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ABSTRACT
We study conditions of digit in the places of positive integers divisible by 7. We
found that the sum of products of digit in the ones place, tens place, hundreds place,
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thousands place, ten thousands place, hundred thousands place, millions place, ten
millions place, hundred millions place, billions place, ten billions place, hundred
billions place, ...and 1,3,2,-1,-3,-2,1,3,2,-1,-3, -2, .., respectively, is divisible by
7. In addition, we study conditions of positive integers with same digits which are
divisible by 7.

Keywords: Digit in the place, Positive integer, Divisibility
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nsfnedeulunismsasiivessiuiuduuIndesiuaueng 9 fuinuienatesiuu
ﬁﬁ%ﬂ'ﬂﬂghﬂﬁﬂﬁmm Konick wag Mercier [2] 9 1001 Problems in Classical Number
Theory Ugymdeft 323 nsasavaesunismsasia Tneldnaniaieulafisrunuduaznsee
3,4,6,7,8,9 waz 11 a1 Faisulunisnsrasunismssiuiududiesiuiudlily 7 3
Foulviilidudaunazgnldegaunsvate Tasiams 3 waz 9 widwiudmnsidu 7 Tu
wilideduidldna i

713 N asdh fArellle (100a, + 10a, + ag) — (100as + 10a, + az) +
(100ag + 10a; + ag) — -+ = 0 (mod 7)

dlo N = a,10" + a, 110" + -+ a;10 + ap WAl @; € {0,1,..,9} uaz a,, # 0

§10819N15MTI9d0U 135,487 95Wn5ene 7 asiaviaelyl Sanuin
((100-4) + (10-8) +7) — ((100- 1) + (10-3) + 5) =487 — 135 =352 = 2 (mod 7)
faiiu 7 vns 135,487 lalasin 3935eanan Aenisansiuiundnlivaeiios 3 ndnuiiiu Ine

Nahir [3 - 4] levausiSansuiunanvosdrurudu sl

@ 1 =

7 M3 abcdf a9 N@DLID 7 WS abed — 2f 896N
7 M3 xyzw a9 ARelle 7 M5 xyz — 2w awen
7 3 stu a9l Neowla 7 W3 st — 2u A

1e? abcdf, xyzw wag stu WWUSIUANUINTUEN @UaN Wazauran Aua1au

FBE19NNTNTIVABU 35,487 INMIA1E 7 aseuIa kil 3ERslae
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3548 — 2(7) = 3534
353 — 2(4) = 345
34 —2(5) =24

LWUIN 7 15 24 hiagea satu 7 1S 135,487 laiagsin

@ Yo < = 1 J = J < I o '
GDBL‘WUIG]’NE‘ULL‘U'U‘V] sanadlmnug swnlun1sAIuIes 1l @QWU’JULG)NLUU‘U’]U')UGUU’]W&LW@
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we Nahir [3] laUauad nnil9151A 88 UN1SUI5978 7 898290991 UA UUINLUANSN

abedef gh Tnefidouluin
7M5a—2b—3c—d+2f +3g+h ai

LazeSUINIATIERUT IIUANUINTIMSHIY 7 A TnensiansanauIndnvazdna
Tnouwvaduen waas 3 S1u WU ab{cde}{fgh} \ilo N = abcdefgh IS iavende
HAUINVBINAgUTENILaulanluLAasuaniv 1,3,2,—1,-3,-2,1,3,2,—1,-3, -2, .. unél
laifisuuuuinly feduifedsmdaniadeusuuuuiliuaenisiigaideuludangn
Tusddei Muvsiiaznanisdudnuduiomn weflemiuagmnlunisdeu

UNAIY AIAUATRTIUIULAUUIN Apy_1ny - G201d0 HAIUNUIGLAEITU a, 10" +

1%
1 ¥

n_l o > dl a o = d‘
Ap 110" 4 4 410 + ap WA N WNugnve991uIuty 9nNu3edy wiunn1sms
AIFIVIITIUIULAL 992V UAUINNNITNUNIURHIUVDINITUITAIA [5] AU NA1IAD
) Al 21 A Ao < = = v P
a M3 b a9 o a # 0 Neallle JIUIAN k T3 b = ak WOULNUMEY a | b LaLal a M3
b lsiaas Azl@euknueng a t b lnedautRulausenisiu
Loval|(b+c)uazalbuadralc

