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F1uuduun 1nefl n # 1 uas n = 1,3,5 (mod 8) lngn1sliaudfnugiuvesaunia nan1s3de

WU mamasswwiuiliifuavvesaumslalouniulnisanan Ao
(n’ x’ y’ Z) e {(n’ 0' 0' 0)‘ (3' 2' 3’ 3)’ (5) 1’ 1' 1)’ (11' 2' 1’ 5)’ (27' 2' 1’ 3)' (35) 2’ 1' 1) }
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Abstract

In this research, we study the Diophantine equation 6* —n¥ = z2, where x,y,z are non-
negative integers and n is a positive integer with n # 1and n = 1,3,5 (mod 8). By using the
basic properties of congruence, the research results indicated that the non-negative integer
solutions of this Diophantine equation are

(nl x’ yl Z) e {(n’ Ol OI 0)' (3I 2l 3’ 3)‘ (5) 1’ 1! 1)’ (111 2‘ 1’ 5)‘ (27, 2! 1‘ 3)l (3SI 2’ 1l 1) }'
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1. uni

Tud @A/, 2019 Thongnak et al. (2019) laAunuinaunsialownulni 2 — 3¥ = 22 Jua
wassruaufuildiduavaiunaiaas fe (x,y,2) € {(0,0,0),(1,0,1), (2,1, 1} wazluldaun
Burshtein (2020) lauanadnaunisialownulnyg 13* — 57 = 22 fuawassruiufuuiniisswaiaas
W Ae (x,y,2) = (2,2,12) wazaunisialaunulnig 19% — 5¥ = 22 ldilnalaagsiuiutduuln
o Rao (2022) ldunuinaunisialewnlulni 23% — 197 = 22 fuawassuuduiildifuavaes
naway A (x,y,2) € {(0,0,0),(1,1,2)}
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Tud p.e. 2023 Tadee (2023a) laaunuiaunisialawnulnd 9% — 37 = 22 fnamagduiu
udldiduau fe (xy,2) € {(r, 2r, 00} wle r i¥usuawduiiliduau wazaunislalewnulng
13% — 77 = 22 flnawasswiwduildiduauifisswaaasiion fe (x,y,2) = (0,0,0) wazlud
ey Tadee (2023b) Medunuiouloursusensivinliaunisialownulmi 3% — p¥ = 22 \Jleo p
Jusuawanz frawasswuduiilbifuauifiswawanides i (x,y,2) = (0,0,0) wonandl
Tadee & Laomalaw (2023) léuansinaunistalownulnig (p + 2)* — p¥ = 22 \ile p Jusuau
NIz waz p = 5 (mod 24) finamassruufudiliifuauifiswawaniion de (x,y,2) = (0,0,0)
uonaNil Gope (2023) éfigaridnaumslalouniulm 27% — 117 = 22 fuaeasdouwiuiliduay
gowmalnay Ao (x,y,2) € {(0,0,0),(1,1,4)}

waziilelaiuuunil Thongnak et al. (2024) langaitaunisialawnulni 5% — 37 = 22 §
naassuuiuiliuavaunaaas fe (x,v,2) € {(0,0,0),(1,0,2),(2,2,4)} waz Siraworakun
& Tadee (2024) ladunuiaunistalounulng 25% — 79 = 22 Snawasswuduildiduavasawa
way Ao (x,y,2) €{(0,0,0),(2,2,24)}

mmmﬁ%’aﬁaﬂdwﬁwﬁuuazLﬁaﬁqaﬁﬁﬁammmszﬁmm Burshtein (2019) fina1vi1 “aunis
Talauriulnig 6° — 117 = 22 SnawassnuduuliniiewaRasisl fe (x,y,2z) = (2,1,5)” 399

Wigideaulafinunnaiaasvesaunslalownulni
6* —nY = z2 (D
dio n Wudhwuduuinlaef n = 1 uag n = 1,3, 5(mod 8) uae x, v, z Wuiwiwduilsiduay

2. TngUszeaeAnnsIaY
Wavkaasvasaunsialownulng 6% — n¥ = z2 e n Wusrwiuduuinleei n = 1

way n = 1,3,5(mod 8) uay x, v, z \Wudwuduilaiduau

3. 9L AUN5IY
TunsisetltanusiugiunelInu aunim (congruence) fatulusdatiazvenuniuuney
Y o9 g

wazauURtugIuresaunia wavzigaivguiun 2 Weilvldluniminawasvesaunistuidedall

unfigau 1 (Burton, 2010, p. 63) 19 n iludrwiufuuin agnannindesiiuiuiy a kag b aunia

w30 AeuNgoUT uenla n \Weuuwnwiig a = b (mod n) Wil n 13 a — b AN

nquijumn 1 (Burton, 2010, p. 65) 1 n > 1 wa a, b, ¢, d Wudrwawdin 9zl
1) a = a (mod n)

