Good Thesis

Your thesis must includes:
0. Table of content

1. Abstract , Résumé, 4x sl 4l Al eila
2. Introduction (General introduction, > 2 pages)
3. Chapterl
e Small introduction Section
« Section x * Results
e Sectiony * Proofs
* Remarks
4. Chapter 2 °
 Small introduction .
: Appendix
* Sectiona . .
. * Numerical computation
 Sectionb
* QOpen problems
5. Chapter3 |
 Small introduction
* Section i Keywords: ...
* Sectionii 2 .

References

My thesis is in
PDF format

| shia axi g
Sllanl Jraa

01 February 2021
By
Bellaouar Dj.
&
Azzouza N.

University 08 Mai
1945 Guelma.



I’'m going to -
use both @
Scientific WorkPlace

&
LATEX




Scientif

Scientific

“WorkPlace [B il Wa;"ﬁmace

Version 5.5

> Produce IVEEX

typeset documents

The Integration of
IATEX Typesetting & Computer Algebra

> Share decuments
with colleagues

By Bellaouar D. and Azzouza N, y y y
University 08 Mai 1945 Guelma N ﬂw ED [T[@N

February 2021



Workplan

General information
Text/Math
Fraction Properties
Numbered List Item
Sections, subsections, subsubsections, ....
Links used in my thesis
1. How to call for a reference
2. Display Equations that we need in proofs
3. Display Equations without numbers
4. Marker
5. Footnote
My thesis By French
References
Template of my Thesis
Questions
CHa J..AA\



Scientific WorkPlace - Untitled2 = |

File Edit Insert View Go Tag Typeset Tools Compute Window Help

= aronjE|®m| o228 BvE NN @] 3]0 b)) St e [DER =222 2 @ 4{H
N|B|/|E| | aa[45| enl'@[ ] #|6]|=|<|-[e|v]a|<[z]|c[n|v]x]|=[£] o] ]
oglot]+<] <-€| 1|0 i) 22]22 2] DllEl|®| SIRIY] 2| el|| oo 1(T| B =
Untitled2 == =]

My Colleague LATeX

&l = [Bodten o] | e
=11 =

()1 O m 5> b3 o2 = = E e

HUM ['wRI




File | Edit | Insert | \4Qy | Go | Tag | Typeset | Tools | Compute | Window | Help

Math Objects El | | Typeset ]
=PI R E S = R
Symbol Panels [&] || Math Templates

]
NN ()] le]] 3.1 | i

rz]<cl-g] ot |~ L[ £2[ 182 || VB
<cl=|t|-g]E| 28 2] || =

G| I

Symbel Cache [E]

=
=9(29| ®| 2 @] 4|t nfra n|o|«|e|-]2|v]|a]<]

>l x|+ £ @

Editing =)

N(B||E| G| 22 en|'m| 2| | [sene |
D[
0T

S|V 4|
=l E ]

] Scientific WorkPlace - [E:\Article I \articles 4,\Articles 2020-2021\Topics\MIMS, 2021\Infinite number of changes ....(worplace) tex] =]
File Edit Inset View Go Tag Typeset Tools Cempute Window Help

N|B| 7/ |E| &| a4 enl'a| 52| =| rjonjs®o|S|s] &|ve NN @] Z[0] )
nlo|=[s|-]e[v]a[<|z[S|n[u]x|+][+] o] || Sta|%| B[t
o[#8] <] sclo] -2 L] 2] 28 ]| B1200] Q) Hli#] ~re]| Dl ] SIRIY] ¢ [ =] o[Q ] T| &




File | Edit | Insert | \4Qy | Go | Tag | Typeset | Tools | Compute | Window | Help
View | Go Tag Typeset T
Invizibles
v Helper Lines
v Input Boxes
Index Entries
v Markers
Status Bar
Toolbars...
200%
100%
v Custom...
Eiblicgraphy [tem ~ (Marrmal) Refresh Esc
Bullet List [tern Blackboard Bold .
Case Bold Toolbars :
Claim Bold Sprmbol
Conclusion Calligraphic .
Condition Emphasized Toolbars. Close
Conjecture ) footnotesize Standard #
Carollary Frakktur [Stop L Reset
Criterion Huge WIMath Templates i
Drefinition huge
Drezcnption List [bem talics Cl.]mputﬂ
Example Biody Math LARGE [History
Erercize = Body Test Large wSymbol Cache
Lernma Centered flarge wWMath Objects -
Matation Lang Quatation { hormalzize
Mumbered List [bemn Part Raman
Problem Section Sahz Serf v Large Buttonz: W Show ToolTips
Proof Short Quote soriptsize
Proposition Subzection Slanted
Femark Subsubsection small
S olution Subsubsubzection Small Caps
summary Subsubzubsubzection ting
Thearem T erbatim T upesriter