2.0 a| bc wag ged (a,b) =1 uad a| ¢ We ged (a, b) ADAIMNTIINUINTBY a Lag b

undleny 1.1 [1] 98na1337 a auna b wenla m dlo m > 0 fredle m| (b — ) Teuwnu
8 a = b (mod m) FsauTRvesaunIauIUszng leun

1.ova=bh (mod m) 4a¥ ¢ = d (mod m) Wina+c=b+d (mod m)

2.00a=h (mod m) Wina+c=b+c (mod m)
3.1 a=h (modm) W& ac = bc (mod m)
4

.81 a=b (modm) ua a¥ = b* (mod m) dMFUNNTIWAL k = 0
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wqwﬁw 1.1 01 a; = b; (mod m) Lﬁ@j =1,2,3,..,n liin

n
a; = Zb (mod m)
1 j=1
ungail Iﬂaqﬂﬁf&%mﬂmmamuu L P(1) wiutonnuvamguiun 1.1

M:

\.
1]

wiulada P(1) 1Wuase
W k € N aunfin P(k) Wuase wagauudin a; = b; (mod m) doj=123 .. kk+1

Tnganufgiuazlain

zk: a; = i b; (mod m)

k+1 k+1

by + byyq = Z b, (mod m)

Mw

k

a; =Zaj+ak+1 =
j=1 j=1 1
<

st P(k + 1) Wuase Inavanauieendinmans aguladn nguium 1.1 10ua3 O

D~
1l

2. Fruhnuantugy 10% 1 7 1158967

nauun 2.1 1 k € N U {0} 2lan
103k = (=1)* (mod 7)
unigayl 7 109970 103 = —1 (mod 7) InwaudRvesauniaveundey 1.1 9 4 azlen
10%% = (—1)* (mod 7) O
ununsn 2.1 1 k € N U {0} aglan
1. 103%*1 = 3(—1)* (mod 7)
2.103%+2 = 2(=1)* (mod 7)

ungal 1199970 10 = 3 (mod 7) wag 102 = 2 (mod 7) Taequiiumn 2.1 a¢léi
103%-10 = (—=1)* - 10 (mod 7)
103k*1 = 3(=1)* (mod 7)
uay
103%-10% = (—=1)* - 10% (mod 7)
103%*+2 = 2(—1)* (mod 7)
Fariuununsn 2.1 1uase O
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3. IMUIUAUUIN 1 NANTINNTAE 7 AIA2
TunsaiNIuauinuIn 1 %dn 157191Una1a89991n91889N1SRAITU AU
fi9sannsdl n > 2 lnefidruauiuuin 2 wandl 7 wisasia dleulodmauun 3.1 way

FIWIWANUINTNINAT 2 HanTl 7 msasin TReuladmgufun 3.2

nufun 3.1 I N = ayq0 \udrwauduuin 2 wén 10edl ap,a; €{0,1,2,..,9} uay
a; # 0 azlaan

7IN feedle 7| (ag + 3ay)
unigal s N = 10a, + ao = 7a, + (3ay + ag)

617 | N 921691 7 | (aq + 3ay) Tumnangduiiu 61 7 | (ao + 3ay) szaguledn 7| N |

naufun 3.2 W N = a,a,_1ay_; - 6100 U WIWANVIN n+ 1960 10 0 < a, <9
WAz 0<a; <91peNj=0,1,2,...,n—1uag n =2

