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O ABSTRACT 0O

In this research, we investigate solving both of Diophantine equations in the title of
research in Z. If m is a prime number, then both of Diophantine equations are solvability if
and only if one of them is solvability, and we find conditions to make one of equations
solvability if and only if the other is solvability, and use the solution of one to find the
solution of other. Besides of determine conditions to solvability of the Pell’s equation and
one case of generalizations Pell’s equation, and we find relation of main solution of Pell’s
equation and other case of generalization Pell’s equation. Adding of them we prove some
results about solution of Pell’s equation, where m is an odd number.
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.Q£=2Qiag(a=1

2
k= é dal e EheY By cn Ml Gy Sae | Bxie n(Ep) = (1DF =1 of (ks tousal
:L"ﬁ s

2

l
Al - mB%_1 = (—1)5Q£ = +2.

2 2

Aslad) o8 (1) Tapsad) can oSy X2 —mY? = +2 ummn sy da Al +Bl \/_ 13
Wladl  Jalyy, m=3(mod8) N sl Al e XP —mYz =2
Jallaus X2 — my? = =2

Foma 2o M= 12+ 2k? G Gy Legin b oall G pmamas cpaae Lk OIS 1Y) 1(5) Adaysa
AL (1) el G (1) slasll Sa (£, ) OIS 13 Hxie (Jall 45 (11) slaal (s sl o S Conge
LS 1Y) Ly 1Y Z & Jal
l+k\/—_2={ng(t+\/_m)
ged(t —V—-2,m)
e () Oa (g, 7, ) s Jall AL (1) Aol o Yl (gt 2l
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(o DY @ = 1+ V=28 = (xo + yoV=2) € Z[V=Z] s LS
af = (1+kvV=2)(x, + yO\/—_Z)Z
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t = e(Ix§ — 4kxoyo — 21yg) iy e(kxd + 2lxgyo — 2kyg) =1 o cusy £ € {£1} <)
o) o Lae anid
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10 Gl s 34T e iy
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L+ k=21t = V=2 S L+ V2| + V=2 S (1) sl s (6 1) s
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e X2 — 59Y2 = —2 Aladll a(t,u) = (23,3) 55 S

3=1+4+2x1=x¢+2y¢
058 (2) At asns JalALE 5X2 + 6XY — 10Y2 = +1 dsleall 0585 (3) Laapaal) cana Jlillys

(xo,yo) = (1,1).

sciluagilly claliiiay)
g jonay dagnall daeY) Jia allis Ly 8 2w (1) 5 (1) ofmlisl pablbed) Ja 306 2 o
Al ol N alaall e (Al aVs Al 8 i gl ) ALYl i) del Al

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252

72



S amly of BX2—mY? = =2, kX? 4 2IXY — 2kY? = +1oamlipal Galabea) Ja 20406 L)y

saalml)
(1) KAPLAN, P., WILLIAMS, K., Pell’s equations X* —mY* = —1,—4 and continued
fraction, Journal of number theory, Vol. 23, 1986, 169-182.
(2) MOLLIN, R,. A simple criterion for solvability of both X*—DY*=c¢ and
x> — Dy? = —c, New York J. math. Vol. 7, 2001, 87-97.
(3) MOLLIN, R,. Ideal criteria for both x> — Dy? = m; and x?> — Dy?> = m, to have
primitive solutions , serdica math. J., Vol. 28, 2002, 175-188.

(4) MOLLIN, R. Quadratic Diophantine Equations x> — Dy? = ¢", Irish Math. Soc.
Bulletin, Vol. 58, 2006,55-68.

(5) TEKCAN, A., GEZER, B. BIZIM, O. On the Integer Solutions of the Pell Equation
x* —dy* = 2%, International Journal of Mathematical and Computational Sciences,
Vol. 1, 2007, 104-108.

(6) TEKCAN, A. Continued Fractions Expansion of VD and Pell Equation
x* — Dy* = 1, Mathematica Moravica. Vol. 15, 2011, 19-27.
(7) SIHABUDIN, N. SAPAR, S. Simultaneous Pell Equations x* —my®* =1 and

y? — 522 = 1, Menemui Matematik, VVol. 37, 2015, 49 — 53.
(8) Al, X., CHEN, J., ZHANG, S., HU, H. Complete Solutions of the Simultaneous Pell

Equations x? — 24y?> =1 and y* — pz®> = 1, Journal of Number theory, Vol 147,
2015, 103-108.

(9) HARDY , K., WILLIAMS, K.,On the solvability of the diophantine equation
dV? — 2eVW — dW? = 1, pacific journal of mathematics, Vol 124, 1986, 145-158.

(10) MARLEWSKI, A., ZARZYCKI, P., In finitely many solutions of the diophantine
equation x? — kxy + y? + x = 0, Comput math. Appl., Vol. 47, 2004, 115-121.

(11) KESKIN, R., KARAATLI, O., SIAR, Z., On the diophantine equation
x? — kxy + y? + 2", Miskolc Math., Vol. 13, 2012, 375-388.

(12) HAMDAN, N. SAMIAN, A. MUSLIM, N., Diophantine equation of the form
x? — Dy? = 222, 10SR Journal of Mathematics, Vol. 12, 2016, 82-91.

(13) SOMANATH, M., KANNAN, J., RAJA, K. On Polynomial Solutions of Quadratic
Diophantine Equation, International Journal of Mathematics And its Applications, Vol. 5,
2017, 839-844.

(14) ZAMAN, A. Primes represented by positive definite binary quadratic forms, The
Quarterly Journal of Mathematics, Vol. 69, 2018, 1353-1386.

(15) COHEN, H. Number Theory: Volume I: Tools and Diophantine Equations, Springer
New York, 2007,560.

(16) ROSEN, M., IRELAND, K. A classical introduction to modern number theory,
springer Verlag-New York, 2013, 389.

(17) WAADELAND, H., LORENTZEN, L., Continued fractions with applications, North
Holland, 1992, 606.

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252

73