=]



File | Edit | Insert Go | Tag | Typeset | Tools | Compute | Window Help‘

w2 | 00| A | B | = | = O B P
AR IR T G R S =~ N
SHE RN E e EE LI ER RS
& ilemle - | V||| Oz x| 2
malﬂ\ﬁiﬂ.lil@@f,ﬂm
BRERENIEERDEEE
A A v el T =TT #
M| 3 || v v LU T =) 8
S VA o [ S AR U T = | ¢
g w5 A v alu ] < Tl 2 ] %
mi%iiiiwﬁgbq#ﬂ@
@xoﬁ:u,ﬂﬁﬁu ol | & =22l e =] e Al
|- | e e | s [ =] @f ~[ol ol el ~]=]-
Al -olololo|lo|x|ale|lele|lo|w-] a
Sl R RSN S o S v . vl == O S NS e S Rl N R
o |+ |a |« = U PV S N )
EE | = [# =] o]~ |o
&
Tl o r N lel=o]d|C T
=T ||| = [T||C ]
NN NERNERETE
vt ]|elo st |MN|
me@/r&@w_\%u»x_vﬂ\v




Mew

Shell Directones:

Articles

Author Packages for A5
Books

Ewxamsz and Syllabi
|nternational

Other D ocuments
Scientific Matebook,
Standard LaT e

Stﬁle E ditor

Ok,

Shell Files:

&ir Force Ingtitute of Techhology
Bozton Lnirversity ECE

Georgia Institute of Technology

M azzachuszetts [nzhitute of Techhnology
Morthwwestemn University

Sirnilar to Mew Mexico State Unirversity
Sirnilar ta Morth Dakata State Unreergity
Similar to Unirversity of Miami

Sirilar to Unrversity of Utak

U niversity of &rizona

U niverzity of California

U riverzity of Georgia

niversity of Mew Hampzhire
Unirversity of Mew Mexico

Uriverzity of Mew South ‘W ales

I niversity of Fittzburgh

riverzity of ' azhington

Cancel |




Text/Math

Standard Standard el
Do |H| & & D ||| & S|V &5
o|Q| | T o | q|M| B =

Abstract. In this paper, we present two number-theoretic functions 7~ and ( for
which p,.F{(n) — p. 1 G(n) 1s both positive and negative infinitely often, where 7 has at
least & distinct prime factors and (p, 1, p;) 1s a couple of two consecutive primes.

|T!

Typeset
sl Bitds/ mE |M|




Qgiz\gﬂ\tﬂyh\yu

: )b
\begin{document} _ Work 1
\end{document} & aall B Cidl Jas daic
\begm{docu ment}

Your work is here <umm Work 2
....................................................................... N

\end{document}



¢ & jaall A i g il

\documentclass[12pt]{article} \documentclass[adpaper,12ptl{article}
\usepackage{name of the journal-style}

\usepackage{amssymb}
\usepackage{amsmath}
\usepackage{amsfonts}
\usepackage{graphicx}
\usepackage{epstopdf}
\usepackage{epsfig}
\usepackage{psfrag}
\usepackage{rotating}

‘setcounter{MaxMatrixCols}{18}
ETCIDATA{OutputFilter=latex.dlL}
ATCIDATA{Version=5.50.8.23953}

XTCIDATA{<META NAME="SgveForMode™ CONTENT="1"»}
KTCIDATA{BibliographyScheme=Manual }
XTCIDATA{lastRevised=Saturday, January 23, 2821 88:37:01}
ATCIDATA{<META NAME="GraphicsSave”™ CONTENT="32">»}

“textheight 24.5cm

Vtextwidth 16.3cm

‘oddsidemargin @.in

‘evensidemargin B.in

“topmargin -1.8cm

‘renewcommand{ \baselinestretch}{1.15}

\usepackage[colorlinks=black,urlcolor=black]{hyperref}

\usepackage{.......cccceueriviveerennnn.



\newtheorem{thmHTheorem}[section]
\newtheorem{acknowledgement}[theorem]{Acknowledgement}
\newtheorem{algorithm}[theorem]{Algorithm}
\newtheorem{axiom}[theorem]{Axiom}

\newtheorem{case}[theorem]{Case}

\newtheorem{claim}[theorem]{Claim}
\newtheorem{conclusion}[theorem]{Conclusion}
\newtheorem{condition}[theorem]{Condition}
\newtheorem{conjecture}[theorem]{Conjecture}
\newtheorem{corollary}{Corollary}[section]
\newtheorem{criterion}[theorem]{Criterion} R R
\newtheorem{definition{Definition}[section] ¢ GﬂJA.AM UA J@ﬁ ‘JLA
\newtheorem{exampleH{Example}[section] i
\newtheorem{exercise}[theorem]{Exercise}
\newtheorem{lemma}{Lemma}[section]
\newtheorem{notation}{Notation}[section]
\newtheorem{problem}[theorem]{Problem}
\newtheorem{proposition}{Proposition}[section]
\newtheorem{remark}{Remark}[section]
\newtheorem{summary}[theorem]{Summary}
\newenvironment{proof}[1][Proof]{\noindent\textbf{#1.} {\ \rule{0.5em}0.5em}}
\input{tcilatex}



