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natpagvasaunsialannulnd 15" +4° =2°
SOLUTIONS OF THE DIOPHANTINE EQUATION 15° +4’ =7’

aATaIl ANATE* waviusRANA AUATWUS
K

q

Abhiwat Kambheera* and Kiattisak Kumpapan

UNAng®
TuunanuiidgnidelasniunisninataasMdusiuiuduiliiduavvesaunis

Taloululnid 15°4+4' =7 Fenuiraumsasnanilnamasiiiswalaasiien Ao (xy,2) =(1,0,4)

Aandgy: aunislalewnulvil nawas armiatulng

Abstract
In this paper, we studied solutions of the Diophantine equation 15" + 4" = z'
has a unigue non-negative integer. We found that this equation has solution exactly

(x,y,z) is (1,0,4).
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unin

aunslaleuriulmi (diophantion equation) e aunisla q Aflduuswies vie
wnnImilsinaznaasdusuaudiy (Sierpinski, 1964; Mordell, 1969; Andrew, 1971;
Kenneth, 2000; Silverman, 2001; Punnim & Prapaphot, 2004; David, 2007; Khunpanuk,
2014) wagaunslalounulni@adu n @uUs (Linear Diophantion equation in n variables)
@ 4oy b udnnudy

Ao aunsieglusy ax + ax. + .. +ax = b W@e a, a,
1] 1] 171 2°°2 n"'n 1 2

T a, a,, ., a_ Wwhiuawd wa x,, x,, ., x_ Wuiwlsdwau n é3 Ben (c,c,,...c.)
Wunalnaguesaunis ax, tax, +..+tax =b Adoiile ac,tac,+ .. +ac =05b
(Khunpanuk, 2014; Punnim & Prapaphot , 2004; Andrew, 1971; David, 2007; Kenneth,
2000; Mordell, 1969; Silverman, 2001; Sierpinski, 1964) Fsfirinusniuniseilianuails
mMsAnwInsnINalaagvesaunsialawnulnilegrmainuaty Tnelul a.a. 1952 LeVeque
(1952) laAnwaunisialownulnid a* —b’ =1 aeunlul A.A. 2002 Sandor (2002) la@nw
aunslalownulnd 3" +3" = 6" waz 4 +18° =22° wazlud a.A. 2007 Acu (2007) lofnw
aunslalownulmi 2° + 5 = 2 Fauiraunsinawasaewamasiidusauduilddu
au Ao (x,y,2) =(3,0,3) WAz (x,y,2) =(2,1,3) 9 nilud e.6. 2011 Singta & Chontchaisthit
(2011) WA unurawasvesaunislalowilvd ¢ + 77 =2 ward” +11" =2° Januiwaiaas
vesaumssaediiinamaslugnduauduiiliduau waslud a.aideaty Suvamamani
(2011) AlgAnvmarasvosaumsialowrulng 2° +p’ =2° nui aun1silifnamaeiidu
Srunuduiliduausuientu Saanumaidefind1undnefldlidonianisaideeglugy
aaulng (Catalan's type) Tumsfigaiinaionsesauns eowmiaeiliiideiunniiay
Anvmainasvosannislalounulmi 15" + ¢’ = 2 Tnsnisthiauenisfigaunainasesaunisi

JuwnAaniandulselesddmsuiauladinunmsmnaeasvesaunislawnilng

A5AUN15IY

2

NsAnw 1509 naleasvesaunsialownlulni 15" +4” =2 {ITelafnw uavasng

v
o L) o

UNAINAAUEINTUNLITEY Aamalull

o
¥

unae 1 aunstalewnulni & —p’ =1 lnefl a b, x, v Judwnwdudldiduau

Wagmin{a, b, x, y} >1 HNaLRANENHARALIALY AD (3 b x Y)=(3 2 2 3) (Mihailescu, 2004)

'
o w o

msmmanagvesaunisialounulniiieglusy a" —b’ =1 dludsiiddgandmiu
n1smkaLeagvesaunisialawrulniaug Afusuuifeaiu Feeludaviionaunisliin

