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As announced in the introductory lecture, we will deal in the following

with,the first model in which we consider a closed population.
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Hello (Salam) every one.

| hope every one is well and healthy.

As announced in the introductory lecture, we will deal in the following
with,the first model in which we consider a closed population.

| said it is an easy one but it is not realistic since we consider a closed
population, which is not the case since know the world is borderless. But
in the reality it can be a good model for short time. In any cases, it will be
an interresting one since we can see how simple mathematical formulas

intervene in the study of such deases.
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Hello (Salam) every one.

| hope every one is well and healthy.

As announced in the introductory lecture, we will deal in the following
with,the first model in which we consider a closed population.

| said it is an easy one but it is not realistic since we consider a closed
population, which is not the case since know the world is borderless. But
in the reality it can be a good model for short time. In any cases, it will be
an interresting one since we can see how simple mathematical formulas
intervene in the study of such deases.

| is easy in the sense that the mathematical formulas are easy to
understand, but we will see if the mathematical analysis is so.
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Introduction

Comme annoncé dans la conférence introductive, nous traiterons dans la
suite, le premier modeéle dans lequel nous considérons une population

fermée.
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Introduction

Comme annoncé dans la conférence introductive, nous traiterons dans la
suite, le premier modeéle dans lequel nous considérons une population
fermée. J'ai dit que c'était facile mais pas réaliste car nous considérons
une population fermée, ce qui n'est pas le cas car sachez que le monde est
sans frontiéres, mais dans la réalité, cela peut étre un bon modele pour
une courte période. Dans tous les cas, ce sera intéressant car nous
pouvons voir comment de simples formules mathématiques interviennent

dans I'étude de ces maladies.
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Comme annoncé dans la conférence introductive, nous traiterons dans la
suite, le premier modeéle dans lequel nous considérons une population
fermée. J'ai dit que c'était facile mais pas réaliste car nous considérons
une population fermée, ce qui n'est pas le cas car sachez que le monde est
sans frontiéres, mais dans la réalité, cela peut étre un bon modele pour
une courte période. Dans tous les cas, ce sera intéressant car nous
pouvons voir comment de simples formules mathématiques interviennent
dans I'étude de ces maladies. | est facile dans le sens ou les formules
mathématiques sont faciles a comprendre, mais nous verrons si |'analyse

mathématique est ainsi.
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Introduction

Let us consider a closed constant population for example a containmed
population. We mean by that no one go in or go out and that there are no
deaths.
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e We denote by N(t) the number of healthy persons, persons who

aren't infected at time t.
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Introduction

Let us consider a closed constant population for example a containmed
population. We mean by that no one go in or go out and that there are no
deaths.

e We denote by N(t) the number of healthy persons, persons who

aren't infected at time t.

@ The number of infected persons at time t is given by the expression

/ttT f(N(s))ds

where T is the incubation period, The scientific health staff talks
about of 14 days for COVID19 and f can be get from the data on the
field.
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Introduction

@ From the assumptions formulated above the model can be written
under the form:

N(t) +/ttTf(N(s))d5: k (1)
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@ From the assumptions formulated above the model can be written
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N(t) +/ttTf(N(s))d5: k (1)

@ Question:
It is an easy equation what is it's nature in other words how is it
called?
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Introduction

@ From the assumptions formulated above the model can be written

under the form:

N(t) +/ttTf(N(s))d5: k (1)

@ Question:
It is an easy equation what is it's nature in other words how is it

called?

@ comment: To be infected one has to undergo an incubation period

and the number of infected person is given by

/ttT f(N(s))ds

(VTS ET] B [ (VI VS YR I N T IS Covid 19 Seen by Differential Equations:Mode  Tlemcen,Algeria, March 2020 5/12



Introduction

@ By derivation of the both members of equation (1), we obtain the

equation
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Introduction

@ By derivation of the both members of equation (1), we obtain the
equation
N(t) = —F(N(t) + F(N(t — T)) (2)
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Introduction

@ By derivation of the both members of equation (1), we obtain the
equation
N(t) = —F(N(t) + F(N(t — T)) (2)

Which can be written as
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Introduction

@ The equation (3) is called a delay differential equation, or diifferential

equation with delay.

