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NaLasLAen Ae (x,y,2) = (1,0,3)
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ABSTRACT
In this paper, we study solutions (x,y,z) where x,y and z are non - negative
integers of Diophantine equations 8% + 617 = z2 and 8% + 67Y = z2. We find that
both of them have a unique solution, that is (x,y,z) = (1,0,3).

Keywords: Diophantine equation, Catalan’s conjecture
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1. unih

aunslaleiulymd Wuaunsilddnuiuegiannie wazAnwluvatssuuuy sUuuy
yilefildFnuniuegianiiennsde aunsieglugu o + bY = 22 Lu

TuU A.A. 2011 Suvarnamani [9] IaAnwnataagvesaunisialowulnig 2% 4+ p¥ = 22
dlo x, y, z Wusnwduildduavuas p Husunuane

1T p.A. 2012 Chotchaisthit [1] l8Fnwnaeasiomafiidusiviududiliduauaes
aunslalomiulni 4% + p¥ = 22 aed p dudwuanie uwarludiieadu Sroysane [4] 16
figaudn (x,y,2) = (1,0,3) Wurawaoideddt x,y uay z Wuswiwdniliduavvesaunis
Ialowlulng 8% + 19 = 22

1ud a.A. 2013 Sroysang [5], [6] lauansinaunisialowlulng 2% 4+ 37 = z2 fifigea
nawasde (0,1,2),(3,0,3) waz (4,2,5) wazlddnwmaunisialowuln 7 + 87 = 22 Taed
x,y waz z Wuswauduiliduau waznuinaunisdainaiinanasifiswaeasiion
ﬁuﬁa (x,v,z) = (0,1,3)

Tt A.A. 2014 Sroysang [8], [7] lauanalifiuia (1,0,3) 1unalaaeifeivesaunis
Tolowiulymd 8% + 13¥ = 22 uaz 8" + 597 = 22 \ilo x, y uae z \Juswuduiliduau

TusmAdeilléAnwaunislelomulnidedlugy 8% + p? = 22 \flo p WWudwauawedn

A991UIUNBYNNNN 59 UUAD FUN1T 8% + 61Y = z2 Ay 8% + 67Y = z2

Y

2. WAANWSHAN
nQuEfun 2.1 [3] (Yomansalresnnia)
&5V a, b, x uag y MUudwiufy 9 minfa, b, x, y} > 1

aunsialeawlulny a* — bY = 1 dnanasiisswalaasinedre (a, b, x, y) = (3,2,2,3)

nuun 2.2 [4] & msu x way z Iudwuaunliduay

aunsialawlulng 8 + 1 = 22 Jnawasiiswamasiien fAs (x,z) = (1,3)

nuijun 2.3 [2] dmsu x uay z Miludwnuduiliduay
gunsialawulmi 1+ p* = 22 lee?l p Wudwauwanzidudwiun sviinanasifiswa

WRauLREIAD (p,x,2) = (3,1,2)
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aunstalawlulng 8% + 61Y = z2 uay 8% + 677 = 72

UNuNsn 2.4 aunisialawulng 1+ 61% = z2 luiinawasidusuudunliiduau

univgad lnemguiuni 2.3 1910 61 1Wudwiuanzd wag 61 # 3

ununsn 2.5 aunsialowlulng 1 + 67 = 22 lifinawasmdudunuduiliiduau

unigau nenqufjund 2.3 1lewn 67 \udwiuaned uag 67 # 3

a

nQuUN 2.6 A MU x,y uay z Mdudnnuduiliduay
gunsialowulnid 8*+617 = 22 fnamasiiiswwalaasiende (x,y,z) = (1,0,3)
unitgay % x, y uae z Wudnnuduiiliduau fvild 84617 = 22
dUNR x = 0 9zl 14 617 = 22
Teununsnd 2.4 azlein ) Lifawasfidusuusuildduay
AUl x > 1 1519sfinnsan y {Ju 2 nsdissielld
03l 1 81 y WWuduud udeeisunuduildduau r Ald y = 2r +1
9 (1) 9¢l8 8¥+6127+1 = 22 {Jufie 8¥+61(3721)" = 22
flosan 8% +617 Wuswaud i 22 Wuswnud dufe z 1Huswoud
Wz = 2q + 1 o q Jushwusuilibuau
MAle z2 = 4q(q + 1) + 1
281071 z2 = 1 (mod 8)
{99970 3721 = 1 (mod 8) 9lé 37217 = 1 (mod 8)
{99910 61 = 5 (mod 8) vililé 61(37217) = 5 (mod 8)
Fathu 8% + 61(37217) = 5 (mod 8) Tufe 22 = 5 (mod 8) tAndodaud
nsdl 2 61 y 1Wuduaue
nsiEey 2.1 y = 0
90 (1) 2gla 8% +1 = 22
Tnenquiunil 2.2 9l (@) dnamaeiiismalaasiionde (x,z) = (1,3)
Tufe (1) finawasfie (x,y,2) = (1,0,3)
nseey 2.2 y > 1