2)t a=b(modn) a1 b = a (modn)
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2)01 a = b (modn) way b = ¢ (mod n) 4d3 a = ¢ (mod n)

4) 01 a=b(modn) waz ¢ = d (modn) Wad3 a + ¢ = b + d (mod n) way
ac = bd (mod n)
5 a1 a=b(modn) wal a +c = b + ¢ (mod n) waz ac = bc (mod n)

6) 81 a = b (mod n) wd ak = b* (mod n) o k Wudwuduuin

unms 2 1% @ s axlén

1) a? = 0,1 (mod 4)

2)a?=0,1,4 (mod 8)

g

1) 1fosan @ Wusuudy feuasdl r € {0,1,2,3) 3915 @ = r (mod 4)
ns@i# 1: = 0 9¥lé41 a2 = 02 = 0 (mod 4)

nseifl 22 r=1agldh a2 =12 =1 (mod 4)

ns@ifi 3: 7 = 2 9¥l@ a? = 22 = 4 = 0 (mod 4)

36 4: 7 = 3 9¢lé a? =32 = 9 = 1 (mod 4)

nnsEnsilazulain a? = 0,1 (mod 4)

2) ilosan a Wusnwdy fauesd r € (01,2, ..., 7} #9919 @ = r (mod 8)
3l 1: 7 = 0 9¥léH a? = 0% = 0 (mod 8)

ns@ifi 2: 7 = 1 9¢1d9 a2 = 12 = 1 (mod 8)

nsaif 3:r=2 i a2 =22 = 4 (mod 8)

nseif 4: r =3 a¥ldn a2 =32=9=1 (mod 8)

ns&iA 5: = 4 9¢1$91 a2 = 42 = 16 = 0 (mod 8)

36l 6: 7 = 5 9¥lédn a? = 52 = 25 = 1 (mod 8)

NS&If 7: r = 6 9¥1¢ a2 = 62 = 36 = 4 (mod 8)

NSaif 8: r=7 aldin a2 =72 =49 =1 (mod 8)

nvianUansdlaguladn a? = 0,1, 4 (mod 8)

4, Nan153Y

v 5%
o a v

AsAnwIKaRas s wduRliduatvesannis (1) Tu Tuitazwenfiarsanasansal fadl
1) n#1uag n = 1,5(mod 8) @wzuandlunguiun 3) uay
2) n = 3(mod 8) @sazuanslunguiun 4)

fasgnabuasuse Uil
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ngefun 3 1 n fudwuduuan Tl n % 1 uay n = 1,5(mod 8) azledn auns (1) finaaae
Snnuduitliduau sl
Dorn=5ua (x,y,2) €{00,0,0),(1,1,1)}
2)01n # 5 ud (x,y,2) = (0,0,0)
#igad I x, y uay z Wudnuduilifuauwesfunamasuesaunis (1)
910 n U 1uuENUIn 1nofi n# 1 wag n=1,5 (mod 8) K31/ n =5 uay n = 1(mod 4)
LWi’]SQ%ﬂfN nY = 1(mod 4)
nNsE 1: x = 0 Faiuanannts (1) el 1 — n¥ = 22 wegan 22 > 0 o 1 —n¥ > 0 WaLan
n=>53lwiny=0 Wzastl z = 0 Thufe (x,v,2) = (0,0,0)
nsai 2: x = 1 feduainaums (1) 921691 6 — n¥ = 22 waran 22 > 0 F 6 — n¥ = 0 WALIN
n>5alany=0uo 1

A6 2.1: y = 0 92lin 22 = 5 Falulvldly fosan z Wuswawdy

3T 22 y = 1 axldn 22 = 6 —n fofu n = 5 swaziu z = 1

Tuie (x,y,2) =(1,1,1) dlon=-5
NSEIA 3: x> 1 é’fﬂﬁfu * =0 (mod 4) LWiﬂzazﬁu 6*—nY =0—1=3(mod4) LazanNduNs

