.

4. This project (is using a certain amount
of space or time) far too much time.

5. The repairs were (done and finished a
task or activity) by a carpenter.

6. John is going to (take control of) the
project.

7. Why don’t you (begin to do
something) and have dinner? I’ll join you later.

8. She (moved from a high place to a
lower place) the attic with dust in her hair.

9.1 (changed from sleeping to being
awake) in the middle of the night and I couldn’t go back to sleep.

10. The scientists (did and finished a

task or activity) an experiment.
11. He felt something touch his leg so he
(moved his eyes down) and saw a cat.

12. (change from sleeping to being
awake)! We need to go out!

13. She often (thought about something
in the past) her time at university.

14. We used to call each other every week. Let’s that

(make something return) — it was really good.
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15. She her purse (took something out
of a container) her pocket.

16. Her phone call (used a certain
amount of space or time) the whole evening.

17. Let’s (fix something where it will be
seen) a notice to tell people the class has been cancelled.

18. Please (move from a high place to a
lower place) that tree! It’s not safe!

19. Her house will probably (increase) in
value.

20. The stock market (has increased)
recently.

21. She (moved her eyes down) at her
feet and mumbled an answer.

22. She (fixed something where it will
be seen) some photos of her family next to her bed.

23. Please (hold something high up so
people can see it) the sign so | can read it.

24. He likes to (think about something in
the past) his trip round Australia.

25. She (held something high up so
people can see it) the camera.

26. He the conversation (make
something return) to the problem.

27. We walked to the lake, then (moved
to face the other direction) and came back.

28. Could you (start to talk about) this
problem at the meeting, please?

29. He (moved to face the other
direction) and left the room.

30. He reached into the drawer and (took

something out of a container) a notebook and pen.

Part 9. Final Exams from 2012 to 2016

In this part, we present all the tests, final exams and passing exams, which are programmed
for Master students at University of 08 Mai 1945 Guelma, from the year 2012 to 2016 by
the author.
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University of o8 Mai 1945 Guebna

ﬁgpartment of mzoatﬁmatiw

English 1

Master 1

First exam

January 2012

2 hours

Exercise o1 : Re-write the following words in ordinary English

['sitkwons], ['velju:], [to'pplod3z1], ['Dpore1tor]
['formjola], [,ekspou'nenfal], [,ma&0s'matiks], [pru:f]
[,in'hosma'dziintas], ['izven], [pd], ['kovsain]
['sabgruip], [,dzenoralar'zer[on], [sain], [‘'me3or].

Exercise 02 : Give one word for every symbol

o

1:

I

&

g

Je

d.

u.

G

€1

€9

al

) |

a0

20

Exercise 03 : Complete the following diagram:

rain bike warm boot
late leave five room
woke born bean

phone

20

b |al

(] |

Exercise 04 : Give the phonetic of the following words and phrases
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CHAPTER, Operation, Roots, Point, Mathematical induction, lower bound of a sequence,
Infinite series, Rules for differentiation, MULTIPLE INTEGRALS, Power series,
Orthogonal functions, Residue theorem, The rabbits raced right around the ring.

Exercise 05 : Translate the following sentences in English language.

e En particulier, si la série Zun converge, on obtient le théoreme 2 a partir du
critere de Cauchy en prenant p = 0.
e Soit E un espace vectoriel sur K. Le produit scalaire <.,.> est une application
définie par :
e De plus, on ad'apres le lemme (2), on peut écrire :
e Ce qui acheve la démonstration.
Exercise 06 : Complete the following sentences by using the correspondent mathematical
notions:
1) Z Thesetof .......ccovviviiiiiiiiiiiine.

2) A mapping with .................. Xand ................. in Y denoted by
f: X—Y
3) Consider a square matrix A. A nonzero vector Xxisan ................... of the matrix with
..................... Cif
AX =€ X
DA has the general form

Pn () = a0+ 017 + ... + 2™

5) Every .................. of a convergent sequence converges to the same limit.
6) The ........... with ......... 1,)and............ 3 has the equation
2 2
(z-1)"+@-1)" = 9
7) Theorem : A nonempty set .5"of reals which is bounded above has the
8) Show that the ....cceveneennnne series
i L _ 1+ ! + L + = +
n 2 3 4
n=1
IS v,
9) Let R be an equivalence relation on a set A. That means
R (1)iS ceiniiiienennn , (2) 38 e , (3) is
10) The interior of A is the union of all open sets .................... in A
11) The closure of A is the intersection of all closed sets ............. ...... A
12) A vector Vis a .....oevvunnnn... of the vectors X, y and z if it can be written as
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v=oar+ By +v2;

where o,B,y are constants.

13) ceeeiieiineieianens conenene Set
Asetofa............ space H satisfying
l:i=3
(e;,e5) = A
v { 05077
14) A subset E of a vector space Viscalleda .................... of V if each vector x € V can

be uniquely written in the form
T
T = E e; se; €1V
1—1

15) TE wvve v

(fxg)(x) = /f(w—y)g(y)dy

16) Let { e1,e2,...} be an orthonormal basis in a Hilbert space (H,<,>). Then everyx € H
can be written as a Fourier .........................

........ T* g of two functions f and g is given by

L = E , <ZE7 6’i> &
=y
The oo, < X, ei > are called the Fourier .......................... OF X.

Exercise 07 : Give the conjugation of the verb ” to go” and complete the table

Present simple

Present continuous

Present perfect

Present perfect continuous

He goes He ............... He ............... He ...............

Past simple past continuous Past perfect Past perfect continuous
He ............... He ............... He ............... He ...............

Future simple Future continuous Future perfect Future perfect continuous
He ............... He ............... He ............... He ...............
Conditional Conditional present | Conditional perfect | Conditional perfect
present simple continuous simple continuous

He ............... He ............... He ............... He ...............

EEOOJ fuc[
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University of o8 Mai 1945 Guehna
Department of Mathematics Master 1 2011-2012

English 2 First exam 2 hours

Inner product space

In mathematics, a vector space or function space in which an operation for combining
two vectors or functions (whose result is called an inner product) is defined and has certain
properties. Such spaces, an essential tool of functional analysis and vector theory, allow
analysis of classes of functions rather than individual functions. In mathematical analysis,
an inner product space of particular importance is a Hilbert space, a generalization of
ordinary space to an infinite number of dimensions.

A point in a Hilbert space can be represented as an infinite sequence of coordinates or as
a vector with infinitely many components. The inner product of two such vectors is the sum
of the products of corresponding coordinates. When such an inner product is zero, the
vectors are said to be orthogonal. Hilbert spaces are an essential tool of mathematical
physics.

Exercise o1 : (7.5 marks)

1) Give another title of the text. (1 mark).
2) Find a word or expression in the text which, in context, is similar in meaning to :

Farness, Series, unlimited, interior, boundless (2.5 marks)
3) Re-write the following words in ordinary English (4 marks)

[1n1'kwolit1], [1'n1[3al], [ppl1i'nosmial], [an'basnd1d]

['@eldz1bra], [1'sen[al], ['neglidzabl], [diforen[1'e1 [on]
[njur'merikal], [d31'Dmitr1], [proba‘biliti], ['propati]

[kom'pli:t], [ju:'kltd1on], ['farnart, di'menonl].

Exercise 02 (4 marks) : Give the phonetic of the following words and phrases

Dimension, operator, orthogonal projection, regular point, self-adjoint , spectrum,
minimizing sequence, Countable, triangle inequality, uniform boundedness, Lax—Milgram
theorem, successive approximations, extension, differential.

Exercise 03 (2 marks) : Translate the second paragraph of the text in French language.

Exercise 04 (2 marks) : Translate the following paragraph in English language.
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Théoreme : Pour qu'un espace métrique (E,d) soit complet, il faut et il suffit que, toute
suite décroissante de boules fermées de rayons tendant vers zero admette une intersection
non vide. (plus précisément, cette intersection est réduite a un seul élément).

Exercise 05 (3 marks) : Complete the following sentences by using the correspondent
mathematical notions

| P Series : Aseriesthat ....................... signs, i.e., of the form :
Z (_1)n Ap ;Qn 2> 0
2) LetPbeamatrixof..................... of a given symmetric matrix A and D a matrix
of the corresponding ......................... Then, A can be written as :
A = PDpP!

where D is a diagonal matrix.
3) Let A be a bounded linear operator on a Hilbert space, H. Then the
............. value of A is given by :

Al = VA*A

where A" isthe .................. of A.
L P Set :
Asetofa...........coooiiiiiin H satisfying
l;2=7
€;, € = . .
(€5, €31 05277
5) The set
{1,:1),:132, U
isthe ..., for the vector space of ................ having

degree n or less.

Exercise 06 (2 marks) : Give some properties about symmetric matrices. Answer this
question in a coherent paragraph.

Good Luck Bellacuar. eﬁjmef
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University of o8 Mai 1945 Guehna

Department of Mathematics Master 1 2011-2012

English 1 Passing exam 2 hours

Exercise 01 (3 marks) : Read the following sentences and choose the correct item.

1.

»O OO WO OONOO O

If I had found a fly inmy soup I .................. my wife.
Would have hit

Hit

| could have hit

Jame's exam is tomorrow and he ...................... all day.
Studies

Studied

Has been studing

read or write when I was four years old.

wasn’t able
Thesun ........ccooiiiinnnnnn. in the west
o Issetting
o Set
o sets
| colder today than yesterday

o very
I've a lot of friends in the USA,but ....................... of them have visited me in
Guelma.

o Non

o neither

o both

Exercise 02 (3 marks) : Re-write the following words in ordinary English.

/ 'reejanl/ / pru:f / /'an'kavntabl/ / ,pol1 ‘nosmial/
/'kovsain,/ /'voljurm/ /'neglidzabl / /'demonstrabl/
/'propatl/ /In'kri:snj/ /maeBs / /ju:'klldlan/

Exercise 03 (1 mark) : Write the following in full form
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i< S0 -4 ()

n=1 n=1
Exercise 04 (3 marks) : Type ¢’the’” in gaps or ¢*-** if the is not necessary.

Selma : what'son ................ TV tonight?

Jame : There's a new film at eight oclock, but I can't remember ................. name of it.
Selma : I'd like to watch it. What time's .............. dinner?

Jame : About eight. [ don’t want to watch and eatat .......... same time.

Selma : No. we can record the film and watch it later tonight.

Jame : [ won't because I'min ................. middle of reading an exciting book. I want to
finish it. If you record it, I'll watch it sometime ........... next week.

Selma : Ok.

Exercise 05 (7 marks) : Translate the following paragraph in French language.

Differential equation

Mathematical statement containing one or more derivatives, that is, terms representing
the rates of change of continuously varying quantities. Differential equations are very
common in science and engineering, as well as in many other fields of quantitative study,
because what can be directly observed and measured for systems undergoing changes are
their rates of change. The solution of a differential equation is, in general, an equation
expressing the functional dependence of one variable upon one or more others; it ordinarily
contains constant terms that are not present in the original differential equation. Another
way of saying this is that the solution of a differential equation produces a function that can
be used to predict the behaviour of the original system, at least within certain constraints.

Differential equations are classified into several broad categories, and these are in turn
further divided into many subcategories. The most important categories are ordinary
differential equations and partial differential equations. When the function involved in the
equation depends on only a single variable, its derivatives are ordinary derivatives and the
differential equation is classed as an ordinary differential equation. On the other hand, if the
function depends on several independent variables, so that its derivatives are partial
derivatives, the differential equation is classed as a partial differential equation.

Exercise 06 (3 marks) : Give the phonetic of the following words.

History, could, wood, would, blood, responsibility, divisibility, government, procedure
Operation, equation, page, beige, partial, differential, ordinary.

Good Luck Bellaouar. Dijamel
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Exercise 01 (12 marks) : Translate the following text in French language.

Metric space

In mathematics, especially topology, an abstract set with a distance function, called a
metric, that specifies a nonnegative distance between any two of its points in such a way that
the following properties hold: (1) the distance from the first point to the second equals zero if
and only if the points are the same, (2) the distance from the first point to the second equals
the distance from the second to the first, and (3) the sum of the distance from the first point
to the second and the distance from the second point to a third exceeds or equals the distance
from the first to the third. The last of these properties is called the triangle inequality. The
French mathematician Maurice Fréchet initiated the study of metric spaces in 1905.

The usual distance function on the real number line is a metric, as is the usual distance
function in Euclidean n-dimensional space. There are also more exotic examples of interest
to mathematicians. Given any set of points, the discrete metric specifies that the distance
from a point to itself equal 0 while the distance between any two distinct points equal 1. The
so-called taxicab metric on the Euclidean plane declares the distance from a point (X, y) to a
point (z, w) to be [x — z| + |y — w|. This “taxicab distance” gives the minimum length of a path
from (x, y) to (z, w) constructed from horizontal and vertical line segments. In analysis there
are several useful metrics on sets of bounded real-valued continuous or integrable
functions.

Thus, a metric generalizes the notion of usual distance to more general settings.
Moreover, a metric on a set X determines a collection of open sets, or topology, on X when a
subset U of X is declared to be open if and only if for each point p of X there is a positive
(possibly very small) distance r such that the set of all points of X of distance less than r
from p is completely contained in U. In this way metric spaces provide important examples
of topological spaces.

A metric space is said to be complete if every sequence of points in which the terms
are eventually pairwise arbitrarily close to each other (a so-called Cauchy sequence)
converges to a point in the metric space. The usual metric on the rational numbers is not
complete since some Cauchy sequences of rational numbers do not converge to rational
numbers. For example, the rational number sequence 3, 3.1, 3.14, 3.141, 3.1415, 3.14159, ...
converges to m, which is not a rational number. However, the usual metric on the real
numbers is complete, and, moreover, every real number is the limit of a Cauchy sequence of
rational numbers. In this sense, the real numbers form the completion of the rational
numbers. The proof of this fact, given in 1914 by the German mathematician Felix
Hausdorff, can be generalized to demonstrate that every metric space has such a completion.
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Exercise 02 (3 marks) : Complete the table as shown in the example.

Verb Noun Adjective

=  Tointegrate = integration = Integrable
(integrated)

Toreduce | ...l | i,
................. boundary
.................................. derivable

Exercise 03 (2 marks) : Underline the silent letters in each of the following words.
Daughter, opera, listen, could, answer, comb, night, might, wrong, white, two,

yoghurt, cheque, fruit, suit, friend.

Exercise 04 (3 marks) : Re-write the following words in ordinary English.

/ 'raefgnl/ / pru:f / /'an'kaontobl/ | / ,ppl1'novm1 ol/
/'kovsarn/ /'voljuim/ /'neglidzobl / | /'demonstrabl/
/'propat1/ /in'krizsty/ | /ma0s / /jur'klidron/
Good Luck Dellasuar. Diamel
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Exercise 01(6marks) : Complete the following table.

French Engish Phonetic (by English)
échantillon Sample /'sarmpl /
/'setisfar 11 /

Sinus x, dénominateur
Simultanément
Suffisant, fermeture '

/ ,ekspgzs'nenfgl/

Triangulaire
Algebre linéaire
Inversible

Column

Célebre

/1'kwipat /, /'mezorabl/

An eigenvector

Analyse fonctionnelle

/boil /, /'berstk/

Propriété, appliqué(e)
Polynéme, idée
Orthonormée

, continue | A basis,

/'kApl/, /di:'kri:snj/

Analyse numérique
Multiplicité, facilement
Voisinage, chapitre
Minimisation

/dzenorolai'ze1 [on/

Valeur propre
Hypothese
Ensemble, densité

Homogeneous, method

/drstr 'bjuxjen/

Exercise 02 (4marks) : Complete the following sentences by using the correspondent
mathematical notions
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LA+ gl < LA+ lgl

3) Wecallabounded operator 4 : H > Ha ...............c.o..... o) R operator if
and only if for every x,y in H we have :

(Az,y) = (z, Ay)

4) The arithmetic mean of » numbers a4, a,,..., an 1S

a1+ a9 + ... + ay
n

T =

) T : A property of a distance function

flx,y) < f(x,2)+ f(z,y). For all x,y, z.

6) Let (X,d) be a complete metric space and 7: X— X a contraction map. Then, 7 has a
............. point xo € X; that means 7(x() = x,. .

7) For a subset A of a topological space X, the smallest closed set containing 4 denoted A

8) If Xis a topological subspace of a metric space, compact is equivalenttoa ..............
and ...............

9) A topological space X is locally compact if every p € X has a compact

10) Let X and Y be Banach spaces and T: X— Y a bounded linear operator. T is called
compact if  for every bounded sequence {x_{n}}cX, {Tx {n}}
hasa......oooooiiii mY.

11) A measure u has the property of .......................ll if given A4, A,,...1s a
sequence of paiwise disjoint measurable sets. Then

plJAi) =) n(d)
1=1 =1
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Exercise 03 (4marks) : Write the following notations in full form :
k!
k=0

cA={cx |z e A}
lim_ || ;aieiﬂ = /D laif?

At
lim e—[ = A.

t—0 t
Exercise 04 (4 marks): Translate the following sentences in English language.

a) Dans tout le chapitre, Si X est de dimension finie, toute forme linéaire sur X est continue.
b) Une équation différentielle d'ordre n est linéaire ssi elle est de la forme :
Avec quelques propriétés, on peut écrire

c) Toute partie fermée d'un espace métrigue complet est un espace métrique complet pour la
metrique induite.

d) Considérons la suite de fonctions, monter que les distributions |x|, sgn(x ) sont

homogénes et determiner leurs degrés respectifs. En déduire la solution dans l'espace D', de
I'équation :

Exercise 05 (2 marks) : What did you study in the basic functional analysis?. Give an abstract
and answer this question in a coherent paragraph.

Good Luck

Bellacuar . fﬁjﬂﬂ‘lej
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English 2 First exam 2 hours

Exercise o1 (0,25 x8 marks) : Re-write the following words in ordinary English.
[o'provt[], [enB], [kon'v3:sli],

[di:'kriis1y], [,diforenf1'e1[on],

[d1'vizabl], [1n'trorror], ['k3:nl],

Exercise 02 (0,25 x8 marks) : Give the phonetic of the following words.

Logarithm, Measurable, Multiplicity, Neighbourhood, Infinitesimal,
Quadrature, literature, future.

Exercise 03 (2 marks) : Complete the following diagram.

port hairs bears beess b
heard card beard heart
hers court =)
€| =
3i
a:
4

Exercise 04 (0,50 x4 marks) : Finish the following sentences.

1. Wewill stayathome if ...,
2. IfIwerearichman. ... i e,
3. ITwouldn’tsaythattoherif ...
4, Twouldhitwy wife 1f ... ...

Department of Mathematics 161 UNIVERSITY OF 08 MAI 1945 GUELMA




Exercise 05 (0,50 x5 marks) : Fill in: shall , will or be going to.

