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Preface to Volume 11

Volume I of this work did two things. It developed the theoretical framework
of financial wave mechanics: the financial Schrodinger equation and its wave
phenomena. It then applied that framework to every major asset class and to
every major risk management problem. And it took the framework to the data.
Volume I prices a live CBOE SPX option chain and fits three decades of VIX
history. It reads the June 2026 US Treasury curve as a wave function. It measures
quantum value at risk against fifty years of S&P 500 returns. Volume II asks the
complementary question: how do you compute all of this at production scale?

This is not a minor question. A closed-form quantum option price is beautiful, but
a beautiful formula is not yet a pricing library. Between the two lie the choice of
quadrature, the damping parameter, the grid, the optimiser and the stopping rule.
The practitioner who has read Volume I asks a fair question. “Very well, but how
do I price this barrier option with a quantum correction on Monday morning?” It
deserves a complete and honest answer.

This volume is that answer. It is organised as a systematic treatment of the
numerical methods that suit the wave-mechanical setting best: eighteen chapters
in six parts. Part I begins with the most analytically tractable: Fourier methods
and perturbation theory. Part IT turns to grid-based solvers, from finite differences
to finite elements and spectral methods. Part III covers Monte Carlo, including
quasi-random sequences and Markov chain calibration. Part IV treats numerical
integration itself: Gaussian quadrature, and the oscillatory integrals that interfer-
ence makes unavoidable. Part V works through calibration asset class by asset
class — equity, rates, credit — and then across them, where one Ay is shared.
Part VI closes with the production tools — the online platform, GPU acceleration,
backtesting and real-time systems.

The title Numerical Recipes for Financial Wave Mechanics is chosen deliberately.
Like the classic numerical analysis reference it invokes, this volume aims to be
a book that practitioners keep open alongside their code: not a textbook to
be read from cover to cover, but a handbook to be consulted when a specific
computational problem arises. Each chapter presents the method, its complexity,
its accuracy guarantees, its known failure modes, and its implementation recipe —
a self-contained guide to applying the technique to the quantum finance problems
of Volume I. Each recipe names the Volume I result it implements, gives the
algorithm step by step with its stopping rule, and ends with a complete Python
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Preface to Volume IT

listing, a worked example on the calibrated state, the pitfalls, a measured cost
and a verdict on when to use it. Every listing was run for this edition, and each
timing names the machine that produced it.

A word on data. The corpus behind the two volumes holds one live option snapshot,
the CBOE S&P 500 chain of 11 June 2026, and three public series: the VIX,
the US Treasury curve and fifty years of S&P 500 closes. Where a chapter uses
licensed data it says so, and where a study has not yet been run it prints the
template rather than a number.

The online platform described in Chapter 15 (https://quantum.abdelkader.
site) provides interactive implementations of every method in this volume: online
calculators, documented notebooks, and calibrated datasets. The platform is
maintained and updated continuously, so that the code never goes stale with the
book.

I have written this volume for the reader who has to make the framework work.
That means the quantitative analyst building the pricing library, the risk manager
who must validate it, and the graduate student who wants to reproduce every
number of Volume I. Some familiarity with numerical analysis helps, but I have
assumed none. Each method is developed from its first principle, with the worked
example and the failure modes that a working implementation needs. Volume I is
the natural companion, although a reader who only needs one recipe can start
with the chapter that contains it.

My thanks go again to the students, the traders, the risk managers and the
colleagues whose questions shaped Volume I. This volume grew out of the same
conversations. I owe a particular debt to the practitioners who kept asking, of
every result, how the number had actually been obtained. Their insistence set the
agenda for these chapters. Any errors that remain are mine alone.

Abdelkader Bousabaa
Paris, August 2026
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A beautiful formula is not yet a pricing library.
This is the code behind the theory.

Volume I derived the financial Schrédinger equation and took it to the data. This volume
answers the next question: how do you compute all of it, correctly and fast enough
to quote on Monday morning? Eighteen chapters, each with a step-by-step recipe, a
complete Python listing that run: worked example on the calibrated S&P 500 state,
the pitfalls that actually bite, a measured cost and a verdict on when to use the method.

Volume II covers the numerical methods that suit wave mechanics best, in six parts:
Fourier transforms and the quantum characteristic function; perturbation theory and
WKB; finite differences, finite elements and spectral solvers that stay unitary; Monte
Carlo, quasi-random sequences and Bayesian calibration by MCMC; Gaussian quadra-
ture and the oscillatory integrals that interference makes unavoidable; calibration asset
class by asset class and then across them, where one financial Planck constant is shared;
and the production stack — online platform, GPU acceleration, backtesting protocol
and real-time systems that recalibrate in under a millisecond. Every listing was run for
this edition, every timing names the machine that produced it, and where a study has
not been run the book prints the template rather than a number.

Abdelkader Bousabaa is a quantitative finance practitioner and lecturer based in
Paris. Trained at Crédit Lyonnais, he has taught quantitative finance for more than
twenty-five years and worked as a consultant for banks, asset managers and insurers
on derivatives pricing, model validation and risk management. He founded and devel-
oped an asset management company in London, and has built and validated quantitative
models in production.
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