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i)

ii)

iii)

iv)

The |:| about an axis is defined as the sum of the product of the particle mass
and the square of the perpendicular distance from the axis.
FERY : angular moment, centrifugal force, kinetic energy, moment of inertia,

momentum

The eigenfunctions corresponding to two different eigenvalues £ and E’ are I:',
meaning that the integral of the product of one of them and the complex conjugate
of the other is zero.

HER : complete, degenerate, normalized, orthogonal, regular

The I:' concerns itself with the problem of one or more point charges in the
presence of boundary surfaces.
R ¢ finite element method, Gauss’s law, Green function, Maxwell equation,

method of images

A thermodynamic process of a system is said to be |:| if the system is thermally
insulated so that no heat can be exchanged between it and its environment during
the process.

R ¢ adiabatic, conservative, homogeneous, isothermal, qualitative

When the Schrédinger equation needs to be solved using an approximation method,

I:' is applied to cases in which the real system can be described as a small change
from an easily solvable, idealized system.

HEUE : Fermi’s Golden rule, the perturbation method, the rotating wave approx-
imation, the variational method, the WKB method
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Classical dynamics has been the prototype of the scientific approach. In French the

term “rational” mechanics is often used, implying that the laws of classical mechanics

are the very laws of reason. Among the characteristics attributed to classical dynamics

was that of strict . In dynamics a fundamental distinction is made between initial

conditions, which may be given arbitrarily, and the equations of motion, from which

the system’s later dynamic state can be calculated. Modern dynamics was born with

Johannes Kepler’s laws of planetary motion and with Newton’s solution of the “two body”

problem. However, dynamics becomes enormously more as soon as we take into



(4)

account a third body. If the system is sufficiently complex, knowledge of the system’s
initial state generally does not allow us to predict the behavior of this system over long
periods of time. This persists even when precision in the determination of the
initial state becomes arbitrarily high. It becomes impossible, even in principle, to know
whether, for instance, the solar system that we inhabit is stable for all future times. Such
considerations considerably limit the usefulness of the concept of trajectories. We must,
then, consider ensembles of trajectories compatible with our measurements. But once we

leave the consideration of single trajectories, we leave the model of strict determinism.

We can make only predictions, forecasting average results.

R : complicated, determinism, ensemble, statistical, straightforward, uncertainty
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About 100,000 years ago, humans learned how to speak, and about 5,000 years ago
they learned to write. The complexity and diversity of human language sets Homo sapiens
apart from all other species. Of course there are other attributes that are uniquely human:
no other species wears clothes, creates art, or spends two hours a day on social media
in the way that humans do. But when Alan Turing proposed his test for intelligence, he

based it on language, not art or haberdashery, perhaps because of its universal scope and

because language captures so much of intelligent behavior: a speaker (or writer)
the goal of communicating some knowledge, then il some language that

the knowledge, and to achieve the goal. The listener (or reader) the

language, and the intended meaning. This type of communication via language
has allowed civilization to grow; it is our main means of passing along cultural, legal,

scientific, and technological knowledge.
e haberdashery: /NFIWEE, Hb L AHMEGESH

FIRY : acts, has, infers, perceives, plans, represents
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i) At the very beginning of the development of quantum mechanics, one was faced with
the problem of finding a differential equation describing discrete states of an atom.
It was not possible to deduce exactly such an equation from old and well-known
physical principles; Instead, one had to search for parallels in classical mechanics

and try to deduce the desired equation on the basis of plausible argument. Such an



equation, not derived but guessed intuitively, would then be a postulate of the new

theory, and its validity would have to be checked by experiment.
o parallel: FHLLAX

ii) It may seem perverse to use a computer, that most precise and deterministic of all
machines conceived by the human mind, to produce “random” numbers. More than
perverse, it may seem to be a conceptual impossibility. Any program, after all, will

produce output that is entirely predictable, hence not truly “random.”
e perverse: U< N7z, FRIERR

iii) The laws of nature and the results of all experiments performed in a given frame
of reference are independent of the translational motion of the system as a whole.
More precisely, there exists an infinite set of equivalent Euclidean reference frames
moving with constant velocities in rectilinear paths relative to one another in which

all physical phenomena occur in an identical manner.

e Euclidean reference frame: 2 — 2 1) w K JEfER

e rectilinear: [ERED
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