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1 �	J�M4 ABC !���# a, b, c, �M4 ABC !kC# T . \�℄V, ���&�R�!WM�M4 (C�# Pythagorean�M4) !kC�#R�. b#�!!<, �M4
ABC �# Heronian �M4, �t���EkC!XX#R�, S:, �t#�F!, �
gcd(a, b, c) = 1. :1 Heronian �M4!B�6Y\;Æ[& [1].

Heronian�M4E:1�e!.UBORj!`,,_�,& [2]��bh6 Heronian�M4&\;b#WM�rkm!:65"�M4 (G�6#"&�R"!�M4),&
[3] Tlba�Z/�#R�! Heronian �M4E:���!"H{/�!B℄"!'�;,, S,!%b':1�� Heronian �M4!�e.
 r, ra, rb, rc .	#tmvHEM A,B,C �'!pvH�T. �M4 ABC �#�\.Q!, � ha, hb, hc X�#R�, tZ ha, hb, hc .	#� a, b, c �!2/�. /N, ��M4 ABC #\.Q!.�<V�, �F!WM�M4tmvHEpvH�TX#R�. & [4] Z9Mb*y*�F\.Q (-WM)Heronian �M4, f_ r, ra, rb, rc ∈ N,  9Mb*y*�F�\.Q (-WM)Heronian �M4, f_ r, ra, rb, rc ∈ N, ��B!Q1�M4&�(M�M4. ?�, & [4] ��b�-a6(�:

(1) �/�L*y*6�M�F Heronian �M4, f_ r, ra, rb, rc ∈ N?

(2) �/�L*y*6�F Heronian �M4, f_ r, ra, rb, rc /∈ N?�&?�b��(�, ��b�-!Pe.ly 1.1 �L*y*6�M�F Heronian �M4, f_ r, ra, rb, rc ∈ N. S:, �L*y*6�M�F\.Q! Heronian �M4, f_ r, ra, rb, rc ∈ N.ly 1.2 �L*y*6�F Heronian �M4, f_ r, ra, rb, rc /∈ N.�' 2018 o 8 K 26 ���, 2018 o 9 K 21 ���704.
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2 mz 1.1 k�|d t ≡ 1262(mod3492), G t ≡ 2(mod 4), t ≡ 2(mod 9) x t ≡ 1(mod 97). |

a =
(5t− 4)(13t+ 4)(2t2 + 2t+ 1)

36
,

b =
81t4 + 16(t+ 1)4

36
,x

c =
97t2(t+ 1)2

36
.A 6|(5t−4), 6|(13t+4)� a ∈ N,A 2|t, 3|(t+1)� b, c ∈ N. .} 2|(a−1), 2|b, 2|(c−1).I�V

a+ b+ c =
324t4 + 324t3 + 162t2

36
=

9t2(2t2 + 2t+ 1)

2
,

a+ b− c =
130t4 − 64t3 − 32t2

36
,

a− b+ c =
130t4 + 196t3 − 30t2 − 128t− 32

36
,

b+ c− a =
64t4 + 192t3 + 224t2 + 128t+ 32

36
.?�

s =
a+ b + c

2
=

9t2(2t2 + 2t+ 1)

4
,

s− a =
32t4 + 96t3 + 112t2 + 64t+ 16

36
=

4(2t2 + 2t+ 1)(t+ 1)2

9
> 0,

s− b =
65t4 + 98t3 − 15t2 − 64t− 16

36
=

(5t− 4)(13t+ 4)(t+ 1)2

36
> 0,

s− c =
65t4 − 32t3 − 16t2

36
=

t2(5t− 4)(13t+ 4)

36
> 0.)i�� a, b, c `��M4��, x

T =
√

s(s− a)(s− b)(s− c) =
t2(t+ 1)2(5t− 4)(13t+ 4)(2t2 + 2t+ 1)

36
,

r =
T

s
=

(t+ 1)2(5t− 4)(13t+ 4)

81
,

ra =
T

s− a
=

t2(5t− 4)(13t+ 4)

16
,

rb =
T

s− b
= t2(2t2 + 2t+ 1),

rc =
T

s− c
= (t+ 1)2(2t2 + 2t+ 1),: rb, rc ∈ N. A 6|(5t− 4), 6|(13t+4) � T ∈ N, A 3|(t+1), 3|(5t− 4), 3|(13t+4) � r ∈ N,A 2|t, 2|(5t− 4), 2|(13t+ 4) � ra ∈ N.AD a !a2�0,�# 130

36
, �D b, c !a2�0,�, ?�'�.�! t, a > b, c.AD b2 + c2 − a2 !a2�0,�# 1918

1296
(> 0), ?�'�.�! t, b2 + c2 − a2 > 0,�;'�.�! t, �M4#�M�M4.



