CAC SO CO DANG PAC BIET TRONG HE THAP PHAN

Nguyén Viét Hai ( Tap chi Toan hoc va Tugi tré)

Gia tri cua mot s6 viét trong hé thap phan c6 méi lién hé véi gié tri cua chir s6 va co s 10.
Nguoi ta thuong xét xem mot s6 viét trong hé thap phan c6 1a sb nguyén té khdng, hay 1a hop
$6 (c6 udc 1a s6 nao) ? , c6 1a s chinh phuong hay 13 sé liy thira ? va lic 6 mbi lién hé cua
s6 d6 véi cac chir s6 clia nd va co s6 10 nhur thé nao ?

Nhan xét so bo :

- Mot s nguyén t (khac 2, 5) viét trong hé thap phan chi c6 thé tan ciing boi mét trong cac
chit sé 1, 3, 7, 9 (néu tréai lai thi s6 d6 1a boi cua 2 hoac 5). .

- Tong cac chir s6 cia mot sé nguyén t6 16n hon 3 khong thé 1a boi cua 3 (néu trai lai thi s6
do6 1a boi cua 3).

Do khé tim ra méi lién hé tong quat gitra s6 nguyén té vai céc chir s cia no trong hé thap
phan nén nguoi ta di xét nhitng truong hop riéng.

A. Sb dwgc viét béi ciing mét chir s6. So repdigit va sé repunit

Pinh nghia. S viét trong hé TP gom toan chir s6 1 dugc goi la sé repunit .

S6 dugc viét trong hé TP béi ciing mot chir s6 goi la s6 repdigit. S6 repdigit viét trong hé TP
boi n chirséa duoc ki hiéu 1a R(a, n). Nhu vay s repunit dwoc ki hiéu 13 R, = R(, n).
Repdigit duoc ghép boi hai tur: repeated (duoc Iap lai) va digit (chit s6). Repunit duoc ghép
boi hai tu: repeated (dugc Iap lai) va unit (don vi).

Nha toan hoc A.H.Beiler 1a ngudi dau tién dat tén va nghién ciu s6 nguyén té repunit.

& Bai toan 1. Chizng minh rang mét sé nguyén to duroc viét béi chi cac chizsé 1 trong hé
thdp phan thi sé céc chir sé cuia n6 phdi la sé nguyén té.

LG. Gia str s6 nguyén té p viét trong hé TP gdm s chirsé 1 thi 9p =10°~1. Néu s=m.n
lahopsdvoi 2<m<n<s thitaco 9p=10°-1=(10""-1=

(10™—1) (10™™ +...+10™+ 1) . Visd 10" —1 =9k véi k> 1 thisd

p=k (10™™ +...+ 10™ + 1) 1a hop sd, tréi gia thiét. Vay s6 s phailasé NT.O

& Bai toan 2. Cho sé nguyén té p lém hon 5. Chitng minh rang :

a) S6 m dwoc viétbéi p chizso 1 trong hé thap phan thi m khéng chia hét cho p, hay la
Ry khong chia hét cho p .

b) S6 n dwoc viétbéi p—1 chizsé 1 trong hé thdp phan thi n chia hét cho p, hay la

Rp-1 chiahétcho p.

LG. Tir gia thiét véi (p, 10) = 1thi pla wéc caa 10(10°*— 1) = 10°— 10.

a) Theo gia thiét 9m=10°—1=10"—10 + 9. Trdo néu p la wéc cua mthi p la uéc cua

9, tréi véi diéu kien p>5. Khi p=3 thi R3=111=3.37.

b) Do (p, 9) =1thi 9p lawdc caa 10° -1 nén pla uéc cua sb viét bai p— 1 chitsé 1.0
& Bai toan 3. Chizng minh rang céc s repunit c6 nhiing tinh chdt sau

a) Ry chia hét cho 11, Rs, chia hét cho 3.37 = 111, R4, chia hét cho 101, Rs, chia hét
cho 41.271, Re, chiahétcho 7.13 =91, Ry, chiahétcho 239.4649, Rg, chia hét cho
73.137,....

b) 9R, + 1 =10".