9 y = 25 il s Huduiutiu
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2glaan (1) anunsadeudy 8% + 6125 = 22
Tufe 23% = (2 — 61%)(z + 61°)
W w Judunuduiiliduau Al 2¢ = 2 — 615 ua 23 = 2 + 61°
1918‘17{ 3x > 2u
LIINRTUN 23574 — 2% = (2 + 61°) — (z — 61°) = 2(61°)
1zl 29(23%2 — 1) = 2(615)
911 (6) azdulldifies 1 nsdl dufe 2¢ = 2 uay 23%24 — 1 = 61°
Hufeagld u = 1 vlilgan 23%2 - 1 = 61°
& s = 1 98ld 232 = 62 FansalinTululaily
Fothu s > 1 9vlé 615 > 61
Tufo 615+ 1> 62 > 32
910 (8) 1519¢1¢ 2372 = 615 + 1> 25 Fu 3x —2 > 5
F9azldin min{2,61,3x — 2,5} > 1 LLasT,mstwﬁwﬁ 2.1 3glen
qung 232 — 615 = 1 Luifinalaas
Tufe (x,y,2) = (1,0,3) Huilvwanasiiervesaunislalomulmi 8% +617 = 22

g7 x, y wag z Wuduuduiliduay

nQuUN 2.7 S WU 1,y uay z Midudnuduiliduay

aunsialawlulng 84677 = z2 fnalnasiiiswalaasiienfe (x,y,z) = (1,0,3)
unitgayl 1F x,y uae z Wudnwududilsiduay il 8x+67Y = 22

UNALA x = 0 9zla 1467V = 22

Tnsununsnit 2.5 alean (10) ifinamasfidusnuiaiildduay

AUNALA x > 1

o910 8%+677 Wusuiud avlain 22 Wusuud duie 2z 1Wuswiud

1% 2z = 2t + 1 o ¢ Pudwududildifuay

azlaan 8¥+67Y = (2t + 1)?

8¥+67Y =4(t2+t) +1
677 —1=4(t*+1t)—8*
677 —1=4[(t*> +t) —2-8*71]
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aunstalawlulng 8% + 61Y = z2 uay 8% + 677 = 72

ﬁﬂﬁ?u 67Y =1 (mod 4)

\1aansd y Wuduaue

aunfli y Jusuaud udesisnudy k Aldduauiivild y = 2k + 1

{10990 67 = 3 (mod 4) 1841 672 = 9 (mod 4)

Vil 672 = 1 (mod 4) Fathu 672K = 1 (mod 4)

a¢léi1 672K+1 = 3 (mod 4) e 677 = 3 (mod 4) FuAntedauds

il y Wuduaue nazuusiansansenitu 2 nadl seluil

NSl 1y =0

wliin 8 +1 = 22 (11)
Iquwﬁwﬁ 2.2 2gledn (11) dnawasiiiswalaasiiends (x,z) = (1,3)

Tufle aunns 8°+67Y = 22 finawasde (x,y,2) = (1,0,3)

s 2y >1

W y = 2m ilo m Buswuiv

w5aglel (9) Wewdu 8¥+672m = 22

Tufe 23 = (z — 67™)(z + 67™) (12)
W u Juswududliduauiivild 24 = 2 — 67™ waz 234 = z + 67™ laed 3x > 2u
L3N 23572 = (2 + 67™) — (z — 67™) = 2(67™)

1azle 24(23%24 — 1) = 2(67™) (13)
9 (13) andululdiiies 1 nsdl dufie 2% = 2 uay 2324 — 1 = 7™

Rl w = 1 faidu 2352 = 67 + 1

&1 m =1 2l 2302 = 68 Fudululally

M m>1uaz 23 2=67"+1>67+1> 64 =26

wliin3x—2>6

vinlh min{2,67,3x — 2,m} > 1

Taevguiund 2.1 agldaunis 2352 — 67m = 1 liflaiaae

Tude (x,y,2) = (1,0,3) Wuilvwanasiieivesaunislalomulmi 8%+677 = 22

089 x, v wae z WWududunlaiduau O
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3. @3
o [ a o dy =g A < o & o [
dmsulunuideiiinnlafnemaiaay (x,y,2) We x,y way z \Wudrunusunliiduay
vosaun1sialowulng 8¥+61Y = z2 uag 8°+67Y = z2 Fuslanuin (x,y,2) = (1,0,3)

< ] a ¢S
JWunalnasiilewalaaifeivesaunisialoiulninsaes
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