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Twentieth-century Hong Kong mathematics earns a special
status on its own. However, it is all because of Man Keung’s
endeavor, among others, that she deserves a place in the
international community in general and in the Chinese
community in particular.
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Mathematics in the Kingdom of Animals

Chokri Cherif
Department of Mathematics
Borough of Manhattan Community College, CUNY
In almost all pre-calculus books a rational function is defined in the classical sense as the ratio of
two polynomial functions, i.e. one polynomial divided by another polynomial. Also, pre-calculus
books do not make the connection between a) the graph of a rational function and b) the graph
of only its numerator, which is just the graph of a polynomial. In my pre-calculus class, instead
of defining a rational function in the classical sense, | define it as the product of a polynomial
and the reciprocal of another polynomial. For example, instead of saying two over three we
can say two times one third. By calling the polynomial a snake and the reciprocal of the other
polynomial a crocodile, the rational function is the result of the snake being bitten by the
crocodile. In mathematical terms, the snake being bitten by the crocodile is equivalent to the
polynomial being multiplied by the reciprocal of the other polynomial. The rationale behind
calling the polynomial a snake is the fact that the graph of a polynomial is a smooth continuous
curve that can be visualized as a snake, in particular, if it has more than one turning point. The
choice of the crocodile as one of the animals is related to the location of the denominator since
the crocodile hides under the water. What happens to a snake if a crocodile bites it? The snake
will be cut into many separate pieces, which is akin to the graph of a rational function. The
teeth of the crocodile are the exact poles (those values that make the denominator of the rational
function zero) of the reciprocal of the polynomial. The angry crocodile cuts the poor snake
with its teeth at exactly the vertical asymptotes (those values where the denominator is zero and
the numerator is not zero). The aftermath of the crocodile’s bite is determined by the thickness
of its teeth (i.e. the multiplicity and the parity [even or odd] of the poles). If the crocodile has
no sharp teeth (i.e. only pure complex poles) in the zoo of real numbers, then it won’t be able
to cut the snake into pieces. However, the crocodile will deform the snake by twisting it into a
different shape, causing serious damage. Even though it’s a very challenging task, a student who
uses this analogy of a crocodile bitten snake to create the graph of a rational function can
reassemble the snake into one piece after a detailed investigation of the crocodile’s teeth.
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The Snake before the bite The Snake cut in pieces The Snake being twisted
(Fig. A) (Fig. B) (Fig. C)
p() = (x=D(x+2)* R() = (X=D)(X+2)? ———— | () = (x=1)(x +2) —
(x) =(x=1)(x+2) x2D(x_2) (x) =(x-D(x+2) X +1)

Figure A illustrates a polynomial function p(x).

Figure B illustrates a rational function R(x)

for which the crocodile has two teeth, and Figure C illustrates a rational function r(x) for

which the crocodile has no sharp teeth in the zoo of real numbers.
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