¢)Ry+1 =10R, + 1 =11R, — 10R, 1 =R, + 10".

d) Rn, Rns1) = 1.

) Rn+m=10"R, +Ry, hay 1a Ry = 10 "R, +Ry.n Vi k>n+1.

NGi riéng, Ron= 10"Ry + Ry = Ry (10" + 1),

Tong quat cd Rpn = Ry (1 + 10" + 10°" +...+ 10™ "), suy ra Ry n chia hét cho R,.



g) Néu sé m khdng la bgi ciia 2, ciia 5 thi ton tai s6 repunit R, chia hét cho m.

h) Mdi 6 nguyén dwong a biéu dién dwoc trong dang a = iRy + CoRy + C3Rz+...+ CiRy
trong d6 0<c;<9, hayla a=R(c;,1) + R(C2,2) +... + R(Cn,N).

CM. a) Swr dung tiéu chuan chia hét trong hé TP.

b) Do 9R,=10"—

c)C6 Ry41=10R, +1=11R, - Ry +1=11R, —10R, 4 va 10R, +1=R, +9R,+1=
Rh+10"-1+1=R, +10".

d) Tacd (Rn, Rh+1) =(Rn, 10R, +1) = (Ry, 1) = 1.

) Ry+m=10"R, + R, .

Tacd Ryn=Ry+10"R, + 10*'R, +...+ 10" "R =R, (1 + 10" + 10" +...+ 101"

g) Xétddy R1=1,R,=11,Rs,..., Rm+1. Néu trong day nay c6 R, chia hét cho m thi CM
xong. Néu trong day nay bat ki Rn chia hét cho m déu c6 du khac 0 thi ton tai it nhat hai
s6 ¢6 cling s6 du, chang han 1a R, va Re véi 1<n<k< n+ 1theo nguyén li Dirichlet, lic
d6 hiéu R, — Ry = 10" Ry, chiahétcho m, ma (m, 10) =1 nén Ry., chia hétcho m.

h) V&i mdi s6 nguyén duong @ = aa_..a,a, V&i a,>0,¢cO n chitsé tachonsé aRn 16n
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nhat sao cho a,R,<a. Cu thé nhu sau. Néu a = a, R, thi CM xong. Néu a, < a1 hoic a,
=ap.1=...=a <a4 thichon c,=a,, néu a, >a, 2 hoacan =an4=...=a; >aj4 thichon
Ch=a, —1 Vvéi a, > 1. Sau khi chon ¢, nhu tren ta chuyen vé chon c¢,.1 cuaso
a—a,R, >0 ma a—ayR, coithon n chit s, tlep tuc nhu thé dén khi chon ¢,.0
& Bai toan 4. Ching minh rang c4c sé repunit ¢ nhizng tinh chdt sau :
a) Rn+1Rm=Rn+m+10RyRn_1;
b) Rn+1Rn+m —RnRnsm+1 = 10"Rm ;
) Ro+m> = 10"Ri’+ Ran+ m Rm, hay 18 RZ=10""R;? + Re+n Rk-n Vi m+n=k;
d) Ry+12=10"+Ry+2 Ry = 10R,%+ Ron+1 = 100R, 1% + 11Ry ;
€) Rn+1° = Ron+1+ 10Rz .1+ 10% Ryn g + 10° Ry 5+...+ 10" Rs + 10" ;
LG. Sirdung BT 3.a) Ta ¢ Ry+1 Rm— Rn+m = Rn+1 Rm— (10™Ry+ Rp) =R (Rn+1— 1) —
10™R, = 10R,Rpn— 10™Ry= 10R, (Rm— 10" 1) = 10R, Ry 1 .
b)5n+1 Ri+m —RnRns+m+1 = Rn+l(10mRn + Rm) —Rn (10m Rn+1 + Rm) = I:\:'m(Rn+1— Rn) =
10"Ry, .
C) Rn+m’ = (10"Rm+ Ry )? = 10°"Ry? +2.10" Ry Ry + Rp? = 10"Ry% + 10"(10"— 1)Rp? +
2.10"RyRn + Ry? = 10"Rp? + 10".9 Ry Ry? + 2.10" Ry Ry + Ri? (*).
Bién dbi tiép: 10".9 R, Rm2 +2.10"Rp Ry + Ry2 = 10" RmRn (Rn +2) + an =
10" R Ry (10™+ 1) + Ry = 10" Ry (10™ Ry + Ry ) + RyZ = 10n RnRom+ Rn? = Ry (10"Rom + Ry) =
Rn Rn+2m theo BT 3.c. Thay vao (*) duoc Rn+m’ = 10"Rm?+ Ry Ry 4 2m =

