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ABSTRACT

Our aim is to solve the quadratic Diophantine equations
1161146329226x2—y2= + 1. Two starting least positive integer solutions are
obtained.
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1. Introduction. In Diophantine equations only positive integer solutions

are calculated. Solutions of quadratic Diophantine 4,2 4+19=7" and »2111=3"

are discussed by Devi [1]. Unique integer solution of the equation 42 _13=3" is

discussed by Sharma, Singh and Harikishan [3]. Ternary cubic Diophantine
equation is solved. Different patterns of non-zero positive integer solutions are
obtained by Gopalan and Somnath [2]. Our aim is to find the positive integer
solution of quadratic (in two variables) Diophantine equations.

2. Formation of the problem. Consider the quadratic Diophantine

equations Nx? — y* = +1, where N is a positive integer. Let /N = x, be the quadratic
irrational number. The algorithm for \/NV generates the infinite simple continued

fraction of the form [q,,9,,95,-:9,,4,.1---] as follows

1
1
il =[xl],x2 = % —q,
1
q9, = [xn]’xn+1 - X, —q,
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We do not have to calculate infinitely many g¢/s. Since the quadratic

irrational number is always periodic. So it is of the form

I:q01q17q27"‘5qn7qn+17“‘7qn+m:|. It is also found that ¢, ,, =2q,. Number of terms m,

fromgq,,; togq,,,, is called period of continued fraction. If the period is odd both
the equations have positive integer solution.

We denote the n* convergent C, = P, /Q, , therefore

G 252@;
@ 1
C, ziz CIOCI1+1;
Q ¢ (2.2)
= P, _ g, +P, for n>2
Q, ¢Q,.+Q,.

The solutions of the equations Nx* —y* = +1 are
x=@,,y=P for 1=0,2,4,.. and

x=@,,y=P for i=1,3,5,.... respectively.

3. Results and Discussion.

J1161146329226 = [1077565,2155130].

In this case, period of continued fraction is one, which is odd. Therefore both the
equations can be solved.
From (2.1) and (2.2), we get

P, =1077565,Q, =1, P, = 2322292658451,Q, = 2155130, P, = 5004842577008581195,

Q, = 4644585316901, P, = 10786086382990825883438801,Q, = 100096885154015007260
Solutions of the equations 1161146329226x2—y2= 11 are

X y
1 1077565
4644585316901 5004842577008581195
and
X y
2155130 2322292658451
100096885154015007260 10786086382990825883438801

Only two starting least positive integer solutions are calculated.
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4. Conclusion. There will be infinite number of solutions. In this problem
only two solutions of each of the equation are calculated. One may find the solution
of other Diophantine equation of the form Nx* — y* = n, where n is a positive integer.
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