
MPhys Notes

Complex Variables and Integral
Transforms

Dave Scott

Based on a course by Dr. Judith McGovern

July 4, 2018

https://docdave.science


Contents

2



Chapter 1

Complex Numbers

1.1 Functions of Complex Numbers

1.2 Functions as Mappings

1.3 Differentiation, Analytic Functions and

the Cauchy-Riemann Equations

1.4 Conformal Mappings

1.5 Integration in the Complex Plane

3



Chapter 2

Contour Integration

2.1 Cauchy’s Theorem

2.2 Cauchy’s Integral Formulae

2.3 Taylor and Laurent Series

2.4 Cauchy’s Residue Theorem

2.5 Real Integrals and Series

4



Chapter 3

Integral Transforms

3.1 Fourier Transforms and Their Inverses

3.2 Delta Functions

3.3 Laplace Transforms

3.4 Inverse Laplace Transforms via the Bromwich

Integral

3.5 Applications to Ordinary and Partial Dif-

ferential Equations

3.6 Applications to Physical Problems

5



Chapter 4

Bonus Chapter: Jokes

6


	Complex Numbers
	Functions of Complex Numbers
	Functions as Mappings
	Differentiation, Analytic Functions and the Cauchy-Riemann Equations
	Conformal Mappings
	Integration in the Complex Plane

	Contour Integration
	Cauchy's Theorem
	Cauchy's Integral Formulae
	Taylor and Laurent Series
	Cauchy's Residue Theorem
	Real Integrals and Series

	Integral Transforms
	Fourier Transforms and Their Inverses
	Delta Functions
	Laplace Transforms
	Inverse Laplace Transforms via the Bromwich Integral
	Applications to Ordinary and Partial Differential Equations
	Applications to Physical Problems

	Bonus Chapter: Jokes