Ok mRm + Rk+m Rk m -
d) Trong c) cho m =1 dugc Rn+1°= 10R2+ Ron+1 = 10(10R, .12+ Ron_1Ry) +
11R2n — 10Ry 4 = 100R, 42 + 11Ryy .
e) Trong c) cho m =1 dugc Ry+1° = 10R\?+ Ron+1 = Ron+1 + 10(10 Ry + Ro 1) =
Ron+1+ 10Ron 1+ 10° Ry-1? = ... = Ran+ 1+ 10Rpn .1+ 102 Ron 3 +...+ 10" Rs + 10".03
Chay. T cong thiac R, 41 =11R, — 10R, 1 Véi batkisdé n>2, trong d6 Ry =1, R, =11, ta
thdy day sé R, 1a truong hop riéng cia day sé Uy, +1 =aR, — bR, .1 véi bat ki s6 n> 2, trong
d6 U va U, cho truge, nén co thé rat ra nhiéu hé thirc caa R, tir cac hé thuc caa U, ¢6
trong Chuyén dé 2: §1. Dy sé véi s6 hang 1a tong cac s6 nguyén.
< Thidu. 1) 3578 =3.1111 +245=3.1111 +2.111 +23=3.1111 +2.111 +2.11 + 1 =
3333 +222+22 + 1.
2) 78532 =7.11111 +755=7.11111 +6.111 +89=7.11111 +6.111 + 8.11 + 9 =
77777 + 666 + 88 + 9.
3) 1035{22 +R/Rz= 1121000 + 111. 1111111 = 121000 + 123333321 = 123454321 = Rs* =
111112



4) Rs%= R;+ 10Rs + 100R; + 1000 = 1111111 + 111110 + 11100 + 1000 = 1234321 = 1111%
# Ghi cha.

® Pit R, lasé dugc viét trong hé TP gom p chir s6 1voi plasd NT thi Rp €O thé 1a 50
NT hodc la hop sb. Chang han, s6 11 laso NT, s6 Rz =111 =3.37 lahop sd, sé R, 1a sd
dugc gdm 641 chirsd 1 co ude sb 1a 1283,

V6i p < 10000 thi dén nim 2010 ta méi biét 9 sé nguyén té repunit R, khi p bang 2,
19, 23, 317, 1031, 49081, 86453, 109297, 270343.

CAac s6 nguyén to repunit duoc tim ra gan day twong ¢ng véi cac sé nguyén té (Wikipedia.
repunit) p = 1031 (1985 bai H.C. Williams va H.Dubner), p =49081 (nam 1999 bai
H.Dubner), p = 86453 (nam 2000 boi Lew Baxter), p = 109297 (nam 2007 bdi H.Dubner va
Paul Bourdelais), p =270343 (thang 12 nam 2010 bdi H.Dubner va Robert Price).

