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Abstract

This Paper is aimed to study a generalization of the Catlan Conjecture
(The only nontrivial solution to x"-y" =1 is x=3,m=2,y=2,n=3), that is,
to determine the nontrivial solutions to x™-2y" =1. To solve this problem,
| study some arithmetic properties of the solutions to Pell equation, or
more precisely, when the minimum solution is fixed, the properties about
factors of the recursive solutions to the equation. Furthermore, | apply
these properties into the study of x"-2y"=1, and obtain some
successful results when n is restricted to be even. What’s more, some
applications of these arithmetic properties in other problems are

contained in the paper as well.
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By tic, m2"-2%.b ez, 2Vab =(2"-2% b )c,
i LA 2"b, .. =2"a b (modt)

piL t|b <tlab, .

FIFEH, fha,,, =aa +Dbb, AL

wt|a i, t|a, . <t|Dbpb,.

e T

i

XA, tla mft|a,, <t|Dbb, <t|Db’a_ <tla, . (Ei—
a’?-Db?=(-2)", #t]a,, (t,(-2)")=1= (t,Db?)=1.)
BB CRERR K LG B/ IEHEEC P AR @y, XFVNAlit]a,, idn=2kf(t)+r,,
-ft)y<r < f(t). mNA MRt 8, < t]a, .
r, >0 W f(t) PEERAELA T, = f(t).
r,=0Ma, =a,=1, XAATHE.
L<O0Hf, a =2°(-D)%a, Prbltla, <tla, . HOo<-r<f(), 5

f (t) ALY .

i LA t|an<:>r0:f(t)@%:ZkH?ﬂE%%ﬁ. R T, s AR

W a AR T 3 f(t)eN*ﬁtlan@%i'aEﬁiﬁ. T v 7

x,=2""Ya, . Ll t|x otla, .
KR T, B A ORISR x, AT I, 8T () e NTf

t|x, < f(t)|2n-1. 0Ty, —T7 &5 Hur A R 2, [

B 2. (1) e B 2.2) ik I A sl st n] LAA 21 5E B 2.(3).
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6. TH 2 KN

AR 4 T 5 PRATIEN T 3 = 2y° +14 2041 K8 o, EA T
2n+1 N EBIIE OB k. AR ERE 2, FRATRES tH— DA 2n+l
A HOL R FZ B G I,
6 ANE 3 =2y +1.5k n=2, y=11 SMTCIEHEER .
UEMA: ko2 Pell 7 FE: (2y)°—6-(3")° =—2. BIfbly: X2 —6Y? =2 [FIfif (x,,Y,)
A2 /bIy, h 3 SRS ETLEL Y, =1, Y, =9, V¥, =10y, -V,,.
XFEOMAEy, =3, FHAM, MAERKONEyY, =3, a=23H LM HHE,
XAy Wk 27 IS5 E, FIH PR 8, 3g(27) e N 27|y, < g(27)|2n-1.
Ffi1etk g(27) , Bt T Ly, } A 27 BEERMIL) M hx. T

y, =89, vy, =881, y, =8721=27x17x19, Jill g(27)=5.
HER, %17, th3gA7)eN 17|y < g@7)|2n-1. FrLA17|y, = g(17)|5.
i LAXF vy, =3, a>3, 27|y, 4 9(27)=5|2n-1, 11 g7)|5, JFr LA

g@7)|2n-1=17|y., Hy =3 FJF.

it LA y, =3, a>3¥TH.
M X2 —6Y % = =2 R (x,, y,) T RA Y, =3°, FHM. B3 =2y +111

ARSI (n,y)=(0,0), (2,12). 0

Bl 7 2Mn=2%n=2% 50, A3 =2y® + 10 IER AR,

WEM: 3+ yt=(y?+1)?, AT R, Jab—wH—EE, a>b,
A& 3" =a’-b*, y*=2ab, y*+1=a’+b>.

Jit A a’+b® =1+2ab fitla-b=1

22



B A 3"=2b+1, y?=2b(b+1).

é’lbj’ﬂ{%i&ﬂﬂ% (2b,b+1):1’ %u 2b:u2,b+1:V27 y=UV, 3”—U2:1.

n

Bl u kR K4 n s (3] _u? =1, TR,

Zb HETHEE, ((b+1),b)=1, FLl2(b+1)=u*, b=Vv*, y=uv,

P 41, KRR GT = 2y + 17 T 3 = 2241, EEARSE, £15)
3 —wiidl, @%ﬂﬁf. BB, N 2 R, R 2 [ TR 5,

%%M@& 5 (7R 17, IR,

i, KRTAEITREX" -2y" =18A VIR & R BT

1. % m=n=2 WG LI LA, /MR (3,2), BT LLH X ++42y, = (3+22)" 4
o
2. Mm=pE 2p, n HMEEON, JRLAERER (x,y) (x> 3)UE ply.

3. M m hEHEl m O Hm=2" m=2%.5, n AEREIN, J7REEA AT

X=3.
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22 3R

(LM H N i erfE Bl Filg#EE B4t 1980.8
21 s ZEA T WIRIE: WRE T R2# et 1989.2
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