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DEER L2 —2 0y REREDAZ ) 7 N 2R L. VD OELSKERkD SN S &
NIRRT B

1. HEOE
o (BAMOMDEEZIE L, FIRZRKDBZODAIAIZY — b (/:7 ),
/:7@(_2&{.) 19 11
11 19
o 2HOFEIRER L HT (11 | 19) (BEIXfT-oTWARW)
l/@: /:"@(_2&{.) 19 11
8
o MEREZBEITEMETS A, )
1, |/@ /:"@(_2&{.)) 19 11
19 11 8
o XYy DL —F “:i(n) i.nTREEZZRELD T



1, /@ /:"@(_2&{.))":(i.6) 19 11

1_9—1+§
11 11
1911000 0 0 1 3
191180 0 0 0 g -1*3
191183000 8 >
19118320 6 3=2+%3
191183210 3 1
— =1+ -
191183210 2 2
2. EHWORH DT (list) % K 5
eucl euc®0 :(i.6) 19 11
11212 _
3. HE
19_1+ 1
11 1
19 1+ —
ﬁ_[1,1,2,1,2] - 1
1+—E
2

4, FERPEXIT WK S IZHHBIBEEE Rk %

6 mk_cf 19 11x
19r11 11r8 8r3 3r2 2
1 1 2 12

*1
5. 2—2 Vv NAERIEDORER A2 ) T |,
SRR EROE DEUEFI A S FEIIBD 5% WA W TR T BE 217> C
Wb, yDORT, 27 &HFHIC X 2 7-HRBE %2 AW 5,
eucl=: 3 : ’ <. 2%/\ {: y’

eucOd=: ],|/@: (/:7@( _2&{.))
NB. Usage: euc® ":(i.6) 105 38
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NB. Usage:eucl euc® ":(i.5) 105 38

mk_cf=: 4 : "tmp® ,: 0, <. _1 x: tmp0®=.2%/\(C* tmp®) # tmpO=:{: euc® ":(i.x) y
NB. Usage: 6 cf® 105 38x
NB. x is repeat times

NB. add x to last number(important!)

1.2 RIVARRD VD 0ELHERD B
ZZTIRIDEELRBEFEHEZIEHET 5,

1. VD ZENET 2, FIOEIIZERE2 HAENSNY AL KT,
o B DBUEEE S FNIHEEIZ DB TITo T WA Z E D%\, HLEREE (X)
LR R RBERE (X)) 2V, AT aRESBEL T —2 Y v N ERRIEIZHEK

"5
B ORR X: %: 2x 1.41421
NES T CTIRIEL TV X: %: 2x 431273813145r304956637823
VAN s R Sl s e S A N 2 X: %: 2x 431273813145 304956637823

1.3 #OADEEH

RIVHERBRXOTZILTY XL (1) DEEAKTHEVEAREE TS, VD D
vaps Gl

VD =[ap, a1, - - ,an_1, 2a0] (80,81, -+ , 801 < 280)

L0, VR 2 - Dy? = 1 OB/NEHARBMRIIRD L Stz 605
B DFERIEIZHIH ag D 2 5D K E X 2 Ri- EBEN S,
[ag. A, L an 1, a) D¥IHa 25 a, T T lit 295




VD DB AR L =52 —2 ) v REREZHVCTESBILL T, #OY A%
KB, KD K512 VD OHSBUIHIHE ag D 2 fEOBHHZDTI D 2 {501 %
<o FHHY) AN Z2EKT 5

VDiza—2 )y FEREZEA L, EHBIILT 2220 7 NE2ERT 5,
find_cf | XHIEMIENARC, BIEIT 12 EHFCLEEL. WEHIZ V6l D k> 7%
M) A N 2K (E< D) &b,

find_cf=: 3 : 0

({. tmpl),eucl euc® “:(i. 12) 1,{: tmpl=: s2f0 y
NB. monad&dyad

({. tmpl),eucl euc® ":(i.x) 1,{: tmpl=: s2f0 y

)

find_cf 2x
1222222222222

find_cf 3x
1121212121212 B
V2=1[1,222,---1=[172]
find_cf 5x V3=[1,121212,---1=[11,72]

2444444444444 -
V5=12,4,4,4,4,4,4,---]1 = [2,4]

find_cf 7X \/7 = [2’ 1’ 1’ 1’ 4’ 1’ 1’ 1, 4, 1, 1, T ] = [2, 1, 1, 1, 4]
2111411141114 %ﬁ:naaaanlzmza