¢ & aall L8 2 g 13

\title{\Large \bf The title of your manuscript ... }
\author [1]{xxxxxxx}

\author[2]{yyyyyyyy}

\affil[1]{Department of Mathematics, ........... }
\affil[2]{Laboratory of .............. }

e-mails: {authorl@university.edu, author2@university.edu}
\date{Received: ......cccseruu.... \ Accepted: .. ceerneeees}

\thanks{This work was completed with the support of .}

\begin{document} :JAld 33 g2 ga (sS85 cila glaal) o2 Ula

\end{document}


mailto:{author1@university.edu
mailto:{author1@university.edu
mailto:{author1@university.edu
mailto:author2@university.edu
mailto:author2@university.edu
mailto:author2@university.edu

\begin{document}

\begin{abstract}
\end{abstract}

\section{Introduction}
\section{x}

\begin{thm}
\end{thm}

\section{y}

\section{z}

\section{Open Problems}
\subsection*{Acknowledgments}

\begin{thebibliography}{xx}
\end{thebibliographyH{ x}

\end{document}

FUTRETNTRKE
\begin{document}

3
\end{document}



Fraction Properties

FFFFF




R° x [0, 0] Sudly alat

~bt | —dac JX2+}/3 + 47 =0
2a
il o = (i) a1 < <
el=k O
+00
COS(X)/— %)2 1_[131}} + ﬂ
e’ = —] lim A/x) =1



Numbered List Item

conditions: e ke 53 e and
1'1s 1s strictly increasing on the set P A. You should put a suitable name

E Foreachu,ve A,

s f(;;‘) < 1_‘

uv

EFor all primes p,ge A withp < g,
g9 P 1.‘

fqg) — Ap) )

satisfying the following conditions:
\begin{enumerate}
\item SfS is is strictly increasing on the set SP\cap AS.

\item .....

\end{enumerate}

¥

# (eq 2xx) |

¥

#(eq:2.3.3)

[Remove ltem Tag]
Acknowledgement
Algarithim

Axiam

Bibliography [bem
Bullet List [term
Caze

Claim

Conchizion
Condition
Corjecture
Corollany

Criterian

Drefinition
Dezcnption List lkem
Example

Ewercize

Lemma

I akation
Humbered List [tem

Prablem
Prioof
Propozition

s

m

=)




Numbered List Iltem

Proposition 4.1. Let p, be the r-th prime number with r > 2. Let A be
an infinite external subset of positive integers such that W, C A, and let
f A — R be a multiplicative function satisfying the following conditions:

1. f 1is is strictly increasing on the set PN A.

2. For each u,v € A,

Fw) () 53

3. For all primes p,q € A with p < g,

q p
< < 1. (34)
fla) — f(p)
Then there exists a finite set of positive integers {no,ni,....nm} C Ws such

that p, (f (n;) +1) > pr_1n4, fori=20,1,...,m with m ~ +o0.
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L3 We give a rational approximation to the parameter
a

L We apply nonstandard analysis in the field of
clementary number theory by using positive
integers having sufficiently large number of distinct
prime factors or by using sufficiently large prime
powers footnote . On this topic, we refer to

cite: KAREL,cite: Renling.
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Theorem marker: ¢ is an unlimited? Let 1, t,y be positive integers satistying the
following conditions:

® y is a imited integer different from zero.
® 1 /are unlimited.
® 2 =y (modr).

Ifg=2t+randn= (q—1)q, thenn = y + ®,0,, where ®,®- are two unlimited
integers.

Theorem 2.10 Let r,t,~y be positive integers satisfying the following conditions:

* ~ is a limited integer different from zero.
* r,t are unlimited.
¢ 212 = ~v (mod r).

