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Abstract

The two examples that I have are
0588°+23532=05882353

and

05882352941176470588 > +23529411764705882353°
=0588235294117647058823529411764705882353

These were found by the Canadian professor Alf van der Poorten, and he gave a talk
on these identities in December at the west coast number theory conference. He was
unspecific as to exactly where these identities were coming from, but they are
connected with reciprocals of primes:

% = 0.0588235294117647
= (0.058823529411764705882352941176470588235294117647A A  (Len(17)=16)

Though not mentioning how to obtain these equations, Prof. Poorten demonstrated the
relationship between the above examples and the reciprocal of the prime numbers 17

(1/17) without a definitive proof.
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(=) T/+1 | ~ T Concatenating Squares | :

DiopHANTINE EQuaTION — artb=a”+b> — r+1= s* +t* =Q2a—r)* +(2b—1)*
r+1= (m*+nH) ™) 5 mu—nv =1 > mvtnu=r

O(a,by=(mv,mu)  @(a,b)=(nu,mu)  O(a,b)=(mv ,—nv)  ®(a,b)y=(nu ,—nv)

(1) l'[‘r=104E3J‘ ; (Cg) * HIl PH1=10%+1=17x 5882353 > pﬁ%ﬁ?gn |+
103+1=(1*+4%)(u* ) ;

4 4 _ 8
ﬁyu=2353=$7+1 ’v=0588=1017 4, 41 05882353=0588%+2353=10 1,
4 2
04122353=9412%+2353°= 410 +D°
(2)?"’[””:1064 Ef + (Ciap) [ﬁjil 257 | 41 X 10"+ 1=(1*+16%) (> +v?) » [R=
16-10% +1
U=——

257
=0622568093385214007782101167315175097276264591439688715953307393
_10%-16

257

=0038910505836575875486381322957198443579766536964980544747081712 ;
> 0038910505836575875486381322957198443579766536964980544747081712
0622568093385214007782101167315175097276264591439688715953307393
=0038910505836575875486381322957198443579766536964980544747081712*
+0622568093385214007782101167315175097276264591439688715953307393°

10" +1
257
9961089494163424124513618677042801556420233463035019455252917288
0622568093385214007782101167315175097276264591439688715953307393
=9961089494163424124513618677042801556420233463035019455252917288>
+0622568093385214007782101167315175097276264591439688715953307393°

_(16:10% +1)*
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EHCZHFIQT{L_’%IEB—?J r=10"" T
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=52
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(=) T Concatenating Squares ;| .V Tableau: C, > C, » C; > C,, » Cp, » C,, » Cj >
2n A,-10" +B, (10" —4,)-10" + B,
99999900000 1000000 000001000001000000]
Cis 990099010099009901 009900990099009901
989900010099989901 010099990099989901
9893941210243728 0106058810243728
9831031212888513 0168968812888513
9750390015600625 0249610015600625
9686424017428225 0313576017428225
9330008825002048 0669991225002048
9187718827318513 0812281227318513
8908686031180401 1091314031180401
Cis 8186968838526913 1813031238526913
7972858840202128 2027141240202128
7657044042355776 2342956042355776
7086160045440001 2913840045440001
6825781246547313 3174218846547313
6570091247470848 3429908847470848
6202846048531600 3797154048531600]
5564230049680625 4435770049680625
92318202663025 07681802663025
c 91103202846976 08896802846976
1 86206903448276 13793103448276]
84651703604525 15348303604525
883212321168 116788321168
C, 876712328768 123288328768
999900010000 000100010000]
8235038125 1765038125
Ci 7416043776 2584043776]
9901009901 0099009901
C, 94122353 05882353
C, 990100 010100]
C, 8833 1233
" T2y~ TRY S Visual Basic6. 0% BT HfUaE N

(2) 7 Cyp~

(D

C,, a’+b’=ar+b=Q2a-r) +2b=1)’ =r’ +1=s>+1’

r=10" (10" <a,hb<10" -1 2a—r=%xs > 2b—-1=t > 1<s<r » 1Lt<r
(a,b)  [EPEE D (r—a,b) <> (a,b) |5 (a,b) >2a2r
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H 2 +1 = (mu—nv)’ +(mv+ nu)2ﬁ9 (mu + nv)* + (mv —nu)* = (s,t) = (a,b)
SR C=a’+b" =" +1+t+5r)/2; C ERITEGH > =1 (mod 4) - E[[JCfE lfaghr

(MR TR #frmg‘zﬁ YT HFEAI~C, ) < a’ =10" ca+(b* =b)=0
(1) PR Fr =& i o “;’[FT Ei 0 fIIE a fl ARy SR S R GEAIERT10” o
(2) Pt b(b—1) < 4b(b—1)+1=4a(10" —a) +1= F(a) ﬂ?\, B = 1
=K H fififsi(value modulo)i! Fy ETH ! ﬁ%g‘ AR AR [ PE(residue symbol )ik
p i*ﬂ)ﬁ%g‘, VR
= RIS ] o o e REPTRLE D I IUGEE F(a) KL R 2
4
= a flOfik - ECT I SRL{L4,6.9} » PN F(@) 1] T AR SRR s
= [ C,, ; J Tableau 1 4, i # 57 4 £L{0,2.8} = B, puflit i 54 £L10,13,5.6,8} ;
= 241 ﬁﬁ@?ﬁ'ﬂg@;} Ejéﬂt"ﬁf‘rﬂ:}lfj’;ﬂ F’jﬁiyﬁxj;ﬁ'j 4, }:DFIQJE/@%% N

