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XH
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B (15) BIEMARATTRR T — DU = +1, MG

birt — 4bylr3s — 6Qr?s® + 4bolrs® + bist = +4,

Ell
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A 7 AR iR
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ES)
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1
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2% +2(3a — 4)y? = 2gY. (17)
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nw—y\/?i
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S 10 #a>4, % (X)), Y >1(j=1,2,3) N7 (2) i 3 AUERHEERH,
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4(a? +1)
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3

WA Wa>4, Y >To—(a—3)Uy =T? + (¢ + 1)UF = 2(a—3)ThU1 = a® 4 (a® +1) —
2a(a —3) = 6a+ 1> 25. F15]3H 8 K, FEAEIEHEEE =5, v, 9; H15 g7 <6a—8(j =1,2,3), H

1
iX}i\Ma—Sh:QFW—B+wma—8D@jiyﬂMa—&f,
J

23 +2(3a — 4)y? = 2g,Y;,

TR T e

j=1,23.

1
;@iﬁ@—&:Z?m—3+MM—&mq+wvw—&ﬂ 18)
’ 18
x? +2(3a — 4)y32 =29;Y;, j=12,3,
HAWEIERALL. A
(a— 3+ V6a—8i)(z; +y;v6a — 8)* — (a — 3 — V6a — 8i)(z; — y;v/6a — 8i)* 19)
19
=+48¢7V6a —8i, j=1,2,3.
it w = =SB — o iy (19) XA
.\ 4
, , — 9 —
_<xf+%lﬁiii) o 2bam8 8 78, =123 (20)
z; — y;v/6a — 8i Va? + 1Y} 25v/17
A ;e {£1, 41} HE
1 zj +yj,/6a—8i 1 kxi L +ij6a—81 ,
wi —q———————| = min |wi-—-e?2 ——————  j=1,23.
z; —y;v/6a — 8i 0<k<3 T; —y;V/6a — 81
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BUAEIERA

1 ‘xj+yj\/6a—8i -
wi —n————F+——|<0.0223, j5=1,2,3.
T; — y;/6a — 81

HIEA

wi —1 < (0.078)3 < 0.5285, j=1,2,3.

’ T; — yj\/Mi
A ¢ = 0.5285, MIAS[PE 9 PLK (2 —0.5285)(v2 — 0.5285)2 > 1.15, A]15

‘ (a:j +y;v/6a — 81)4‘ o 15‘ L zj +y;/6a — 8i
w— | A5|\ws — P2
z; —y;v/6a — 8i ijj —yj\/m1

’ 1 'a:j—|—yj\/6a—81

j=1,2,3.

i (20) XA
0.078

‘ 1 z; +y;v/6a — 8i
n;

wh -yl e < T <0.068, j=1,2,3.
BE RS
‘wi S a7 Al VOa =81 0223, j=1,2.3.
z; —yjv/6a — 8i
Bl

1 x; +y;v/6a — 8i
n;

’w_ (xj+yj\/6a—81 L
! T; — yj\/m1

4
> (2 — 0.0223)(V2 — 0.0223)2
) | ! ok

-+ y;v/6a — 8i
> 3,83’wz _ VB 8
z; —y;v/6a — 8i
5ty (20) K%
w%_n,xj+yj\/6a—81 __2/6a—8 1o
Tzj —y;/6a—8i| ~ 3.83VaZ+ 1y} A

Je=2 K Y, >V, WF

‘ z1 + y1v/6a — 81 To + y2v/6a — 8i
n

1$1 —y1v6a — 8i n2x2 — y2v/6a — 8i

’ 1 x1 + y1v6a — 8i ‘ 1 $2+y2m1
<|lw?r —m—— 00— |t |WT —p———————
r1 —y1v6a — 8i To — y2v/6a — 8i
< 2y/6a — 8 n 2+/6a — 8 (21)
3.83Va? +1Y2  3.83va? +1Y3
T RATIER
‘ v+ yiv6a—8i s +yav/Ba —8i| 2 (22)
n 1 — y1v6a — 8i ang — y2v/6a — 8i| — VG192Y1Yo

M 2| @y, 2| @ F, TEAEREEL u, v, 18
2u 4 2vV6a — 81 = (x1 — y1V6a — 8i)(x2 + y2v/6a — 81).
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z1+y1vV6a—8i @+ yov/ba —8i 2(m —m2)u — 2(n1 + n2)vv/6a — 8i

