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Mathematics is alive and well, but living under different names
[4]

Mathematics without borders
1998

•

Discovery, innovation

•

Complex problems require good
mathematical foundation.

Mathematical
Sciences

•

Mathematics is interdisciplinary

Caption: The mathematical sciences and their interfaces in 1998 (left) and 2013 (right). I
figure on the left, the empty “bubbles” are meant to reflect the many other intersections
are not explicitly labeled. As the number of interfaces increase, the mathematical sciences t
selves broaden in response and play an important role in a highly-integrated system. Th
schematics are notional, based on the committee’s varied and subjective experience rather
on specific data.

2013

Committee on the Mathematical Sciences in 2025: Thomas E. Everhart, California Institute of Tech
Chair; Mark L. Green, University of California, Los Angeles, Vice-Chair; Tanya S. Beder, SBCC Gro
James O. Berger, Duke University; Luis A. Caffarelli, University of Texas at Austin; Emmanuel J.
Stanford University; Phillip Colella, E.O. Lawrence Berkeley National Laboratory; David Eisenbud,
Foundation; Peter W. Jones, Yale University; Ju-Lee Kim, Massachusetts Institute of Technology; Yann
New York University; Jun Liu, Harvard University; Juan Maldacena, Institute for Advanced Study; J
Morgan, Stony Brook University; Yuval Peres, Microsoft Research; Eva Tardos, Cornell University; Marg
Wright, New York University; Joe B. Wyatt, Vanderbilt University
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The rise of computer technology
•

Demand of mathematical skills

•

More powerful computers

•

Dependence on computer simulations & large data

•

Mathematics as framework for new science

Mathematics

Computation

Domain

Academics in industry
CV
PhD

Batteries

included

PhD in…Physics, Biology, Chemistry, Geology, Engineering, astronomy,
etc
Skills:
• Applied mathematics, problem solving, data analysis, Bayesian learning,
uncertainty quantification.
• Mathematical analysis, modelling & Algorithm development

•

Science is the same

•

Practical vs Fundamental problems

Programming:
Python, C++ (keen on learning new languages) Matlab, Mathematica,
latex, SVN, GIT, GitHub, Bitbucket..
High performance computing:
Parallel & distributed. Proficient in analysing big data.

and the actual demand in the business sector. The
respondents of the ESF questionnaire, both from busi-

areas align themselves quite closely to the diagonal
line. The areas that seem to be most important (chosen
most often) are those belonging to the areas of Systems

Mathematical tools These
available
vs demand
are slightly more often chosen by academia than

of mathematical expertise as well as fields of applications of mathematics that are relevant for activities in
-

Figure 2.
indicates total number of respondents.
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generated direct GVA in excess of £200 billion.
The measure used to evaluate the economic
contribution of mathematical science research is
gross-value added (GVA). The OECD defines Gross
Value Added as the value of output less the value of
intermediate consumption. It is analogous to Gross
Domestic Product. The GVA analysis presented in this
section is based on domestic use Input/output tables
from the ONS.

Mathematics in industry— vital in a knowledge-based economy
Figure 4.2.1. Top 20 sectors for direct mathematical science GVA in the UK, 2010, £m
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Figure 4.1.2. Direct jobs in mathematical science occupation employment as a percentage of all jobs in that sector, 2010
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As can be seen, the list of top sectors in terms of
GVA is not dissimilar to that of top sectors in terms of
employment, although banking and finance rises from
sixth place in the rankings to first place on account of

Contribution mathematics is significant in UK economy

4.4 Conclusion
“Without maths we can’t count on our jobs.”
Headline from The Times, 26th July 2012
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Schlumberger Cambridge Research

World’s
leading provider
of technology
for reservoir characterisation,
drilling, production,
and processing to
the oil and gas
industry.

Schlumberger

•

R&D centres world wide,

Fact sheet

•

Research comprises from
engineering problems to

•

Has five major laboratories in the UK.

•

Schlumberger Cambridge Research has about 120 scientists.

•

Collaboration with Universities: Southampton, Cambridge, Oxford
and Edinburgh ….

•

Main funding EPSRC (master and PhD students)

•

Patented technology and establishment of spinout companies.

fundamental research of
natural phenomena.

Employs around 4500 scientists and engineers in more than 60

Main research projects:
• Automation and control: automated drilling operation to reduce personal and environmental risks.
• Sensing: Ensuring the safety and efficiency of oil and gas operations and preventing leakages

Sensing, Automation & Control

Worker and environment safety in oil fields has utmost priority because it deals
with dangerous operations in remote locations

Internet of Things platforms. Eliminate the need for workers to go to hazardous
locations.

Improve Decision Making, Production and Maintenance Planning, Optimisation, Availability and
Safety

Sensing
Sensors, providing both real-time analysis and post-acquisition processing.
• Based on sampling technologies
• Real-time detection and estimation of overpressured formations
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Automate drilling process

Hydrodynamics,
chemical kinetics,
geology, differential
equations, stochastic
analysis, uncertainty
quantification,
Learning algorithms
….

Understanding mechanisms + data

Mathematical model
Which are the control parameters, which
are the constraints and what is the goal

1. Numerical simulations,
2. Validation of the model with data
3. Adapt the model

Improve, optimise & control the process using online data
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