A: What do you want for lunch? B: Ithink I..................... have chiken and some salad.
A: John has come back from England. B: Tknow I ......................on . see him tonight.
A:Thaven’t gotany money. B: T ... lend you some if you want me to.
A: Have you decided where to go on holiday? B:yes I ..................... travel round Europe.
A: The plants need watering. B: Tknow I ...............ocooiiiiiiiiiiinnn, water them later.

Exercise 06 (0,50 x4 marks) : Put the verbs in brackets into the correct tense.

1. Tony ..ooovvviiiiiiiaen., (To buy) a new car last Monday.
2. Hereyswereredshe ....................ooeinls (To cry).
3. What ......................... (You/ plan) to do after the exams? .........................

(You/ stay) at home?.

Exercise 07 (2+2,5 marks) : Translate the following paragraph in English language.
Analyse Fonctionnelle

L’ Analyse Fonctionnelle est née au début du 20-&éme siécle pour fournir un cadre
abstrait et général a un certain nombre de problemes, dont beaucoup sont issus de la physique,
et ou la question posée est la recherche d’une fonction vérifiant certaines propriétés, par
exemple une équation aux dérivees partielles (EDP).

La théorie moderne de I’intégration (Lebesgue, un peu aprés 1900) et la théorie des
espaces de Hilbert se sont rejointes pour créer 1’un des objets les plus importants, I’espace L,
des fonctions de carré sommable, qui a permis en particulier de placer la théorie des séries de
Fourier dans un cadre conceptuellement beaucoup plus clair et plus simple que celui qui était
en vigueur a la fin du 19-eme siécle.

Exercise 08 (1,5 + 1,5 marks) : Translate the following paragraph in French language.
The Jacobi method

Abstract: We give a general view about Jacobi’s method, we describe in this work the
method was discovered by Jacobi in 1846 and can used iteratively compute all the eigenvalues
and eigenvectors of real symmetric matrix.

Open problem: Let N = 199. We see that N — 2n2 is prime whenever 2n2 < N. It is not
known whether N =199 is the largest integer with this property.

Remark: Try by yourself. Don’t be deceiver! Bellaocuar. D] Geodfuck
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Exercise 01 (4marks): Give the phonetic of the following words.
Finitely, infinitely, number, unlimited, distinct, power, multiplicative, literature.
Damascus, politicization, against, Throughout, adjoint, owe, bear, near.

Exercise 02 (8marks): Translate the following paragraph in English language.

Intégrale Impropres

f; f (x) dx

nous avons supposé l’intervalle dintégration compact (c’est-a-dire fermé et borné) et la
fonction f bornée. Cette définition de I’intégrale est trop restreinte pour bien des applications.
Dans ce chapitre, nous allons généraliser I’intégrale de Riemann en considérant des intervalles
non compacts et des fonctions ne nécessairement borneées.

Dans I’étude de I’intégrale :

Soit (a, b) ou a < b un intervalle (ouvert, ferme ou semi-ouvert). Une fonction f : (a,b)—R
sera dite localement intégrable sur (a,b) si elle est Reimann-intégrable sur tout sous-intervalle
compact [a,5] < (a,b). On écrira dans ce cas :

f € Ry (a, b)

Exercise 03 (8marks): Translate the following paragraphs in French language.

A Numerical solution of differential equations
Abstract. Throughout this work, our aim is to investigate both analytical and numerical
techniques for studying the solution of differential equations.

Abstract. We prove the unigueness of the solution of some operator differential equations with
constant periodic coefficients with the help of Green's function, the operator coefficients are
unbounded and their domain and range belongs the Hilbert space.

Self adjoint compact operators

Abstract. We call a bounded operator A: H—H a self-adjoint or symmetric operator if and
only if for every x,y in H, we have :

<Ax,y> = <x,Ay>. We start with a few general properties of such operator. We present here the
main properties of the self-adjoint operators.

Remark: Try by yourself. Don’t be deceiver! LDellzouar ﬁg’ Good luck
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Exercise 01 (10marks): A) Turn from active to passive the following statements:

In this chapter we will prove the contraction mapping theorem.

We also present some applications.

Hilbert had let many problems without proof.

We may use the contraction mapping theorem to prove the existence and uniqueness
of solutions.

el NS

B) Put the verbs in brackets into the correct tense:

1. Ifshe ..., (not break) the window, she wouldn’t have had to pay for
d New one.

2. Ifit ..o (not be) cold, they wouldn’t have lit the fire.

3. If she studied more, she ..., (be) a better student.

4, IfTlived in America, I ...l (speak) English well.

C) Give the phonetic of the following words.

Assumption, Absolutely, Binomial, characterization,
Comparison, Conjecture, Diagonalizable, Homogeneous

Exercise 02 (10marks): Translate the following paragraphs in French language.
Complete closed subspaces in a seminormed space

Abstract. The absolute value function on R and the modulus on C are denoted by |.| and
each gives a notion of lenght or distance in the corresponding space and permits the
discussion of convergence of sequences in that space or continuity of functions on that
space. In this work, we shall extend these concepts to a general linear space E.

Abstract. A seminorm on the linear space E is a function p: E—R for which p(ax) =
la| p(x) and p(x+y) < p(x) + p(y) for all a« € K and x,y € E. The pair (E,p) is called a
seminormed space. We study some properties concerning seminormed spaces, for example,
a closed subspace of a seminormed space is complete but the reciprocal is false. Finally, we
prove that a complete subspace of a normed space is closed.

Key words and phrases. Functional analysis, seminormed spaces, normed spaces,
subspaces, completeness.

Remark: Try by yourself. Don’t be deceiver! LDeliosiar. Dy Good luck
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Exercise ol (5 marks): Translate the following sentences in English language.

a) Autrement dit, il suffit de prouver que. Il vient donc

b) Considérons un opérateur différentiel linéaire a coefficients constants

c¢) La condition est nécessaire, puisque pour toute fonction ¢ € D, on a

d) Théoréme : Toute suite convergente dans un espace métrique est une suite de Cauchy.

e) Une application vérifiant les propriétés suivantes :

/) Un voisinage d’un point a est une partie de £ contenant une boule ouverte centrée en a.

g) Théoréme de Riesz. Si la boule unité d’un evn (E, I.I) est compact, alors, E est de
dimension finie.

h) Exercice : Une application multilin€aire continue entre un produit d’espaces vectoriels
normes et un espace vectoriel norme est lipschitzienne sur chaque sous-ensemble bornég.

i) Nous obtenons donc la formule générale, d’apres 1’hypothese, on trouve

j) Donc le sup existe. Inversement, soit £ un espace de Hilbert muni d’une base
hilbertienne.

Exercise 02 (3 marks): Read the following sentences and choose the correct item.

How would you feel if you ................ your car?
crash
will crash
crashed
IfIwereyou, I ..................o... to bed early.
will go
would go
won’t go
Was ..o man who robbed the bank arrested?
a
an
the
I’m hungry but there’s .................... in the fridge for me to eat.
o anything
o nhothing
o something
e Theirhouseis ..................... than ours.
o big
o bigger
o biggest

® O OO ®©¢ O OO ® O O O e
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e Don’tworry. 'msurehe ................. to you soon.
o writes
o will write
o would write

Exercise 03 (3 marks): Re-write the following words in ordinary English.

/'pbvioas/ /'n3vas/ /drs'kas/ /,leI 'nosmial/
/'pri:vws/ /'storras/ /In'krixsn]/ /'nerbohwd]/
/'peljgnt/ / 'spe1fas / /' an'kavntabl/ /jUI'kIIdIQIl/

Exercise 04 (2.5 marks) : Give the phonetic of the following words and phrases.

v' Height, weight, suggest a substitution, some questions
v' Operator, temperature, future and literature.

Exercise 05 (1,5 mark) : Write the following in full form.

M, (R) =5, (R)® A, (R)

(1) oo
At
,oett =1
lim — A
t—0 I
(11) Prove that the ...
k k
HA_ _ LA
KVl — k!

(ii7)  ShOW that the ... e
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Exercise 06 (3 marks): Complete the following sentences by using the correspondent
mathematical notions.

1. fissaidtobea ... on [a, b] if there exists a constant L such that 0 < L <1 and
f (@)= f@l<Lle—y|l;Vayelab)
2. Wemaydenotea ... by the notation

fiX Y, ae f),

3. The special notation @ is reserved forthe ... .. set, the set with no elements.
The . set is a subset of any set.

4. and .. are the most basic concepts of mathematics. Given any
......................... xandany ... X,eitherxbelongsto X (denoted x € X)), or x does not

belong to X (denoted x & X).
5. Let (X, d) be ametricspace. AN ... of radius ¢ > 0 centered at a is
By (a,e) ={z :d(z,a) < e}

6. IfXIis ... and f: X — Y is continuous , then, f(X) is compact.
7. A subset of R"™ is compact < the subsetis ... and ..

Exercise 07 (2 marks) : Choose only one of the following topis.

I : Translate the following paragraph in Arabic or French language.

Topological Basis

The key topological concepts and theories for metric spaces can be introduced from balls.
In fact, if we carefully examine the definitions and theorems about open subsets, closed
subsets, continuity, etc., then we see that we have used exactly two key properties about the
balls. Whether or not we have a metric, as long as we have a system of balls satisfying these
two properties, we should be able to develop similar topological theory. This observation leads
to the concept of topological basis.

II : What did you study in the basic numerical analysis?. Give an abstract and answer this
question in a coherent paragraph.

Good Luck DLellasuwar Dijamel
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Exercise o1 (0.25%24 marks): Translate the following sentences in English language.

1. Déterminer si les ensembles suivants sont bornés.

2. Cas le plus général d’espace topologique.

3. Fonctions complexes et continuité.

4. Continuité et limite dans les espaces métriques ou normés.

5. Le théoreme principal sur les résidus.

6. Polyndomes et fonctions rationnelles.

7. Soit N un entier positive suffisament grand.

8. Topologie et approximation de fonctions caractéristiques.

9. Dans la prochaine section on présentera une des applications les plus importantes du
Théoreme 1.

10. Comment déterminer un rayon de convergence ?

11. Définition . Le complémentaire d’un sous ensemble ouvert de X sera appelé sous
en-semble fermé.

12. Proposition

— Xet @ sont fermés.
— Une réunion finie de fermés est fermée.
— Une intersection quelconque de fermés est fermee.
13. D’autre part, il existe un élément X € E tel que.
14. Opeérations élémentaires sur les distributions.
15. Table des matieres.
16. Polynémes orthogonaux, Orthogonalité.
17. Tout polynéme positif est somme de deux carrés.
18.Considérons ensuite la fonction f définie par :
19. Plus géneéralement, on a le résultat suivant.
20. Si Q est un ouvert borneé a frontiere lipschitzienne, alors
21. Groupe orthogonal réeel et groupe speécial orthogonal réel .
22. Quelques résultats supplémentaires d’arithmétique et théorie des nombres.
23. En appliquant systématiquement cette formule, nous obtenons

24. Remarque. D’une fagon plus générale, on peut prouver que les applications
f, g sont linéaires continues pour la convergence dans D.

Exercise 02 (0.25%8 marks): Underline the correct item
1. John and Selma are listening to music every day / at the moment.
2. He bought / has bought a new computer last week.
3. I’ve lived here since / for 1990.

4. She usually is visiting / visits her grandparents on sundasy.
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5. This exercise is very easily / easy

6. Bob is the best student of /in our class.

7. The chair’s leg /leg of the chair is broken
8. That’s the house where /which I grew up

Exercise 03 (0.125x7 mark): Fill in : who, whose, what, where, when, why, which
.................. are you looking for? My keys
.................. do you live? In Guelma
.................. is your car? The blue one
.................. was she angry? Because someone had stolen her bag
.................. is Mister John? The new English teacher
.................. will you come back? Next Friday
.................. is this soutcase? I don’t know.
Exercise 04 (0.25%8 marks): Add question tags to the following statements
o He likes apples, doesn’t he?
o She doesn’t like apples, does she?
o He never understands, does he?
o She is sleeping, isn’t she?
o He came too late, didn’t he?
o He didn’t come too late, did he?
o Let him come with us, won’t you?
o Ther 1s no one here, is there?

Exercise 05 (0.125x15 marks): Re-write the following words in ordinary English.
e ['sentons], [kon'tinjuos], [,simal'teinios], ['spe1 [os]
['deindzros], [glav], [d1's139on]

o frenk, faond, fo:r, frog, 'la:fin, on, o9, floir

Exercise 06 (0.25%22 marks): Complete the following sentences by using the
correspondent mathematical notions
1. N Thesetof ...,

2. Q@ Thesetof ..o,
3. R Thesetof .ooovviiiiiiiiii i,

4. Consider a square matrix A. A nonzero vector xisan ................... of the matrix
with ..., Cif AX=(€X.
S0 A has the general form

po () =00+ a1z + ... + apz™
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7. The........... with ......... (1,))and............ 3 has the equation
2 2

(-1 "+@w-1)" = 9
8. Theorem : A nonempty set .$’of reals which is bounded above has the
9. Show thatthe ...cccvevvennnnee series

—n N 2 3 4 7

IS o i,
10. Let R be an equivalence relation on a set A. That means
R (1)iS ceiriiiiinennn ,(2) 08 ceeiiie , (3) is

11. The interior of A is the union of all open sets .................... in A
12. The closure of Ais the intersection of all closed sets ............. ...... A
13. Avectorvisa .................. of the vectors X, y and z if it can be written as

v=oar+ By + V2 ;

where a, 3, y are constants.

14..eeiiiiiiiiiiines cevnnn Set
15. Asetofa................. space H satisfying :
l:2=9
(e;,€e;) = Y
Y { 0; 1%
16. A subset E of a vector space Viscalleda .................... of V if each vector x € V

can be uniquely written in the form

T
T = E ;€ e, €LY
i=1

Exercise 07 (1.57 marks) : What did you study in the basic Algebra (1, 2, 3 and 4)? Give
an abstract and answer this question in a coherent paragraph.

Lellaowar Djamel Good Luck
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amﬁ/erdt'}/ of‘ E*ue[ma
Department of Mathematics Master 1

English 2 First Exam 2 hours May 28, 2015

Exercise 01 (0.25x16 marks):

A) Complete the following sentences.

1. Lastnight!l ............... (to lose) my keys. | had to call my brother to let me in.
2.1 (to lose) my keys. Can you help me look for them?

3. (to visit) Paris three times.

I (drink) three cups of coffee this morning.

B) Complete the following conjugation by using the verb (to see).

He sees He is seeing He He has been seeing
He He He He
He He He He
He He He He

Exercise 02 (0.50x8 marks): Change the direct speech into reported speech. Choose the
past simple of ‘ask’, ‘say’or ‘tell’:
1. “Come quickly!”
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6. “I’ll come and help you at twelve”

Exercise 03 (0.25%12 marks): Re-write the following words in ordinary English.

[pa'z1[an] ['kar1ds] [1n' fworons]
[pa'zefon] [kom'pzfon] [@m'b1 fos]
[o' fworons] ['fortfonttli] ['prefos]
['pracktrs] ['pracktrs] ['konfos]

Exercise 04 (0.25x12 marks): Complete the following sentences by using the
correspondent mathematical notions.

o fissaildtobea ......................... on [a, b] if there exists a constant L such that

O<L<land

[f (2) = f ()| < Llz—yl;V 2,y € [a, 0]

e Wemaydenotea .................. by the notation

FiX =Y, oo f),

e The special notation @ is reserved for the .................. set, the set with no
elements. The .................. set is a subset of any set.

* and ... are the most basic concepts of mathematics. Given any
............ xandany .............. X, either x belongs to X (denoted x € X ), or x does

not belong to X (denoted x & X).

e Let (X, d) be ametricspace. An ................... of radius ¢ > 0 centered at a is
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By (a,e) =4z :d(z,a) < ¢}

o IfXis.............and f: X — Y is continuous , then, f(X) is compact.
e Assubset of R™ iscompact < the subsetis .............. and .............

Exercise 05 (0.5x12 marks): Translate the following sentences in English language.

1. Déterminer si les ensembles suivants sont bornés.

2. Continuité et limite dans les espaces métriques ou normeés.

3. Le théoreme principal sur les résidus.

4. Polyndmes et fonctions rationnelles.

5. Soit N un entier positive suffisament grand.

6. Topologie et approximation de fonctions caractéristiques.

7. Dans la prochaine section on présentera une des applications les plus importantes du

Théoreme 1.

Comment déterminer un rayon de convergence ?

9. Définition. Le complémentaire d’un sous ensemble ouvert de X sera appelé sous
en-semble fermé.

10. Proposition.

— Xet @ sont fermés.
— Une réunion finie de fermes est fermée.
— Une intersection quelconque de fermés est fermée.
11.Si Q est un ouvert borné a frontiere lipschitzienne, alors
12. Quelques résultats supplémentaires d’arithmétique et théorie des nombres.

©

0 5
At T 1 :W__ 8f
imS =L _ 4 2 Lo

t—0 t k=1

Pellaowar Dijamel

GOOD LUCK
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ﬂnt’vsrm’fy ?f g'usﬁmz
rﬁgmrtment «yp ﬂaﬂt‘maﬁca Master 1

English 1 Passing Exam 1,5 hours June 10th, 2015

Exercise 01 (0.5x8 marks): Complete the following table

word opposite word opposite
Countable Empty

Decreasing Bounded

Logarithm Commutative

Prime Number Homogeneous

Exercise 02 (12 marks): Read carefully the following text.

Number theory (or arithmetic) is a branch of pure mathematics devoted primarily to the study of
the integers, sometimes called "The Queen of Mathematics" because of its foundational place in the
discipline. Number theorists study prime numbers as well as the properties of objects made out of integers
(e.g., rational numbers) or defined as generalizations of the integers (e.g., algebraic integers). Many
questions regarding prime numbers remain open, such as Goldbach's conjecture (that every even integer
greater than 2 can be expressed as the sum of two primes), and the twin prime conjecture (that there are
infinitely many pairs of primes whose difference is 2). Such questions spurred the development of various
branches of number theory, focusing on analytic or algebraic aspects of numbers. Primes are used in
several routines in information technology, such as public-key cryptography, which makes use of
properties such as the difficulty of factoring large numbers into their prime factors. Prime numbers give
rise to various generalizations in other mathematical domains, mainly algebra, such as prime
elements and prime ideals.

Questions:
1. Give a suitable title of the text. Complete the following sentence:
Mathematics is the ..................... of sciences and Number Theory is the ................. of Mathematics.
2. Find a word or expression in the text which, in context, is similar in meaning to :
Theoretician, different, to stay, piece of news, essentially.

3. Give the phonetic of the text.
Exercise 03 (1x4 marks): Change the direct speech into reported speech.

1. “Iwon't vote at the next election.” She said ...........