4 s P�� L�O �G Heronian �N5 363��L�� p, Æ p|b, p|c, NA 2|(c− 1) V, p 6= 2. ℄, AD 3 �R� c, : p 6= 3, AD 97 �R� b, : p 6= 97. ?�, A p|c, )i��
p|t A p|(t+ 1).� p|t, N p �R� 16(t+ 1)4, : p �R� b, g).� p|(t+ 1), N p �R� 81t4, : p ��R� b, g).^���, )i�� gcd(a, b, c) = 1.S:, A ha = 2t2(t+ 1)2 V, �M4�\.Q!, $℄ 1.1 T�.

3 mz 1.2 k�|d m ≡ 155(mod5005), G m ≡ −1(mod 13), m ≡ 0(mod 5), m ≡ 1(mod7) x m ≡

1(mod11).d n ≡ 2211(mod10010), G n ≡ 1(mod 2), n ≡ 1(mod 13), n ≡ 1(mod 5), n ≡

−1(mod7), x n ≡ 0(mod 11). AD 2n + 1 ≡ 4423(mod20020) x (4423, 20020) = 1,)i|Æ 2n+ 1 #��! n(A Dirichlet $℄V, �L*y*6Q9! n). |
a = (2n+ 1)(2m2 + 2m+ 1),

b = (n+ 1)2(m+ 1)2 +m2n2,x
c = (n+ 1)2m2 + (m+ 1)2n2.I�V

a+ b+ c = 2(2m2 + 2m+ 1)(n+ 1)2,

s =
a+ b+ c

2
= (2m2 + 2m+ 1)(n+ 1)2,

s− a = (2m2 + 2m+ 1)n2 > 0,

s− b = m2(2n+ 1) > 0,

s− c = (m+ 1)2(2n+ 1) > 0,)i�� a, b, c `��M4!��, x
T =

√

s(s− a)(s− b)(s− c) = (2m2 + 2m+ 1)n(n+ 1)m(m+ 1)(2n+ 1),

r =
T

s
=

mn(m+ 1)(2n+ 1)

n+ 1
,

ra =
T

s− a
=

(n+ 1)m(m+ 1)(2n+ 1)

n
,

rb =
T

s− b
=

(2m2 + 2m+ 1)n(n+ 1)(m+ 1)

m
,

rc =
T

s− c
=

(2m2 + 2m+ 1)n(n+ 1)m

m+ 1
,: T ∈ N. A 7|(n + 1) x 7 �R� mn(m + 1)(2n + 1) V r /∈ N, A 11|n x 11 �R�

(n+ 1)m(m+ 1)(2n+ 1) V ra /∈ N, A 5|m x 5 �R� (2m2 + 2m+ 1)n(n+ 1)(m+ 1) V
rb /∈ N, A 13|(m+ 1) x 13 �R� (2m2 + 2m+ 1)n(n+ 1)m V rc /∈ N.��L�� p, Æ p|a, p|b, p|c, N p|(2n+ 1) A p|(2m2 + 2m+ 1).



364 � 8 o Z A D 40 V� p|(2n+ 1), N p = 2n+ 1, A
0 ≡ b = (n+ 1)2(m+ 1)2 +m2n2 ≡ n2((m+ 1)2 +m2)(mod p),E (p, n) = 1, )i�� p|(2m2 + 2m+ 1), � p # 4k + 3 3��, :A p|(m2 + (m+ 1)2)!� p|m x p|(m+ 1), g).� p|(2m2 + 2m+ 1), A

0 ≡ b = (n+ 1)2(m+ 1)2 +m2n2 ≡ (m+ 1)2((n+ 1)2 − n2)(mod p),E (p,m+ 1) = 1, )i�� p|(2n+ 1), : p = 2n+ 1. E��eT ℄��g).^���, )i�� gcd(a, b, c) = 1, $℄ 1.2 T�.
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A Note on Primitive Heronian Triangles
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Abstract Infinitely many acute primitive Heronian triangles with integer inradius and

exradii are obtained, and infinitely many primitive Heronian triangles with non-integer in-

radius and exradii are also obtained.
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