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While the word "algebra" comes from Arabic word, its origins can be traced to the ancient
Babylonians, who developed an advanced arithmetical system with which they were able to do
calculations in an algebraic fashion. With the use of this system they were able to apply formulas
and calculate solutions for unknown values for a class of problems typically solved today by using
linear equations, quadratic equations, and indeterminate linear equations. By contrast, most
Egyptians of this era, and most Indian, Greek and Chinese mathematicians in the first millennium
BC, usually solved such equations by geometric methods, such as those described in the Rhind
Mathematical Papyrus, Sulba Sutras, Euclid's Elements, and The Nine Chapters on the
Mathematical Art. The geometric work of the Greeks, typified in the Elements, provided the
framework for generalizing formulae beyond the solution of particular problems into more general

systems of stating and solving equations.

Mathematics arises wherever there are difficult problems that involve quantity, structure, space, or
change. At first these were found in commerce, land measurement and later astronomy;
nowadays, all sciences suggest problems studied by mathematicians, and many problems arise
within mathematics itself. For example, the physicist Richard Feynman invented the path integral
formulation of quantum mechanics using a combination of mathematical reasoning and physical
insight, and today's string theory, a still-developing scientific theory which attempts to unify the
four fundamental forces of nature, continues to inspire new mathematics. Some mathematics is
only relevant in the area that inspired it, and is applied to solve further problems in that area. But
often mathematics inspired by one area proves useful in many areas, and joins the general stock of
mathematical concepts. The remarkable fact that even the "purest" mathematics often turns out to
have practical applications is what Eugene Wigner has called "the unreasonable effectiveness of

mathematics."

Understanding and describing change is a common theme in the natural sciences, and calculus was
developed as a powerful tool to investigate it. Functions arise here, as a central concept
describing a changing quantity. The rigorous study of real numbers and real-valued functions is
known as real analysis, with complex analysis the equivalent field for the complex numbers. The
Riemann hypothesis, one of the most fundamental open questions in mathematics, is drawn from
complex analysis. Functional analysis focuses attention on (typically infinite-dimensional) spaces
of functions. One of many applications of functional analysis is quantum mechanics. Many
problems lead naturally to relationships between a quantity and its rate of change, and these are
studied as differential equations. Many phenomena in nature can be described by dynamical
systems; chaos theory makes precise the ways in which many of these systems exhibit
unpredictable yet still deterministic behavior.
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Direction: Write an essay with no more than 500 words, including a schematic description of
the time schedule for your postgraduate research, a brief introduction of your currently
involved scientific research project, and a brief prospect of your future career pursuit.
Particularly, for those PHD candidates, please also provide some comments and suggestions

on postgraduate-course-setting in our school in the essay.
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