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Abstract

We use a TI-84 program to show 7’s rationality implies that a radius at
90 degrees must have a defined slope, a contradiction.

Arc lengths and slopes

Looking at Figure 1, every rational arc length, P/ can be used to form
a line with a defined slope. There is thus a one-to-one correspondence be-
tween rational numbers given by the tick mark P/ and arc lengths given
by intersections with a circle. We can say that every rational arc length has a
line with a defined rational slope. As a vertical line, the positive y-axis, that
radius has no slope, it has no rational arc length. Therefore 7 /2 is irrational.
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Figure 1: Left: Any rational P/() generates a line with a defined slope and arc
length. Right: Code for program.



Series

A limiting process is needed for rational numbers to converge to 7 /2. The
limiting process (additions) of an infinite series will work provided it doesn’t
converge to a rational number; if it did that would again be a single rational
number giving a line with a defined slope and corresponding arc. The series
implied by the decimal representation of 7 will work: as 7 is a real number
it has such a representation and by our reasoning it must converge to an
irrational number.

Conclusion

This is a geometric proof of 7’s irrationality. Hardy gives a geometric proof
of the irrationality of the square root of 5 [2]. Sondow more recently gave a
geometric proof of the irrationality of e [5]. Curiously the proof given here
seems to be the simplest in this list.
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