ENR 2105: ELEMENTS OF MATHEMATICAL ECOLOGY
Course Description

The course introduces students to the basic computational skills in mathematics and applications of mathematics in environmental science.

Learning Objectives

By the end of this course, students should be able to;

· Demonstrate a good overall conceptual understanding of functions and their graphical, numerical, analytical, and verbal representations and their relation to environmental science

· Identify functions that are continuous and interpret this continuity

· Compute derivatives of a function from first principles and general derivatives

· Apply differentiation to solve real life environmental science problems

· Evaluate the definite integrals of a function as a sum of areas

· Apply integration to compute rates of change real life environmental science problems

· Apply Matrices as a tool for data storage and manipulations of profits and costs

· Learn and apply some of the tools of data collection,  presentation and analysis as applied to research methods

· Formulate linear models from a given environmental resource problem relating to scarcity

· Solve a two variable problem using geometrical methods

· Analyse the solution obtained to the problem for sensitivity given a new set of conditions

Course Outline

· Sets : Special sets, Operations on sets, Venn diagrams




· Functions: Definition of a function and examples of functions; Types of functions (one – one, one to many, many to one and many to many functions); Categories of functions (polynomials, exponential, …etc); The inverse of a function and condition for its existence.;  Common functions in environmental science; Sketch of simple functions

· Matrices: Definition of a matrix; Matrices as storage of information media; Operations on matrices (Addition, Subtraction, Division and Multiplication) and its application to Environmental Science; Inverse and determinant of 2 x 2 matrices. 



· Differentiation and its applications: Limit definition of the derivative of a function; General formula for finding the derivative of polynomial functions; Use of differentiation in determining rates of change in environmental variables


· Integration and its applications: Definition of integration as the direct opposite of  Differentiation; General formula for finding the integral of polynomial functions; Integrals of common functions that appear in environmental science; Integration as used in solving rates of change problems; Inequalities and optimization in relation to maximum use of available resources



· Inequalities: Solving inequalities: General Linear programming problems

· Solving linear programming problems graphically: Statistics as a tool of data analysis 

· Definition of statistics: Sources of data; Various ways of obtaining data as it befits a given data set; Measures of central tendency including the mean, the mode and the median

· Measures of absolute dispersion: including the range, the mean deviation, the Standard deviation and the variance; Measures of relative dispersion (coefficient of variation among two data sample used to make a conclusion about a given population)
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	Methods of course delivery

· Lectures and Tutorials

· Discussions
	Mode of Assessment

· Course Work (Take home essay, Timed essay and Test)

· Final written Exam