(P“)Factorizations of 10°+1 : [HP4 ~ FAESHAT 13k 1 > YIEIRY 72 +10 =10") HS e B
A B ER Rl VA o (R ET ftp:sable.ox.ac.uk/pub/math/cunningham/10+)

k 107 +1 Factorizations of 10* +1
o2 1041 101
® 4 10%+1  [73.137
6 10%+1 9901
® 38 10%+1 17.5882353
® (10 10"°+1  [3541.27961
® |12 102+1 (99990001
® (14 10M+1  [29.281.121499449
® |16 10"+1  [353.449.641.1409.69857
® (18 10"%+1  [999999000001
® 20 10°+1  [1676321.5964848081
o 22 1072 +1  [89.1052788969.1056689261
® 24 107 +1  [9999999900000001
Pl AR
k 10 +1 Factorizations of 10*+1
o2 10%+1 101
® 4 10%+1 73 + 137
®6 10%+1 101 « 9901
® 8 10°%+1 17 - 5882353
® (10 10"%+1 101 « 3541 + 27961
® (12 10"%+1 73 + 137 » 99990001
o 14 10"*+1 29 + 101 - 281 - 121499449
® (16 10"%+1 353 « 449 - 641 + 1409 - 69857
® |18 10"%+1 101 + 9901 + 999999000001
® 20 10°%+1 73+ 137 + 1676321 » 5964848081
® 22 107 +1 89 + 101 + 105278969 « 1056689261
e 24 107 +1 17 + 5882353 + 9999999900000001

~5~



-+ —-]‘_Fu'Jy’EI e
(=) [z~ FHGRRHN L €, 7 Tableau » S ST o
L[ | [0 X=Ax 10+B RLC,, > HI(10—A) x 10+B “hLp ) BP0 C,, -
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(P3G 1 C,, ?1/171?%@.‘:: oo THECRLE L R = 21
BPIELE P 2L 0 5]

T Cs=A4; +B; : 0588°+2353%=05882353 =" 1/17=10.0588235294117647 > Len(17)=16 ; Hl

05882352941176470588%+23529411764705882353*
=0588235294117647058823529411764705882353

_10% +1 10° +1
17
(10%)(10"* —=1)(10'* +1)
17

i_c32k+8,\_ C J’kGNO

=A%+ B » £ [105882353= —C, ;

+<Cg>

a(k)=

:1032k+8 1
17

E=aiuju |

23529411764
EI%Z0.058823529411764720588 133169 " 7647 K

% — 0.2352941176470588 = 2 529;‘;}676‘1‘70588 ,

10 -1 _4010°-1)
17

=" 4=0588235294117647 = K B=2352941176470588

Csarrg=a(k) , ,
La[ 4 -]4,] 48] -5,

k 2 k 2
= [0588+ D" Ax 1016"—12} +[2353+23x 1016'1—12}

n=1 n=l1

(10 -4) (4009 1Y 10 e
17 17 17

n=l n=l

k k
B a(k) =| 0588+ Y Ax10'""? [x10"*** +[ 2353+ ) Bx10""" | ;
f

Pf a(k)fL Cyuss .V T Concatenating Squares | » C32k+8:A216k+4+le6k+4 ke N ;
~ (10" =1 (mod 17)
TR IR S
10°+1=0 (mod 17)

1032k+8 +1 _ 108(1016k . 1)(1016k + 1) N (108 + 1) 016 210161 -8 +05882353 o

T L 10°** =_1(mod 17) -

a(k)=
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1. [lL#7= | : " Concatenating Squares | %= 1/257 V| © A5, + B, = Cyy

% Cipg : 0038910505836575875486381322957198443579766536964980544747081712°
+0622568093385214007782101167315175097276264591439688715953307393°
=0038910505836575875486381322957198443579766536964980544747081712

0622568093385214007782101167315175097276264591439688715953307393 -
1/257=0.0038910505836575875486381322957198443579766536964980544747081712062256809
3385214007782101167315175097276264591439688715953307392996108949416342412
4513618677042801556420233463035019455252918287937743190661478599221789883
2684824902723735408560311284046692607 » Len(257)=256

(1) Coao * A%320+ B*320= Ceao
d00389"-926070038910505836575875486381322957198443579766536964980544747081712%
+(06225-- -81712|0622568093385214007782101 16731 51750972762645914396887159533073932)
=400389"-92607003891050583657587548638132295719844357976653696498054474708
1712(0622581712/0622568093385214007782101167315175097276264591439688715953307393;
128 256k _ 256k 512k+128
(2) a(k) = 107 <9 D>{07 +1) + <Cjp8> L #_Csi2k+128 2. T CONCATENATING
SQuARES | ke N ; A

257 257
2 —
2soks6s T Basrros = Csiapanns

ee O

— 256
: ﬁ L=0.00389 ------ 92607 = 0.4 , 410 -1
27 257
— 256
18 0062556 81712=08 » =200 =D,
257 o

HIl a(k)=Cs12k+128 :
2 2
Al 4|4, +B B}-|B,,

k 2 k 5
= |:A64 + ZA x 10256)1—192:| + |:B64 + ZB x 10256;1—192:|

n=1 n=1

102565+64 _ 16’ 16-102506 4 1)’
= +
257 257

10512k+128

+1
257
:lOIZSX(10256k_l)x(10256k+1)+10128 +1 ’
257 257
k k
Ey a(k):[A64 +ZAX10256}1—192:|X10256/€+64 +|:B64 +ZBx10256n—192} , "'5’94

n=1

n=l

128 256k _ 256k
a(h) < 107X A0 D) x (107 +1)
257

A P plER=t

+<Cle > kL Csikris V 1 C, 3

102° =1 (mod 257)
10 +1=0 (mod 257)

HEMH E %A 7010°1 = 1 (mod 257) -



—?J a(k) =

512k+128
107

+1 10" (107 —1)(10%°* +1) N (10" +1)

257 257 257

=(00389105058365758754863813229571984435797665369649805447470817120
622568093385214007782101167315175097276264591439688715953307392996
108949416342412451361867704280155642023346303501945525291828793774

31906614785992217898832684824902723735408560311284046692607)
2k
. 2 :102561—192+ < Clzg S o

I=1

2[4 : " Concatenating Squares ; %= 1/65537 V(i

1032768 +1
=51 . 2 2 r| ’ — =3 "
T Cs2768 * A16384 +Blé384 = Lares = W ’ {EIU 1/65537 V5 fFII%iJ E‘@“‘Th (r% Lfﬁﬁﬂ[gﬁ
%y

EI“(I)Aglgzo + 3821920 = Ciessao ’

000015258556235409005599890138395105--
003906190396264705433571875429146894-
=000015258556235409005599890138395105--
003906190396264705433571875429146894-

2 2 _
A147456 + Blyjase = C294912 ’