® Pa biét rang khi p 1a s nguyén t khac 19, 23, 317, 1031 thi cac s6 R, la cac hop sb
véi 2 <p<20000. Chang han:

R3=3.37, Rs=41.271, R; =239.4649 , R;; =21649.513239, R3=53.79.265371653,
R17=2071723.5363222357, R 29 =3191.16763.43037. 62003.77843839397.

Néu R, co wéc sé nho nhat la d, ta ki hiéu 1a R, ((d)) véi 29 < p < 100:

Ra1 ((2791)) Rs7((2028119)), R41((83)), Ra3((173)), Rar((35121409)), Rss((107)),

Rso ((2559647034361)), Re1 ((733.4637)), Re7((493121)), R71 co udc s6 gom 30 chir sé thap
phan, Ry3((12171337159)), R7o ((317)), Res ((3367147378267)), Rgo ((497867)),

Ro7 ((12004721)).

® Tabiét R(6, n)> =R(4, n). R(9, n) va R(3, n)® + R(4, n)* + R(5, n)® = R(6, n).

& Ta khong biét c6 vo han chiang cac sb nguyén té trong day s6 R, duoc viét béi chi cac chir
sb 1:11;111; 1111;11111;. (2]t 117).

B. So palindrome

Pinh nghia. Chos6ND a=a a

n-n-1°"

s6 a lasd b=aa,.a_ a_,taclakhiviét cic chirsd cuasé a theo thu tu nguoc lai thi

duogc s6 b. So ND a duoc goi la 30 palindrome ( palindromic number, s6 xudi nguoc, s6 ddi
xtng) néusé a="b vai b 1asé viét nguoc cua s a, tac la sé palindrome c6 dang

a=aa, ..aa, VoI ag=a,>0,a=a,_s VGi S bang 0, 1,...,n

Chang han, cac s6 sau la sb palindrome : 0; 3; 22; 121; 34543; 345543;...

S6 repunit va repdigit 1a cac sé palindrome dic biét.

Nguoi ta ciing str dung palindrome dé chi mot chir viét xudi hoac viét nguoc déu nhu nhau,
chang han nhu chit MOM, NON, TIT, CAC, COC, PEP,... Chit palindrome lan dau tién
dugc nha bién kich Ben Jonson duing vao thé ki XV1I khi ghép hai tir géc Hy Lap la palin
(nguoc lai) va dromos (di chuyen chay, chay).

@ Bai toan 5. Chizng minh rang Cac s palindrome c6 nhang tinh chdt sau :

a) |V|0I s6 pallndrome gom sé chan chir so thi chia het cho 11 nénno la hop 50

b) S6 (10" + 1)°=10...020...01 v& s (2.10" + 2)*=40...080...04 déu la sé palindrome
chinh phwong ¢é 2n + 1 chiz $6, suy ra ton tai vo han sé palindrome chinh phwong gom mgt
s6 lé chiz s8. S6 (102" + 10" + 1)%= 10...020...030...20...01 la s¢ palindrome chinh
phiwrong c6 4n + 1 chit 6.

¢) V6i a+b<9thiténg R(a, n) + R(b, n) =R(a + b, n) 1a s6 palindrome .

d) Véi n<m va n<9 thitich RyR, lasé palindrome gom m + n— 1 chiz s¢ dang
123..(n—1)n..n(n-1)..321, trong dé s6 cac chizs6 n ¢ giika la m—n + 1 chir so.

aa, V& a,>0 (cothé ap=0), ta goi s6 viét ngugc cia

NGi riéng, véi n<9 thi Ry?=123...(n-1)n(n -1)...321 1256 palindrome chinh phirong.
Rio® = 123456789010987654321 1a s6 palindrome chinh phiong.



s+1

LG. a) V6i sé palindrome A= a, a, ..a,a tathly B=a;—a+ a3 —as .. 4(-1)
otaxi—am =0 Vi sy =a,_s VOi s bang 0, 1,...,n—1,do d6 sb B chia hét cho 11
nénsd A chiahét cho 11.

b) S6 (10" +1)°=10*"+2.10" + 1 = 10...020...01 vasd (2.10"+2)°=

4.10™ +8.10" + 4 = 40...080...04 déu | sé palindrome chinh phuong, trong d6 c6 n—1
chit s 0 ¢ gitta chir sb 1 va chix sé 2, ¢ giita chix s 4 va chir s6 8.