(1) 91§91 22 = 3 (mod 4) Fadululaily esnunda 2 3o 1)

ngufiun 4 1 n Judrunuduuan e n = 3 (mod 8) 9zl @un1s (1) fnaeassuiuAuiile
Fuau dieil
1) 01 n=3ud (x,y,2) €{0,0,0),(2,3,3)}
2)0n =11 ud (x,y,2) € {(0,0,0),(2,1,5)}
3) o n =27 ud (x,y,2) € {(0,0,0),(2,1,3)}
4t n = 35ua (x,v,2) € {(0,0,0),(2,1,1)}
5 01 n ¢ {3,11,27,35} ua3 (x,v,2) = (0,0,0)
#igad I x, y uar z Wudnuduilifuauuesfunaimasesaunis (1)
losan n Wusunudiuuan 1aei n = 3 (mod 8) et n > 3
NSEIR 1:x = 0 Fathuannauns (1) 98léi 1 —n? = 22 wagan 22 > 0 fatu 1 —n? > 0 uavan
n=>3wliiny=0 WzaLt z = 0 Tufe (x,y,2) = (0,0,0)
AsEif 2: x = 1 feuannauns (1) 98831 6 —n? = 22 wavann 22 > 0 fau 6 —n? = 0 uavan
n=3awldiny=0uio 1
A3l 2.1 y = 0 9l 22 = 5 Fadululdld dewn z Wusuwdu

367 2.2: y = 1 9191 22 = 6 — n wazaIN n = 3 (mod 8)
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fatil 22 = 6 — 3 = 3 (mod 8) audulUlly iesmnunds 2 40 2)
sl 3: x = 2 detuanaunis (1) ald
36 —nY = z?2 )
LALaN 22 > 0 fa 36 — n¥ = 0 wavaIn n = 3 (mod 8) Fauenfinnsanléds
A3 3.1 1 = 3 2lén 36 — 37 > 0 v y < 3 wavanauns (2) war z WDusauiy
IWSzaLT y=3uaz z =3 1o (x,y,2) = (2,3,3)
n5Eif 3.2: 1 = 11 921691 36 — 117 > 0 fatfu y < 1 uazanaunis ) uaz z Wusuou
WA memﬁ?u y=1Wlagz=5 Tufe (x,y,z) =(2,1,5)
5T 3.3: n = 19 axlédn 36 — 19¥ > 0 faiu y < 1 Fadululelly fosnaunis ) uae
z WU
n58If 3.4: n = 27 951691 36 — 277 > 0 fatfu y < 1 uazanauns () uaz z Wusuou
R Iszazty y=1uaz z=31ufe (x,y,2) = (2,1,3)
58l 3.5: n = 35 9xlé91 36 — 357 > 0 fatfu y < 1 uazanauns (2) uaz z Wusuu
Wiyl memzﬁ?u y=1uwpgz=1 Tufe (x,y,2z) =(,1,1)
58I 3.6: n > 35 aglen y = 0 Fadulldly Weswinaunis () war z Hudwawdy

ASAIN 4: x > 2 Aty 6% = 0 (mod 8) wazillnsanaunis (1) wag n = 3 (mod 8) LNs1¥REUY
2 = —-3Y(mod 8)
nsdN 4.1 y ludiuiug detu asdidnuiuiy Pldifuau u F9ild y = 2u 9l

3Y = 324 = (1)* = 1 (mod 8) st z2 = —1 = 7(mod 8) FaulUlulld Wosanunds 2
U9 2)

58l 4.2: y \uswaud dedy ezdisaududldduau v Foild y = 20+ 1 9zl
3¥ = 32v+1 = 3. (1)¥ = 3 (mod 8) NS 1¥azty 22 = —3 = 5(mod 8) L Tulylale

WIBI1INUNAe 2 U8 2)

5. 9AUS1BRNANNTIVB AT TDLEUD LU

nmsRiguinguiun 3 uay 4 vilimsumaeassuwsuiliduauimuaesaunislele
wiulnt 6% — n¥ = 22 e x, y, z \Juswwduiliduau wes n Juswnuduuiniesd n = 1 uas
n=1,3,5(mod 8) ?jﬂuﬂ1sﬁqaa131/1qwﬁwéw“aﬂa'nié’ﬂ%mmifﬁugmtﬁmﬁuammﬂ

wonininafildannisigadnguiun 4 lFduduidenanisaives Burshtein (2019) fina
11 “aunslalownlulni 6% — 117 = 22 fnaeasuiutduuiniiiewaaasinel fAe (x,y,2) =
(2,1,5)” Wuads usegnslsinmaulunidseillduanmanassuiuduildifuauvesaunisialouny
I dwmsusauduuan nla 9 o9 nnensdiit n = 2,4,6,7(mod 8) fetiu Fefanaiuded

raulaluns@nwruainsneld
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