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Introduction

Numerical Methods

Parabolic Partial Differential Equations
Hyperbolic Partial Differential Equations
Waves

Soliton Solutions of the KdV Equation
Phase and Group Velocity

Fluid and Solid Mechanics
Boundary-Layer Flow

Wind-forced Ocean Currents
Dynamics

The Rotating Top

Quantum Mechanics

Band Structure

Electromagnetism

Diffraction Pattern due to a Current Strip

Mathematical Methods

Padé Approximants
Insulation

Operational Research

Protein Comparison in Bioinformatics
The Google PageRank Algorithm

Statistics

Bootstrap Estimation of Standard Error
Analysis of Performance Data

Statistical Physics
The Ising Model in One Dimension
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Units

10

10
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12 Nonlinear Dynamics & Dynamical Systems

12.8 A Nonlinear Map and the Dynamics of Hydrogen Atoms in Electric Fields 7
12.9  Differential Equations for Nonlinear Oscillators 10

14 General Relativity

14.1 Particle or Photon Orbits near a Black Hole 8
14.7 Gravitational Radiation from Point Masses in a Keplerian Orbit 8

15 Number Theory

15.3  Positive Definite Binary Quadratic Forms 9
15.6  Computing Roots Modulo p 7
15.8  Elliptic Curves 8
16 Algebra

16.8  The Character Table of a Finite Group 9
16.9  Resultants and Resolvants 8
17 Combinatorics

17.5  Matchings 6
17.7  Graph Planarity 10
19 Communication Theory

19.2  Information Content of Natural Language 4
20 Probability

20.1 The Percolation Model 7
20.2 Importance Sampling and Fast Simulation )
23 Astrophysics

23.1  Generating a Consistent Self-Gravitating System 7
23.4 Stellar Structure 8

You may choose freely from the projects above, independently of whether you are studying the
examinable courses with which your chosen projects are connected. For up-to-date information
on the maximum credit for the Computational Projects in Part II of the Mathematical Tripos,
and the total number of units required to achieve that maximum, please consult both the
Undergraduate Schedules of the Mathematical Tripos and § 2.1 of the Introduction. Please also
see §2.1 of the Introduction for more information on how credit is awarded.
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