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ABSTRACT

The binary quadratic equation representing hyperbola given

ax-—(a-1y =a,a>1 analysed for determining its non- zero distinct

integer points. The recurrence relations satisfied by x and y are given. A few
interesting relations among the solutions are presented.
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INTRODUCTION:

The binary quadratic Diophantine equations offer an
unlimited field for research because of their variety
[1-2]. For an extensive review of various problems
one may refer [3-25] . This communication concerns
with yet another interesting binary quadratic

equation ax® — (a— l:}_‘L-': =a,a=1
representing hyperbola for determining its infinitely
many non-zero integral solutions . A few interesting
properties among the solutions are presented.
METHOD OF ANALYSIS :

The hyperbola under consideration is
ax*—(a—1)vi=a,a>1 @
Introduction the linear transformations
x=X+(a—DTandv=X+aT

in (1), it is written as

X*=T*(a*—a)+1

which is a pellian equation , whose general solution

(,r?n, Tn) is given by

- 1
Xr: = T Jn
= 1
T = ——
n :\.-'Eg”
where

= (Ca-D+2v@=a)" +(@a-D-2v@=a)"
gn = (@a— 1D +2vam— ajnﬂ —(a—1)—2va®— a)n“
In view of (2), the integer values of X and v

satisfying (1) are given by
2a-—1

Xp41 = f: +yva-—ag,

Vat-a f2a-1
Mat1 = (If: + - ( _1 )Qﬁz)

a
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The recurrence relations satisfied by the X and v
values of (1) are given by

Xntz — (4{1 - 2:}}‘.'”_,_: T Xpp1 = 0

x, =2a—1and x, = 8a* — 8a+1
Similarly,

Vnvz — (4'{1 - 2:}.1"'??:+2 T Vg1 = 0

, Vo =Z2aand v, = 8a® —4a

A few interesting relations among the solutions are

(4].

[5].

as follows:
(1), xp42=(a—1Ivauy1 — Xt
[6].
(2).x,45 = (64a* — 128a® + 92a° — 2
160a® + 124a? — 26a —

(3)-}'rz+l (xrz+2 -+ Xn+_1_)‘ [7]

a—1

(4‘)-3‘"n+2 = (ﬂ) Vn+1 — (m) Xn+1

a—1 a—1

ey . _ [3@°-16a’+Ba-1) 760° +12a° -4
(J)-}‘iz+3 = a1 Y41 — a1 Xnt1 8]

(6).(4a — 2) x5p42 — (4a — D ysp4 + 2

is a perfect square.

(7).6((2a — 2)x012 — (da — Dyay o + 2)

is a nasty number (.
(8).(4a — 2)x3,45 — (4a — Dyap s + 3, 1S 2

cubical number

REMARKABLE OBSERVATION:

Let

Opyr1 = (4(1 - 2:}.3‘.'_,:_,_1 - (4(1 - 4:}.1"'?.r:+1
JIQT!+1 = (4'51: —0a+ 2:}_‘L'?n+l - 4'(“: - a:)-xnﬂ

Note that the pair (:{1’”_,_1,‘-'?”4_1:} satisfies the [11].

hyperbola
18.1-_;+1 = (a” — a:}a;_:+1 +4(a—a”)
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