-400277705723484443901918000518790912*+
-471092665212017638891008132810473473°
-400277705723484443901918000518790912
-4710926652120176388910 08132810473473 »

2 2 _ .
A512990 + Bioger = C425984 ’

FL Ci310726432768 7

(2) a(k): 1032768 X (1065536k _ 1) % (1065536k + 1) N 1032768 +1 _ 10131072k+32768 +1
65537 65537 65537
r C,, 1’ S keN 1] A625536k+16384 +3625536k+16384 _ C1231072k+32768 )

| - I [l = [ RCR(hE)
C110%%¢ =1 (mod 65537)
[ [[ﬁj B 32768
107 £1=0 (mod 65537)
10131072k+32768

+1

:/119 [’Fq%fg 10131072k+32768 = _1 (mOd 65537) o

1065536k+16384
a(k) =
(k) 65537 [

65537
1 032768 (1 065536k

65537

— 256}2 . (256 .1 (65536k+16384 ljz

. (1032768 + 1)

_ 1)(1065536k + 1)
1065536
( 65537

65537
_ 1032768 (1 065536k _ 1)(1 065536k

J Z 65536[ 32768
=1
+1)
65537

+<Cazes>M (L T C,, |

65537

< Cipreg > F[Jy a(k)

» keN o




()P fiEET |~ [T |~ [[EET]Y) BEA (0 T Concatenating Squares | ~ T r2+1 |~ THSE, [ 4R
FORIZRGE 2 101+ D17 ~ (10 +1)/257 ~ (107 +1)/65537 £ i 443 [y i3 G
F[%Jj‘ _}Uﬂ\l%iﬂ[

L[] Fpie
2

_L

" Concatenating Squares | 1‘?

G e

i p RLEIUME, =27 +1UEg 2 jkl107 =1 (mod p)
S
p1
10 2 +1
Cpi=d4,,+B,, = =(4pa| Bpa|”
2 T 2 p 4 4
r-1
G110 7 +1=0 (mod p) » €, RELFIET el ARG~ R )2 ot

p-1 _
Fi (k) = 2 1 (10 j 210 +<C, >
2
=a(k) f\_C(MH)(p _ &/ " Concatenating Squares | °
p—1
n=T n=4 n =64 n=16384
-1
F10 4 r=10* =10 F=10'"%
P07 41 1710% +1 257110 +1 655371077 +1
107" =1 (mod p) 10" =1 (mod17) [10*° =1 (mod257) |10%7® =1 (mod65537)
pllo7" -1 17]10" -1 257]10%% -1 65537[10" —1
C,,=4,,+B;
pT 4 p4l Cs = Af + Bj C = A624 + 3624 Ciyres = A126384 + 8126384
10(4k+12)(p—1) ol 102 41 105126+128 4 | 10131072k+32768 4 1
C(4k+12><p—1) = P Caares = 17 Coiapwins = 257 C1+3312077628k - 65537
107" =1 (mod P) w
s ] e CHEI0 T =—1 (mod p) 3 EF 0
10° +1=0 (mod p)
(4k+1)(p=1) p-1 Ll
a(k) =10 #1_10 " [rov —1][10* +1] [ a0 +1
p p p
21-1)(p-1)
1 p-1 -1 2k ——
:[O—J )10 ? +<C, >
p I=1 o
=C

2

@k+D)(p-1) °




2.(1) C32k+8 = A126k+4 + B126k+4

B (10161{4—4 _4]2 +(4'1016k+4 +1J2

17 17

B (12 +42)(1032k+8 +1) B 1032k+8 +1
172 17

_ 1016k+4 _4 *1016k+4 . 4.1016k+4 +1
17 17

2k
= (0588235294117647 - 2110161_8 + 05882353

=1

] A16k+4 B16k+4

_ 42 2
(2) C512k+128 = A256k+64 + Bisori64

B 10255664 _ 16 2+ 16-10256+64 11 2
257 257

B (12+162)(10512k+128+1)

o

257°
10512k+128 +1
257
_ 10256k+64 _ 16 i 10256k+64 . 16 . 10256k+64 +1
257 257

=(0038910505836575875486381322957198443579766536964980544747081712
06225680933852140077821011673151750972762645914396887159533073929
96108949416342412451361867704280155642023346303501945525291828793
77431906614785992217898832684824902723735408560311284046692607)

2k
2561128 _
’ 210 + < Clo > T Arsra6a |Bosorrea
I=1

T R e L 1 L R
P ERLHRTY p fORERETYE o Wi SRREET 1 p AT

jhﬂj °

~10 ~



3. T CONCATENATING SQUARES | .V (m?*/p) TaBLEAU ; Z2F B2l sSuRar f’ﬁfﬁ’ﬁg‘?ﬁ@ Efﬁ?f?f‘[‘ik :

C, | " Concatenating Squares | m?[p=m*/m* +n’
Ca |12%+337=1233 @+11°=137) (11> 121

137 137
C, [88%+33°=8833 (8+3%=73) [32 9

73 73
Ce [010%+100>=10100 (1°+10°=101) [10> 100

101 101
Cs [9907+100°=990100 (99°+10°=9901) | 10> 100

9901 9901
Cs [0588%4+2353%=05882353 (0588°+2353°=05882353) | 1353 5536609

5882353 5882353
Cs [9412242353°=94122353 @+1=17) |12 1

17 17
C10[99010%+09901°=9901009901 (10*+17=101) | 2 1

101 101
C10l82350°+38125°=8235038125 (54°+25°=3541) | 252 625

3541 3541
C12[123288°+328768°=123288328768 (3*+8=73) 82 64

73 73
C1,[8832127+321168°=883212321168 (A1°+4°=137) |42 16

137 137
C14[86206907+3448276°=86206903448276 (5+2°=29) |22 4

29 29
C14]0889680°+2846976°=08896802846976 (5*+16=281) [162 256

281 281
C14]9231820°+2663025°=92318202663025 (52°+15°=2929) | 152 225

(2929=29x121) [ 5959 = 2929

C16/55642300°+49680625°=5564230049680625 (28°+25°=1409) | 25> 625

1409 1409
C16/890868607+31180401°=8908686031180401 (20°+7°=449) [ 72 49

449 449
C16|70861600°+45440001°=7086160045440001  (800°+513’=903169) | 5132 263169
C16/18130312°+38526913°=1813031238526913 (8*+17°=353) 172 289

