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The Legend of Taylor expansion

Recently, I've been exploring various manipulations of
Taylor expansion on the Wolfram mathematics platform
with the assistance of ChatGPT. Al demonstrates the
capability to automatically compute coefficients within
Taylor expansions, resulting in intriguing and genuinely
delightful answers. This leads me to contemplate
whether Al is gradually replacing me. In my earlier
years, | immersed myself in wireless communications
research, employing Taylor expansion during the
analysis of radio channels. Each time a problem
fit into a Taylor expansion, it felt like a moment of
enlightenment, given its ability to organize intricate
mathematical expressions neatly. Moreover, Taylor
expansion finds application within the realm of Al. The
effectiveness of neural networks relies on adjusting their
parameter values during the training process. Taylor
expansion can be leveraged to fine-tune Al parameter
values, enabling more efficient optimization.

Who devised this effective method? As the name
implies, it was none other than the scholar Taylor
himself. The expansion is, indeed, attributed to
the British mathematician Taylor (Sir Brook Taylor).
However, before 1797, the French scholar Lagrange
(Joseph Lagrange) introduced the concept of the Taylor
theorem with remainders. The Taylor series consists of
an infinite number of terms, but in practical applications,
truncation becomes necessary, involving the selection
of a limited number of terms. Subsequently, the
Taylor theorem is used to estimate the error in this
approximation. | have published multiple journal papers
focused on the computation of errors.

The most remarkable story involving the Taylor
expansion occurred during the Russian Revolution.
Around 1917, a 23-year-old named Igor Tamm (1895-
1971) held a position as a physics professor at Odessa
University in Ukraine. This period was marked by chaos,
disorder, and a scarcity of food. With hunger gnawing
at his stomach, Tamm ventured into a nearby village
in search of food. Unfortunately, luck did not favor him
upon his arrival. He found himself face-to-face with a
group of anti-communist rioters who had surrounded
the entire town. Tamm's urban attire set him apart from
the typical villagers, arousing suspicion among the
rioters and ultimately leading to his instant capture.

The mob leader inquired about his means of livelihood.
Tamm explained that he was a university professor and
was searching for food. “What subject do you teach
at the university?” Tamm stuttered in reply, “I teach

mathematics.” The mob leader said, “Very well. | shall
present you with a mathematical problem to solve.
Expand the Maclaurin series up to the nth term and
calculate the error. Should you provide the correct
answer, your life shall be spared. An incorrect response,
however, will result in a gunshot, allowing you to meet
your Creator.” The Maclaurin series is, in fact, the Taylor
series of a function at x=0, formulated by Newton's
student Maclaurin in the year 1742.

Having listened, Tamm was more than just scared. With
the gun's muzzle aimed at him and his hand trembling
as he held the pen, he summoned his courage and,
using Taylor's expansion, carefully and gradually worked
out the solution. He then displayed the outcome to
the mob leader. After scrutinizing it closely, the leader
announced, “Correct! You're free to leave.” In a state of
panic, Tamm hurriedly escaped, not even aware of the
bandit's name.

Tamm's subsequent discovery of Cherenkov radiation
earned him the 1958 Nobel Prize in Physics. Today's
students, who are familiar with a comfortable and
privileged lifestyle, often evoke within me a sense of
envy for the mob leader. | find myself genuinely intrigued
by the notion of adopting his tactics—employing
intimidation with firearms against students—as it might
potentially lead to research breakthroughs. This raises
the question: Can Al truly replace mathematicians?
Nevertheless, when faced with a scenario in which
a gangster forces you to perform an on-the-spot
derivation of a Taylor series at gunpoint, ChatGPT
would be unable to provide any assistance.
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