2. “Richard won't drink coffee.” She said ................

3. “We ate Chinese food, then we walked home.” She told me ..........
4. “She didn't buy the dress.” He told me ............

Good Luck Bellacuar ﬂjamef
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ﬂnt’vsrm’fy ?f g'usﬁmz
rﬁgmrtment «yp ﬂaﬂt‘maﬁw Master 1

English 2 Passing Exam 1h,30 mn

June 15th, 2015

Exercise 1 (2 marks). Write the phonetic of :

» Which child put chalk on the teacher's chair ?
« Frank found four frogs laughing on the floor.

Exercise 02 (2 marks)

Add ed to the verbs and put them in the correct column: “’cry, stay, stop, hate, taste, prefer,
fry, dance, certify, apply, equip, travel, dry, annoy, enjoy, occupy, realize, oppose, serve,

stop, play, refuse, destroy, cut, come, end.

+d + ied +

ed

Double consonant +
ed

Exercise 3 (2 marks). What is the time ?

9:00 : It is nine o'clock.

9:05, 8:55, 9:10, 8:50, 8:45, 9:20, 8:40, 9:25, 8:35, 9:30, 13:58.

Exercise 4 (9 marks). Write the following formulas in full form :

z, — 0 lim = .
x—0 F”(X) x—=0 4 4

n—oo
= VP

A~ B=— ¢4~ ¢P
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A, ={re Az <n}

_ 1Al

Ak
H_kT Tk A0 pé¢ R

n n
2ok < D lal
k=1 k=1

A1><A2X---><An
b

g = [ 1@ (@) da

VzeE:|z|>0et|z]|=0cz=0

¢
®) VAEK Vae ||| =|A. |z
¢ Varyelk:|lztyl <]+ lyl-

n(R) =5, (R) ® 4, (R)

- ] )q(lfl)p
— d — a.e.
”ﬁm(gm )

Exercise 05 (5 marks): Translate the following sentences in English language.

1. Notre premier objectif est de munir R d’une structure de corps commutatif. Rappelons que Q désigne le
corps des nombres rationnels.

2. Ou c est une contante arbitraire. De (1) et (2) on déduit que
3. La solution (3) s’appelle solution de D’ Alembert.

4. Equation différentielle linéaire homogéne d’ordre supérieur.

mgeffaouar 'ﬁjzmef Good Luck
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Part 10. Phrases and sentences used in mathematical papers

By Dr. Bellaouar Djamel, University of 08 Mai 1945 Guema.
email: bellaouar.djamel@univ-guelma.dz

1.

10.
11.
12.
13.

14.
15.

Since wy is periodic mod [ny, na, ..., ny], it suffices to show wy (m) = 0 for any m € N.
Therefore, ...

Let us now characterize the covering equivalence of two systems of arithmetic sequences.
By comparing the coefficients of powers of z, we find that wy; = w, if and only if ...
Letting x — 400 we obtain from (12) and (13) that

Hence, by Lemma 1, we get

which contradicts (3).
By the assumption of the lemma, we have

Multiplying the both sides of the equality obtained above by A™!, we get

. As a consequence, one of the following statements

(a) 68 (n) =2
(b) 6" (n) =3
holds

Theorem 16.1 and Theorem 16.2 show that a set A with ged(A) = 1 has positive
density « if and only if log pa(n) =~ ¢\/n. Erdos proved these results in his paper [12],
where Theorem 16.3 is also stated and applied.

This completes the proof. [1 This completes the proof of Theorem 1.2. [
Suppose that u; = 0 for some 7. Then

There exists a unique nonnegative integer m such that

Let .
f(z) = Z a;z’
i=1

be a polynomial of degree n with complex coefficients. Then
Choose P > 1 such that

Proof. The proof is by induction on the degree n of the polynomials.
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16.

17.
18.
19.
20.
21.

22.

23.
24.

25.

26.

27.

28.
29.
30.

31.

32.
33.
34.

Let k > 2, and assume that the theorem holds for s’ = s(k — 1) polynomials of degree
k — 1. Define

Since [z] < x < [z] 4 1 for every real number x, we have
Applying Lemma 12.1 to S = B; + Bs, we obtain

For j =1,...,s, let

By Lemma 2.2, By Lemma 1.4, we have

We can express the difference set Dj, as follows

We shall use the induction hypothesis for polynomials of degree £ — 1 to obtain an
upper bound for the weight of v.

Since s < 2t — 1, we obtain the following upper bound for the weight of v

This section introduces analysis on finite abelian groups and their characters. We begin
by using elementary number theory to determine the structure of finite abelian groups.

For all functions f € L? (%),

The vector space L? (G) has a basis {05 }1<k<n, where the delta function dj is defined
by

We shall compute the matrix of the linear operator F' with respect to this basis. We
have

Therefore, the matrix of F' with respect to the basis {0 }1<x<y is
We can compute the exponent of w as follows

Since
v < [ fa
A
it follows that

Thus, for every £ > 0, the function ¥.(a, b, ¢) is bounded above, and this is equivalent
to the abc conjecture. This completes the proof.

For every positive integer n, define
For every positive integer n and prime p,

Proof. We know that m divides a* if and only if v,(m) < v,(a*) = kv,(a) for every
prime p. If there exists an integer k such that m divides a*, then v,(a) > 0 whenever
vp(m) > 0, and so every prime that divides m also divides a.
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35. Theorem (Euclid’s Theorem). There are infinitely many primes.

Preuve. Let py, po, ..., p, be any finite set of prime numbers. Consider the integer

N = pips..pn + 1.

Since N > 1, it follows from the fundamental theorem of arithmetic that N is divisible
by some prime p. If p = p; for some ¢ = 1,...,n, then p divides N — pips...p, = 1,
which is absurd. Therefore, p # p; for all i = 1,...,n. This means that, for any finite
set of primes, there always exists a prime that does not belong to the set, and so the
number of primes is infinite. ®

1 How to use ; ?

1. Definition. Let X be a standard set, and let (A,),. be an internal family of sets.

e A union of the form G = |J A, is called a pregalazy; if it is external G is called a
streX
galazxy.
e An intersection of the form H = (] A, is called a prehalo; if it is external H is called
streX
a halo.

2. If a or b is in N, then F,;(z) becomes a polynomial; otherwise Fj;(z) has radius of
convergence 1.

2 Hence

1. Every prime that divides a is less than log, x, and, by condition (i), every prime power
that divides n, and hence a, is also less than logsz. Since w(a) < w(n) < 5y by condition
(17), it follows that

1<a< (logz)*™.

Therefore,
d=dq =dqq,

and so q¢' = 1, hence ¢ = ¢’ = &1 and d = £d. Since d and d’ are positive, we have d = d’,
and d is the unique positive integer that generates the subgroup H.

2. It follows that every common divisor of A must divide d, hence d is a greatest common
divisor of A.

3. Obviously the last formula holds for A = 0 as well. Hence the latter assertion of the
lemma follows from (3.4).

4. Hence the estimate (1.5) holds whenever |f (z) —a| <e, « € A and z € B.

5. Hence it follows from (4.32) that

6. Hence our situation belongs to the linear sieve problems.

7. Hence it follows from (6.27), (6.26) and (6.1) that
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8. Hence, by using mainly Lemmata 2.1, 2.2, 3.3, 3.7, 4.6 and 6.1, we can establish the
upper bound

9. Hence, we get Hence, Hence, we have  Hence we have
10. Hence, by Lemma 2,
11. Hence, by Lemma 4, we get Hence Theorem 1 gives

12. Hence, exchanging j and k, we have

13. Hence, applying the results of Deligne and Weinstein, we can estimate the error
+00
term in the asymptotic formula fo > ¢,.
n=0
14. Hence we may take in Theorem 1,

1
£=15 and H = 2.
15. Hence, using Stirling’s formula and Lemma 2 of [2] we can show that
16. Hence the proof of Theorem 2 is complete.

3 Involving

1. For the covering equivalence between systems in S(R), Erdss [5] provided some char-
acterizations involving Euler polynomials and recursions for Euler numbers.

2. You can use the word ”involving” in your article as a title, For example, : <<Identities
involving covering systems>> or <<On congruences involving Bernoulli numbers and
the quotients of Fermat and Wilson>> or <<Identities involving the coefficientsof a
class of Dirichlet series>>.

3. The second example gives a generalization of a series involving the Hurwitz-zeta-
function, which may have applications in zeta-regularization theory.

4. Our treatment of integrals involving Gs(a) or its kind is motivated by the proof of
Lemma 2 of Bridern [2].

4 Otherwise

1. Otherwise, this case is reduced to the case s < n — 2.
2. Therefore,

d(q%) <10 if v is rarional,
1, otherwise.

3. If a or bis in N, then F(z) becomes a polynomial, otherwise F(z) has radius of
convergence 1.

4. If a or b is in N, then F(z) becomes a polynomial; otherwise F'(z) has radius of
convergence 1.

4. If some d divides n, then n is composite; otherwise, n is prime.
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5. Definition. Let & = 2 and (a,m) = 1. If the congruence 22 = a (modm) is solvable,
then a is called a quadratic residue modulo m. Otherwise, a is called a quadratic nonresidue
modulo m.

6. Define the von Mangoldt function

R .
An) = { loogp ifn=p"isa prlgiigzzsé,

1. We must have Lf = 0, for otherwise we can replace f by f — Lf.

2. We claim that f(z) > 1. Otherwise, the disc D would intersect B.

3. We now prove..... Indeed, suppose otherwise. Then.....

4. Unless otherwise stated, we assume that.....

5. Moreover, for L tame or otherwise, it may happen that F is a free module.

6. Simplicity (or otherwise) of the underlying graphs will be discussed in the next section.

5 it follows that

1. Since

it follows that
1 X (n) 6

C(2) n? 72

2. Since
{max(ki, ll),mln(k:z, ll)} = {k’l, ll}, for i = 1, 2, ., n

and since f is multiplicative, it follows that

3. Since p(d) = 0 if d is not square-free, it follows that
4. Proof. Since klim f (pk), it follows that there exist only finitely many prime powers
— 400

p¥ such that | f(p*)] > 1, and so we can define

A= 1] 116l

|f(p*)[=1

Then A > 1.

5. Since d(p®) = a + 1, it follows that

6. Theorem (Euler). An even integer n is perfect if and only if there exist prime
numbers p and ¢ such that ¢ = 2P — 1 and n = 2P"1¢.

181



Proof. If n is of this form, then ¢ is odd and 2n = 2Pq. It follows that

o(n) = o (2p_1) o (q)

= (2-1)(q¢+1)
g+ (2P —q—1)
2n,

and so n is perfect.

6 of the form

1. It follows that every solution of the equation ab+ cd = n is of the form b = by + ~vh and
d = dy — ah for some integer h.
2. If the integers by and dy solve the equation ab + cd = n, then every solution is of the
form
b= bo + 7y h

and
d=dy— ah

3. There are many beautiful open problems about prime numbers. Here are some exam-
ples. Do there exist infinitely many primes p of the form n? + 1. For example, 5 = 22 + 1,
17 =42+ 1, and 101 = 10® + 1. The best result is due to Erdos [3], who proved that there
exist infinitely many integers n such that n?+1 is either prime or the product of two primes.

4. FEvery such integer is of the form n = 2.3.5...p.

5. A Dirichlet series is a function of the form

Fs)=3%

n=1

where {a,} -, is a sequence of complex numbers.

6. Let A and B be nonempty sets of integers. The sumset A + B is the set consisting of
all integers of the form a + b, where a € A and b € B. The difference set A — B consists of
all integers of the form a — b, where a € A and b € B.

7. Prove that every multiple of 6 can be written as the sum of a bounded number of
integers of the form = (x — 1) (x — 2) with = € Ny.
8. Rademacher [1] obtained a convergent series for p(n) of the form

p(n)=..
9. Consider the set S of nonnegative integers of the form
a—dx,

where x € Z.

10. For example, if H is the subgroup consisting of all integers of the form 35z + 91y,
then 7 = 35(—5) +91(2) € H and H = TZ.

11. Let H be the subset of Z consisting of all integers of the form
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7 in the form
1. Conversely, if n is an even perfect number, then o (n) = 2n. Writing n in the form

2. Let a and b be integers with b > 1. There is a simple and efficient method to compute
the greatest common divisor of a and b and to express (a, b) explicitly in the form az + by.

3. If the positive integer n is composite, then n can be written in the form n = dd’, where
l<d<d <n.

4. Show that every integer n > 33 can be written in the form ny+6k for some nonnegative
integer k and ny € {33,34, ..., 38} .

5. Prove that the number of positive integers n < x that can be written in the form

6. Let N(aj,as) denote the number of nonnegative integers that cannot be represented
in the form

a1xr + agy

with z, y nonnegative integers.
7. If f(t) has degree n with leading coefficient a,,, then f(t) factors uniquely in the form

Ft)=..

8. Prove that we can factor m uniquely in the form m = mgm;, where (mgy, m;) = 1.

9. Since Mason’s theorem is symmetric in a, b and ¢, we could also write the equation in
the form a + b+ c = 0.

10. Every real number x can be written uniquely in the form = = [z] 4+ {z} .

11. Prove that every positive integer n can be written uniquely in the form n = k2¢,
where k£ and ¢ are positive integers and /¢ is square-free.

8 denote, denotes and denoted by

1. Let log, © denote the logarithm of x to the base 2.

Z
2. We denote by - the set of all congruence classes modulo m.

3. We denote the inverse of a by a=*.

4. Let N,,(x) denote the number of positive integers not exceeding = that are relatively
prime to m.

5. The order of a modulo m, denoted by or d,,(a), is the smallest positive integer d
such that ...

6. The degree of the polynomial f(x), denoted by deg(f), is the greatest integer n such
that a, # 0, and a,, is called the leading coefficient.

7. This integer k is called the index of a with respect to the primitive root g, and is
denoted by

k =ind, (a).

8. , where b denotes the cyclic subgroup of Z.

9. , where Ny(abc) denotes the number of distinct zeros of the polynomial abe, and
rad(abc) is the radical of abc.

10. , where N (z) denotes the set of all positive integers n divisible only by primes p < x.

11. Recall that [z] denotes the integer part of the real number z.
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12. If Ay, Ao, ..., A, are n sets of integers, then
Ai+ Ay + ...+ A,

denotes the sumset consisting of all integers of the form a; + as + ... + a,,, where a; € A;
fori=1,2,...,n.

13. If A is a nonempty set of integers, then gcd(A) denotes the greatest common divisor
of the elements of A.

14. Let G = {2Z,1 + 2Z}, where 27 denotes the set of even integers and 1 + 2Z the set
of odd integers.

15. Define the map f : R — R/Z by f(t) = {t}, where {t} denotes the fractional part
of t.

16. In (2.1), f,, denotes the n-th Fibonacci number.

17. As usual, 6 = [ag, a1, as, ...| denotes the simple continued fraction of 6.

18. In what follows, 0(A) denotes the set of eigenvalues of a square matrix A.

19. , which denotes the set of all finite words over K in the usual sense.

20. The right-hand side given above denotes a 3-dimensional word of size 4.

21. In this section, s > 1 denotes a fixed integer.

22. , where B(r,a) denotes the open ball {z € R*: ||a — z| < r}.

23. , where p denotes the complex conjugation in C.

9 Using

1. Using (1), (5), (7) and Qx > 1, we get
2. Using these powerful necessary conditions, we get
3. By using (3.5), (3.6) and (3.7), we have

4. It follows that
A= [ Ire"l

|f(p¥)|=1
by using (2.3).
5. Thus, using (4.8) again, we obtain
6. Hence, by using mainly Lemmata 2.1, 2.2, 3.3, 3.7, 4.6 and 6.1, we can establish the

upper bound
7. Now, using the Riemann-von Mangoldt formula, we see that for any a > 0 and for
all T' > Ty,

8. Using integration by parts, we have

9. Now, using the well-known formula

10. Using the same method employed in Section 3, we can calculate the leading coefficient
of the polynomial P,(z), namely,

10 Throughout

1. Throughout this section we denote Euler’s constant by ~.
2. Throughout this paper, € is an arbitrarily small positive constant.
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3. Throughout this paper, the empty sum is to be considered as zero.

4. Throughout this paper except in the appendix, we denote by ¢ a rational or an imag-
inary quadratic integer with |¢| > 1, and K an imaginary quadratic number field including
q. Note that K must be of the form K = Q(q) if ¢ is an imaginary quadratic integer.

5. Throughout this section, we assume that d is odd.

6. We use the following notation throughout. We write e(a) = exp(2mia), and denote
the divisor function and Euler’s totient function by 7(q) and ¢(q), respectively.

11 Thus

1. Thus, using (4.8) again, we obtain

2. Thus it follows from (4.3) that

3. Thus we see that

4. Thus by Lemma 2.2 we have

5. Thus it may be realized that to study the sum

6. Thus, an integer a is a quadratic residue modulo p if and only if (a,p) = 1 and a has
a square root modulo p.

7. Thus, the derivation Dp on F' is uniquely determined by the derivation D on R.

8. Thus, there are only finitely many pairs of exponents (m,n) for which the Catalan
equation is solvable.

12 for which

1. We shall first determine the set of primes p for which —1 is a quadratic residue.

2. Let E(K) be the set consisting of all elements o € K for which the functional
equation (2.1) has a polynomial solution.

3. Hence, by (2.2), our main task is to determine the pairs (¢, n) for which the functional
equation (2.1) with s = 2, P(2) = (2 — ¢)?, and u = ¢" has a polynomial solution of degree
neN.

4. Artin [5, p.84] states that there exist infinitely many primes for which «a is a primitive
root. Moreover, Artin has a conjectured density for the set of primes for which a is a
primitive root.

5. Thus, there are only finitely many pairs of exponents (m,n) for which the Catalan
equation is solvable.

13 wused

1. In the following sections we shall see how the Euler and Fermat theorems can be used
to determine whether an integer is prime or composite, and how they are applied in

cryptography.

2. This algebraic identity will be used in the next section to prove Mason’s theorem.
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3. We shall find asymptotic formulae for P and R by the same method used in the proof
of Theorem 2.3.

4. The following result will be used in Section 3 to prove that the set of abundant numbers
has an asymptotic density.

5. Finally, we state the following simple lemma, which will be used in the proof of
Liouville’s formula.

6. Hardy and Ramanujan [5] and Uspensky [6] independently discovered this result; their
proofs used complex variables and modular functions.

7. In the last inequality we used the fact that \/n > g Therefore,

8. In 1918 Hardy and Ramanujan [5] published the asymptotic formula for the partition
function. Uspensky [6] obtained the same result independently in 1920. Both papers
used complex variables and modular functions to deduce the asymptotic estimate

p(n) ~ (4n\/§)_1 ooV,

9. In this section we derive the two results about power series with nonnegative coefficients
that were used to deduce Theorem 2.

