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ON THE SOLUTIONS OF t +t =t AND t -t
m n X m n y
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Tbe problem of determining all non-trivial ((.e. m, n, X, y >

1) solutions of tbe system

t t
1 + Ty X
vt -t t
m n y
where t - k. (K + 1>/2 1is the k-th triangular number, 1is formala-

ted iIn Waclaw SierpinskiJs monography [11 on the triangular num-
bers. Following the method from [2] and the results from [3], we
shall determine the set of all solutions of (1) and @).

Initially, we note, that the set of solutions <, m, n> of ()
is determined in [3]. It is

<Pp.-.0O + 1} + r2 -r)2.r, . (b + 1) - r2 -r)2.r, tb

GG E£N)&  £EDOG-O + 1)) &E-@, b. 0 + 1)r) & (2 <
r <b - 1)3t X
where (see [3]):D(N) = (M -:m / nand m <n}
From (1) and () we obtain:

t -t =2.t 3)
X y n

The set of the solutions <x, y, n> of (@} is constructed by
the same means as it is done in [3 and this set is the follo-
wing :

J 2 2

{<@.aa @ +1)+q -9)/2q9 C.aa@+1)-qg -9d/2.9, 3y

@€N) $(@€0@.a.(@a + 1)}y &E-(@, 2.2 @+ 1>/q) & (2 <
q < a."/2)}.
For obtaining of the solulions <x, y, m, n> of the system (1)-
() we must replace:
a-»b
and
] 2 2
Q.a.@i1 1) +q -9g)2.q=0GOG0G11}y+r -r)/2.r,



2

q- r Q@.a.(@a + 1) +q ).r i a.(a + 1).q - 0,
efrom where

2 2 2 4
f(a, @) -r - @.a (@ + 4 +q - pis,a (@ + 1) + qg )/2.q (©)

The second root does not satisfy the conditions abour q and r,

because
2 2 2 4
2.a,(@ +* 1) + ¢ + 4. a .(a + 1) +qg )/2.q > 2.a.(@ + 1)/q
> a + 1.
Let predicate P(a,r) note that r - f(a, q) from @) 1is a natu-

ral number.

From:
2 2
b.OG i 4) - r - r)/2.r . + 4) +r - r)/2.r -r

2
@ a (@ + 4 +aqg -49)/2.q9 - f(a, o

follows that all components of the system can be determined.

From () follows that m > n, 1i.e.

2
Gb.® + 4) -r -r)/2.r >0b
or
2
2.a.(@a + 4) +qg -49)/2.q9 - f(, qg) > a.
Hence:
f@ @ < @a (@ + 4 -9 +49g -09)/2.q9.
Therefore all solutions <x, vy, m, n> of the system @ - @
are elements of the set
2 2
{<@.a {a 4) + q - g)/2.q C.a. (a + H -q - gq)/2. q,
2
@.a. (@ *+ 4) + q - q)/2,9 - f(a, g), a> : (a € N) &
(g € l.a,{a i 4)) a E- (q a.(@ + 43}/9) & (2 < g <
a. aP@ q aE-(FfG., q), 2,a.( + 4)/f{a, q))
2
a (fF@@ o < -a- @ i 4 -9g) +aqa -9g)/2.9)}.

By condition, a > 2.
Let a = 2, then q 2, but P (@, q) is not valid.

Let a 3, then ¢ 3, but P(a, q) 1is not valid.
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Let a r 4, then

4, but P(a, ) 1is not valid.

Let a = 4, then

Ffbut P{a, q) is no#valld,

~

q

q

Let a F then g - 2, but P(a, q Is not valid.

Let a - 5, then q - but P(@, g is not vaild.

Let a - Ui then g = 5 and re= 2. Then <8, t 6 5> is an ele-

t of the above set (see [1}) and this is the minimal one m

this set about the value of a,

sol

wer

(m

Another question is diECUSSed In 11], too - to cletermine the

utions of the system (i)-(2), where m - n + 1
From the above form of the set follows directly, that the ans-

is related to the solution of the equality:

1,€e.

and

-) @Q.a.(@ +1) +a9 -49)/2,q9 - f@, q) -a + 1 (=n + 1),
2,a.(@ f1) +q -qg -2.q9-fC, 9) q.(a + 1)
from (@) it follows that
) d 2 4
2.a + 3} .q -4.a .@adai 1) +qg . )

Let the predicate Q(a, q) be valid iff a and q are soluti-

ons of (5)-
solutions <x, vy,
t T
Clain * n X
t t t
V nili n y
is

2.a.(a + 1) i@ q)/2.q,
a> - (@af N) & (q to.a.
& (2 <q s a. >V) aqQq(a,
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