= ) 23
mxl —y1v6a — 8i n2x2 —y2v/6a — 81 (x1 —y1v6a — 8i)(z2 — y21/6a — 8i) (23)
e
. r1 + 1y1vV6a — 8i . To + Y2/ 6a — 8i
]1x1—y1v6a—81 ]2332—312\/6@—81’
g2,
(21 + y1v6a — 81)* (22 + y21/6a — 8i)*
4g7Y? a 4g3Y5 '
i (18) XA
(X1 £V6a — 8)Y = (X3 £+ v6a — 8)Y2. (24)

HA (24) APTREERTG Y1 = Yo, X5 Y2 > Y1 AP,

BEAb, L = 1 51 2] (g — mo)u — (m + m2)vy/6a — 8i. 3 (23) AHHBBAIG (22) R
5L

M (21)(22) RBK Yo > Y > 5, K

2 < 2v/6a — 8 4 24/6a — 8
Vo192Y2  3.83vVa2 + 1Y1VY:  3.83Va2 + 1Ye/Ys

255 Y, > 6, g1g2 < 6a — 8 T[1E

2 < 2y/6a — 8 n 24/6a — 8 -6
Vg192Y2 3.83va2 +1Y1V/Y,  3.83(6a—8) - 6/Ys
_ 2v/6a — 8 N 2
3.83vaZ +1Y1V/Y:  3.83vg192Ys
5]z d ,
4(a*+1) _ 4
Yo > ————Y7°.
27 (3a—4)g1g2 !
5|7 10 f5HE. O

513 11 #a>4 & (X,)Y) FFRE (2 W HELRWIEBER, Y° = T £ (a — 3)Us,
k> 1,0
(i) k=20, Y2 > 4(6a + 1)a?, H.
Ty — (a — 3)Uy = 240> + 4a® +12a + 1,
Ty + (a — 3)Uy = 16a* — 24a® + 124 — 12a + 1;
(ii) k = 3 B}, Y2 > 4(246® + 4a® + 24a + 3)a?, A

T — (a — 3)Us = 96a° + 16a* + 964> + 12a* + 18a + 1,
Ts + (a — 3)Us = 64a® — 96a° + 80a* — 96a° + 24a* — 18a + 1;
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(iii) & > 4 B, Y2 > 8(48a° + 8a* + 72a + 10a? + 30a + 3)a?, H.
Ts — (a — 3)Us = 384a” + 6448 + 576a° + 80a* + 240a° 4 240> + 24a + 1,
Ts + (a — 3)Us = 256a® — 384a” + 448a° — 576a” + 240a* — 240a> + 40a> — 24a + 1.
WA EOE, RATHIEHECR:
Tort1) = (20> + 1)Top + 2a(a® + D)Uok,  Us(gy1y = 2aToy, + (2a* + 1)Usy. (25)
(i) k=2 B B Ty + Usva? +1 = (a+ Va® +1)* 1]f§
T, =8a*+8a>+1, Uy=8a®+ 4a.

IEs
Ty — (a — 3)Uy = 24a® + 4a® + 12a + 1 > 4(6a + 1)a?,
Ty + (a — 3)Uy = 16a* — 24a® + 12a® — 12a+ 1 > Ty — (a — 3)U,.
Y2 > 4(6a + 1)a®.
(i) k=3 W, | (25) A1
Ts = 32a° + 48a* + 18a% + 1, U = 32a° + 324> + 6a.

IEs
Ts — (a — 3)Us = 96a° + 16a* + 960> + 12a* + 18a + 1 > 4(24a® + 4a* + 24a + 3)a?,
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On the Diophantine Equation X? — (a®? +1)Y? = 8 — 6a

GUAN Xungui

(Taizhou University, Taizhou, Jiangsu, 225300, P. R. China)

Abstract: Let a be a positive integer. In this paper, we prove that if @ = 1, then the
equation X2 — (a2 + 1)Y* = 8 — 6a has only one positive integer solution (X,Y) = (2,1); if
a = 2, then the equation has only one positive integer solution (X,Y) = (1,1); if a = 3, then
the equation has no positive integer solution (X,Y); if a = 4, then the equation has only two
coprime positive integer solutions (X,Y) = (1,1),(103,5); if @ > 5 and 6a + 1 is a nonsquare
positive integer, then the equation has at most three coprime positive integer solutions (X,Y);
if @ > 5 and 6a + 1 is a square, then the equation has at most four coprime positive integer
solutions (X,Y).

Keywords: quartic equations; imaginary quadratic fields; Diophantine approximations;
number of positive integer solutions; upper bound
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