14 so that

1. In this section we obtain an explicit formula for Rg(n). The idea is to apply identity
(4.3) to the monomials 23y and zy?, and to manipulate the results so that we can
find a function ®(n) that satisfies the recursion formula

Z (n —72%) ®(n — 2%) = 0.

lz|<vn

2. Let p,, denote the n-th prime number, so that p; = 2,p, = 3, ...

15 for all

for all positive integers k and real numbers t.
for all positive integers k and for all real numbers ¢. (false).

It follows that there exist numbers M and u; such that
It follows that there exist a numbers M and wu; such that (false).
It follows that there exist a functions f and g such that (false).
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let, and let

Let p be prime, and let f(z) be a polynomial of degree n with integer coefficients and
leading coefficient not divisible by p.

Let p be an odd prime, and let a be an integer not divisible by p.

Let G be an abelian group, written additively, and let Ay, ..., Ay be subsets of G.

17

1.

10.
11.
12.
13.
14.
15.
16.

by
By continuity (By the continuity) of f,.....
By assumption,.....
By the above,.....
By the induction hypothesis,.....
By what we have already proved, |f| must then be of the form.....
Such a Gy exists by (2) when n > k.

By considering translations, rotations, and reflections separately, it is not hard to see

Consider the class of finite graphs, by which we mean simple graphs, i.e., without
loops or multiple edges.

To see this connection, we need to explain briefly the method by which universal
minimal flows are calculated in [2].

If H is an induced subgraph of G, then p induces pj by restriction.

The addition of a single hyperedge to G changes N(G) by at most k.

By and large, we shall use the same notation as in.....

term-by-term differentiation

Thus we need only alter our constants by a factor of 2 to deal with this case.
By quasi-equation we understand a sentence of the form.....

By Lemma 1.2, there is a number ¢y > 1 such that if 0 < § < 1 and = > z1(0) > 4,
then there exists an integer

n e }x,e%ox] (1)

with |R (n)| < dn.
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10.
11.

12.
13.
14.

15.

16.
17.

19

each

. Then F' is bounded on each bounded set.

Each of these three integrals is finite.

These curves arise from...., and each consists of....

1
There remain four intervals of length 1 each.

1
Here X assumes values 0,1, ..., 9, each with probability 10"

Then Fy, Fs, ..., F, vary each in the interval [0, 1].
The first and third terms are each less than g.

a progression each of whose terms can be written as....
These n disjoint boxes are translates of each other.
The two notions of rank are independent of each other.

For j =1, ..., k, we have

x; > n” (2)
and so each interval |z;, z;_1[ contains a subinterval /; such that ....
Each factor of the Euler product is nonzero, since ...

To each b; € B; there exists at most one by € B, such that b; + by = n.

For each such integer v; there is at most one integer v5 that satisfies the linear equation
(1.5).

Deduce that if each of the integers n; and ny can be represented as a sum of two
squares, then their product nin, is also a sum of two squares.

The function f(x,y) = xy is odd in each of the variables x and y.

We write each partial fraction as a power series:

element

. We shall call the elements of such a chain links.

. Computing f(y) can be done by enumerating A(y) and testing each element for mem-

bership in C.
Two consecutive elements do not belong both to A or both to B.

a 3-element set
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elementary

. see also: easy, simple, straightforward, basic, primary

. It is an elementary check that A is a vector space.

However, shortly after learning about Wiener’s work, P. Levy found a more elemen-
tary argument.

By elementary algebra, we can show that....

too, see also: also, well, similarly, likewise.

. In practice, D is usually too large a set to work with.

Consequently, A has two elements too many. [Or: A has two too many elements.]

There are other problems with this example which would hinder any attempt to follow
the proof given here too closely.

. We denote this, too, by Q.

Note that this too is best possible.
The inner sum is zero (and so too is S(a,b)).

If (1) and (2) hold, then so too does (3).

because, see also: as, for, since

. However, this argument is fallacious, because as remarked after Lemma 3, K is dis-

continuous.

This is because the factor M satisfies condition (P).

Unfortunately, because of the possible presence of ‘cusps’, this need not be true.
Because of this, W is never long enough to cancel with M in the product ABC.

The statement S(0) is true because if 1 < n < m, then n = qo is the unique m-adic
representation.

. We see that this congruence does have a solution y; because (v, p) = 1.

189



23 Dbeing

1. Note that M being cyclic implies F' is cyclic.

1
2. The probability of X being rational equals 7

3. This is exactly our definition of a weight being regulated.

4. We have to show that the property of there being = and y such that x < y uniquely
determines P up to isomorphism.

5. In addition to f being convex, we require that.....
6. Here J is defined to equal Ay, the function f being as in (3).
T , the constant C' being independent of.....
8. The ideal is defined by m =....., it being understood that.....
9. But....., it being impossible to make A and B intersect.

10. The map F' being continuous, we can assume that.....

11. Actually, S has the much stronger property of being convex.

12. This method has the disadvantage of not being intrinsic.

24 below

1. A brief sketch of the reasoning is given below.

2. By Remark 3 below,.....

3. The pressure increases are significantly below those in Table 2.
4. This proves that the dimension of S does not go below q.

5. a function bounded below (above) by 1.

6. As a first step we shall bound A below.

25 case

1. These are special cases of Waring’s problem, one of the most famous problems in
number theory.

2. Proof. We first consider the case where m = p’ is a power of a prime p.
3. We first do the case n = 1.

4. This argument also settles the case of K =T
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.

27.
28.

. We finish by mentioning that, suitably modified, the results of Section 2 apply to the

AP case.
Note that (4) covers the other cases.

There are several cases to consider:

. We close this article by addressing, in part, the case of what happens if we replace the

map T by convolution.

There are quite a number of cases, but they can be described reasonably systemati-
cally.

The general case follows by changing x to = — a.

This abstract theory is not in any way more difficult than the special case of the real
line.

Important cases are where S =.....

This case arises when.....

Both cases can occur.

To deal with the zero characteristic case, let.....
Then either....., or..... In the latter (former) case,.....

In the case of finite additivity, we have.....

In the case of n > 1 (In case n > 1),..... [Better: If n > 1 then.....]

In the case where A is commutative, as it will be in most of this paper, we have.....

We shall assume that this is the case.

It cannot be that there exists x € €, for otherwise #(0x) = kE(dx) = 0, which is not
the case.

Unfortunately, this is rarely the case.

However, it need not be the case that V' > W, as we shall see in the following example.
Such was the case in (8).

The L? theory has more symmetry than is the case in L!.

Note that some of the a,, may be repeated, in which case B has multiple zeros at those
points.

Next we consider the general case where m has the standard factorization.

, and this is a special case of Theorem 2.2.
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30.
31.
32.
33.

34.
35.
36.
37.

26

10.
11.

and so, by the case k = 2, there exists an integer x such that ...
In this case, the element a is called a generator of G.

Let us apply these remarks to the special case when G =...

In the case k = 3, we observe that 5 has order 2 modulo 8.

Since every odd prime p is congruent to 1,3,5, or 7 modulo 8, there are four cases to
consider.

Proof. This is a special case of Lemma 1 in Section 2. [
Many classical problems are special cases of this conjecture.
The Goldbach conjecture is the special case when N is even, r = 1 and f;(t) = g(t) = t.

The proof is easier than the general case, and shows clearly the use of Dirichlet char-
acters and Dirichlet L-functions.

certain, certainly

. In this section we obtain upper bounds for certain linear and quadratic diophantine

equations.

. The spectrum of 7" was defined in [2] and identified with the spectrum of a certain

algebra Ar.

. It seems plausible that..... but we have been able to establish this only in certain

cases.

. under certain conditions

Let p be an odd prime number. Then p is certainly not a square. By Lemma 5, ...

. We know the asymptotics of partition functions for certain sets of integers of zero

density. For example, Hardy and Ramanujan [5] proved that if ...

We have certain views about the logic of the theory; we think that some theorems, as
we say “lie deep” and others nearer to the surface.

This is certainly reasonable for Algorithm 3, given its simple loop structure.
Hence both decay exponentially as x — oo, therefore certainly remain bounded.
As Corollary 2 shows, it is certainly a question deserving further exploration.

Here, of course, the set A produced is rather thin and certainly nowhere near the
densities we are looking for.
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29

tend, see also: converge, approach

. Clearly, F}, tends to zero as n — o0.

. Observe that as I becomes smaller, d(/, f) tends to 1.

This problem is still fundamentally unsolved, even though we know many beautiful
results about the growth of 7(z) as x tends to infinity.

comimnmon

The functions f; (i = 1,...,n) have no common zero in 2.

Then F' and G have a factor in common.

. It has some basic properties in common with another most important class of func-

tions, namely, the continuous ones.

Take ¢4, ..., g, without common zero.

Denote by 6 the angle at x that is common to these triangles.

Here we use an inductive procedure very common in geometric model theory.

Waring’s problem for polynomials states that if the greatest common divisor of the set
A(f) is 1, then every sufficiently large integer can be written as the sum of a bounded
number of elements of A(f).

Let gcd(A) denote the greatest common divisor of the elements of the set A. If
gcd(A) = d, then every sum of elements of A is divisible by d. It follows that the set
A is an asymptotic basis only if ged(A) = 1.

The greatest common divisor and the least common multiple of the integers aq, ..., as
are denoted by (ay, ..., ax) and [aq, ..., ag], respectively.

understand

When we talk of a complex measure, it is understood that y(F) is a complex number.
The first equality is understood to mean that.....

The ideal is defined by m =....., it being understood that.....

To understand why, let us remember that.....

By quasi-equation we understand a sentence of the form.....
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31

32

33

34

usual

. This metric produces the usual topology of X.

A different notation is used because the usual tensor product symbol is reserved for
the tensor product of A-bimodules.

The usual definition is more restrictive in that it requires that a € A.

. As usual, we can rephrase the above result as a uniqueness theorem. [Not: “As

usually”|

. with the usual modification for p = oo

One unusual feature of the solution should be pointed out.

viewpoint

From the viewpoint of the Fox theorem, there is not an exact parallel between the odds
and the evens.

why

To understand why, let us remember that.....
This is why no truncation is required here.

Now why can such objects be found?

definitely

. The theorem is definitely false without the assumption that....., as an inspection of

Example 2 shows.

multiple

. Thus F' is at most a multiple of G plus.....

The last term is bounded by a constant multiple of the norm of g.
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39

namely

. Here Dy and D, are discs with the same centre, namely b.

The object of this paper is to obtain improvements in two cases, namely for forms of
degree 7 and 11.

. It has some basic properties in common with another most important class of functions,

namely, the continuous ones.

There is another, entirely different, way to see that A = B. Namely, one can first
show that.....

[Note the difference between namely and that is: while namely introduces specific or
extra information, that is (or i.e.) introduces another way of putting what has already
been said.|

member

Moreover, {x} is the set whose only member is x.
Define F' : w — w by setting F'(m) to be the largest member of the finite set X,,.

Examination of the left and right members of (1) shows that....

object, see also: aim, purpose
The object of this section is to classify all the indecomposable F-modules.

The object of this paper is to obtain improvements in two cases, namely for forms of
degree 7 and 11.

paragraph

Let the notation be as in the preceding paragraph.

As the first paragraph of the proof will make clear, we can choose f in such a way
(see the last paragraph but one of page 17)
comparison

Comparison of (2) and (3) gives..... [Or: A comparison]
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41

10.

11.

42

considerable, see also: important, significant, sub-
stantial

However, they now differ by a considerable amount.

. It is possible that the methods of this paper could be used to....., but there remain

considerable obstacles to overcome.

contradiction, see also: contrary, otherwise

. Assume, by way of contradiction, that there exists an unlimited positive integer my

such that 6™ (n) ~ 4o0.
To obtain a contradiction, we suppose that.....
Suppose, to derive a contradiction, that.....

Striving for a contradiction, suppose that.....

. Aiming for a contradiction, suppose that.....

Suppose, towards a contradiction (for contradiction), that.....
..... , which is a contradiction.

Now we have the required contradiction since.....

This leads to the contradiction that 0 < a < b = 0.

..... , in contradiction with Lemma 2.

This is a clear contradiction of the fact that.....

counterexample
In addition to illustrating how our formulas work in practice, it provides a coun-

terexample to Brown’s conjecture.

For a counterexample, consider S =.....
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43 proof

1. Here is a simple direct proof.

2. The others being obvious, only (iv) needs proof.

3. The major portion of one direction of the proof is contained in the previous proof.
4. The proof will only be indicated briefly.

5. We can assume that p is as close to ¢ as is necessary for the following proof to work.

6. The proof follows very closely the proof of (2), except for the appearance of the
factor x2.

7. The proof proper [= The actual proof] will consist of establishing the following state-
ments in sequence.

8. The standard proofs proceed via the Cauchy formula.

9. An ingenious alternative proof, shorter but still complicated, can be found in [5].
10. Kim announces that (by a tedious proof) the upper bound can be reduced to 10.
11. The following has an almost identical proof to that of Lemma 2.

12. A close inspection of the proof reveals that.....

13. This finishes (completes) the proof.

14. The method of proof carries over to domains satisfying.....

15. This sort of proof will recur frequently in what follows.

16. We end this section by stating without proof an analogue of.....

17. It seems reasonable to expect that....., but we have no proof of this.

18. a laborious (complicated/routine/straightforward) proof
44 paper, see also: article

1. in paper [3] [Or: in the paper [3]; better: in [3]]

2. in a companion paper [4]

3. The aim of this paper is to bring together two areas in which.....

4. In the present paper we move outside the random walk case and treat time-inhomogeneous

convolutions.

197



There are, however, a few important papers of which we were unaware until fairly
recently.

These volumes bring together all of R. Bing’s published mathematical papers.

In the present paper we apply nonstandard analysis in the field of number theory.

propose, see also: suggest

. He was the first to propose a complete theory of triple intersections.

. A model for analysing rank data obtained from several observers is proposed.

Unfortunately, the proposed model does not satisfy condition (5).

page

. on page 13 [Not: “on the page 13”]

at the top of page 4
(see the last paragraph but one of page 24)
(see the page opposite)

Our method of proof will be an adaptation of the reasoning used on pp. 71 — 72 of [3].

pair

. The ordered pair (a,b) can be chosen in 16 ways so as not to be a multiple of (¢, d).

There cannot be two edges between one pair of vertices.

. Write out the integers from 1 to n. Pair up the first and the last, the second and next

to last, etc.

paralle

. The proof runs parallel to that of Lemma 2. [Not: “parallelly”]

From the viewpoint of the Fox theorem, there is not an exact parallel between the
odds and the evens.

The proof closely parallels that of Theorem 1.
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50

51

52

1
. We are able to estimate this part of (2.9) as O <l_>

abbreviate

. We shall abbreviate the expression (1) to F'(k).

. We abbreviate this as f = g a.e.

Thus, in abbreviated notation,.....

abbreviation

Note that (3) is merely an abbreviation for the statement that.....

able, see also: can

nxr

Using some facts about polynomial convexity, we are able to deduce.....

. It seems plausible that..... but we have been able to establish this only in certain

cases.

However, we have thus far been unable to find any magic squares with seven square
entries.

about, [see also: roughly, approximately]

The Taylor expansion of f about (around) zero is.....

. If 59 lies below R_5, then we can reflect about the real axis and appeal to the case

just considered.
These slits are located on circles about the origin of radii 7.
The diameter of F' is about twice that of G.

Then n(r) is about k - ™.

. Let A denote the rectangle B rotated through % in a clockwise direction about the

vertex (0, 1).

What would this imply about the original series?

. What about the case where ¢ > 27

. It is hoped that a deeper understanding of these residues will help establish new results

about the distribution of modular symbols.
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54

On the other hand, there is enormous ambiguity about the choice of M.
In this section we ask about the extent to which F' is invertible.

Here the interesting questions are not about individual examples, but about the as-
ymptotic behaviour of the set of examples as one or another of the invariants (such as
the genus) goes to infinity.

However, as we are about to see, this complication is easily handled.

This brings about the natural question of whether or not there is any topology on the
set of all possible itineraries

absence, [see also: lack]

The location of the zeros of a holomorphic function in a region €2 is subject to no
restriction except the obvious one concerning the absence of limit points in (2.

[Note the difference: absence = non-presence; lack = shortage of something desirable. |

absorb

The second term can be absorbed by the first.

5153

1.

56

abstract

It seems that the relations between these concepts emerge most clearly when the setting
is quite abstract, and this (rather than a desire for mere generality) motivate s our
approach to the sub ject.

This abstract theory is not in any way more difficult than the special case of the real
line.

abundance

[see also: wealth, variety, profusion, numerous| The monograph is illustrated with an abun-
dance of figures and diagrams.

57

1.

2.

3.

abuse

By abuse of notation, we continue to write f for f;.

We shall, by convenient abuse of notation, generally denote it by x; whatever proba-
bility space it is defined on.

With the customary abuse of notation, the same symbol is used for.....
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58 accessible

1. Thus the paper is intended to be accessible both to logicians and to topologists.

2. The present paper is motivated by the desire to make the subject as accessible as
possible.

59 accordance, [see also: agreement)]

Choose ¢ in accordance with Section 4.

60 according
1. [as X or Y to sth; to whether X or Y]
2. The solutions are f or g according ast =1 or ¢t = 2.

3. The curvature is positive, zero, or negative according to whether two geodesics initially
perpendiculat to a short geodesic arc through p converge, stay parallel, or diverge.

4. Then F' can be decomposed according to the eigenspaces of P.

5. Choose Sj according to the following scheme.

6. The middle part of Table 2 compares the classification according to max ai, where only
the longitudinal information is utilized, with those according to max b;,, where both
longitudinal and survival information are used.

61 accordingly

[see also: respectively, suitably]

1. Accordingly Lemma 4.1 yields

2. We accordingly specify the relevant notation ...

3. The player has to decide which of the two strategies is better for him and act accord-
ingly.

Write A = BC', factor a = bc accordingly, and let.....
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10.
11.
12.

13.

14.

63

account

. [of sth; see also: description]

A very readable account of the theory has been given in [4].

. We are indebted here to Villani’s account (see [2]) of a standard generalization of

convex conjugacy.

For a recent account we refer to [4].

See the simplified account in [2, Section 4].

See [17] for a brief account of the results obtained. [Not: “the obtained results”]
The Markov chain z; takes no account of how long the process stays in V.

On account of (5), we have.....

. We must take account of the fact that A may have a substantial effect on the input

length.
[for sth; see also: explain, justify, reason, represent]
This theorem accounts for the term “subharmonic”. [= explains]

So all the terms of (2) are accounted for, and the theorem is proved.