S6 (10 + 10" + 1)%= 10" + 2.10°" + 3.10%" + 2.10" + 1 = 10...020...030...20...01 lasb
palindrome chinh phuong c¢6 4n + 1 chit 6, trong d6 c6 n— 1 chit s6 0 & giita chir s6 1 va
chir s6 2, ¢ gitra chit s6 2 va chirsb 3.

¢) Taviét tich R;Rs3 = 123333321 trong dang phép tinh nhan nhu sau.

1111111 R

X 111 X R,

1111111 R

+ 11111110 +
111111100 Ry .10"?

123333321 123...(n-1) n...n (n-1)...321

Khi viét tich Ry R, trong dang nhu trén ta thay phép cong cé n dong vado n<9 nén &
dong cudi cling, tic 1a két qua cia phép cong nay, 6 m + n — 1 chir s6, cac chit s6 tir dau
phai sang trai tang dantr 1,2,... dén n, con céc chir s6 tir dau trai sang phai tang dan tir
1,2,...dén n, 30cacchu:30 n ogluala m+n-1-(2n-2)=m-n+ 1 chixs6.0

& Bai toan 6. Ching minh rang:

S6 céc so palindrome khong 16m hon 10*" bang 2.10" — 1;

S6 céc so palindrome khéng lon hon 10** bang 10" + 10" ™* —

LG. Céc sb palindrome gdom mét, hai, ba, bon, nam, sau chir s6 trong tng ¢ dang

v aa abaf abbarabcba: abccha V0|1<a<9 0<b<9 0<c=0o.

Do chir 30 a & dau bén phaiva ¢ dau bén trai lay 9 gié tri, cac 30 nam gitra lay 10 gia tri nén
sb cac sb palindrome gdm 2n chirsé bang 9.10" ™ v6i n>1, sb cac sb palindrome gom
2n — 1 chirsé bang 9. 10" v&i n> 1. Tir 6 chitng minh bang quy nap ta tim dugc sb cac sd
palindrome khong I6n hon 10* va khéng l6n hon 102" .00

& Bai toan 7. Chizng minh rang sé nguyén té lém hon 11 viét trong hé thdp phan cé chiz sé
tdn cting bén trai va cha sé tan cung bén phdi la chizsé 1 con moi chi so khac 1a chiz sé 0

thi n6 c6 deng 10° + 1.

LG. Giasirsd ND p viét trong hé TP c6 dang p = 10° + 1.

e Néu s laséléthi p=10°+1 chiahétcho 11 khi ap dung Ddu hiéu chia hét cho 11, lic
do6 p 1ahop sé khi s>1.

eNéu s=2"m voi m lasslélénhon 1va n 1asé ND thi tathdy p=(10° )"+ 1 ¢6 uéc

thuc sy la 10> + 1> 1, do do neu p la so NT thi s6 mii s chi co thé l1a tich cua cac s6 2.0
& Bai toan 8. Tim tat cd cac sé nguyén té n c6 chir sé dau trdi va dau phdi déu bang 1 khi
viét trong hé thap phan véi 101 <n <191 (50 palindrome nguyén t4).

