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As in our talk [Ye], for any integer 2 > 1, let us denote by PT(2) the set of reduced
ordered pythagorean triples with hypotenuse 2. And let

PT :=

⋃
2

PT(2)

be the set of all reduced ordered pythagorean triples. In this way we conve-

niently chose exactly one representative fromeachequivalence class ofpythagorean

triples. This choice is not really important, and we could just as well define

PT :=
{pythagorean triples}

equivalence

.

Recall that in the talk, we made use of the group �(ℚ) of rational points on the

unit circle �(ℝ) ⊆ A2(ℝ). (For the algebraic geometers, the linear algebraic group

� is the group scheme � = SO2,ℚ over ℚ, and it is the nonsplit 1-dimensional

torus over ℚ. The split torus is GL1,ℚ, sitting as a hyperbola inside A2(ℝ).) The

easy observation was that each non-torsion element � in the abelian group �(ℚ)
represents a reduced ordered pythagorean triple pt(�), and the resulting function

pt :

(
�(ℚ) − )

)
→ PT,

whete ) = {±1,±i} is the torsion subsgroup of �(ℚ), is surjective and 8 to 1.

Our main result (Theorem 5.2) was that

�(ℚ) = ) × �,

where � is a free abelian group, with basis indexed by the primes in ℤ that are

congruent to 1 modulo 4. Combined with the symmetries of the function pt, this

led to a full description of the sets PT(2) for all 2.
After the talk, M. Newman, a member of the audience, mentioned to me the

work of O. Taussky on a group structure of the set of pythagorean triples. Indeed,

such a structure was suggested in [Ta]. It was later studied be several authors, e.g.

[Ec].

I read these older references. Unfortunately, the idea of Taussky seems to be

a somewhat misguided one. The set PT does not seem to have any useful group

structure. It appears to me that in [Ta] and [Ec] the group structure of the free

group �(ℚ)/) was “forced” on the set PT in an artificial manner. This amounted

to a treatment that was less than elegant.

Date: original version 11 June 2015, modified 20 Nov 2020.

1



2 AMNON YEKUTIELI

References

[Ec] E.J. Eckert, The Group of Primitive Pythagorean Triangles, Mathematics Magazine, Vol. 57, No.

1 (1984), pp. 22-27.

[Ta] O. Taussky, Sums of squares, Amer. Math. Monthly, 77 (1970) 805-830.

[Ye] A. Yekutieli, Pythagorean Triples, Complex Numbers, Abelian Groups and PrimeNumbers, lec-

ture notes June 2015, http://www.math.bgu.ac.il/~amyekut/lectures/pythagoras/notes_compact.

pdf.

Department of Mathematics, Ben Gurion University, Be’er Sheva 84105, Israel

Email address: amyekut@math.bgu.ac.il

http://www.math.bgu.ac.il/~amyekut/lectures/pythagoras/notes_compact.pdf
http://www.math.bgu.ac.il/~amyekut/lectures/pythagoras/notes_compact.pdf

	References