He accounts for all the major achievements in topology over the last few years. [= He
records]
Firms employing over 1000 people accounted for 50% of total employment. [= repre-

sented 50%]

achieve

. [see also: attain, reach, take, gain]

Equality is achieved only for a = 1.
The function g achieves its maximum at = = 5.

Among all X with fixed L? norm, the extremal properties are achieved by multiples
of U.

This achieves our objective of describing.....
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64 achievement, [see also: result]

1. He accounts for all the major achievements in topology over the last few years.

2. Their remarkable achievement seemed to validate John’s claim. However, it soon
turned out that.....

3. aconsiderable (extraordinary/fine/important /impressive /outstanding/significant) achieve-
ment
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66 action

1. All of the action in creating ;.1 takes place in the individual cells of type 2 or 3.

2. Away from critical points, the action of G is reminiscent of the action of a cyclic group
of order d.

3. The goal of the present paper is to give a description of this kernel T'(G, H), valid
for all G and H, in purely elementary terms, notably not using stable categories, nor
representations, but essentially only the action of G' by conjugation on the lattice of
its p-subgroups.

67 actual

Actual construction of..... may be accomplished in a variety of ways. [= Real construction;
do not use “actual” if you mean present or current.]
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actually

[= in fact; despite what you may think; # at present; see also: fact, more].

The operator A is not merely symmetric, but actually selfadjoint.

Although the definition may seem artificial, it is actually very much in the spirit of
Darbo’s old argument in [5].

Our present assumption implies that the last inequality in (8) must actually be an
equality.

We then provide constructions to show that each of the cases listed can actually occur.

[Do not write: “Actually we prove (2) for n = 1”7 if you just mean: Now we prove (2)
for n = 1.]

a, an

. If p = 0 then there are an additional m arcs.

This says that f is no longer than the supremum of the boundary values of G, a
statement similar to (1).

Our present assumption implies that the last inequality in (8) must actually be an
equality.

Hence all that we have to do is choose an = in X such that....
We conclude that there is a smallest integer n for which f(n) = 0.
Theorem 2 has a very important converse, the Radon-Nikodym theorem.

Some of the isomorphism classes above will have a rank of 2.

as well

. To construct Padé approximations he as well as Thue uses hypergeometric polyno-

mials, so this Padé approximation method is also called the hypergeometric method.

This method applies to all algebraic numbers, hence it is a very general theorem as
well as Baker’s theorem. The method is completely different from that of Baker.

The contents include several survey or half-survey articles (on prime numbers, divisor
problems and Diophantine equations) as well as research papers on various aspects
of analytic number theory such as additive problems, Diophantine approximations and
the theory of zeta and L-functions.
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Obviously the last formula holds for z = 0 as well.

The map ¢ can be extended to the set K as well as in the usual case s = 1.

Assume

First we assume r > 1.

We may assume r > 1.

Assume that = € Q.

Throughout this paper we shall assume that ...

Shintani assumed that w > 0, but ...

In the rest of this section we assume g < 6 < 7, and define

Let us assume (3). Then

. We may assume that the number £ is chosen to be the smallest positive number satis-

fying z = 0.

. We always assume the following condition:

In the statement of Theorem 4.2 in [2], we assume the condition (2.1).
Now, we assume that the Theorem is true for n = k > 1. That is,
Let us assume furthermore that all 5, (i = 1,2, ..., k) are rational. (not rationals)

Assume that hq is odd.

arrive

Setting f = 0, we arrive at a contradiction.

adapt

The proofof Theorem 5 is easily adapted to any open set.

The method of proof of Theorem B can be adapted to extend the right-to-left direction
of Mostowski’s result by showing that.....

This definition is well adapted for dealing with meromorphic functions.

The hypotheses of [4] are different, however, and do not seem to adapt easily to the
time-inhomogeneous case.

Our method of proof will be an adaptation of the reasoning used on pp. 71 — 72 of
3].
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above

. The function F' is bounded above (below) by 1.

. By the above,.....

Let T' be an isometric semigroup as above.

. In the notation above (In the above notation),.....

add

The terms with n > N add up to less than 2.

This interpretation does little, in sum, to add to our unde rs tanding of.....

addition

Addition of (2) and (3) gives.....

The set S is a semigroup with respect to coordinatewise addition.

If h is modified by the addition of a suitable constant, it follows that.....
The addition of a single hyperedge to G changes N(G) by at most k.

In addition to illustrating how our formulas work in practice, it provides a counterex-
ample to Brown’s conjecture.

. In addition to f being convex, we require that.....

In addition to a contribution to W, there may also be one to W5.

. Assume, in addition to the hypotheses of Exercise 4, that.....

additional

Now F' has the additional property of being convex.

This solution has the additional advantage of being easily computable.

. If p = 0 then there are an additional m arcs. [Note the article an.]

additionally, [see also: also, moreover]

Now F' is additionally assumed to satisfy.....



79

80

address, [see also: deal, take up]

. Strong compactness will be addressed in Section 3.

The main problems that we address are.....

Addressing this issue requires using the convergence properties of Fourier series.

. We close this article by addressing, in part, the case of what happens if we replace

the map T by convolution.

adhere

We adhere to the convention that g = 0.

81

adjoin

. If we adjoin a third congruence to F', say a = b, we obtain.....

The extended real number system is R with two symbols, co and —oo, adjoined.

adjust, [see also: alter, adapt, change, modify]

In the latter case we may simply adjust F' to equal 1 on the Borel set where it falls
outside the specified interval.

. The constants are so adjusted in (6) that (8) holds.

admit

The continuum Y is tree-like since it admits a map onto X.

This inequality admits of several interpretations.

adopt, [# adapt; see also: adhere, take]

. We adopt throughout the convention that compact spaces are Hausdorff.

. We adopt the convention that the first coordinate i increases as one goes downwards,

and the second coordinate j increases as one goes from left to right.
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To avoid undue repetition in the statements of our theorems, we adopt the following
convention.

This is the point of view adopted in Section 3.

Furthermore, adopting this strategy considerably eases constructing a coding tree
from a linear order.

. We could have adopted an approach to proving Theorem 2 along a line of reasoning

which bears greater resemblance to the treatment of the analogous result in Section 1.

Let us adopt the shorthand F' := FM;N;,.

advance, [see also: development]
The primary advance is to weaken the assumption that H is C?, used by previous

authors, to the natural condition that H is C1.

Remarkable advances have been made recently in the understanding of.....

advantage

. One major advantage of..... is that.....

The advantage of using..... lies in the fact that.....
This solution has the additional advantage of being easily computable.

This approach fails to take advantage of the Gelfand topology on the character space.

. We take advantage of this fact on several occasions, by not actually specifying the

topology under consideration.

On the other hand, as yet, we have not taken advantage of the basic property enjoyed
by S: it is a simplex.

a considerable (decisive/definite/obvious/main/significant) advantage

affect, [see also: influence]

. Altering finitely many terms of the sequence u,, does not affect the validity of (9).

. We show that one can drop an important hypothesis of the saddle point theorem

without affecting the result.

. How is the result affected if we assume merely that f is bounded?
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4. If a,b, and ¢ are permuted cyclically, the left side of (2) is unaffected.

5.

88

Properties involving topological centres are unaffected by a change to an equivalent
weight.

affirmative

We give an affirmative answer to the question of [3].

89

90

91

afford, [see also: provide, furnish, supply, yield]

. A counterexample is afforded by the Klein-Gordon equation.

. We can now pose a problem whose solution will afford an illustration of how (5) can

be used.

Having illustrated our method in Section 2, we can afford to be brief in our proof of
Theorem 5.

aforementioned

Our first result generalizes (8) by exploiting some general facts seemingly overlooked
by the aforementioned authors.

. We underline that the aforementioned results in [1] all rely on the conformality of

the underlying construction.

after

. The proof of (8) will be given after we have proved that.....

. We defer the proof of the “moreover” statement in Theorem 5 until after the proof of

the lemma.
After making a linear transformation, we can assume.....
The desired conclusion follows after one divides by ¢ and lets ¢ tend to 0.

However, as pointed out right after (5),.....
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92

1.
2.

3.

93

again

Hence, by (7) again, we have.....
Finally, case (F) is completed by again invoking Theorem 1.

The operator H is again homogeneous.

against

No specific evidence against the conjecture has been produced yet.

94

agree

Our definition agrees with the one of [3].

. The liftings on A and B agree on AN B, hence we can piece them together to obtain.....

Say the signatures agree in the j-th entry.

agreement, [see also: accordance]

. This is in agreement with our previous notation.

. With this agreement, it is clear that.....

aid

. The solutions can be carried back to H(V') with the aid of the mapping function ¢.
. We see with the aid of an integration by parts that.....
. We now construct a group that will be of aid in determining the order of G.

. We thank Professor Robin Harte for his substantial computational aid.

The first author would like to thank professor N. Azzouza for his aid on the numerical
computation.
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97 aim
1. See also: desire, end, object, objective, task, purpose, intention.
2. Our first aim is to study the ergodic properties of T'.
3. Our aim here is to give some sort of “functorial” description of K in terms of G.

4. This connection has been exploited to construct various infinite families, with the aim
of filling possible gaps. [Not: “with the aim to fill”]

5. In the remainder of this section, we study some properties of K, with the eventual aim
(not realized yet) of describing K directly using G.

6. the broad (general/central/main/major/primary/limited /modest/underlying/original)
alm

8. These results therefore describe the very close connection between the method of en-
coding and the structures we are aiming to classify.

9. Aiming for a contradiction, suppose that.....

98 alas, [see also: unfortunately]

Having established (1), one might be tempted to try to extendthis result to general p through
the choice of a suitable ideal B. Alas, as we shall see now, this attempt is futile.

99 albeit, [= though]

1. However, we shall show in Section 3 that this simply results in Definition 3 again,
albeit with complex weight.

2. It is proved in [1] (albeit with a slightly different formulation) that.....

100 algebra

By elementary algebra, we can show that.....

101 algorithm

1. It is obvious that the above theorem supplies an algorithm to effectively recognize
whether SP is in A.

2. He used a new version of an algorithm for finding all normal subgroups of up to a
given index in a finitely presented group.
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102 all, [see also: any, each, every, whole, total]

1.
2.

10.
11.

12.
13.
14.

15.

16.
17.
18.
19.
20.
21.

Hence all that we have to do is choose an x in X such that.....

Thus, all that remains is to repeat the construction for f in place of g.

. An examination of the argument just given reveals that this is all we have used.

. All but a finite number of the G s are empty.

Note that any, but not all, of the sets ah™! and S¢g~! can be empty.

a manifold all of whose geodesics are closed [= a manifold whose geodesics are all
closed|

Now E, F' and G all extend to U.
They all have their supports in V.
They are all zero at p.

They should all be zero at p.

[Note the position of all in the last four examples: itis placed after the auxiliary verb;
if there is no auxiliary, it is placed before the main verb, but if the verb is be, it is
placed after it.]

This map extends to all of M.
These volumes bring together all of R. Bing’s published mathematical papers.
If ¢ does not appear in P at all, we can jump forward n places.

The last integral is over a horizontal line in P, and if this argument is correct at all,
the integral will not depend on the particular line we happen to choose.

But A,z" is much larger than the sum of all the other terms in the series > Az
Thus A is the union of all the sets B,.

the space of all continuous functions on X

the all-one sequence

Any vector with three or fewer 1s in the last twelve places has at least eight 1s in all.

The elements of G, numbering 122 in all, range from 9 to 2000.
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103 allow

1.

© %0 N o ool W

10.
11.

12.
13.

14.

These theorems allow one to guess the Plancherel formula. [Or: allow us to guess; not:
“allow to guess”|

As the space of Example 3 shows, complete regularity of X is not enough to allow us
to do that.

This allows proving the representation formula without having to integrate over X.
This easily allows the cases ¢ = 1,2, 4 to be solved.

This allows the proof of the continuity of G to go through as before.

By allowing f to have both positive and negative coefficients, we obtain.....

It is therefore natural to allow (5) to fail when x is not a continuity point of F.
The limit always exists (we allow it to take the value 00).

Lebesgue discovered that a satisfactory theory of integration results if the sets E; are
allowed to belong to a larger class of subsets of the line.

In [3] we only allowed weight functions that were C;.

It should be possible to enhance the above theorem further by allowing an arbitrary
locally compact group L

Here we allow a = 0.

We deliberately allow that a given B may reappear in many different branches of the
tree.

Case 3 is disallowed since it results in a disconnected curve on S, contradicting the
tightness of P.

104 allude, [to sth; see also: mention, refer]

1.

2.

We now come to the theorem which was alluded to in the introduction of the present
section.

One should remark that the ambiguity alluded to in Remark 3 disappears when talking
about an affine field.

105 almost, [see also: nearly, practically]

1.
2.

It is almost as easy to find an element.....

Incidentally, the question of whether K (FE) is amenable for specific Banach spaces E
seems to have received

almost no attention in the literature.
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106 alone

1.
2.

3.

Neither (1) nor (2) alone is sufficient for (3) to hold.
Now M does not consist of 0 alone.

Then F' is a function of x alone.

107 along

1.
2.

This is derived in Section 3 along (together) with a new proof of Morgan’s theorem.

The proof proceeds along the same lines as the proof of Theorem 5, but the details are
more complicated.

. For direct constructions along more classical lines, see [5].

Although these proofs run along similar lines, there are subtle adjustments necessary
to fit the argument to each new situation.

. Along the way, we come across some perhaps unexpected rigidity properties of familiar

spaces.

108 already

1.

This has already been proved in Section 4 [Not: “This has been proved already in
Section 4.”]

This idea is very little different from what can already be found in [2].

. We put b in R unless a is already in.

In the physical context already referred to, K is the density of..... [Note the double r
in referred.|

. Inserting additional edges destroys no edges that were already present.

109 also, [see also: moreover, furthermore, likewise,

too]

. Hence f,, also converges to f.

. We shall also leave to the reader the proof of (5).

Since R is a polynomial in x, so also is P.

The map G is not convex and also not C'. [Compare: The map F is not convex,
and G is not convex either. Use either” when there is a similarity in the two negative
statements. |
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5. It is also not difficult to obtain the complete additivity of .

110 alter

1. We shall need ways of constructing new triangulations from old ones which alter the
f-vector in a predictable fashion.

2. Altering finitely many terms of the sequence u,, does not affect the validity of (9).

3. The theorem implies that some finite subcollection of the f; can be removed without
altering the span.

111 alternate

1. The terms of the series (1) decrease in absolute value and their signs alternate.

2. Successive vertices on a path have alternating labels.

112 alternately

Every path on G passes through vertices of V' and W alternately.

113 alternative

3. An ingenious alternative proof, shorter but still complicated, can be found in [12].

114 alternatively

Alternatively, it is straightforward to show directly that.....

115 although, [see also: though]

1. Although [1] deals mainly with the unit disc, most proofs are so constructed that they
apply to more general situations.

2. Although these proofs run along similar lines, there are subtle adjustments necessary
to fit the argument to each new situation.

3. Although the definition may seem artificial, it is actually very much in the spirit of
Darbo’s old argument in [5].
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Now f is independent of the choice of 7 (although the integral itself is not).

Thus, although we follow the general pattern of proof of Theorem 2, we must also
introduce new ideas to deal with the lack of product structure.

. Although standard, the notion of a virtual vector bundle is not particularly well known.

116 altogether, [see also: completely, total, whole]

1.

2.

However, we prefer to avoid this issue altogether by neglecting the contribution of B

to S.

There are forty-three vertices altogether.

117 always

1.

Since the lower bound (8) is always better than the lower bound (6), the worst lower
bound (6) always holds.

. ¢ always denotes a small positive constant
. So we always have

. We always assume the following condition:

By this proposition we see that Padé approximations to a given function exist always.

The problem is that, whatever the choice of F', there is always another function f such

The induced topology is not compact, but we can always get it to be contained in a
Bohr topology.

. The vector field H always points towards the higher A-level.

118 ambiguity

1.
2.

On the other hand, there is enormous ambiguity about the choice of M.

One should remark that the ambiguity alluded to in Remark 3 disappears when talking
about an affine field.

When there is no ambiguity we drop the dependence on B and write just Y for Y7 p.

This also resolves the ambiguity introduced earlier in choosing an order of the lifts of

U.
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119 among

1.

[= amongst; see also: between, of, out of, include] Among the attempts made in this
direction, the most notable ones were due to Jordan and Borel.

Among all X with fixed L? norm, the extremal properties are achieved by multiples of

U.

. If a, is the largest among a, ..., a,, then.....

Our main results state in short that MEP characterizes type 2 spaces among reflexive
Banach spaces.

The existence of a large class of measures, among them that of Lebesgue, will be
established in Chapter 2.

There are several theorems for a number of other varieties. Among these are the
Priestley duality theorem and.....

the number of solutions (x1,...,2,) in which there are fewer than r distinct values
amongst the x;

The next corollary shows among other things that..... [Not: “among others”]
Our result generalizes Urysohn’s extension theorems, among others. [= among other
theorems]

120 amount

. The quantities F' and G differ by an arbitrarily small amount.

Thus 0 will be less than 7 by an amount comparable to a(s).

. It is intuitively clear that the amount by which 5, exceeds zero should follow the

exponential distribution.

. It contributes half of the amount on the right hand side of (1).

[to sth; to doing sth; see also: total, add up] When n = 0, (7) just amounts to saying

This just amounts to a choice of units.

Internet sales still amounted to only 3% of all retail sales in November.
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121 analogous, [to sth]

1.

Problem 1. Find a continued fraction expansion of H(a,b, ¢; z) analogous to Gauss’
continued fraction expansion to G(a, b, ¢;2).

. These facts yield the following lemma which is analogous to Lemma 2 of the author’s

article [3]

The theory of..... is entirely (completely) analogous to.....

. We shall also refer to a point as backward nonsingular, with the obvious analogous

meaning.

Using (2) and following steps analogous to those above, we obtain.....

122 analogously, [to sth]

1.
2.

The lower limit is defined analogously: simply interchange sup and inf in (1).

The notion of backward complete is defined analogously by exchanging the roles of f
and f~1.

. Analogously to Theorem 2, we may also characterize.....

123 analogue, [of sth; amer. analog]

1.
2.

This is an exact analogue of Theorem 1 for closed maps.

No analogue of such a metric appears to be available for Z.

124 analogy

1.

AN el B

Let us see what such a formula might look like, by analogy with Fourier series.
In analogy with (1) we have.....

There is a close analogy between.....

The analogy with statistical mechanics would suggest.....

Our presentation is therefore organized in such a way that the analogies between
the concepts of topological space and continuous function, on the one hand, and of
measurable space and measurable function, on the other, are strongly emphasized.

125 analyse, [see also: examine]

1.
2.

A model for analysing rank data obtained from several observers is proposed.

We are able to surmount this obstacle by analysing the rate of convergence.
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126 analysis

1.
2.

7.