AmaUlne (Catalan’s type)
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unag 2 aunstalewnlulnd 1+4” =2° Tnefly, z Wudwwduildiduau auns
ldfinamasidusnuduiliduau
wgad naunslalowriulnt 14+4” =2 Taefl vy, z Wudwuduiliduau

P11 3 AT A9l

s 1 1 y=0

%VL(gf’J"l z2 =2

et 2=+2 Flddusunudiy
A5 2 8 y=1

aglei Z =5

ety 2=+/5 Fliidusuus
A5 3 a y>1

aglein Z=1+4’

et 1=27" =2

Tngunas 1 9glain z = 3 way 2y =3

Vilirleian y=2 Gelifusuwdi

N

e 3 nsdlagulddnaunistalewnulni 1+ ¢ = 2° lufinawasidudwiudiy

Alahduau 0

unae 3 aunsiatewrulnd 15" +1=2" Taef x, z Judwwdunldidusu

nawasAduduuduilliduauiismamandol fe (x, 2=, 4)

a ¢

AU L9 15+1=16=4"

Y

) &

fatu (1, 4)1unalasvesauns 15" +1=2" aeluaglansin 15 +1=7" dnalaaei

& o 2 a1 ~ =
LﬂuﬁnmumwluLﬂuamw&mmamaamm

o

Taunis 15" +1=2" Woef x, z Wuswwduiliiduau fansanls 3 nsdl feil

nsdif 1 1 x=0

ﬁ]zvl,(;f’j’] 7 =2

ety 2=+2 @edldfusunudy
nsdin 2 i ox=1

alei 2 =16

et z=4

A5 3 0 x>1
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NNANS 15° +1=7'ausadalifeglusy 2° —15" =1 Wethifivuivannis

2 —p =1 luunds 1 Feilwaeasiilusauduiliifuaufivinaeasior Ao
(a b, x y)=(3, 2, 2, 3) Wi 2=3, x=3 waviilounurve z uaz x Tuaunis
# —15" =1 Willdi 3° —15° =1 Fadululale

RN 3 nsaldsasuladn aunslalowniulni 15 +1= 2 finamasidusuiusud

lLiduauiissnaieasiden As (x, 2) =(1, 4) [

WNaN15398

naefun 1 aunistalownulni 15" +4" =2 Teefl x, y,z \Judwnuduiliduay

I o I3

a I Moo P a &
nawasudunudunlidduauiiewaasiel Ao (x, y, 2)=(1,0,4)

a ¢ o

Agad Avuali 15" + 4’ =2° el x, v, z Wuswuduinldiduau Rarsanla 3

Y

o

nsel dail
nsaIT 1 i x=0 TnsRarsanamzen x wszdiouwnum x =0
Tuauns 15" +4” = 2°
wlgnn 144 =7
Tagunis 2 silimsiuinnsdd 1 dliinawasidusuuduiliduay

N3N 2 NYTUIAVDY X WAz y efl x >1uag y >1

PNAUs 15" +4 =7

Awlen 158 =7"—¢’
= 22 - 2zy
et 15 =z—2")z+2")

W x=a+b o a, b Hudwuduuin
Azld 15" =z=2"Yz+2") (1.1)
s a U b I8 2nsil Ae a=buaz a#b AN a, b>0mal

A5el a=b nauns (1.1) virbilan

157 =(z—2"Xz+2")

=7 —q
4 =7"—15"
flatlu 4" =(z—15)z+15")

W u Wusunwdualiduauiinls 2° =z—15 waz 27 =z+15°

Tnefl 27 > 2" fnsan 277 —2" =(z+15)—(z—15") = 215°)
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2y—2u

aglaan 2°(2 —1)=2(15")