1. n=0(mod3)azléin 7|N Arale

L}

3
D [ as; +3(-1Dasjor +2(-1asjuz] + (~Dian
j=0

7

2.81n=1(mod3)9lén 7|N Adeile

n-1

z [(_1)]a3j +3(—-1agj4q + 2(—1)]a3j+2] + (1) 3 ap_1 +3(-1) 3 a,
=0

3. 41 n=2(mod3) vl 7|N Anale

n-2

3
7 | D [0y +3(-1Das + 2(-1DVas 0]
j=0

uningl W a; €{0,1,2,...,9} W0 j =0,1,2,..,n 4ae a, # 0 lngnguiun 2.1 uag
unnsn 2.1 aglein

a3;10% = (-1)7 az; (mod 7)
a3j+1103{'+1 = 3(—1){'a3j+1 (mod 7)
a3j+21031+2 = 2(-1) azj42 (mod 7)
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asz;10% + a3j+11031'+1.+ a3j+21031'f2 .
= (—1)az; + 3(=1azjy; + 2(—1)azjy, (mod 7)

1. @i n = 0 (mod 3) thufie 7 k € N & n = 3k Taemquium 1.1 aglén
k-1
Z [ a3;10% + a3;,1103+! + a3;,,10%+2]
=0

k-1
= ) [(~Das; + 3(-DIagjus + 2(=1as;] (mod 7)
' ]=0
\H89970 a3, 103% = (—1)*as;, (mod 7) 3glai

k-1
Z[a3j103f + a341103% 4+ a3;,,103%2] + a5, 103%
j=0

k-1
= ) [(~Das; +3(-Dasjr + 2(=1Das] + (~D¥aze (mod 7)

j=0
v
U U
PNUU
aAnap—10an—2 ...A201Qg

n
§—1

= > [Das; + 31 + 2= 1 asjiz] + (~D3ay (mod 7)
j=0
aylldin 7| N Asiedle

n
z-1

Y [1as; + 31 azjur + 2D agji] + (Dl
j=0

7

2. @uuiin n = 1 (mod 3) Wufe &l k € N ¥ n = 3k + 1 lngmguijun 1.1 9gléi

=

-1
[ a3;10% + a3;,,110%+ + a3;,,10%%2)
0

-
Il

k-1
= Z[(_l)j%j + 3(_1)ja3j+1 + 2(_1)ja3j+2] (mod 7)
j=0
W90 a3, 103% = (—1)Kas), (mod 7) Wag as.,103%*! = 3(=1)*as,,4 (mod 7)

2zl
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k-1
Z[a3j103f + a3j41103% 4+ a3;,,103%2| + a3, 10%F + agp, 110342
j=0

=

-1
[(—1)az; +3(—1) azj4q + 2(—=1) azjz | + (—1)*az, + 3(—D*azys1 (mod 7)
0

-
Il

¥

U U

ANUU

ApQp_1Qn_y ...A2A10g
n-1

T_l

= 3 [-1Vay; + 31D agjes + 2Dzl + (1T ayoy +3(-1)3 a, (mod7)

j=0
aylleddn 7| N Asiaidle
-1
f-t
7| D [ Das;+3(-Dasjr + 2 Dasjo] + (-1 F g +3(-1) 7 ay
j=o

3. auufin n = 2 (mod 3) Wufe & k € N U {0} 31 n = 3k + 2 Inevquiiun 1.1 aglén

k
z [ a3;10% + a3;,1103+ + a3;,,10%%2]

j=0
k
= > [(=1as; +3(-1as s + 2(-1az;.,] (mod 7)
[ j=0
platiu

n-—2

3
ApQp_1Qn_y ...A20,0Q¢ = Z[(—l)ja3j + 3(—1)ja3j+1 + 2(—1)ja3j+2] (mod 7)

=0
aylleddn 7| N Asiadle
n-2
N
7 | D [0y +3(-1Das + 2(-1DVas 0]
j=0
Aatuvgeiun 3.2 10uas O

A9819 3.1 JWNDIUIUNAULATY 3 VANVIVUA FIVNTAE 7 AI67
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y7g4me I1unIaulasy (Palindrome) PUTBDITIUIUP LUINT B UINF UL 8 TUTN

willaunusmuwn gy Wi 11, 121, 2552

3591 1% aba \Wuswundulasy 3 wén

Mnnguiun 3.2 9o 3. 9lé 7 | aba fideldle 7| (a + 3b + 2q)

tufe 7| 3(a + b)
o990 ged (7,3) = 1 2l

7 |aba fisedle 71 (a+b)

(%
K'Y [

Feri SN AUIATY 3 USNTUR FIMEE 7 assa fe
161 252 343 434 525

595 686 777 868 959

A19819 3.2 JINTIUIUNIAULATY 4 VENVINUA FINTAY 7 Ads?