[see also: exploration, investigation, study]

The only case requiring further analysis occurs when f = 0.

. We now transfer the above analysis back to M (A).

The analysis is similar to that of [3].
Analysis of the proofs of these previous results shows that.....

These results show that an analysis purely at the level of functions cannot be useful
for describing.....

a careful (close/comprehensive/detailed/systematic/thorough) analysis

127 and

1.

It seems that the relations between these concepts emerge most clearly when the setting
is quite abstract, and this (rather than a desire for mere generality) motivates our
approach to the subject.

. It simplifies the argument, and causes no loss of generality, to assume.....

Thus the paper is intended to be accessible both to logicians and to topologists.

. If one thinks of x, y as space variables and of z as time, then.....

He would like to express his appreciation to the faculty and staff of the Dartmouth
mathematics department for their hospitality.

. We need to check that F-derivatives behave in the way we expect with regard to sums,

scalar multiples and products.

Thus A can be written as a sum of functions built up from B,C, and D. [Putting a
comma before the and preceding the third object is standard in American usage.]

128 another

1.
2.
3.

Another group of importance in physics is SLa(R).
In the next section we introduce yet another formulation of the problem.

It has some basic properties in common with another most important class of functions,
namely, the continuous ones.

. We have thus found another three solutions of (5). [= three more]
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Here the interesting questions are not about individual examples, but about the as-
ymptotic behaviour of the set of examples as one or another of the invariants (such as
the genus) goes to infinity.

Then one Yi can intersect another only in one point.

It is highly likely that if one of the X’s is exchanged for another, the inequality fails.

129 answer

10.
11.

. [to sth; see also: explanation, solution)]

An affirmative answer is given to the question of [3] whether.....

. When A is commutative, the answer to both questions is “yes”.

The algorithm returns 0 as its answer.
The answer depends on how broadly or narrowly the term “matrix method” is defined.
The answer is not known to us.

What is the answer if a = 07

This question was answered negatively in [5].
The two questions listed below remain unanswered.

As an application of Theorem A, in Section 2 we settle a question left unanswered in
3].

130 any

[see also: arbitrary, all, each, every, whatever, whichever]

1.

2.

By deleting the intervals containing x, if any, we obtain.....

There are few, if any, other significant classes of processes for which such precise
information is available.

. Let @) denote the set of positive definite forms

(including imprimitive ones, if there are any).

The preceding definitions can of course equally well be made with any field whatsoever
in place of the complex field.

. If K is now any compact subset of H, then there exists.....
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7. Note that F'(t) may only be defined a.e.; choose any one determination in (7).
8. Note that any, but not all, of the sets ;1 and 3, ; can be empty.

9. for any two triples [Not: “for every two triples”; “every” requires a singular noun. |

131 apart
[from sth; see also: besides, except, distinguish]

1. Apart from these two lemmas, we make no use of the results of [4].
2. Apart from being very involved, the proof requires the use of.....

3. There is a curve lying entirely in the open strip 0 < v < 1 apart from the endpoints
such that.....

4. for no x apart from the unique solution of.....

5. [Note the difference between besides, except and apart from: besides usually indicates
“adding” something, except “subtracts”, and apart from can be used in both senses;
after no, nothing etc., all three can be used.]

6. Their centres are a distance at least N apart.
7. The m pointsxy, ..., x,, are regularly spaced t units apart.

8. What sets the case n = 5 apart is the fact that homotopic embeddings in a 5-manifold
need not be isotopic.

132 apparatus

Keller, in his fundamental paper [7] concerning duality, develops an apparatus that allows
him to obtain a very wide variety of duality theorems.

133 apparent

[see also: clear, evident, obvious, plain]

3. This is usually called the area theorem, for reasons that will become apparent in the
proof.

4. This formula makes it apparent that only the values u(d) for positive d are relevant.
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134 apparently

[see also: seemingly| Fox has apparently [= as one can see| overlooked the case of.....

1.

2.

Note that the apparently [= seemingly] infinite product in the denominator is in fact
finite.

The reader may wonder why we have apparently ignored the possibility of obtaining a
better lower bound by considering.....

135 appeal, [see also: recourse]

1. Recently proofs have been constructed which make no appeal to integration.

2. In the preceding proof, the appeal to the dominated convergence theorem may seem
to be illegitimate since.....

3. Through an appeal to (5.3) we have.....

4. [see also: invoke, refer] At this stage we appeal to Theorem 2 to deduce that.....

5. We can also appeal to Lemma 5 to see that the uniform continuity condition (5.3) is
met.

6. If so lies below R_s, then we can reflect about the real axis and appeal to the case
just considered.

7. One of the appealing aspects of the spectral set v is that it readily lends itself to
explicit computation.

136 appear
[see also: look, occur, seem, turn out, turn up, look]

1. However, no extension in this direction has appeared in the literature.

2. The statement does appear in [3] but there is a simple gap in the sketch of pro of
supplied.

3. It will eventually appear that the results are much more satisfactory than one might
expect.

4. The zeros appear at intervals of 2m.

5. Every prime in the factorization appears to an even power.

6. No analogue of such a metric appears to be available for Z.

7. Conditions relating to bounds on the eigenvalues appear to be rare in the literature.
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8. At first glance, this appears to be a strange definition. [= seems to be]

9. Neighbourhoods of points in these spaces appear at first glance to have a nice regu-
lar structure, but upon closer scrutiny, one sees that many neighbourhoods contain
collections of arcs hopelessly folded up.

10. This may appear rather wasteful, especially when n is close to m, but these terms only
give a small contribution to our sum.

11. This conjecture also appears intractable at present.

12. It does not appear feasible to adapt the methods of this paper to.....

137 appearance

1. The only additional feature is the appearance of a factor of 2.

2. This convention simplifies the appearance of results such as the inversion formula.

138 applicability

The abstract theory gives us a tool of much wider applicability.

139 applicable [to sth]

1. We now provide a bound applicable to systems of.....

2. The hypothesis n > 1 ensures that Lemma 2 is applicable.

140 application
[see also: means, use, via]

1. Repeated application of (4) shows that.....
2. As an example of the application of Theorem 5, suppose.....

3. Even in the case n = 2, the application of Theorem 6 gives essentially nothing better
than the inequality.....

4. Specifically, one might hope that a clever application of something like Choquet’s
theorem would yield the desired conclusion.

5. A drawback to P olya trees, and perhaps the main reason why they have not seen
much application within the Bayesian nonparametric literature, is that an arbitrary
partition tree needs to be specified.

6. As an application, consider the Dirichlet problem L = 0.

223



7. We then show how this leads to stronger results in applications.

13

8. [Do not use “application” when you mean “map”: a map f : X — Y (not: “an
application f”).]

141 arbitrarily

1. The quantities F' and G differ by an arbitrarily small amount. [Not: “arbitrary small”]

3. Runge’s theorem will now be used to prove that meromorphic functions can be con-
structed with arbitrarily preassigned poles.

142  arbitrary
[see also: all, each, every, whatever, whichever]

1. This enables us to define solution trajectories x(t) for arbitrary ¢.

2. The theorem indicates that arbitrary multipliers are much harder to handle than those
in M(A).

3. One cannot in general let A be an arbitrary substructure of B here.

4. If X happens to be complete, we can define f on E in a perfectly arbitrary manner.

143 area, [see also: field]

1. 'm working in the area of Logic and Number Theory.
2. The region A has an area of 15 m?2.
3. This is an interesting area for future research.

4. This is an area where there is currently a lot of activity.

144 argue [see also: assert, claim, reason]
1. To see that A = B we argue as follows.
2. But if we argue as in (5), we run into the integral....., which is meaningless as it stands.
3. Arguing by duality we obtain.....

4. Tt might be argued that the h-principle gives the most natural approach to.....
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145 argument, [see also: reasoning]

1.
2.

© 0 N e e

10.
11.

12.
13.
14.
15.
16.

146

1.

A similar argument holds for the other cases.
A deformation retract argument completes the proof.

In outline, the argument follows that of the single-valued setting, but there are several
significant issues that must be addressed in the n-valued case.

This argument comes from [4].

This argument is invalid for several reasons.

However, this argument is fallacious, because as remarked after Lemma 3,.....
By an elementary argument,.....

This is handled by a direct case-by-case argument.

Following the argument in [3], set.....

The case f = 1 requires a different argument.

But the T}, need not be contractions in L, which is the main obstruction to applying
standard arguments for densities.

We give the argument when [ = R.

Continuity then finishes off the argument.

This completes our argument for (1).

This assumption enables us to push through the same arguments.

It simplifies the argument, and causes no loss of generality, to assume.....

arise, [see also: emerge, occur, result]

In this paper we shall consider the general divisor problem which arises by raising the
generating zeta-fuction Z(s) to the k-th power, where the zeta-functions in question
are the most general E. Landau’s type ones that satisfy the functional equations with
multiple gamma factors.

e , the last equality arising from (8).

This case arises when.....

The question arises whether.....

. A further complication arises from ‘BP’, which works rather differently from the other

labels.

. If no confusion can arise, we write K for both the operator and its kernel.
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147 arrow

Combining this with the attaching map defined above, we obtain the commutative dia-
gram..... where surjectivity of the top-left arrow follows from the fact that.....

148 article, [see also: paper]

1. The first purpose of the present article is to eliminate the Riemann Hypothesis from
the above result and prove the following result.

2. The second purpose of the present article is to consider a more general situation.

3. In the present article, we shall prove the following result which is a generalization of
Theorem 1.

4. In this article, we shall prove that the above conjecture is correct as far as the asymp-
totic behavior as @ — o0 is concerned.

5. We close this article by addressing, in part, the case of what happens if we replace
the map T" by convolution.

6. We can now formulate the problem to which the rest of this article is dedicated.

149 artificial

Although the definition may seem artificial, it is actually very much in the spirit of Darbo’s
old argument in [5].

150 as

1. We can multiply two elements of E by concatenating paths, much as in the definition
of the fundamental group.

2. . , where each function g is as specified hdescribedi above.

3. Actually, [3, Theorem 2| does not apply exactly as stated, but its proof does.

4. They were defined directly by Lax [2], essentially as we have defined them.

5. For k = 2 the count remains as is.

6. In the case where A is commutative, as it will be in most of this paper, we have.....
7. As a first step we identify the image of A.

8. Then F has T as its natural boundary.

9. The algorithm returns 0 as its answer.
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10.
11.
12.
13.
14.

15.

Now X can be taken as coordinate variable on M.

If one thinks of x, y as space variables and of z as time, then.....
Then G is a group with composition as group operation.

We have A = B as right modules.

Then E is irreducible as an L-module.

..... , as is easily verified.

151 ask

1.
2.

In this section we ask about the extent to which F' is invertible.

This is the same as asking which row vectors in R have differing entries at positions
7 and j.

An obvious question to ask is whether the assertion of Theorem 1 continues to hold

152 aspect

[see also: detail, feature, characteristic, ingredient, point]

1.

2.

3.

One of the appealing aspects of the spectral set v is that it readily lends itself to
explicit computation.

I shall limit myself to three aspects of the subject.

We shall touch only a few aspects of the theory.

153 assert, [see also: say, state]

1.

2.

The spectral radius formula asserts that.....
Puiseux’s theorem asserts the existence of.....

We also need the following technical lemma, which asserts the rarity of numbers with
an inordinately large number of prime factors.

Here is a more explicit statement of what the theorem asserts.

To prove the asserted convergence result, first note that.....

227



154  assertion, [see also: conclusion, statement]

1. Now (2) is clearly equivalent to the assertion that.....
2. ....., which proves the assertion. [Not: “the thesis”|
3. If we prove (8), the assertion follows.

4. The interest of the lemma is in the assertion that.....

5. Assertion (b) is known as the Radon Nikodym theorem.

155 assess [see also: estimate]

To assess the quality of this lower bound, we consider the following special case.

156 assign, [see also: associate]

1. The map f assigns to each x the unique solution of.....
2. As M is ordered, we have no difficulty in assigning a meaning to (a, b).
3. A weighted graph is one in which each vertex is assigned an integer (called its weight).

4. Here the variable h is assigned degree 1.

157 assume, [see also: suppose, presume]

1. We can assume, by decreasing n if necessary, that.....

2. We may (and do) assume that.....

3. We tacitly assume that.....

4. Tt is assumed that.....

5. We follow Kato [3] in assuming that f is upper semicontinuous.
6. Here F is assumed to be open.

T , the limit being assumed to exist for every real x.

8. The assumed positivity of un is essential for these results.

9. The reader is assumed to be familiar with elementary K-theory.

10. Then X assumes values 0, 1, ..., 9, each with probability 1/10.
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158 assumption

[see also: condition, hypothesis, requirement]

1.
2.

We make two standing assumptions on the maps under consideration.
By the smoothness assumption on f,.....

Because I is by assumption finite on A, it follows from (3) that.....

. If the boundary is never hit then xt is a Feller process under reasonable continuity

assumptions.

. We establish our results both unconditionally and on the assumption of the Riemann

Hypothesis.

. We note that the assumption of GCH is made for convenience and ease of presentation.

Then F is continuous at zero, contrary to assumption.

a basic (fundamental /implicit/tacit /underlying/reasonable/erroneous) assumption

159 at

1.

10.
11.
12.
13.
14.

. Values of Dirichlet series associated with modular forms at the points s =

At the same time, Selberg [2] also proved an unconditional result. He showed that, for
almost all z, ....

Hence we arrive at the conclusion

1.

N | —

. At the fourth comparison we have a mismatch.

. At the suggestion of the referee, we consider some simple cases.

The match occurs at position 7 in 7.
Now R is the localization of () at a maximal ideal.

Next, F preserves angles at each point of U.

. We may assume that this is the first point at which these two curves have met.

at the end of Section 2

Now F is defined to make G and H match up at the left end of I.
The zeros appear at intervals of 2m.

We can make g Lipschitz at the price of weakening condition (7).

The two lines intersect at an angle of ninety degrees.
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160 attach

The name of Harald Bohr is attached to bG in recognition of his work on almost periodic
functions.

161 attain

[see also: achieve, reach, take]

1. Equality is attained only for a = 1.
2. The function g attains its maximum at = = 5.

3. Now (c) asserts only that the overall maximum of f on U is attained at some point of
the boundary.

162 attention

1. It is a pleasure to thank R. Greenberg for bringing his criterion for..... to our attention,
and for generously sharing his ideas about it.

2. We now turn our attention to.....

3. We can do this by restricting attention to.....
4. In this section I shall focus attention on.....
5. From now on we confine attention to R,.

6. Incidentally, the question of whether K (F) is amenable for specific Banach spaces E
seems to have received almost no attention in the literature.

163 auxiliary

In Section 2 the reader will be reminded of some important properties of Bernoulli numbers,
and some auxiliary results will be quoted or derived.

164 available

1. No analogue of such a metric appears to be available for 7.

2. A further tool available is the following classical result of Chen.
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165

166

1.
2.

aware, [see also: know]

. Although the authors are not aware of any explicit reference except for the case k = 2

(see Schwarz [6]), a standard application of the circle method yields that for any....

. At the time of writing [5], I was not aware of this reference.

One must also be aware that the curvature of M; might not be bounded uniformly in
i.

. As far as we are aware, there is no proof in print.

. In 1925 Franklin, unaware of Stackel’s work, showed....

away, [see also: beyond, off, outside, distance]

Then F' is smooth away hbounded awayi from zero.

Away from critical points, the action of GG is reminiscent of the action of a cyclic group
of order d.

If we keep x away from 9D by restricting it to a compact set K C D, then.....

. It follows that z is at least 2M N away from the left endpoint of I.

167 write, [see also: denote, symbol]

1.
2.

NS e

10.
11.
12.

We write H for the value of G at zero.

We shall frequently write w.w. for ‘weakly wandering’.

..... , which we can write as Dy = .....

Such cycles are said to be homologous (written ¢ ~ ¢).

To simplify the writing, we take a = 0 and omit the subscripts a.
At the time of writing [5], I was not aware of this reference.

In the course of writing this paper we learned that P. Fox has simultaneously obtained
results similar to ours in certain respects.

Important analytic differences appear when one writes down precisely what is meant

. It may be difficult to write down an explicit domain of F.

Note that (2) is simply (1) written out in detail.
By writing out the appropriate equations, we see that this is equivalent to.....

The lectures were written up by M. Stong.
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168 well, [see also: also, too]

1.

10.
11.
12.

13.
14.
15.
16.

Obviously the last formula holds for h = 0 as well. Hence the latter assertion of the
lemma follows from (3.4).

An improvement of this result may well be within reach, and we intend to return to
this topic elsewhere.

By a well-known theorem of van der Corput, there exists a constant A such that the
following inequalities are valid for all X > 2 and for all integers k£ with 1 < k& <'5.

For binary strings, the algorithm does not do quite as well.
But H itself can equally well be a member of S.

Our asymptotic results compare reasonably well with the numerical results reported
in [8].

Since the integrands vanish at 0, we may as well assume that.....

Other types fit into this pattern as well.

Note that both sides of the inequality may well be infinite.

A cycle may very well be represented as a sum of paths that are not closed.
It may well be that no optimal time exists, as the following example shows.

Although standard, the notion of a virtual vector bundle is not particularly well
known.variety

[see also: number, many, plentiful, several]
Actual construction of..... may be accomplished in a variety of ways.
The question of..... has been explored under a variety of conditions on A.

The approach in [4] provides a unified way of treating a wide variety of seemingly
disparate examples.

169 various, [see also: different, several]

1.

2.

3.
4.

We shall be considering L on various function spaces.
We do not know how V' depends on the various choices made.
Few of various existing proofs are constructive.

The author thanks the referee for recommending various improvements in exposition.
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170 wusually, [see also: normally]

1.
2.

It will usually be assumed that.....

The calculation of M(f) is usually no harder than the calculation of N(f).

. In practice, D is usually too large a set to work with.

This topology is compact, but not usually Hausdorff, nor even Tj.

. In applications of Theorem 1, we are usually seeking a lower bound for f(FE).

171 upon

1.
2.

The second inequality follows upon considering R; for ¢ > 0.
We may assume, upon replacing F' by F}, that.....

Upon combining the estimate for B with (5), we have now established the first conclu-
sion of Theorem 8.

Adding E' to both sides of (1), we can call upon (2) to obtain (3).

172 typically

1.

2.

3.

173

—

A computational restraint is the algebraic number theory involved in finding these
ranks, which will typically be more demanding than in our example of Section 1.

While nonparametric priors are typically difficult to manipulate, we believe the con-
trary is true for quantile pyramids.

Here one typically takes E to lie in the subspace H.

then

The complex case then follows from (a).

. Continuity then finishes off the argument.

Theorem 3 may be interpreted as saying that A = B, but it must then be remembered

Then G has 10 normal subgroups and as many non-normal ones.