353 353
C16/02496100°+15600625*=0249610015600625 (4*+25°=641) (252 625

641 641
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()~ T Cyp s & T/ p y (p ALK DEIFETEERS RLE Gl o) [ [ T

A wel]

Step®[10" =1 (mod p) : E f[1 p RLFHIIVTTH10" =1 (mod 17)
(p=1(mod4) g5 kLE Bfd 1/ Iﬁ% > [10%° =1 (mod 257)

S Rl (<t<p) o [ 10°%* =1 (mod 65537)
tp)=1: 10° =1 (mod 73)
0° =1 (mod137)
Step®@| L 10° +1=0 (mod17)

102 +1=0 (mod p) ; 10 +1=0 (mod257) -

107 +1=0 (mod 65537)
10° +1=0 (mod 73) 10* +1=0 (mod137)

Ste @ +l 1032k+8 +1
Pl #1077 =21 (mod p) alk)=—1—

keN 1051264128 4 |
257

131072k +32768
10 *

65537
(4k+1)(p-1)
10 2 +1
a(k) = Tﬂ C ko)

2

Cllt=p— 1B » 875 p 0.0 45 2 SRTH)

a(k)=

+1

a(k) =

Step@| ARGkl T G, ) BAOATH D 110% +1=17x 05882353

FIER=E 2= S i m® (m e N) - fjiH =174 A|B,
) (2k+%)z —1 ‘ | ‘ ‘ | ‘_ 108 +1
m~-10 =—m (mod p) > =17xp |u > | uy= T

SR m? (102 £1)=0 (modp) ; |10" +1=257x|00389~81712]06225~07393]

T
i =257x | A, |B,,
e (102+1) e T 10128 41
;'}HEIT?&W’?‘/ G > =257 x , : 0257+ ;
t 4 4
2102 10" +1=73%137 = 9(10" +1) = 73x1233
P s 4B, 5-00° +1)
p 4+ a Lala :>1233=T=332+122

_9-(3+8)(11° +4%)

73

= 9.(10° + 1) = 0(mod 73)

2 —_—

M0 012328767
p 73

- 24 = 0.32876712
73
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10° +1=73%x137 = 121-(10* +1) =137 x 8833

121-(10* +1)

= 8833 = =33’ +88’

L 121- (B +8)(112 + 47)

137
= 121-(10* + 1) = 0(mod137)
2
_m 2L ee3oi1e7
p 137

- had = 032116788
137

Step® | > 5 IMIRIf=Re £ VPR 9 9. (10" + 1)
"c,, ;] m* =—:a(k)="——"————-~
on 4 - 73 73
m2 10(2k+%)r +1 B 9. (104 +1) N 9. (1016k+4 _104)
73 73
o= 8 2k
= M .2104(2]—1)+1233
(4k+1) 73 L
’ : | -1 16k+4
(10% +1 . N
_m - ( )+ = 121 a(k) = 121-(10 +1)
P p 137° 137
—<C > {’" (lot‘l)} flomz”f _121:30°+1) | 12110+ ~10%)
: 137 137
}Umj\ciégz ; 121.(108_1) 2%
=| |- 210" + 8833
C oty = ak) { 137 ;
2

2 2
= Ay ¥Byn P keN -
(T)t ( 7 )

~

7] - O r=p-1 GHBIEH p-1) > 1] 4ﬁﬁ@wmﬂ@?gﬁwﬁml-%ﬁml| B

R e =T
3 .
@10 | MU0 D s 1001 g5 et (RIT 10741 )0 TR RRDIC, -
p p 2
@51 T Concatenating Squares | = m?/ p %7 ¢ PEEL ) Plaah e JEJFT;JI F(p AR
. 9 121 100 1 625 16 289 625
/\?\L}_[fjj‘ 5 ,vl 2 =__ 5 5 5 5 ) )
HEHO L /p 73 137 9901 101 3541 137 29 353 1409
625
641

7] : p=353 > Len(353)=32 : Cears16 :
10 =1 (mod 353) . 101 = —1 (mod 353)
10" +1=0 (mod 353) [289x10%*'® =_-289 (mod 353)

b
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289(10%*16 4 1)

= a(k)=
(k) 353
16 32k 32k
- 289x107 > (A0 =D <07 +1) | ¢156068838526913
353
289(10° +1) 289(1032 -1 ; o
- 353 210321 5 E Coppars = Anpias + B

keN -

(1) p=pH ’Wtiﬁiﬁé‘?iﬂ?fllﬁ )i r +1=(m +n)u +v?) s mu—-nv=1> mu+nv=r »

Him,n,u,ve N -

r=10"
m’ +nz‘r2 +1 (u,v) (a,b) = (mv,mu) a’+b’=C,,
(n=1logr)
2
(nr+m [m r—mn
2 7 2 2 2, 2
m-+n mo+n m*(r* +1
@7" m2 +n2‘r2 +1 , g 2) =C210g,ﬂ
mr—n mnr +m m-+n
m’ +n’ m’ +n’
n- 7"4k+1 +m mz 'I"4k+1 —mn
’ ’ 2 8k+2
2, 2] 8k2 m’ +n’ m* +n’ M=C
@yt m-+n ‘r +1 m2 +n? (8k+2)logr
m- r4k+1 n mn.r4k+l +m2
m* +n’ m* + n’
(m-r4k'1+n (nz-r‘”"l—mn
2 2 2 2 _
4k-1 2 2| 8k-2 m +n m +n n2(r8k 2+1)
Qr m-+n |r +1 -C
4k—-1 4k-1 2 2 2 (8k=2)logr
n-r'- —m mn-r" " +n m-+n
m’ +n’ m® +n’

T A IO

2 bz_mz(r8k+2+l)_m2(7’2+1) mZ(V4_1) < 2(21-1)_”’12(7”2"‘1) y < 202141
a +b" = 1, 2 - 2.2 tT o 'Zr =T 5 tALT
m>+n m’ +n m>+n> G p P
2 2 2, 4
— -1
(4 m2m+n2 =%=O.A:>A=M,Len(p)=4logr)

10" =1 (mod p)
:{ ‘ , K1t =4logr

102 +1=0 (mod p)
= g{g{ I"‘*%&ilﬁ["]ﬁﬁ?ﬁi@f{ r CZn ClaSSJ : C(4k+1) - A24k+1 + Bz4k+1 ’ E[H

5 ( 1 )t (T)t

2 2
C(8k+2)10gr - A(4k+1)logr + B(4k+1)logr

= F A HEGIT C,, Class p U1 Cyppnnn =0 Clapmrypn 1=t EBFH I Concatenating Squares o
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2)

r=10"

137

!

