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Abstract

Current generation rules of the primitive Pythagorean triples do not systematically and exhaustively
produce all derived Pythagorean triples. To solve that problem, in this paper, we take m, the length of
(hypotenuse - long leg) for a right triangle, to be our key entry point; by classifying and discussing the
prime factorization form of such an m, we obtain the general construction formulas of Pythagorean
triples with respect to difference of various kinds. The above result shows that if the difference is an
integer that is square-free, then we get those Pythagorean triples which are simply multiples of primi-
tive ones having a difference equal to either 1 or 2; if the difference has square factors, then we may

WEFIH: AR A BB T BEER A ). MR B, 2026, 15(8): 217-225.
DOI: 10.12677/aam.2026.158347


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2026.158347
https://doi.org/10.12677/aam.2026.158347
https://www.hanspub.org/

iRk sC

construct more than one family of Pythagorean triples independently by considering the combined
form of each of its square factors. The proposed approach is capable of entirely covering all primitive
and derived Pythagorean triples over the domain of positive integers, providing new algorithms and
theory to count Pythagorean triples in intervals and study Pythagorean numbers.
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Table 1. Pythagorean triples when m=1
1. m=1FaRRHHE

) S8k il a KEAML b FE AL ¢
1 1 5 4 3
2 2 13 12 5
3 3 25 24 7
4 4 41 40 9
5 5 61 60 11
6 6 85 84 13
7 7 113 112 15
8 8 145 144 17
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Table 2. Pythagorean triples when m =3
2. m=3BTMAIRR A

e S8t il a KEML b FHEAMAL c Xof LA JiR A 4H
1 3 15 12 9 (5,4,3)
2 5 39 36 15 (13,12,5)
3 7 75 72 21 (25,24,7)
4 9 123 120 27 (41, 40,9)
5 11 183 180 33 (61,60, 11)
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Table 3. Pythagorean triples when m =6
F# 3. m=6RHAREKA

e ¥t R a KEMAL b FEML e R AR Ji 20
1 2 15 9 12 (5,3,4)
2 3 30 24 18 (10, 8, 6)
3 4 51 45 34 (17,15, 8)
4 5 78 72 30 (26, 24, 10)
5 6 111 105 36 (37,35, 12)
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Table 4. Pythagorean triples of Case One when m =9
F 4. m=9 FER—ABRHA

] ZHin il a HAIAL b B c
1 5 17 8 5
2 7 29 20 1
3 9 45 36 7
4 11 65 56 3
5 13 89 80 9

Table S. Pythagorean triples of Case Two when m =9
F 5. m=9 BER %A

Fr5 SRt il a HAILD HAL c
1 3 45 36 27
2 5 117 108 45
3 7 225 216 63
4 9 369 360 81
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