MPT 2013 competition 
Planet, mathematic and populations
Interactive modeling

The planet, its species, their evolution, mathematics 

Our planet is home to more than eight million living species. Among them only one million are known. We are one of the species.

On land or in the sea these species live in different ecosystems. Their future, our future, depends on these cohabitations. It is essential to understand to predict their evolution.

Some of these species are preys for other throughout the food chain. Others are in competition with each other for the same resource. A balance is possible? Are some species to disappear? Already twenty thousand are endangered and sixty thousand are monitored.

And the human species? Is the planet threatened by overpopulation? Can human activities endanger the balance of ecosystems?

Mathematics has developed tools, models, and attempt to answer these questions and to predict the evolution of the different populations.

Simulating some of these models will lead us to judge the fragile balance in ecosystems, to assess the limitations of models and deepen the problems of growing populations of various species.
These models in Excel and Maple allow interactive simulations to test hypotheses about the evolution of populations.
Human species
The table below shows that the World population increased more rapidly in recent centuries.

	
	0
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	1000
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	1950
	2000

	Asia
	169
	120
	155
	253
	1402
	3631

	Europe
	43
	41
	43
	84
	547
	781

	Africa
	25
	32
	40
	86
	224
	800

	América
	12
	15
	18
	42
	338
	819

	Océania
	1
	1
	1
	3
	12
	30

	Total
	250
	209
	257
	458
	2523
	6062


This increase has accelerated, the world's population tripled in the last fifty years:
http://www.statistiques-mondiales.com/croissance_population.htm
This evolution of the world's population is a central issue today. It brings fundamental issues, such as the ability of the planet to feed this population, limitation of non-renewable resources, impact on ecosystems and other species.

Mathematics has developed "models" in an attempt to understand this phenomenon and try to predict the future.

These models have increased over the past two centuries, especially in recent years with the development of mathematics and computer science.

The results have been, and are, of important social and political impacts given the stakes involved.

Different models raise questions, both the simulation results obtained by the choice of what is included or not in these models.
Understand the phenomena of population dynamics by drawing their models, interpreting and evaluating the simulation fidelity of these models in nature, are the goals of interactive simulations that follow.
A general description of the module is presented on the PowerPoint file MPT2013Présentation_Modules.

Mathematical descriptions of the various models are presented MPT2013_Description_Modèles file.

The treatments with Excel and mathematical resources are available on the file MPT2013_2_Simulations_Excel_ mathematical_treatment.

Interactive mathematical models are presented on an Excel file and a file Maple
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