137

44 x 10%*2 4 121] =

m? +nz‘r2 +1 (u,v) (a,b) = (mv,mu) a+b*=C,,
C16k+4
r=10%" 8x10%"* +3 9x10%*2 — 24 _ 910" +1)
73 ’ 73 ’ 73
3x10%+2 3 24x10%+2 49 |2 200°+1)
73 ] 73 ] 9(10783 )
32 +82 1016k+4 +1 21081 4
C16k+4
4%10%% +11 121x 105+ — 44 _ 12110 +1)
[ 1377 [ 137 ’ 1437
121(10* +1)
8k+2 _
112 + 42 1016k+4+1 11x10 —137

121(108-1) 21081 \

7= 108k—2

82+32 1016k—4+1

42 +112 1016k—4+1

C16k—4
3x10%72 +8 64x10%2 — 24 _ 64010 +1)
(T [ 73 73
64(10” +1
M) 2410+ 64] - %
73 73
(02D
C16k74
11x10%72 4 4 16x1077 —44 _1600%7 +1)
[ 137 137 137
A 1092 —11 44x10% +16)_ 16(10" +1)
T] 137 137
16<108 (Zio
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C131072k+32768
et cssacx _ 10!31072k+32768 4 ¢
— 10+16384 256X10+16384 +1 ’ 1065536k+16384 —256 - 65537
65537 65537 ) _ 1032768 +1
65536k 65536k +16384 65537
1016384 _ 956 256x10 +1 106536 _1
s — 65537 +—
12 +2562[10%768 +1 65537 65537
. §:10655361—32768
/=1
C131072k—32768
13312077628k
65536k 65536k 65536k 65536(10° +1
r=10"9% 107'%% + 256 65536x107'% —256  |= ( )
— == : 65537
5537 3337 _ 65536(10"% +1)
65536k 65536k - 65537
256x107'°% —1 256x107'* + 65536 65536(10°% — 1)
256% +1°10°7% +1 65337 65537 * 65537
20k—=1) 655361
. Z 10+32768
I=1

(3) O C,, ,Z LU (m*] p) R BB ATIAEL] BPVRSRIL > TR 5 £ R Aembaci o
BUPHE R TG, o VAR AR SRR 2 VAT TG, LA SR
PHRCE () > 2 %:EI%Z%E‘EHEWE)«T%ZE?EP | &R T C,, Class ;@

@T}DIH@@&H ’ F{F [B3= S AOREA 0 E R | | S TR 3k Fa{; [~ PRI A
THE TG,
@ "Co s = " Clrnpn 1 = " Clapmy 0 Mr=10" > 7 = 10"+ 2 d LA~
2r2+lﬁ9ﬁn2+m2‘r2+l IS TG, Class, Ff % Y T C,, Class, -
@ff m =1 F T C, TR E LY B ¢ [T [T IIWW

2

;;'aaéjfsiudfrx%§@1°p+lf 700 H)FF‘E” (1] -

2
m +n

CoOpHflEmET— |~ [l | [ | [y E T T Up  p=17,257,65537 leF%.Jq’f;’aIft RIFE
E[EJL%?aLF‘FJLFr TUHVE  Fpdig G, o F TEEHBRRASRI IR B, VEE FIE
SR R R T F” "Gy, FHERE RS L[Y T C,, Class -

1.

Step®@ : Circle Method : [ FFEI AV e 7o — SWERS AR 5 0 10"+1 |, Method : LA i
"G, MR

SR e () VETEWEF“ »#ﬁf@mm /p) ’pm i TG, ?J%EW

B EE R A R L B (e SRR A PESRU T Repv D () 0 #/H'riﬂ B!
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AR -
Step® : an [FEFT_ | - [ET =] - [ET

S g

THET] - 0

T
. C2n

Class -
Step@ : fit i » PR [T | ERSEF YT C,, > T C2n Class | »> g1/ " C,, Class -
$w®-%mm%#m%w’*W%%ﬁ“ﬁ?% (FEAE e e PRI 2 B

2fraJ?m7p\Lm@%ﬂ%@ﬁﬁﬁ%&@wfl FEIC, BRI o B

ﬁ%‘%&ﬂﬁlﬁfdﬁfﬁ# °)

Cs |32 S — 3 Ciek+4
=5 0.12328767 ;Len (73)=8 (Ca0)
122+33%=1233 < [12328767/12°+3287671233*=12328767123287671233 >
88%+33°=8833 ; 8767123288%+3287671233*=87671232883287671233 -

Co 102 @ —u—— Caak+6

o7 = 0:010099989900;Len (9901)=12 (Ca0)
990%+100°=990100 <—>  989900010099990*+099989900010100°
010%+100°=010100 ; =989900010099990099989900010100
0100999899000010%+099989900010]100*
=010099989900010099989900010100 -

Cs |12 Csokts
17 = 0.0588235294117647 ;Len (17)=16 (Cx0)
941274+2353°=94122353 <«
0588°+2353=05882353 ;

0588235294117647/0588%+23529411764705882353*
=0588235294117647058823529411764705882353

94117647058823529412%+23529411764705882353>
=9411764705882352941223529411764705882353

Cio | 3042 Caok+10

= (0.25840437757415956224 ;Len (357641)=20 (Cs0)
357641
74160°+43776°=7416043776 <>
25840%+43776°=2584043776 ;
25840437757415956224P25840>+H4377574159562242584043776°
=25840437757415956224258404377574159562242584043776
7415956224258404377574160°+4377574159562242584043776
=74159562242584043775741604377574159562242584043776