33911 19 abba Judruundulasy 4 vian

616

RNnMauiun 3.2 90 1. 11 7 | abba fdewile 7| (a + 3b + 2b — a)

ufe 7| 5b
99910 ged (7,5) = 1 9zlen
7 | abba fsewdle 7|b

[
Y] [

FITU IUIUNIAULASY 4 NANVIVUA TIVT9E 7 a9FIA8

1,001 2,002 3,003 4,004
7,007 8,008 9,009 1,771
4,774 5,775 6,776 7,777

707

6,006
3,773
9,779

IINNQEAUN 3.2 61 N = aua.a,a;a, WWUIUIUALUIN 5 an 2zlein
4U3U2U1UQ

7IN fdedle 7] (ap + 3ay + 2a; — az — 3a,)

= £ I [ [ [ Y1
W30 01 N = a,a5a5,a30,01dp WUIUWIANUIN 8 wan axlaa

7|N fAinelle 7 | (ag + 3a4 + 2a, —az — 3a, — 2a5 + ag + 3a,)

151919na1AleEga71 N 1 JUIIUIUALUIN 1 NaN NNNTA28 7 8362 AfBLle NaUINTYDINE

@Jmazm’wLamimmiuwa”ﬂwu"w NANAU NANTOY NANWU NANNL U RA DAY
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PANAIU VANAUAIU NANTDUAIU NANWUAIY RANVL U 1Y NANLAUAIY ... NU
1,3,2,—-1,-3,-2,1,3,2,—1,—3,—2, ... "MUAIHU JUATU 1 91U A58 7 8962 UULD3
T K, WIURAUINAINEIueduIuALuIN n ein wazanunitgativemguiun 3.2 vinlild

Ununsnaalull

ununsn 3.1 197 N Wusuiuduuin n vdn azlen

7 915 N uay K, Pawranwiniu

A18819 3.3 2MNTIFBUIN 12,356,489 1115078 7 896 3o ll anluassdruwniawinte

3391 22NN 12,356,489 Wusnuiudiy 8 van azlaan

Keg=9+308)+2(4)—-6-3(5—-203)+2+3(1)
=2+3+1+1-1+1+2+3 (mod?7)
=5 (mod 7)

St 7 N5 12,356,489 hiassn waziewnaawingu 5
f298149 3.4 29 aVLAR a TIuA 191197 499,a12 15028 7 a9 1o 499, a12 1Tu
FuULHUUIN 6 WaN

5911 fasa K 989 499, a12 glein

Ki=2+31)+2a-9-3(9)—2(4)=2+3+2a—2+1—1(mod7)
= 2a + 3 (mod 7)
AU a =2 Waz 9

4. IWIUANUIN n AENTVARANTINUTINITAY 7 B9R7

nguRun 4.1 19 N = 111 .. 1 Wudnouduuin n+ 1980 e n > 2 aglé
7IN fdadle 6] +1)
UMWY auuddn 6 4 (n+ 1)

sl n+ 1 = 6k + 1 @NSUVNINUILTU k

9¢l691 n = 6k Wufe n = 0 (mod 3)

NANTUN
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6k
31 2k—1

Z [(-1)) +3(=1) +2(-1)/] + (—1)% = Z 6(-1)/ +(-1)* =0+1 =1
¢ j=0

j=0
910 7 + 1 wasngulun 3.2 98 1. 9l9n 7t N
NI 2 n+ 1 = 6k + 2 dmSuuiuulu k

921691 n = 6k + 1 ufo n = 1 (mod 3)

TORbTaTY
(6k+1)—1
f_l
. . . (6k+1)—1 (6k+1)—-1
z [(-1)) +3(-1) +2(-1)/] + (-1) 3  +3(-1) 3
j=0
2k—-1
- z 6(=1) + (=1)* +3(=1)%k =0+1+3 =4
j=0