LG. Phuong phap Bynaxosckuii. Goi m la so co ba chix sé voi x la chir s nam xen giita hai
chir s6 1. Néu sé m <191 1a hop sé thi né c6 wdc s6 NT p, lac d6 ta can giai phuong trinh
nghiém nguyén hai an x, k dang 101+ 10x=m v6i 0<x<9 hay la

pk —10x =101 1)
Taco (p,10)=1.Goi Xo la nghiém ND nho nhit cua PT pk —10x =1 (2)

4



thi PT (1) c6 nghiém tong quat 1a x = 101 xo — pt véi s6 nguyén t tly y theo PL 1.10. T
0<x<9 suyra 101 Xo— 9<pt<101 Xo 3
Chos6 NT p lan luot bing 3,7, 11, 13 vi p? <191 theo PL IIL1, s& tinh dwoc cac nghiém
Xo, Ko va X.

* V6i p=3thi PT (2) c6 dang 3k —10x =1 va c nghiém s6 ND nho nhat 1a xo= 2, nén
Ko=7. T ddo x=202— 3t. Tir (3) tinh dugc 65 <t<67,suyra X béng 7,4,1, tacla co
hop s6 mbang 171, 141, 111 ( chang déu c6 wéc s 1a 3).

e Tuwong tu, voi p =7 thi PT (2) c6 dang 7k — 10x = 1. Tinh dwgc Xo=2 va hop sé6 m =161
=7.23.

* Véi p=11thi PT (2) c6 dang 11k —10x = 1. Tinh dwoc Xo=1vahopsé m=121=
11.11.

* V6i p =13 thi khong c6 hop s6 nao.

Khi loai trir cac hop s6 vira néu, ta tim duoc cac s6 nguyén t6 thoa mén dé bai 1a 101, 131,
151, 181, 191.03

 Bai toan 9. Tim moi S6 NQUYén to ¢o it hon ndm chir $6 ma khong thay doi gia tri khi viet
cac chir so cua nod theo thi tw nguot lai (so palindrome nguyén to)

LG. Theo tinh chat C) cua s6 palindrome nguyen t6 thi so chir s6 cuia né 1a sd Ié (trir s 11)
nén ta chi xét cac sé6 palindrome nguyén té c6 ba chit sd.

S6 ¢6 ba chir s6 dang aba 1a s6 nguyén té thi chix sé tan cing chi c6 thé 1a 1, 3, 7, 9. Mot
hop sb c6 ba chit s thi né c6 wéc s6 nguyén t p < 1000 < 32. Loai bo moi sb c6 tdng cac
chir s6 12 boi cua 3. Ap dung két qua cia Bai toan 3 ta loai bo moi s6 ¢6 2a—b chia hét cho
11; loai bé moi sb c6 5a—2b chia hét cho 7; loai bo moi sé c6 a+ b chia hét cho 13; loai
bo moi s6 c6 9a—5b chia hét cho 17; loai bo moi sé cd 5a + 2b chia hét cho 19; loai bo
moi s6 6 4a + 7b chia hét cho 23; loai bé moi s6 c6 10a + 3b chia hét cho 29; loai bé moi
s6 c6 10a—3b chia hét cho 31. Cac s co ba chir s6 théa man dé bai la 101, 131, 151, 181,
191, 313, 353, 373, 383, 727, 757, 787, 797, 919, 929 .0

& Bai toan 10. Tim sé chinh phwong la sé palindrome (s6 xudi nguot) cé it hon sdu chir So.
LG. . » S6 xudi ngwoc CP c6 mot chirsé la 1, 4, 9.

* S6 xudi nguoc gom hai chir s6 c6 dang aa =11a nhung a khdng chia hét cho 11, do d6
s6 aa khong la sé CP.

* S6 xudi nguge gdm ba chir s6 ¢6 dang aba =n? thi a chicothé1a 1,4,5,6,9. Vi
a=1c6100< n*<200 nén 10<n<15 ma n chitancingbsi 1 hoic 9,suyra n=11.
Tiép tuc xét nhu thé c6 22°= 484, 26%= 676.

*S6 xudi nguoc gdbm bdn chir s c6 dang abba =n? thi n?=11(91b + 10a) nén n 1a boi
cua 11.Dat n=11m thicéd 11m?*=91b + 10a=121b—11(3a —b) +3a—b,suyra 3a—b
la boi cua 11. Do —9 <3a—b <27 nén chixayra 3a—bbing 0, 11, 22. V&i 3a = b thay
vao dang thic trén c6 11m*=121a nén m?=1la, ma a < 11, khong xay ra.