~17 ~




Ci2 2 C32k+8
41096 = 1688881216 =0.123288328767876711671232; (Cmg
13698630137 13698630137

Len (13698630137)=24
876712°+328768°=876712328768 <>

123288%+328768°=123288328768 ;

123288328767876711671232/123288%+
328767876711671232123288328768"
=123288328767876711671232123288328767876711671232123288328768 -

876711671232123288328767876712*+

328767876711671232123288328768”
=876711671232123288328767876712328767876711671232123288328768 -

= - Cs6k+14
23255 _ 40795025 _ ) 153483036045248465 1696395475 : (Cro)

3523484021 3523484021
Len (3523484021)=28

8465170*+3604525°=84651703604525 <—>
1534830%*+3604525°=15348303604525 ;

15348303604524846516963954751 5348307+
36045248465169639547515348303604525°
=15348303604524846516963954751534830360452484651696
39547515348303604525S -
84651696395475153483036045248465170*+
36045248465169639547515348303604525°
=84651696395475153483036045248465170360452484651696

39547515348303604525 -

Coak+16
=0.44357700496806245564229950319375; Len (1409)=32 (Cs0)

Cis | 252

55642300°+49680625°=5564230049680625 <>
44357700*+49680625°=4435770049680625 ;

44357700496806245564229950319375144357700%+
4968062455642299503193754435770049680625°
=44357700496806245564229950319375443577004968062455
642299503193754435770049680625 -
5564229950319375443577004968062455642300> +
4968062455642299503193754435770049680625°
=55642299503193754435770049680624556423004968062455

642299503193754435770049680625 -
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()= it pﬂ*ﬁ;ﬁﬁl HH P b+ =t (u#0)- R SRR '*F”T"“?g[) 2] flip
H TN B
(1)2% [ #r4;1 (Spherical Method = ¥ 2] fedra$ {7 R -
HERES fﬁﬂfﬁ?ﬂ<3)2+(9)2+(§)2=1 T 8R TR R o2 B2y =1 fE R a,

2 2

- —-n 2mn v
B ) e Tt RHIFVEPAEL j*p[’( T » O)f% TSR BRI
m* —n’ 2mn o e e . e, et s
e o OV SRR IR ¢ p Y B 25

2

N - 2 rt 7 £ ’
A Oé—nm12+z +rt > B:mznf_nnz tpt> y=qt: Elir,p,qeZ = t {fFERZYEF0) -

+rl) +(

mL 2+ 2—1 L B i I
HE U( e pt) Hqt) = ’Ejiuagﬂ;@fﬂ[p
B —2r(m —-n )—4mnp
(m* +n*)(p* +q° +71%)
(m*+n*)(p*+q*+r7)=u >
WL a= (m*—ndp*+q™—r") —4mnpr > b=2mn(r’—p*+q*)-2rp(m*—n®) >
c=-2qr(m2—n2)—4mnpq
CHI[4) HFIER D g =) H2(pr+gs) 2 (ps—qr) = g s o R
T THH b= u#0 fu5t = ##(Complete Solution) ©

P SR A, B, 7 AR AR PR R 5

QYR U s Vs S DL @b ed 25PN & e
"’4?“ IR VP o va) vag ot a, =ut 0 RIS S
FAHN o rﬁiﬂﬁwps—qr—lﬁf PR (pr+gs)” +1=(p" +¢°)(" +57) > [fillH © 4
R=pr+gs=10" > JFREL T C,, 5 pUIERCHE (a,b) = (pr, ps) > (gs.ps) * (pri—qr) >
(gs,—qr) -

R e HE

(=) " C,, s Tableau : Cox + {k=2.,3,4,5,6,7.8,9} VAF N i |55 Spor 20N PUIRE TRy
IR LRSS
(Z) Bk IR 0T C,, ) ¥ 11T - 1/257 ~ 165537 R » R 2 Bt
BET) - (F,=2"+1 > n=0,12,3,4,5,... : F, : BT5» Fy=17 » F3=257 » F4=65537 « )

(=) FEE-,—‘ Fi’lr,JL g U : 'ﬁ]ta“‘ﬂ:?r[ VisuaL Basic 6.0 § ﬁﬁiﬁ VR xﬂi_FJ‘F'F 185 T Ty
A %dr TR R

() ?%Fﬁ TGy, g I TR TR TS R TR S PR R
R
() IR R SR BEFI TC,, 5 T E R SRR i VS R A 2SS
LRl A IR EE VR A PRRATR R (Len(m/p)).V 53 e H AEp s g
Etm EIJIEE'T]EW%H‘ o
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(+) #A Y T C,, Class )% Tm?[p & Len(m®/p) , VAT - =2 A L F QR fL
TR [~
ICs [Ciorra  [Len (73)=8
ICs [Coarre  [Len (9901)=12
ICs |Cars  [Len (17)=16
IC10 [Caos10 [Len(101)=4 ~ Len (3541)=20 - Len (27961)=20
IC12 [Casiri |Len (73)=8 - Len(137)=8
Cis |Cse+14 |Len (28381)=28 ~ Len (29)=28 - Len (281)=28 ~ Len (2929 )=28
Len (1409)=32 ~ Len (24659521)=32 ~ Len (44778337)=32 ~
Cis |Costr16 |Len (226273)=32 ~ Len (903169)=32 ~ Len (632641)=32 -
Len (69857 )=32 ~ Len (353)=32

(=) FpRFr=10"d"1Lr=q" [ > A #H T g £ Y T Concatenating Squares | ;
g1 (= sty r=1000, =8, o J1103 +1003 =110100;
N 24+1=65,,=5,x13,, =27 +1*)(2*+3%) " |010% +100% = 010100>
() — (PSP i A @b e’=u (u#O)ﬁZ%mﬁ TG TGy s MR
= HEp T %ﬁﬁiﬁ,“(?@’?{) @ +a+ai++a =ut (u#0) o