. If p = 0 then there are an additional m arcs. [Note the article an.]

. If y is a solution, then ay also solves (3) for all a in B.
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174

175

176

—_

= W

summarize

. [# resume; see also: sum, summary]

. We summarize some of its main properties, borrowing from the elegant discussion in

Henson’s article.
Theorems 2 and 3 may be summarized by saying that.....

Summarizing, whenever n > 4, we have shown that necessarily p < 5.

strategy

. [see also: procedure, scheme, method, way]

Our basic strategy for proving (1) is different.

. We start with a brief overview of our strategy.

Furthermore, adopting this strategy considerably eases constructing a coding tree from
a linear order.

. The condition..... can be improved by employing a strategy similar to that underlying

the proof of Theorem 2.
The strategy is much the same as for the proof of Theorem 2.

a basic (broad/general/overall/viable) strategy

similarly, [see also: likewise]
Similarly, by = bs.

Similarly,
2° = 1(mod 31), (3)

Similarly, 3 is a primitive root modulo 10, since ¢(10) = 4.

Therefore, a ¢ Z and, similarly, b ¢ Z.

5. Then F is similarly obtained from G.

. Similarly to [4], we first consider the nondegenerate case. [Or: Just (Much) as in [4];

not: “Similarly as in [4]”]

Here we consider a dual variational formulation which can be derived similarly to that
for the sandpile model.

Each A(n) corresponds to an element Ag(n) in V', and similarly for B(n).

Similarly, if f(¢) is decreasing on the interval [n,n + 1], then
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177 similar

1.
2.
3.

10.
11.

12.

13.

178
1.
2.
3.

Proof. This is similar to the proof of (24) in Theorem 4.
[to sth; see also: like, reminiscent, resemble]

It is in all respects similar to matrix multiplication. [Not: “similar as”|

. In the course of writing this paper we learned that P. Fox has simultaneously obtained

results similar to ours in certain respects.

The proof is similar in spirit to that of [8].
Analysis similar to that in Section 2 shows that.....
Similar arguments to those above show that.....

This says that I is no longer than the supremum of the boundary values of G, a
statement similar to (1).

A similar result holds for.....
Assume a; < ag, the argument being similar in all the other cases.
in a similar fashion

in an exactly similar way similarity [see also: resemblance] This shape bears a striking
similarity to that of.....

Note the similarity with Lusin’s theorem.

second [see also: other]
the second largest element
the second last row = the last but one row

the second author = the second-named author

. To guarantee Q)(3), we use M, a second time to control the perfect sets.

. A second technique for creating new triangulations out of old ones is central retrian-

gulation.

The first statement is obvious, since every flow contains a minimal subflow. For the
second, it is enough to show that if.....
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179 run

1. The rest of the proof runs as before.

2. Although these proofs run along similar lines, there are subtle adjustments necessary
to fit the argument to each new situation.

3. Let Ag be A run backwards.

4. As t runs from 0 to 1, the point f(¢) runs through the interval [a, b].

5. The problem one runs into, however, is that f need not be smooth.

6. But this obvious attack runs into a serious difficulty.

7. But if we argue as in (5), we run into the integral....., which is meaningless as it stands.

8. ....where F runs over (runs through) the family B.

180 roughly [see also: approximately, about]
1. Roughly speaking, we shall produce a synthesis of index theory with Fourier analysis.
2. This says (roughly speaking) that the real part of g is.....

3. Roughly 0.7 comparisons were done for each character.

181 resolve, [see also: solve]

1. However, to our knowledge this is not fully resolved.

2. This also resolves the ambiguity introduced earlier in choosing an order of the lifts of

U.

3. The case where p > 1 remains unresolved.

182 rephrase

1. [see also: reformulate, restate, rewrite]
2. As usual, we can rephrase the above result as a uniqueness theorem.

3. To deduce Theorem 1 from Proposition 2, we use a result of Silberg, which we will
rephrase slightly for our purposes.

4. Rephrased in the language of [11], Proposition 2 says that.....

5. A rephrasing of the definition is that.....
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183 repeatedly
1. [see also: frequently, often]
2. This property will be used repeatedly hereafter.
3. Let m > 1. If d(n) > 4, then by applying (3.2) repeatedly we obtain

shtm (n)... < shl2 (n) < shLl (n) =d(n).

184 relatively, [= to a certain degree]

1. Theorem. The probability that two positive integers are relatively prime is —.
v

2. Therefore, the frequency of relatively prime pairs of positive integers not exceeding
N is

3. Let m and n be relatively prime integers,
4. By relatively straightforward means one can show that.....

5. [Do not write: “the complement of A relatively to B” if you mean: then complement
of A relative to B.] relax [see also: weaken| The idea is to relax the constraint of being
a weight function in Theorem 3.

6. The assumption that the test statistics are identically distributed can be relaxed with-
outm much difficulty.

185 relation

1. [of sth to sth; between sth; see also: connection, link, relationship]

4. There is a fourth notion of phantom map which bears the same relation to the third
definition as the first does to the second.

5. What relation exists between f and ¢?

186 recall

1. We recall what this means. [Not: “We remind”|

2. Recall the definition of T' from Section 3.
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187

188

1.
2.

189

1.

2.

190

1.

2.

random

. The random variable X has the Poisson distribution with mean v.

. In this and the other theorems of this section, the X, are any independent random

variables with a common distribution.

Let T, ..., T, be ii.d. uniform [0, 1] random variables conditioned to sum to 0 modulo
1.

To calculate (2), it helps to visualize the S, as the successive positions in a random
walk.

The proof shows that if the points are drawn at random from the uniform distribution,
most choices satisfy the required bound.

Let A and B be its two parts, named in random order.

put, [see also: insert, plug, set]

Put a subset U of j(X) in T if its inverse image under j is an open subset of X.
Put a taxicab metric on S}.

The map F' can be put into this form by setting.....

Put this way, the question is not precise enough.

This puts a completely different perspective on Fox’s results.

This puts us in a position to apply Lemma 2 to deduce that.....

We put off discussing this problem to Section 5.

Putting these results together, we obtain the following general statement.....

occurremnce

Replace each occurrence of b by c.

Throughout, C' denotes a positive constant, not necessarily the same at each occur-
rence.
occurrerce

Replace each occurrence of b by c.

Throughout, C' denotes a positive constant, not necessarily the same at each occur-
rence.
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191 occurrence

1. Replace each occurrence of b by c.

2. Throughout, C' denotes a positive constant, not necessarily the same at each occur-
rence.

192 obey, [see also: satisfy]

1. We first check that ¢, obeys the condition for f(¢).

2. One easily checks that whenever a sequence an obeys the uniform bound a, < C', one

3. It follows that any itinerary that obeys these four rules corresp onds to a point in B.

193 now

1. The result will now be derived computationally.
2. Morera’s theorem shows now that f is holomorphic.
3. Now that we have the above claim, we can select.....

4. Now choose a cycle ¢ in M as in Theorem 2.

194 nowhere, [see also: far]

1. Here, of course, the set A produced is rather thin and certainly nowhere near the
densities we are looking for. [The phrase nowhere near indicates that A is in fact far
from reaching our expectations.]

2. a nowhere vanishing vector field

195 note, [see also: notice, observe, see, remark]

1. Note that (3) is merely an abbreviation for the statement that.....

2. Perhaps it is appropriate at this point to note that a representing measure is countably
additive if and only if.....

3. Part (b) follows from (a) on noting that A = B under the conditions stated.
4. Before going to the proof, it is worth noting that.....
5. e , as noted has was notedi in Section 2. [Not: “as it was noted”|

6. As noted before, there exists N homeomorphic to P such that.....
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7. It should be noted that.....

8. With the exception noted below, we follow Stanley’s presentation [3, Sec. 2].

196 merely, [see also: just, only]

1. It turns out that A is not merely symmetric, but actually selfadjoint.
2. But (3) is merely an abbreviation for the statement that.....
3. Here (6) merely means that.....

4. How is the result affected if we assume merely that f is bounded?

197 member, [see also: element, side]

1. Moreover, {z} is the set whose only member is z.
2. Define F' : w — w by setting F'(m) to be the largest member of the finite set X,,.

3. Examination of the left and right members of (1) shows that.....

198 membership, [in/of sth]

1. Computing f(y) can be done by enumerating A(y) and testing each element for mem-
bership in C.

2. Thus W satisfies two of the four requirements for membership in Z.

199 mere, [see also: just, only]

1. The quantity A was greater by a mere 20%.
2. However, this equality turned out to be a mere coincidence.

3. This result shows that the mere existence of a nontrivial automorphism j of M pro-
duces the cut I(j) of M that satisfies (2).

200 meaningless, [see also: meaningful]

But if we argue as in (5), we run into the integral....., which is meaningless as it stands.
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201 means

. [see also: application, device, use, via]

This provides an effective means for computing the index.
By relatively straightforward means one can show that.....

Then F' and G are homotopic by means of a homotopy H such that.....

. It is easy to see, by means of an example, that.....

Find integral formulas by means of which the coefficients ¢cn can be computed from f.

The difficulty is that it is by no means clear what one should mean by a normal family.

202 measure

1.
2.

3.

Here dx stands for Lebesgue measure. [Or: the Lebesgue measure]
Each set A carries a product measure.

The aim of this article is to study the relationship between the size of A, as measured
by its diameter, and the extent to which A fails to be convex.

203 meet

[see also: intersect, encounter, come across, run into, satisfy]

The sets A and B meet in two points. [= Their intersection is a two-point set]
We may assume that this is the first point at which these two curves have met.
Each component which meets X lies entirely within Y.

The remaining requirements for a type F map are also met.

. We can also appeal to Lemma 5 to see that the uniform continuity condition (5.3) is

met.

204 mean

. Indeed, N is a Gaussian random variable with mean 0 and variance g.

[see also: signify, indicate, convey, suggest] We partially order M by declaring X <Y
to mean that.....

Here (1) can be interpreted to mean that.....

Here ‘essentially’ means ‘up to a zero set’.
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10.

11.

The first equality is understood to mean that.....

. In Chapter 5, we shall explain what it means for a subset V' of A to be determining

for the centre of X.

Note that (A) means precisely that condition (B) is not satisfied.

. Important analytic differences appear when one writes down precisely what is meant

Then (6) merely means that.....

The difficulty is that it is by no means clear what one should mean by a normal family.
meaning [see also: sense] We shall also refer to a point as backward nonsingular, with
the obvious analogous meaning.

As M is ordered, we have no difficulty in assigning a meaning to (a,b).

205 meaningful

[see also: justify, legitimate, meaningless| This shows that the sequence (1) is bounded below,
and so the definition of L(f) is meaningful..

206 mapping

1.

2.

[see also: map, transformation, function]

We regard (1) as a mapping of Sy into Sy, with the obvious conventions concerning
the point co.

. It is important to pay attention to the ranges of the mappings involved when trying

to define.....
The mapping f leaves hkeepsi the origin fixed.

Bruck’s theorem on common fixed points for commuting nonexpansive mappings is
then brought into play by noting that.....

207 manner [see also: fashion, way, method]

1.

Theorem 2, at the end of Section 2, was not originally obtained in the manner indicated
there.

. If our measure happens to be complete, we can define f on E in a perfectly arbitrary

manner.

It is an easy matter to use Theorem 10 to construct all manner of interesting Peano
continua [= continua of different kinds|
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208 many

1.
2.

10.
11.
12.
13.
14.

15.

209

[see also: abound, number, numerous, profusion, several, variety, abundance]

Many of them were already known to Gauss.

The proof makes use of many of the ideas of the general case, but in a simpler setting.
Thus G has 10 normal subgroups and as many non-normal ones.

Consequently, H is a free R-module on as many generators as there are path compo-
nents of X.

Therefore, A has two elements too many. [Or: A has two too many elements.]

Then A has three times as many elements as B has.

. It meets only countably many of the Y;.

a sequence with only finitely many terms nonzero

To compute how many such solutions there are, observe.....
How many of them are convex?

How many such expressions are there?

How many entries are there in this section?

How many multiplications are done on average?

How many zeros can f have in the disc D?

lower

. [see also: decrease, diminish, reduce, cut down, limit]

. The importance of these examples lay not only in lowering the dimension of known

counterexamples, but also in..... [Note that the past tense of lie is lay, not “lied”.]

. The lower limit is defined analogously: simply interchange sup and inf in (1).

The reader may wonder why we have apparently ignored the possibility of obtaining a
better lower bound by considering.....

a path obtained by going from A to B along the lower half of the circle

a lower semicontinuous function
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210 likely, [see also: possible, plausible]
1. All inputs of size n are equally likely to occur.
2. It seems likely that the arguments would be much more involved.
3. It is highly likely that if one of the X’s is exchanged for another, the inequality fails.
4. We expect that this is likely to hold for all outers, but cannot prove this as yet.

5. A complete explication of the Fox spaces is warranted, as it will likely reveal further
clues to the differences between the parabolic and hyperbolic theories.

6. This change is unlikely to affect the solution.

7. It is unlikely that the disturbances will eventually disappear.

211 likewise

1. [see also: similarly, also, moreover]

2. Likewise, if A does not span C([), removal of any of its elements will diminish the
span.

212 limit
1. The limit liII(l) f(z) exists. [Not: “There exists a limit lir% f(z).”]
2. Now (1) follows after passage to the limit as n — oc.

3. [see also: confine, restrict] I shall limit myself to three aspects of the subject.

213 lend

1. One of the appealing aspects of the spectral set « is that it readily lends itself to explicit
computation.

214 length, see also: detail, depth, expand

1. Pick the first arc of length 1 in this sequence.
2. The interval J has length 2F.

3. It can be shown that the nearest point projection p reduces length by a factor of cos
a.
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4. This subject is treated at length in Section 2.

5. We shall discuss this again at somewhat greater length in Section 2.1.

215 legitimate
1. [see also: justify, meaningful
2. Theorem 2 makes it legitimate to apply integration by parts.
3. The definition is legitimate, because.....
4. The interchange in the order of integration was legitimate, since.....

5. In the preceding proof, the appeal to the dominated convergence theorem may seem
to be illegitimate, since.....

216 lemma

1. We shall prove this theorem shortly, but first we need a key lemma.
2. The proof will be divided into a sequence of lemmas.

3. We now prove a lemma which is interesting in its own right.

4. The interest of the lemma is in the assertion that.....

5. We defer the proof of the “moreover” statement in Theorem 5 until after the proof of
the lemma.

6. With Lemma 4 in (at) hand, we can finally define E to be equal to P(m)/H.
T e , from which it is an easy step, via Lemma 1, to the conclusion that.....

8. The following lemma is the key to extending Wagner’s results.

9. The following lemma, crucial to Theorem 2, is also implicit in [4].

10. Note that this lemma does not give a simple criterion for deciding whether a given
topology is indeed of the form T%.

11. At first glance Lemma 2 seems to yield four possible outcomes.

12. The final lemma is due to F. Black and is included with his kind permission.

245



217 inverse
1. [see also: converse, opposite, reverse]
2. Then F is the homeomorphism X — Y inverse to G.
3. No z has more than one inverse.
4. We use upper case letters to represent inverses of generators.

5. the inverse image = the preimage

218 investigate

1. [see also: examine, explore, study, test] In this section we investigate under what
conditions the converse holds.

2. The above construction suggests investigating the solutions of.....

3. The situations with domains other than sectors remain to be investigated.

219 investigation

1. [see also: study, research, analysis, exploration]
2. We shall pursue our investigation of conservation laws in Section 5.

3. Theorem B is the main result of our investigation of stable ergodicity which we made
in collaboration with A. Burks.

4. This paper, for the most part, continues this line of investigation.

5. An original impulse for this investigation came from the study of.....

6. The results have been encouraging enough to merit further investigation.
7. So one is naturally led to an investigation of.....

8. a careful (close/detailed/extensive) investigation

220 invariant
1. Clearly, F' leaves the subspace M invariant.
2. Hence F is invariant under .
3. Thus F' is G-invariant hinvariant under the action of G;.

4. This set is clearly translation invariant.
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5. Here the interesting questions are not about individual examples, but about the as-
ymptotic behaviour of the set of examples as one or another of the invariants (such as
the genus) go es to infinity.

221 introduce, [see also: set up]

1. We find ourselves forced to introduce an extra assumption.

\)

. In order to state these conditions succinctly, we introduce the following terminology.
3. We now introduce the algebras we shall be concerned with.

4. This motivated the second author to introduce the notion of.....

ot

. More specialized notions from Banach space theory will be introduced as needed.

222 introduction

1. The projection technique requires the introduction of an appropriate homomorphism.
2. This suggests the introduction of the differential operator A =.....

3. We now come to the theorem which was alluded to in the introduction of the present
chapter.

223 infer

2. We have shown that....., whence it is readily inferred that.....

3. It can be inferred from known results that these series at best converge conditionally
in LP.

4. Now apply Theorem 4.1 of [3] to infer the strong convergence at ¢ of the Fourier series
for ®.

224 identical, [see also: same]

1. The obvious rearrangement reveals the right side to be identical with (8).

2. The following has an almost identical proof to that of Lemma 2.

225 identically

the identically zero map
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226

identify

. As a first step we identify the image of A.

Letting m — oo identifies this limit as H.

Using the standard inner product we can identify H with H*.

The tangent space to N at x is identified with M via left translation.
We henceforth identify So(K x K) with a*-subalgebra of L>®(X x X).

The resulting metric space consists precisely of the Lebesgue integrable functions, pro-
vided we identify any two that are equal almost everywhere

227 however

228

[see also: but, though, nevertheless, matter]

. In this section, however, we shall not use it explicitly.

That approach was used earlier in [2]. There, however, it was applied in simply con-
nected regions only.

[Avoid using “however” as a simple substitute for but.]

This implies that however we choose the points yi, the intersection point will be their
limit point. [= no matter how we choose]

However small a neighbourhood of = we take, the image will be.....

Then M, (z) = 0 for every z, however large.

hold

[see also: apply, true, valid, force]

All our estimates hold without this restriction.

The desired inequality holds trivially whenever A > 0.

In this section we investigate under what conditions the converse holds.

An obvious question to ask is whether the assertion of Theorem 1 continues to hold

Equality holds hoccursi in (9) if.....

This attempt is doomed because the homogeneity condition fails to hold. [= The
attempt is certain to fail
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8.
9.

10.

The first author holds a Rockefeller Foundation fellowship.
He held the Courant Chair at New York University for three years before his retiring.

In the year 2000 (In 2000), two important number theory conferences were held at
Princeton University.

229 hope

1.
2.

This leaves the hope that a ratio theorem may persist in a more general setting.

[see also: expect, expectation] A simple argument shows that we cannot hope to have
Df =0.

. We cannot hope to say anything about the structure of each isotropy factor as a system

in its own right.