Vi 3a=b + 11 thay vao ding thuc trén c6 m”=11a—10<99 — 10 =89, suy ra m < 10.
Mat khac 11a—11= m*-1 hay la 11(a—1) = (m—1)(m + 1), ma m< 10 nén 11 khéng
thé 1a wéc cia m—1 hodc cia m + 1.

Vi 3a=b + 22 thay vao ding thuc trén c6 m?=11(a—2) + 2, hon nira m*< 99 — 20 = 79,
suyra m<9. Mit kh4c m?—2=11(a—2) phai chia hét cho 11, didu nay khong xay ra.

* b xudi nguoc gdm niam chit s6 ¢6 dang abcba =n? thi a chicothéla 1,4,5,6,9.

Véi a=1c¢6 10000 < n*< 20000 nén 100 <n <142 ma n chitan cung bai 1 hoac 9,
suyra n cothéla 101, 109, 111, 119, 121, 129, 131, 139, 141. Kiém tra cac s trén c6
nghiém Ia 1012 = 10201, 111%= 12321, 121°= 14641.



Véi a=4 c6 40000< n>< 50000 nén 200 <n <224 ma n chitan cung boi 2 hoac 8,
suyra n cothé la 202, 208, 212, 218, 222. Kiém tra cac s6 trén cé nghiém 1a 202% = 40804,
212° = 44944,

Véi a=5 co 50000< n®< 60000 nén 224 <n <245 ma n chitan cing boi 5, suyra n
c6 thé 1a 225, 235. Kiém tra cac s6 trén khong c6 nghiém.

Vé6i a=6 c6 60000< n?< 70000 nén 244 <n<265 ma n chitan cung boi 4 hoac 6,
suyra n cothé la 246, 254, 256, 264. Kiém tra cac sb trén ¢ nghiém la 264%= 69696.

Vé&i a=9 c6 90000< n?< 100000 nén 300 <n <317 ma n chitan cung bai 3 hoac 7,
suy ra n co thé la 303, 307, 313. Kiém tra cac s6 trén ¢ nghi¢m la 307°=94249.0

‘v Bai toan 11. Ldy mét s6 ND gom hai chét s6 bat ki, dem cong 6 do Véi S6 Viét ngurot cua
nd, lai cong s6 nhdn duot Véi so viét nguroc cua no, cir lay tong lién tiép nhu thé, chimg minh
rang dén lic nao dé sé nhdn sé palindrome.

LG. Goi s6 ban dau laa = cd thi sé viét nguoc ciand la b = dc .

-Voi c+d<9thitong a+b l1asdgdm hai chit s6 gidng nhau la ¢ +d nén a+b lasd
palindrome.

-Véi ¢ +d=10 thitong a+ b =110, liy tong lan nita dwgc 110 + 011 =121 1as6
palindrome.

-Véoi c+d=10+e voi 1<e<8 thitong cd + dc = 1(e +1)e . Xét cac trudng hop sau.

e Néu e =1 thi tong d6 bang 121 (dung).

*Néu 2<e<3thi 2(e+1)<9nén 1(e+1)e + e(e +1)1= (e +1)(2e +2)(e +1) (dung).
*Néu 4<e<6va e=8 thitinh theo so d6 sau, trong d6 milii tén chi ra viéc lay tong cua sd
dung trude miii tén voi sb viét nguoc cia no:

a) 154 — 605 — 1111 (dung).

b) 165 — 726 — 1353 — 4884 (dtng).

c) 176 — 847 — 1595 — 7546 — 14003 — 44044 (dGng).

d) 198 — 1089 — 10170 — 17271 (dung).