(v (*g@gﬁ:@ﬂ% "C,, =G 4%~ H10"-A+B=A4"+B’ ’—AJF(A)=10”-A—A2=(32—B)
ER ke SASIO”—I PR A FRETTRGS9 10" TOFHERF(A4) o
B—%=%1/4F(A)+l » AW EF(A) <B—% ) i@%bﬁF(A)pfﬂ‘ L [wqﬁ* 1 ERY
R WHVF(A)=b" b » (F(A)=B-05 > b=B)

(D)Z Vs f Ay (10")* +1=(24-10")* + (2B - 1)

Q110 + 1) VA3 %+ SZFFTRIBEL A (107 + 1) FOTTPg ) i

(1) # T (prime facton) =457 4 SRR » R H1 s 4T VA)

(4) B R ﬁlﬁiﬁﬁ'wwﬁﬁi Il =" “?f\[f“f? :
(m* +n*)w® +v?)=(mv+nu)® +(mu—nv)* > AELH T A fEFATB [ [/FT;‘J%, 2 (2B-))
A B QA—10) B HI(A.B) = (mv.mu) + (mv=nu) + (e mu) + (e =n0) )
L

(4 )ff"] Visuar Basic =R Cao EILJFHE JER o A5 R B AR TR ngjt :
00990 09901 (Ci0)» 0000999900 0099990001 (C20) ; $5E|~ [ KL, C,,, % 2 P1 225
I[ NN
il (012K {912k (0% (0% {92k {012k—1{11}1 -
= Cioo B4 (128 S EDRL- W0 {9132 {0132 {932 {031 {11+ 2RI F5 (IR
PRL Fra=1, -10" > b=1, -10* +17="[Ua F[1b *‘t;t T U, =107 -1 -
P RL=g T C,, ) pUsEi (Eﬁéﬁﬁ?' CERT- rlfk@’f‘ STEETS ) VIECED
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Cz m2 +l’l2 A B CZ"

5 i-1
C 1+(10k)2 lok (102k _1) 104k _102k +1 z 02(, Dk
10k P
g {ojak{oRk{ojr {0l {9)k{o 2k—1{1}1
3 i+1
(IOk)Z +1 lok(lozk _1) 102k Z(_l) 01021‘1{
C6k P

miz {92k {ok{o}k _{o—-1{1}{0}2k

) 1010% 1) [10°(10% 7 +1) [ & 1’
|V ! 101 101 Z( )
#Z 2 {9900}k —1{990}1 _{0990}k—1{100}1

4k+2 4k+2 2k+1 i-1 2

102(i—1)

Ceira 101 101

#1700 {9900}k —1{99010}1 _{099}1{0099}k—1{01}1

(= ) AL S0 (e = vr R
—;\il%jf/\lolol—_lrj rt f_]vF/\[ l—‘ SR IfFELJ_F"J 23 wrrgﬂ rrilr, ~A_;.3:. IPE{ F[Lj}ilg:“ . 153 370
371 407, 165033, 221859, 336700, 336701, 340067, 341067, 407000, 407001, 444664,
487215, 982827, 983221, 166500333, 296584415, 333667000, 333667001, 334000667,
710656413, 828538472, ...

(1 =>4 Fy fERL 5802 = PR I~ 1 B RLETRE i e% s TGy, ) ~1p -

~ BHAYR R P

[ 1] B Suryanarayana Rao, 4 Certain Type of Number Expressible as the Sum of Two Squares.,
Mathematics Magazine.Volume 57, Number 4, Page236-237.(1984)

[2]) Ayoub B. Ayoob, Integral Solutions to the Equation x* + 7y’ +z> =u’ A Geometrical
Approach ., Mathematics Magazine.Volume 57, Number 4, Page222 -223.(1984)

(31 #955F » AR THERC )~ (5~ () B T 2 il -

(4] ¥ EEHR » -fiL5  2000 -

[5) iy~ 25 Lri'g A R 1996 ¢

(6 37 ~ gl > KIS PRI > 1999 ¢

Ju~ E
VR[5 Generalization of Some Special Forms of Numbers Expressible as the Sum of Two
Squares ~ " Concatenating Squares ; - P =0 % H W‘a’%%\' ok 3R A R LI,
A FERLEEE TR R ) py E-'J AET T 'Eﬁfﬂr}“ Ere AR HE
i&iﬂ%{‘%ﬁjf‘ﬁ RSN ﬁ o RIESE [F“* BIERE 5 e S FH Rl R 2 3F HYTHIRE
NS =D
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G )%ﬁt'i?ﬁ%’

LA © e E EN (Visual Basic 6.0)
Dim along, Ia, D As Double

Private Sub Command1_Click()
howlong = 10 * Text1.Text
For 1= 10 To howlong
along = Len(i)
a=(25*10"(2 * (along-1))- (1" 2-1))
If a>= 0 Then
D=a”(1/2)
If D - Int(D) = 0 Then
Text2.Text = ((5 * 10 » (along - 1)) + D) & vbCrLf & Text2.Text
Text3.Text =1 & vbCrLf & Text3.Text
End If
End If
Next i
End Sub

Private Sub Command2_Click()
Unload Me
End Sub

QAT L NS A (Visual Basic)
Option Base 1 I
Dim a(200), b(200), c(200)
Dim txt, ans
Dim arraya(401), arrayb(401), arrayc(401) As Integer

Private Sub Command1_Click()
Fori=1 To 401
arraya(i) = 0: arrayb(i) = 0: arrayc(i) =0
Next i
txt = Textl
check
ansa = ans
txt = Text2
check
ansb = ans
longa = Len(ansa)
longb = Len(ansb)
Fori=1 To longa
arraya(i) = Mid(ansa, longa-i+ 1, 1)
Next i
Fori=1 To longb
arrayb(i) = Mid(ansb, longb -1+ 1, 1)
Next i
If longa <= longb Then
n = longa
~22 ~



Else
n = longb
End If
Fori=1Ton
numa = Val(arraya(i)) + Val(arrayb(i))
If Len(numa) = 2 Then
arraya(i + 1) = Val(arraya(i + 1)) + Val(Left(numa, 1))
arrayc(i) = Right(numa, 1)
Else
arrayc(i) = numa
End If
Next i
Fori=1Ton+ 1
answer = arrayc(i) & answer
Next i
Text3.Text = answer
End Sub