It g=2t+r and n = (g — t)q, then n = v + wjw>. where wy, w, are two unlimited
integers.
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primes ¢gi, ¢, ..., g and positive integers a1, a», ..., 4z, then y(n) = ¢1¢>... gz, and

o) = ¢ (g1 - DG (@2 = D). g (qe- 1),

There are many questions 1n the literature dealing with Diophantine equations and
inequalities involving number-theoretic functions as well as the Euler’s function and
other multiplicative functions. For example, 1n cite: Guyl1994, P. Erdos asked to prove
that ¢ (n) > @(n— @(n)) for almost all n, but that p(n) < ¢(n— @(n)) for infinitely
many 2. That 1s, ¢(1) — ¢(21— @(2)) may change sign infinitely often. Also, there are
many papers on infinitely many sign changes. In cite: Guy1994, Golomb showed that
o(p(n)) — p(o(n)) 1s positive and negative infinitely often, where o computes the sum
of the positive divisors.
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Combining eqref|, eqref | and eqref|, we get
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\begin{theorem} [Cauchy's principle]
\label{th21} No external set is internal.
\end{theorem}
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\begin{cor} \label{unbounded}

\end{cor}
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Footnote

Recall that Erdos and Strauss call a prime p,, good 1ii
values of 7 from 1 to n — 1, see (Wells, 2005, p. 119).
primes starts with 5,11,17,29,.... In (Guy, 1994, p. 32
prime number grapl to show the following theorem:

Theorem 2.3. There are infinittely many good primes.

2The prime number graph is the set of lattice points (n, pn).n

The sequence of good primes starts with $ 5,11,17,29,... S. In \cite[p. 32]{Guy1994},
Pomerance used the prime number graph S\footnote{The prime number graph is
the set of lattice points S(n,p_{n}),n=1,2,...5.}S

to show the following theorem:

5Tt is an unsolved problem to determine whether there are infinitely many Fermat primes.
Indeed, we do not know whether F), is prime for any n > 4.
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for every s > 1. In fact, by Theorem 2.3| there are infinitely
a prime of this form. where r > 4. Therefore, p>_, > p,_ap».
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\newenvironment{proof}[1][Démonstration]{\noindent\textbf{#1.} K\ \rule{0.5em}{0.5em}}

[ZTL First of all, we prove that there are infinitely
many 7 > 2 such that A,, © A, forevery s > 1. In
fact, by Theorem ref: good primes, there are infinitely
many good prime. Let p.; be a prime of this form,
where r > 4. Therefore, p°_, > p,»p., and hence for

Démonstration. First of all, we prove that there are infinite

Ars C A1 forevery s > 1. In fact, by Theorem

2.3

. there are 11

Let p,_; be a prime of this form, where » > 4. Therefore, p?_, >

T e x;l.?ﬁ’s:

Démonstration. ou Preuve.



Theorem (see

marker: Theorem: P—perfécz‘| If p 1s prime,

n 1s p-pertect and p does not divide n, then pn is
(p+ 1)-perfect

Theorem 4.4 (see (Wells, 2005, p. 173)). If p is prime, n is p-perfect and p
does not divide n, then pn is (p + 1)-perfect.

If p does not divide NV, then from Theorem 4.4, the




m Let m, nbe two positive integers such that

\begin{proof}
.................................................................. ThIS Comp|eteS the proof n

This completes the proof. This completes the proof. m

\end{proof}
Proof of Theorem | Since C;,U .
r-1

1s unlimited and s 1s limited, for every limited prime number p we see that
1

pr \ S
( dz‘—l ) E P

# (inequlity, Cauchy's principle, p,m) |

It follows from Cauchy’s principle that eqref | holds for some unlimited prime p,,. That



\begin{theorem}[Main Theorem] \label{Main Theorem on sign changes, W, k}

\end{theorem}

Theorem 3.2 (Main Theorem). Let p,. be the

LLUECIURUETWR NG W)R marker: Main Theorem on sign changes, W,k Let p, be
the r-th prime number withr > 2 and let k, L N = 1. Let ¢ be a positive integer with

¢ > 2, and let Af c), B/(c) be the subsets of N given by
Afc) ={ne N;2¢t | n+1,2¢ ) nand2°¢ | n+ [},

and

Blc)={ne N;2¢ | n,2¢ ) nand2° } 11+]}.‘
Ifk > 3 and ] 1s odd, then

ll WieN Ai(c), Wi N BA¢) are infinite.

BN oV (0) - p yM(a+ ]) has infinitely many sign changes on the set
Win (Afe) U Bf(0)).




From the proof of Theorem \ref{Corollary about sign changes, W,k}

Notation, Remark, Definition are not italic.

\begin{example} \rm

\end{example}



DTSE et 2 be a positive integer, and let
F: N — R be a number-theoretic function.

K For every positive integer N, we denote by F the
arithmetic function given by F"(n) = (F(n))".

KX We write p? || nifp* is the largest power of p that
divides the integer n, that is, p® divides n but p™!
does not divide n.

Notation 2.1. Let n be a positive integer, and let /' : N — R be a number-
theoretic function.

e For every positive integer N, we denote by F'V the arithmetic function
given by FN (n) = (F(n))".

e We write p® || n if p* is the largest power of p that divides the integer n,
that is, p* divides n but p®*! does not divide n.
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