91N 7 + 4 Wasngulun 3.2 90 2. 919N 7+ N

N33 n+ 1 = 6k + 3 &MUV WIUAL k € N U {0}

wldinn =6k +2 e n =2 (mod 3)

NYIT0UN
(6k+2)—2

3 2k
Z (1) +3(-1)) +2(-1)]] = z 6(—1) =6(-1)%* =6
j=0 j=0
91N 7 + 6 Wasnguiun 3.2 90 3. 9lan 7+ N
N34 n+ 1= 6k + 4 dwSuuei iy k € N U {0}
92§71 n = 6k + 3 ufo n = 0 (mod 3)

NYIT0UN
6k+3

1
] , . . 6k+3
Z [(=1) +3(-1)) +2(-1)/] + (-1) 3
j=0
2k
= Z 6(—1) + (—1)**1 =6(-1)** -1 =6-1 =5
j=0
910 7 4 5 wasngulun 3.2 90 1. 9zlan 7+ N

nsAl5 n+ 1 = 6k + 5 awSuinuiudy k € N U {0}

61



Soulvvasavlanlundnvesiiuiuduuindamsme 7 ags

i n = 6k + 4 Tufen=1 (mod 3)

N304
(6k+4)-1
T_l
. . . (6k+4)-1 (6k+4)-1
Z [(-1) +3(-1)) +2(-1)/]+(-1) 3  +3(-1) 3
j=0

2k
= Z 6(—=1)) 4+ (=1)2k+1 4 3(=1)%k*+1 =6(-1)k-1-3 =2
j=0
91N 7 + 2 wazngquiun 3.2 90 2. 9zlen 7+ N
Tunanduiy auufin 6| (n+ 1) ufo ik e NTI n+1 =6k vSa n =6k — 1
9z1671 n = 2 (mod 3)

NAITU
(6k—1)—2

2k-1

[(=1)) +3(-1)) +2(-1)/] =6 Z (-1 =0
j=0

NGB

j=0
910 7 | 0 wagngufun 3.2 99 2. agledn 7| N
nquijun 4.2 1% a € {1,2,3,..,9} Uas N = aaa ... a \JUSWumfuuin n+ 1 van
o n > 2 2l

7IN fdedle a=7 e 6|(n+1)

UNNGAY aUufdN 7 | N wag a = 7
azlan gced(a,7) =1
99910 N = aaa ..a = a x (111...1) fadu 7 111...1
Tagnguiun 4.1 91931 6 | (n + 1)
Tuynenduiu lunsdiil a = 7 Wiulddain 7| v
auiin 6| (n+1) Tufe ik eNTI n+1=6kWion=6k—1

921971 n = 2 (mod 3)

NANTUN
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(6k—1)-2
3 2k—-1
Z [(-1)/a+3(-1)a+2(-1)/a] = 6a z (-1 =0
j=0 j=0
910 7 | 0 dagngufun 3.2 9o 2. aglddn 7| N O
5. @5

W N = apay_1an_s ... aya,aq WWUTWIUHUUIN n + 1 %dN
a1 N Judnwduuin 2 van aglein

7N fAsedie 7] (ag + 3a;)

[

81 N Wusuiu@uuinuinnin 2 wan azwusle 3 nsalsiail

]

581 & n = 0 (mod 3) 2l 7 | N fisedle

n
§—1

7 Z[(—l)j%j + 3(_1)ja3j+1 + 2(_1)ja3j+2] + (‘Dgan
=0

N3l 281 n =1 (mod3) aglain 7| N Arelile
n;_l
n—-1

1
: . . . n-1 n-1

7 Z [(—1)1613]' +3(-1/agj4q + 2(_1)1a3j+2] + (1) 3 ap_; +3(-1) 3 a,

=0

N3l 3 61 n =2 (mod 3) wl@in 7| N Aseiile
n-2

3

Z[(—l)j%j + 3(—1)ja3j+1 + 2(—1)ja3j+2]
=0

7

wazdnAlszamandudifedniu fie a; = a Wie j = 0,1,2, .., n 9lan

7IN fsadle a=7 W 6|(m+1)
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