Private Sub Command2_Click()
Unload Me
End Sub
Private Sub check()
ans =""
Fori=1 To 200
a(i)=0:b(1)=0:c(1))=0
Next i
along = Len(txt)
Fori1=1 To along
a(i) = Mid(txt, along -1+ 1, 1)
b(i) = Mid(txt, along -1+ 1, 1)
Next i
Fori=1 To along
n=-1
Forj=1 To along
n=n+1
temp = a(i) * b(j)
If Len(temp) = 2 Then
c(i+n)=c(i +n) + Val(Right(temp, 1))
tempb = c(i + n)
If Len(tempb) = 2 Then
c(i + n) = Right(tempb, 1)
ci+n+1)=c@+n+ 1)+ Val(Left(tempb, 1))
End If
ci+n+1)=c@+n+ 1)+ Val(Left(temp, 1))
Else
c¢(i+n)=c(i+n)+temp
tempa = ¢(i + n)
If Len(tempa) = 2 Then
c(i + n) = Right(tempa, 1)
ci+n+1)=c@+n+1)+ Val(Left(tempa, 1))
End If
End If
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Next j
Next i
Fori=1 To along * 2
ans = c(i) & ans
Next i
End Sub

(ES
I S
17 257 65537

2 La /) 1 L — 1
U/ﬁuﬁﬁﬁiﬂ‘EVﬁJﬁﬂf% : " CoNCATENATING SQuares |~ — @ p=17,257, 65537 |
D
Len(17) = 16 » Len(257) = 256 » Len(65537) = 65536 -
1
l.ij;:4l0588235294117647

2.5%;=4100389105058365758754863813229571984435797665369649805447470817120622568

0933852140077821011673151750972762645914396887159533073929961089494163424124513
6186770428015564202334630350194552529182879377431906614785992217898832684824902
723735408560311284046692607

3.85%55=410000152585562354090055998901383951050551596807910035552436

0285029830477440224605947785220562430382837175946411950501243572333185833956391
0462792010619955139844667897523536322993118391137830538474449547583807620122983
9632573965851351145154645467445870271754886552634389734043364816821032393914887
7733188885667638128080321040023193005477821688511833010360559683842714802325403
9702763324534232570914140104063353525489418191250743854616476189022994644246761
3714390344385614233181256389520423577521094953995452950241848116331232738758258
6935624151242809405374063506111051772281306742756000427239574591452156796923875
0629415444710621480995468208798083525336832628896653798617574805071944092649953
4614034820025329203350778949295817629735874391565070113065901704380731495185925
5077284587332346613363443550971207104383783206433007308848436760913682347376291
2553214214870988907029616857652928879869386758624898912064940415337900727833132
4290095671147596014465111311167737308695851198559592291377389871370370935502082
7929261333292643850038909318400292964279719852907517890657186017059065871187268
2606771747257274516685231243419747623479866335047377817110944962387658879716801
1962708088560660390313868501762363245189740146787310984634633870943131360910630
6361292094542014434594198696919297496070921769382181058028289363260448296382196
3165845247722660481865205914216396844530570517417641942719379892274592978012420
4647756229305583105726536155148999801638768939682927201428200863634282924149716
9537818331629461220379327708012267879213268840502311671269664464348383355966858
4158566916398370386194058318201931733219402780108946091520820299983215588141050
0938401208477653844393243511298960892320368646718647481575293345743625738132657
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8879106458946854448632070433495582647969849092878831804934617086531272411004470
7569769748386407678105497657811617864717640416863756351374032988998580954270106
9624792102171292552298701496864366693623449349222576559805911164685597448769397
4396142636983688603384347773013717442055632696034301234417199444588553031112196
1639989624181759921876192074705891328562491417062117582434350061797152753406472
6795550605001754733967072035643987365915437081343363290965408853014327784305049
0562582968399530036467949402627523383737430764301081831637090498497032210812212
9484108213680821520667714420861498085051192456169797213787631414315577460060729
0538169278422875627508125181195355295481941498695393441872530021209393167218517
7838472923691960266719562994949417886079619146436364191220226742145658177823214
3674565512611196728565543128309199383554328089476173764438408837755771548896043
4563681584448479484871141492591970947708927781253337809176495719974975967773929
2308161801730320277095381235027541694004913255107801699803164624563223827761417
2147031447884401177960541373575232311518684102110258327357065474464806140043029
1285838533957916901902741962555502998306300257869600378412194638143338877275432
1986053679600836168881700413506873979584051757022750507346994827349436196347101
6372430840593863008682118497947724186337488746814776385858370081022933610021819
7354166348780078428979050002288783435311350839983520759265758273952118650533286
5404275447457161603369089216778308436455742557639196179257518653584997787509345
8656941880159299327097670018462853044844896775867067458077116743213757114301844
7594488609487770267177319682011688054076323298289515846010650472252315485908723
3165997833285014571921204815600347895082167325327677495155408395257640722034881
0595541449868013488563712101560950302882341272868761157819247142835344919663701
4205715855165784213497718845842806353662816424309931794253627721744968491081373
8804034362268642141080610952591665776584219601141340006408593618871782351953858
1259441231670659322214932023131971252880052489433449806979263622076079161389749
3019210522300379938050261684239437264446038115873476051695988525565710972427788
8826159268809985199200451653264568106565756748096495109632726551413705235210644
3688298213223064833605444252864793933198040801379373483680974106230068510917496
9864351435067213940216976669667516059630437767978393884370660848070555564032531
2418938919999389657750583639776004394464195797793612768359857790255885988067809
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4595419381418130216518912980453789462441063826540732715870424340448906724445732
9447487678715839907227978088713245952667958557761264629140790698384118894670186
3069716343439583746585898042327234997024581534095243908021423012954514243862245
7543067274974441918305689915620184018188199032607534675069044966965225750339502
8762378503745975555792910874773028975998291041701634191372812304499748233822115
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8683186596884202816729481056502433739719547736393182477074019256297969086165067
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6044371881532569388284480522452965500404351740238338648397088667470283961731540
9615942139554755329050765216595205761630834490440514518516257991668828295466682
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1942261623205212322810015716312922471275767886842546958206814471214733661900910
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