Faihy 2° =2 uay 2 —1=15°

il =1 39 2272 —1=15" vhlitléan 2277 —15°" =1 ewnileufuaunis

2 —b' =1 luunis 1 Fsiiaaeiiion Ao @, b, x, y)=(3, 2 2, 3)

awldiny =2,a=3uauiflounurvet y ua a Tuauns 227 —15" =1

e 22 —15° =1 Faduldlally

nsdl a#b ey |a—b| ddrliesiign dufo a<buie a>bdduii

fsanfiesns@ifienio a<b weidesnlunsd a > b aunsaudnsldluiueaieafufy
NSl a<b

NTUINTA a<b NENNIT (1.1)

1515 = (z+2')Xz—2")
TnepauandAnmsaavinbiled

150 =z—2" (1.2)
15" =742 (1.3)
59
15 =z+2 (1.4)
15 =7—2 (1.5)

naun1s (1.2), (1.3) anduniswnszuvaunisiaesn (1.3)—(1.2)

Ween z—2" <z42', 15 <15 uae a, b {Huswiuduuin

aglgn 15015 °—1) =2
fatil 15° =1 wag 15 °—1 = 2"
Yufe a=0 way 2" =15"—1= 15" —1

y+1 y+l

9 2" =15" —1 awnsadalieglugd 15" — 2" =1 e ldifisuiuaunis
2 —b’ =1 luuvis 1 Fsilnaapeiioamaasiien e ( b, x, V=3, 2 2 3)azla
T b=2 waz y=2 uavilounua1ne b uay y luaunis 15° — 2% =1 ilildd
157 —2° =1 Fadululyle

NANNS (1.4), (1.5) WASEUUANNISIA8YT (1.4) —(1.5) Fesuiunisviueaiieaiu

Y+

Agvaunsuadvglidn 15°0—15") = 2" Milad15" =1 war 1-15" =2
Wi a=0 waz 2" +15" =1 Faulvlilidesnn y>1 uag b>o

PNNSAN x >1,y >1 1A 15" +4' =2 ldfinaasidudwudunlibuau
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NN 3 21y =0 lpefiansananizal y InTglonnual y = o

Tuauns 15" + 4’ =2"9glann 15" +4" =15 +1=7

Tngunda 3 ¥ililadn x =1 way 2z = 4 Junalnag
v U X y 2 a A& o & av 1 P = 2
faly aunis 15" + 4’ = 2° Snawaslududunliiduauiiswaiaastien Ao

x,y, 22=(1, 0, 4) L

anUsigna

PN sANYNaRagvasaunsbalawnulng 15" +4” =7

Adeldldundeii 1- 3
WueTesiieddnlunisigainguiunmdn FauunAnidonadosfun1sminalRagvesauns
Toalounulnil & —' =1 (LeVeque, 1952), 3+3 =6, 4" +18’ =22° (Sandor, 2002), 2 +5' =7
(Acu, 2007), 4 +7' =7 wav 4  +11" =2 (Singta & Chontchaisthit, 2011) waraunislale
wrlulnyd 2 +p' =7 (Suvarnamani, 2011) S'E!ﬁ%'miﬂf%Li‘ﬁluﬂss‘lmjﬂaéwquwﬂﬁuéﬁaﬂ%ﬁﬂm
aunislalowrlulmi@uegann Beldninduiide mmaulng (Catalan's  type) veauns
1@1@LLWu1wﬂﬁa§1ugU 3 —b' =1 Fefinamaniiien oG, b, x, y) =G, 2 2 3) Fadunaguadfey

Mgdgwmsunnlatiymnsdnvinanasvesannisialownulni

A3UNaN1337Y
msAnewaumsiatawnulng 155 +4’ =2° wuinlinaRasieanalaasiied  Ae

(x v, 2= 0, 4 g9 x, y, z Wuswuduildiduay

AnAnssudssnA
n3fnviasaidnfanalddasaiiunguiainudngasaiviviadaeians

AyInemaniuazimalulad aminendesviginesysal Aldlinsatduayunisdun il

A §idevieiunainuatuiandulszlevidedaulafinuduntt uasvoveuna

EVssnadiflansIvaeuAugndessniditelauauuz i Jvveveunmi a lonal

a9 U
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