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The goal of this book is to model financial instruments, such as options, bonds and interest-rate products by partial differential equations, finite differences and C++. It is intended for IT and quantitative finance professionals who know this material and wish to deepen their knowledge and for those readers who use techniques such as Monte Carlo, Fourier transform methods, stochastic differential equations and lattice methods (for example, the binomial method) for instrument pricing.

We integrate a number of well-known areas to create a traceable and maintainable path from when a financial engineer proposes a new model to when he or she codes the resulting equations in C++. When viewed as a black box, the core process in this book is to produce C++ classes and code for financial engineering applications. Furthermore, we give lots of examples of code that developers can use without much hassle. The accompanying CD contains all the source code in this book. We provide guidelines, algorithms and reusable code to help the reader to achieve these ends. The main activities that realise the core process are:  

	
    Activity 1: Map the financial model to a partial differential equation (PDE)

    
	
    Activity 2: Approximate the PDE by the finite difference method (FDM)

    
	
    Activity 3: Implement the FDM using C++ and design patterns.

    


In this book we shall concentrate on Activities 2 and 3. Since this is a book on the application of C++ to financial engineering we concentrate on mapping the numerical algorithms from Activity 2 to robust and flexible C++ code and classes. However, we shall provide sufficient motivation and background information to help the reader to understand the complete ‘instrument life cycle’. This life cycle describes the processes, activities, decisions and alternatives that describe how to program models for financial instruments in C++.

The topics in this book relate to finance, partial differential equations, numerical schemes and C++ code, and for this reason we use the term Computational Finance to sum up these related activities (see Seydel, 2003, where the same phrase is used). The foundations for partial differential equations and finite difference schemes for financial engineering applications are discussed in Duffy (2004b).
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Higher Categories and Homotopical Algebra (Cambridge Studies in Advanced Mathematics)Cambridge University Press, 2019

	This book provides an introduction to modern homotopy theory through the lens of higher categories after Joyal and Lurie, giving access to methods used at the forefront of research in algebraic topology and algebraic geometry in the twenty-first century. The text starts from scratch - revisiting results from classical homotopy theory such as...
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The Manga Guide to Databases (Manga Guide To...)No Starch Press, 2008

	
		Want to learn about databases without the tedium? With its unique combination of Japanese-style comics and serious educational content, The Manga Guide to Databases is just the book for you.

	
		Princess Ruruna is stressed out. With the king and queen away, she has to manage the Kingdom of Kod's humongous...
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Smashing WordPress: Beyond the BlogJohn Wiley & Sons, 2012

	The ultimate guide to WordPress, from the world's most popular resource for web designers and developers


	As one of the hottest tools on the web today for creating a blog, WordPress has evolved to be much more that just a blogging platform and has been pushed beyond its original purpose. With this new edition of a...
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Mastering Autodesk Maya 2011Sybex, 2010

	A beautifully-packaged, advanced reference on the very latest version of Maya


	If you already know the basics of Maya, the latest version of this authoritative book takes you to the next level. From modeling, texturing, animation, and visual effects to high-level techniques for film, television, games, and more, this book...


	[image: ]	[image: ][image: Using R for Numerical Analysis in Science and Engineering (Chapman & Hall/CRC The R Series)]

Using R for Numerical Analysis in Science and Engineering (Chapman & Hall/CRC The R Series)CRC Press, 2014

	Instead of presenting the standard theoretical treatments that underlie the various numerical methods used by scientists and engineers, Using R for Numerical Analysis in Science and Engineering shows how to use R and its add-on packages to obtain numerical solutions to the complex mathematical problems commonly faced by scientists and...
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DevOps for Serverless Applications: Design, deploy, and monitor your serverless applications using DevOps practicesPackt Publishing, 2018

	
		Set up complete CI and CD pipelines for your serverless applications using DevOps principles

	
		Key Features

		
			Understand various services for designing serverless architecture
	
			Build CD pipelines using various cloud providers for your serverless applications
	...
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