
Course content for MT1720, Functions of Several Variables

Prerequisites:

Aims:
This course aims to introduce students to the calculus of functions of more than one 
variable, and show how it may be used in such areas as geometry and optimisation, 
and to demonstrate how simple functions may be represented as a power series 
under certain conditions.

Learning outcomes:
On completion of the course, students should be able to
⁃ manipulate partial derivatives;
⁃ use partial derivatives to determine the nature of stationary points and to 

analyse certain properties of surfaces;
⁃ construct and manipulate line integrals;
⁃ evaluate double integrals, including the use of change of order of integration 

and change of coordinates;
⁃ expand functions such as exp, trigonometrical and hyperbolic functions, 

ln(1+x), arctan x and simple variants as power series;
⁃ generate Taylor and Maclaurin series, including the remainder terms.

Course content:
Partial differentiation: partial derivatives (using Mathematica to check), exact first 
order differential equations; chain rule for differentiation; stationary points; use of 
Mathematica for visualisation; geometry: gradient, directional derivative, normals, 
tangents.
Applications of calculus: intuitive notions of continuity and differentiability, 
intermediate value theorem, Rolle’s theorem and mean value theorem, all stated 
without proof but illustrated by examples; l’Hôpital’s rule.
Series: idea of a power series, Taylor and Maclaurin series; binomial, geometric,
exponential, sin and cos, ln(1+x), arctan x . Remainder terms (one type only).
Integration in more than one dimension: curves in three dimensions: parametric 
equations, distance along a curve; line integrals; line integral of a gradient; double 
integrals; use of Mathematica; change of order; change of variables, Jacobian; plane 
polar coordinates.