» Néu e =7 ta c6 sd 187, can thyc hién sau 23 lan lay tong thi duoc sé palindrome 1a
8813200023188.0

% Ghi chu.

® Sé palindrome nguyén t6 nho nhat c6 du 10 chir s6 1a 1023456987896543201.

® Xem s palindrome chinh phurong c6 mét s6 Ié chit s6 ¢ Bai toan 5 va sé palindrome
chinh phuong c6 it hon 6 chir s6 & Bai toan 10. Mot s6 cac so palindrome chinh phuong
nhiéu hon 5 chir s6 1a : 836° = 698896, 1001 = 1002001, 2002° = 4008004, 2285° =
5221225, 2636° = 6948496.

Ngudi ta chi tim dugc khong nhiéu cac s6 palindrome chinh 2phuorng ¢6 mot s6 chan chir s6
nhu : 8367 = 698896, 798644 = 637832238736, 64030648” = 4099923883299904,
83163115486° = 6916103777337773016196 gom 22 chir sé va

4040997647536659817 = 163296619873968186681869378916692361 gdm 36 chit sb.

® Ki hiéu sb cac sé palindrome nguyén té nho hon 10" 1a P (10") , nguoi ta da tim duoc

P (10)=4, P(10°) =5, P(10°)=20, P(10°) =113, P(10") = 781, P (10° ) = 5953.

& Gia thuyét ve tao s6 palindrome: Lay mot s6 ND bét ki, dem cong sb @6 vai sb viét nguoc
cua no, lai cong sé nhan duoc vai sé viét nguoc caa nd, ci 1ay tong lién tiép nhu thé dén luc
nao do6 s& nhan sb palindrome. Hién nay chua ai chimg minh dwoc gia thuyét nay véi s dau
tién nhiéu hon hai chir s tay y .

1) Lay s6 3462 + 2643 = 6105, ldy 6105 + 5016 = 11121, ldy 11121 + 12111 = 23232 1a s6
palindrome. Lay s6 1359 + 9531 = 10890, lay 10890 + 09801 = 20691, lay 20691 + 19602 =
40293, lay 40293 + 39204 = 79497 1a sb palindrome.

2) Cac sb gdm ba chit sé dang acb , acdb véi a+b<9,c+d<9 khildy téng sau mot
budc sé dugc so palindrome.




3) Lay s6 89 + 98 = 187, ldy 187 + 781 = 968, liy tong nhu thé tit ca 24 lan s& duoc sd
palindrome 12 8813200023188, nhung véi s6 196 sau khi thuc hién 1000 buéc van chua
duogc sb palindrome !

® Nam 1996 cac nha toan hoc M. Harminc va R. Sotak da chtng minh rang:

Cap s6 cng Cac s nguyén dwong ax = ap+ kd véi k bang 0, 1, 2,... chiza vo han sé
palindrome khi va chi khi sé ap hodc sé d khong chia hét cho 10.

® Ba sb palindrome nguyen t6 16n nhat da biét dén nay Ia:

S6 10*7%% +999.10%%%* + 1 gdm 474501 chit s6 tp, 56 10%99°% + 999.10'%% + 1 goém
390637 chir s6 tp va s6 10%°%°% + 666.10*%%% + 1 gom 362601 chir s6 tp, do Serge Batalov
tim ra vao thang 11 nam 2014.

& Ta khong biét c6 vo han ching cac sb nguyén tb trong day sé T,=10> +1 véin=1,2,
3, 4,..., nhung biét Ty =10+ 1 =101 1as6 NT, con cac sb sau | hop sé:
T,=10"+1=73.137, T3 =10% + 1 = 17.5882353, T, = 10%® + 1 ¢6 wéc s 12 353,
Ts=10%+ 1 c6 woc s6 1219841, Tg=10%+1 c6 woc s6 1a 1265011073, T, =102 + 1 ¢co
wée $6 13 257, T =107 + 1 ¢6 wéc sb 1a 10753.