(L’equation(3) est dite equation differentielle a retard) )

@ As said in the previous lectures if the delay T is zero, we recover an
ordinary differential equation. So delay differential equations are more
general then ordinary one, in mathematical language ordinay

differential equations are a subset of delay differential equations.

(Comme dit dans les conférences précédentes si le retard T est nul, on
récupére une équation différentielle ordinaire. Les équations différentielles
a retard sont donc plus générales que les équations ordinaires, en langage

mathématique, les équations différentielles ordinaires sont un

sous-ensemble des équations différentielles a retard.)
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Introduction

@ Since differential equations with delay include ordinary ones, can we
generalize the results established for ordinary differential equations to

those with delay?

(Comme les equations differentielles avec retard englobent celles ordinaire
, peut-on generaliser les resultats etablis pour les equations differentielles
ordinaires a celles avec retard ?)
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Introduction

@ It seems to be a global question, So we try to ask some precise
questions.
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problem for ordinary differential equations if we take the delay nul?
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get first the existence and second the unicity?

(VTS ET] BR[O (VA TV R I N T IS Covid 19 Seen by Differential Equations:Mode  Tlemcen,Algeria, March 2020 9/12



Introduction

@ It seems to be a global question, So we try to ask some precise
questions.
1- The Cauchy Problem : How can we define a cauchy problem?
2- Once the cauchy problem defined can we get the known cauchy
problem for ordinary differential equations if we take the delay nul?
3- The existence and unicity : What is the minimum of assumptions to
get first the existence and second the unicity?

4- How can we define an equilibrium of the equation(3)?
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Introduction

@ It seems to be a global question, So we try to ask some precise
questions.

1- The Cauchy Problem : How can we define a cauchy problem?

2- Once the cauchy problem defined can we get the known cauchy
problem for ordinary differential equations if we take the delay nul?

3- The existence and unicity : What is the minimum of assumptions to
get first the existence and second the unicity?

4- How can we define an equilibrium of the equation(3)?

5- How can we iterate the equation (3)7
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Introduction

@ It seems to be a global question, So we try to ask some precise

questions.

1- The Cauchy Problem : How can we define a cauchy problem?

2- Once the cauchy problem defined can we get the known cauchy
problem for ordinary differential equations if we take the delay nul?

3- The existence and unicity : What is the minimum of assumptions to
get first the existence and second the unicity?

4- How can we define an equilibrium of the equation(3)?

5- How can we iterate the equation (3)7

6- You can imagine other questions.

7- First of, for each question take an example and try to do as it is done

for ordinary differential equation and note the difficulties
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Introduction

Cela semble étre une question globale, nous essayons donc de poser des

questions précises.
1- Le probleme de Cauchy: comment définir un probleme de Cauchy?
pause

2- Une fois le probleme de cauchy défini peut-on obtenir le méme
probleme de cauchy pour les equations différentielles ordinaires si on

prend le délai nul? pause

3- L'existence et I'unicité: quel est le minimum d’hypotheses pour

obtenir d’abord I'existence et ensuite I'unicité? pause
4- Comment définir un équilibre de I'équation eqref e: 37 pause
5- Comment pouvons-nous intégrer |'équation eqref e: 37 pause

6- ous pouvez imaginer d'autres questionsous pouvez imaginer d'autres

questions
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Introduction

@ See you the next lecture for the answers of the questions.
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Introduction

@ See you the next lecture for the answers of the questions.

@ Please stay healthy

o Bonne lecture et a la prochaine conférence pour les réponses aux questions.
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Introduction

See you the next lecture for the answers of the questions.

Please stay healthy

Bonne lecture et a la prochaine conférence pour les réponses aux questions.

o Veuillez rester en bonne santé.
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