. Almost everywhere convergence is the best we can hope for.

Specifically, one might hope that a clever application of something like Choquet’s
theorem would yield the desired conclusion.

If nothing else, I hope to convince my readers that Segal’s theorem deserves recogni-
tion as a profound contribution to Gaussian analysis.

It is hoped that a deeper understanding of these residues will help establish new results
about the distribution of modular symbols.

230 hard

. [see also: difficult, complex, complicated, involved, intricate]

This is the hard part of Jones’s theorem.

The theorem indicates that arbitrary multipliers are much harder to handle than those
in M(A).

The calculation of M(f)is usually no harder than the calculation of N(f).

The cases p = 1 and p = 2 will be the ones of interest to us, but the general case is no
harder to prove.

This makes G not hard to describe by generators and relations.
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231 growth

1.

3.

4.

The structure of a Banach algebra is frequently reflected in the growth properties of
its analytic semigroups.

. We give a fairly simple description of a wide class of averaging operators for which this

rate of growth can be seen to be necessary.
the growth rate of V,, as n — oo

a function of moderate growth

232 guarantee, [see also: ensure]

1.

Analyticity of the geodesic flow is no guarantee of observe how the completeness of
L? was used to guarantee the existence of f.

However, (5) is sufficient to guarantee invertibility in A.

. We are guaranteed only one dense product for each k.

This guarantees that f satisfies all our requirements.

..... , which, by another theorem of Kimney’s, is more than enough to guarantee that
P gives A outer measure 1.

233 great

1.

2.

10.

[see also: large, more, profound] Then F' is 3 greater than G.
Thus F is not hnoi greater than G.

Consequently, I is greater by a half.

However, F' can be as great as 16.

One should take great care with.....

. In his Stony Brook lectures, he laid great emphasis on the use of.....

Another topic of great interest is how much of adjunction theory holds for ample vector
bundles.

. We could have adopted an approach to proving Theorem 2 along a line of reasoning

which bears greater resemblance to the treatment of the analogous result in Section 1.
To show the greater simplicity of our method over Brown’s, let us.....

It seems preferable, for clarity’s sake, not to present the construction at the outset in
the greatest generality possible.
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234 go, [see also: stroke]

1. Its role is to rule out having two or more consecutive P-moves (on the grounds that
they can be performed in one go).

2. [see also: continue, proceed, pursue, turn| a path obtained by going from A to B along
the lower half of the circle

3. Here the interesting questions are not about individual examples, but about the as-
ymptotic behaviour of the set of examples as one or another of the invariants (such as
the genus) goes to infinity.

4. This proves that the dimension of S does not go below q.

5. We adopt the convention that the first coordinate i increases as one goes downwards,
and the second coordinate j increases as one goes from left to right.

6. Some members go into more than one V.
7. To go into this in detail would take us too far afield.
8. We now go through the clauses of Definition 3.
9. Before going to the proof, it is worth noting that....
10. This idea goes back at least as far as [3].
11. This argument goes back to Banach.

12. Many of these results are known, and indeed they go back to the seminal paper of
Dixmier [11] of 1951.

13. Going back to the existential step of the proof, suppose that.....

14. Before we go on, we need a few facts about the spaces L,,.

15. The equation Pk = 0 then goes over to QQx = 0.

16. The rest of the proof goes through as for Corollary 2, with hardly any changes.

17. There are kneading sequences for which the arguments of Section 4 go through rou-
tinely.

18. This allows the proof of the continuity of G' to go through as before.
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235 give

1.
2.

10.
11.
12.

13.

14

[see also: provide, offer, supply, furnish, afford, define, yield, imply, present, produce]
This gives (1) and shows that.....

However, a slight strengthening of the hypotheses does give us a regular measure.

. We now give some applications of Theorem 3.

. We give X the topology of uniform convergence on compact subsets of I.

The action of G is given by gy =.....

The argument just given shows that.....

. We first show that f satisfies the characterization given.

Note that F can be given a complex structure by setting.....

Suppose we are given an f of the form f =.....

Given 6 > 0, we can find € such that.....

This is certainly reasonable for Algorithm 3, given its simple loop structure.

He used a new version of an algorithm for finding all normal subgroups of up to a given
index in a finitely presented group.

A function given on G gives rise to an invariant function on Gj.

236 glance
1. [see also: look, sight] At first glance Lemma 2 seems to yield four possible outcomes.
2. Neighbourhoods of points in these spaces appear at first glance to have a nice regu-
lar structure, but upon closer scrutiny, one sees that many neighbourhoods contain
collections of arcs hopelessly folded up.
3. Now, for arbitrary n, a glance at the derivative shows that.....
237 glue
1. Then M is obtained by glueing hgluingi X to Y along Z.
2. There is a natural way to glue the associated varieties together along their common
boundary.
3. The set A is obtained from B by removing a neighbourhood of C' and gluing in a copy

of D.
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238 generalize ,[see also: extend]

1. Corollary 2 generalizes and strengthens Theorem 3 of [9]. This approach does not seem
to generalize to arbitrary substructures.

2. It is not clear to what extent this can be generalized to other varieties of loops.

239 generally

1. However, M is generally not a manifold.
2. Tt is not generally possible to restrict f to the class D.

3. More generally this argument also applies to characterizing Hurewicz subsets of [.

240 generate

1. This is slightly at odds [= inconsistent] with the terminology of [4], as Fox defines the
trace filter to be the normal filter generated by A.

2. The family of 4-sets will be used to generate a symmetry outside N but in M.

241 get

1. [see also: obtain, acquire, make, arrange, overcome, circumvent]
2. Apply Theorem 3 to get a function.....

3. We thus get f = g. [Not: “We thus get that f = g.”]

4. We do not expect to get F' closed.

5. The induced topology is not compact, but we can always get it to be contained in a
Bohr topology.

6. Finally, multiplication by a permutation matrix will get the exponents in descending
order.

7. Fortunately, F' does not get too close to p.
8. To get around this difficulty, assume that.....

9. Tt is also tempting to get round this problem by working with.....

242 futile, [see also: doomed]

Having established (1), one might be tempted to try to extend this result to general p through
the choice of a suitable ideal B. Alas, as we shall see now, this attempt is futile.
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243 future

1. For future reference, we record this in the following corollary.

2. We quote for future reference another result of Fox: there exists.....

3. This is an interesting area for future research.

4. For future use, choose any monotone h(m) tending to infinity such that.....

5. These upper bounds are too large to be useful in computer calculations in general, but
the ideas in the proofs will surely contribute to better bounds in the future.

244 gain
1. [see also: get, obtain, achieve] The theorem gains in interest if we realize that.....

2. Thus it is reasonable to attempt, using this homeomorphism, to gain an understanding
of the structure of M.

3. It is useful to consider some rather simple examples to gain some intuition.

4. A change in perspective allows us to gain not only more general, but also finer results
than in [12].

245 gap

1. The statement does appear in [3] but there is a simple gap in the sketch of proof
supplied.

2. The theory of correspondences may be viewed as bridging the gap between.....

246 gather
1. [see also: collect, combine, piece together] We gather here various notation for future
reference.

2. In this section we gather some miscellaneous results that are more or less standard.

3. The data were gathered for about a year.

247 general

1. His techniques work just as well for general v.

2. How are these two optimality notions related? In general, they are not.
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3.

4.

While topological measures resemble Borel measures, they in general need not be sub-
additive.

We suspect that more can be said in general about which subextensions can be obtained
from finite-rank modules, but we will not explore this matter further here.

248 generality

1.

2.

10.

11.

There is no loss of generality in assuming that.....

This involves no loss of generality.

. Without loss of generality we can assume that.....

[In many cases, the phrase “without loss of generality” can be omitted: write simply:
We can clearly assume that..... Avoid using the abbreviation “w.l.0.g.”]

. Without losing any generality, we could have restricted our definition of integration to

integrals over all of X. [Not: “Without loosing”]

. It simplifies the argument, and causes no loss of generality, to assume.....

A completely different method was used to establish Theorem 2 in full generality.

Rather than discuss this in full generality, let us look at a particular situation of this
kind.

. A number of authors have considered, in varying degrees of generality, the problem of

determining.....

It seems preferable, for clarity’s sake, not to present the construction at the outset in
the greatest generality possible.

It seems that the relations between these concepts emerge most clearly when the setting
is quite abstract, and this (rather than a desire for mere generality) motivates our
approach to the subject.

249 first

. [see also: original]

He was the first to propose a complete theory of triple intersections.

Because N. Wiener is recognized as the first to have constructed such a measure, the
measure is often called the Wiener measure.

Let Si be the first of the remaining S;.

The first two are simpler than the third. [Or: the third one; not: “The first two ones”]
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10.
11.
12.
13.
14.
15.
16.
17.

18.

250

251

. As a first step we shall bound A below.

Here is a first relation between L(G) and endotrivial kG-modules.

. We do this in the first section, which the reader may skip on a first reading.

. At first glance, this appears to be a strange definition.

The first and third terms in (5) combine to give.....

the first author = the first-named author

[see also: initially, originally, beginning, firstly] First, we prove (2). [Not: “At first”]
We first prove a reduced form of the theorem.

Suppose first that.....

His method of proof was to first exhibit a map.....

In Lemma 6.1, the independence of F' from V is surprising at first.

It might seem at first that the only obstacle is the fact that the group is not compact.

[Note the difference between first and at first: first refers to something that precedes
everything else in a series, while at first [= initially] implies a contrast with what
happens later.]

exception

. There are few exceptions to this rule.

As the proof will show, these properties, with the exception of (¢), also hold for complex
measures.

. With the exception noted below, we follow Stanley’s presentation [3, Sec. 2].

eventually, [= in the end; 6= possibly]

The iterates eventually reach the value 1.

Then we can find some net (s;) which eventually leaves every compact subset of G.

. It will eventually appear that the results are much more satisfactory than one might

expect.

an eventually increasing sequence
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252 correspondence

1. Observe that A is thereby put into one-to-one correspondence with B.

2. The elements of C' are in one-to-one correspondence with.....

253 converse

1. [of sth; to sth; see also: inverse, opposite, reverse]

2. In this section we investigate under what conditions the converse holds.
3. The converse is far from obvious.

4. For the converse, consider.....

5. This theorem is a converse hpartial conversei of Theorem 2.
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University of Guelma June 7th 2014

Mathematics Department, Master 1 Passing Exam of English 1

Exercise 01(0.25x8 marks): Re-write the following sentences in ordinary English.

o [wit] kam f3:st 8o 'tftkrin o Oii, eg]
e [to'der a1 so'dzest o,sabstr'tjuifen pv sam 'kwest[onz]

Exercise 02 (4 marks): Write in full form

gl N _ (1)
fl=g. d || ==~ .
941 =g:] an <||g||q> (nfup) e

Nk

A 1 A
e’ = lim —_—
n—s00 £ k!

and

Exercise 03 (8 marks): i) Translate the following abstract in French language.

Abstract. Separable metric space possesses special properties that some of problem in
analysis can be solved in these spaces easily. The question which appears basically is what
properties are needed for metric spaces to be separable. We will answer to this question
exactly in this article and even will get a special structure for separable metric spaces that
are the same topological and algebraic structure of real numbers.

i1) Give the phonetic symbols of the previous abstract.
Exercise 04 (4 marks): Translate in English language.

a) Dans tous les exercices, on se place dans un espace métrique (F,d). Les parties de E
seront notées A, B, etc., les points de E seront notés z, y, etc.

b) Suites.

Exprimer la convergence dune suite de points de F a l’aide des boules ouvertes de E. En
déduire que toute sous-suite d’une suite convergente est convergente.

¢) Un voisinage d’un point a est une partie de £ contenant une boule ouverte centrée en a.

d) Définition. Un espace métrique est un ensemble E muni d’une fonction d : Ex E — R,
vérifiant pour tout triplet (x,y,z) € E, on a

O)d(z,y) =0<= 2z =y (positivité)

O) d(z,y) =d(y,z) (symétrie)

O)d(z,2) <d(z,y)+d(y,z) (inégalité triangulaire).

Une telle fonction est appelée distance sur E. Good Luck

3



University of Guelma June 12th 2014

Mathematics Department, Master 1 Passing Exam of English 2

Inner Product Space

In mathematics, a vector space or function space in which an operation for combining
two vectors or functions (whose result is called an inner product) is defined and has certain
properties. Such spaces, an essential tool of functional analysis and vector theory, allow
analysis of classes of functions rather than individual functions. In mathematical analysis, an
inner product space of particular importance is a Hilbert space, a generalization of ordinary
space to an infinite number of dimensions.

A point in a Hilbert space can be represented as an infinite sequence of coordinates
or as a vector with infinitely many components. The inner product of two such vectors is
the sum of the products of corresponding coordinates. When such an inner product is zero,
the vectors are said to be orthogonal. Hilbert spaces are an essential tool of mathematical
physics.

Exercise ol : (8 marks)

1) Give another title of the text. (1 mark).

2) Find a word or expression in the text which, in context, is similar in meaning to :
Farness, Series, unlimited, interior, boundless (2.5 marks)

3) Turn from passive into active the following sentence (2 marks)

- A point in a Hilbert space can be represented as an infinite sequence of coordinates.

4) Re-write the following words in ordinary English (2.5 marks)

o [1n1'kwolit1],[1'n1[al], [poli 'nevmral], [an'bavnd1id]
» ['®ld31bra], [1'sen[al], ['neglid3abl], [diforen[1'e1[on],
['propatr]

Exercise 02 (4 marks) : 1ranslation
Translate the following paragraph in English language.

Théoréme. Pour qu'un espace métrique (E,d) soit complet, il faut
et il suffit que, toute suite décroissante de boules fermées de rayons
tendant vers zéro admette une intersection non vide. (Plus précisé-
ment, cette intersection est réduite & un seul élément).
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Exercise 03 (8 marks) : Vocabulary and Grammar

Choose the correct item.

1) Sarah is the prettiest girl ...........c...c...... our school. then in of

2) Paul’s car iS.....cccceevveeeenineeennnne. than Tom’s. fast fastest faster
3) This dressis the .....cccccceueene. in the shop. more expensive most expensive expensive
4) Bob .cccceevieen. the car at the moment. = washes is washing wash

5) The sun ... in the west. set is setting sets

6) Peter is as......cccooeeuee. as Sally . clever cleverer cleverest

7) Ann has two brothers ................... of them are older than him. none all both

8) I was hungry so I made .................... a sandwish .  me myself my

9) She works in a bank, .......ccceeeeneenn. ? does she isn’t she doesn’t she

10) That is .cccoevviiiiiicene pen. Tom’s Tom Toms’

11) How would you feel if you ..........cc........ your car? crash will crash crashed

12) Lo read or write when I was four years old. can’t couldn’t wasn’t able
13) You ..coeevviennnnnn be rude to your parents. must musn’t coudn’t

14) T buy a new coat if I had enough money. would must will

15) He had studied hard so he ......cc.ccoovevniiinninn answer all the questions in the test.

was able to is able to can

16) She’s known me .........ccceenee. a long time. ago for since
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University of Guelma January 26th 2016
Mathematics Department First Exam of English 1 (Master 1) 2H

Ex 01 (0.5x17 marks): Complete the following notions by using the correspondent mathe-
matical words and phrases.

1. Matrices with the property A*A = AA* are said to be .......covvvvviviiiiinninins
2. Let A € M, (R) be a square matrix. If det (A) # 0, then A is ....ccceveeneenn

3. For square matrices A, the number p(A) = /\mcg% |A| is called the .......cccoeviiiiiiiinins of
€o

the matrix A.

4. Let A € M, (R) be a square matrix. The ........ccccccurenenn. for A is to find solutions to the
matrix equation Ax = Az, where A € K and x € K” such that = # 0.

5. Recall that a function f is called an .................. function if f(—z) = f(x). Similarly, f is
called an .................. function if f(—z) = —f(x).

6. A collection of vectors {vy,vg, ..., v} is said to be an ........cocccveeerenrnne. set if (v;,v;) =0

for all i # j. If, in addition, ||v;|| =1 for all i = 1,2, ..., k, the set is called .........cccceerviennen.

7. A symmetric matrix A € M,, (R) is called ........ccocevviiriiniininnnns if

2t Ax >0 forall x € R™

8. A function f: R" — Riscalled a .......ccceeenee. function if for all § € [0, 1], and for any
r,y € R" we have

fOr+(1=0)y) <0f (x)+(1-0)f(y).
9. The inequality : ||z + y|| < ||z|| + [Jy|| which is known 7 ...

10. A set A is said to be ...oevvveieeeiiiiiiiiiie, iff A is contained in the range of some sequence
(briefly, the elements of A can be put in a sequence).

11. In any metric space (E, d), every compact Subset K IS ......ccccevvieeiniieeiniieeniiieeniieeeeen

120 (oot ). If f: [a;b] — R is continuous and f(a) <y < f(b), then y
must be a value of f.

13. A topological space (X,7) is Ty (or Hausdorff) iff given z # y in X, there exist
............................................. of z and y.

14. The closed graph theorem states the following: If X is & ..ccccooeeveieienennnn. space and Y is a
.......................... space, then the graph of a linear map 7" from X to Y is closed if and only
if T is continuous.

Ex 02 (3.5 marks). Write the following formulas in full form :

n 2-tcos(x ) T—pt¢ of
Unl+z<1 e, ¢ TS gmga ZLoanB=y
N ;\/sin‘?(xi)—l (e+p+9) e O



Ex 03 (5.5 marks). Read carefully the following text.

The absolute value function on R and the modulus on C are denoted by |.| and each
gives a notion of lenght or distance in the corresponding space and permits the discussion
of convergence of sequences in that space or continuity of functions on that space. In this
work, we shall extend these concepts to a general linear space E. A seminorm on the linear
space E is a function p : E — R for which p(az) = |a|p(z) and p(z + y) < p(z) + p(y)
for all « € K and z,y € E. The pair (E,p) is called a seminormed space. We study some
properties concerning seminormed spaces, for example, a closed subspace of a seminormed
space is complete but the reciprocal is false. Finally, we prove that a complete subspace of
a normed space is closed.

1) Give a suitable title of the text.

2) Find a word or expression in the text which, in context, is similar in meaning to :
converse, full, series, notion, map (mapping), to expand.

3) Turn from active to passive the following statements:

a- We had studied some properties concerning seminormed spaces.

b- In this work, we shall extend these concepts to a general linear space F.

c- Hilbert let many problems without proof.

d- We may use the contraction mapping theorem to prove the existence and uniqueness of
solutions.

4) Give the phonetic of the following words.

discussion, normed, general, called, value, properties.

Ex 04 (3 marks): Give one word (if it is possible in relation with mathematics) for every
symbol.

O 1:I|xele|A
T HE IRV HEIET
el |ed a1|or1/as 1906

Good luck.
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