\/1_3:[35171’15176’1’171’1967'"] :[3,1,1,1,1,6]
find_cf 11x

3363636363636

find_cf 13x
3111161111611



2 b~ M) UV A TEE
2.1 BEfY R bDIERK

fbRXiE~ M) 722 AWEARRBUNRL, HBRAZY) T TERERTES

RIVAFERADOT7ILITY) XL (2)
B DOE DR THIIH a0 O 2 f5DMEPH S £ TD TJEHY A M) Z2HD . 1
HERS A —N—=F 4 Y OBEDEKEE Y > NT 5,

1. list DA — /8= N —DEEA LEDBES LAY 2 MEZDF FHW5
V2=[12] - list=1,2

2. YA DNDFA—=N—=N—DE DEBAMEED & ZI3FHHY A bDKEZE %
9

a lfaa 1) (a1 1
1 ofl1 o 1 0
V7=[21114 - list=2111

3. NAFHD & I A MTERU 72 A1) A b O O 4)HE & K2
R LbDzMNd 5

a 1ljfaa 1} (& 1\(@a,, 1} (Pan-1 1
1 0o/\1 o 1 0l1 o 1 0
V13=[3,1,1,1,1,6] — list=3,1,1,1,1,6,1,1,1,1

4. 2 -Dy? = -1 21 F7OBEE (2) LAUL lit OKRBEEL T

V13=[3,1,1,1,1,6] - list=31,1,1,1




Z 2 OIRDMEED KD LD
a, - ,an1 1T a AN TH 2, o T 2a, BWIHTHND L ZAXTHAMTH 5,

V2525 VOO ETOMAMIY A N EE L TAL S, EVEDOPSRIIMNAEL 25,

1L A== 1 D —{f

- V2=112 o V37=[6,17]
e V5=[24 ]
e V50 =[7,14]
e V10=[3,6] _
e V65 = [8,16]
» VI7=[48] o V82=19,1§
e« 26 =[5,10] ’
2. F—N—5 4 UPEK
e VI3=[31,1,11,6] e V61=[7,1,4,31,2213,4,1,14]
e V29=15,21,1,2, 10] e V71=1[8,1,1,5,5,1,1,16]
o VAl =1[6,,2,2 17 e V85=1[9,4,11418]
e V53=[7,31,1,3 14] e V89=1[92 3,3 218
e V58=[7,1,1,1,1 1,1, 14] e V98=[9,1,511,1,1,1,1,5,1, 18]

3. ®E V94=109,1,231,151,81,51,1,321,18]

32 find_cf 94
912311518151132118122211818212112119

22 R—=IIxB~YNY IR
o HiD~ bV 2 ZADIER

base_mat=:1 1,:1 0



e YhV ZAZHMEAR Y 7 ZAWRIZHRS, (<) THRYZ AL T, fEEf@oa
Y—Z2ERT XTI,

3#<base_mat
Fom—o -+
[1 1]1 1]1 1]
[1 0/1 0|1 0]

Fom—m -+

o fREMMEEK
fABDIREIZA =N =T 1 VORI OEETIT 5. X2 - Dy? = 1L B TIHMEROGE
FEPBOBINIDOREZ —HE L T, MEPEBOHEIIZAZ ) T MR LD,

V7=021114111411---]=[21114]

ARV A MDA == 1 OBFNE AEHTHEBLDOTREZEE U, [2,1,1,1,]
W5

T MY 2ADEHEIT calc_pell_mat IZ/EE T, £EQIETY A ME2EHEL T
W5,

calc_pell=: 3 : 0 NB. Pell equation
NB. Usage: calc_pell 21114 -->85,: 32
NB. pell equation is x"2-7*sqrt7y 2=1 -- >872 -y*372=1
NB.y is sqrt(7) ->[2 ,1 1 1 4 J(even) --> even ->drop tail of 4
select. 2=#y
case. 1 do. list =. y
fcase. do.
if. 0=2 | #1%}.vy
do. list =.}: vy
else. list=. }: vy, }.vy
end.
end. NB.overbar parts is even-> drop last item
calc_pell mat list
)



23 TAVR=ANEX

11
ﬁ&tx~zvb0ﬁxh J@%%ﬁ@—ﬂ%%ﬁ&@ﬁﬂKAM§ié
JOT AV FERIZEAPLERDOT, TITHEALTHIS

BEO< ) 2 ATDOAE, Ry 7 ADHhA

7T RUVAZEBEL TAE X (L:0) TAD, &Ry 7 ADFHEZEIT,
3(<0 0)}lmat ({@&> 1 2)(<0 0} (L:0) 2# <mat
+-——t-——+
31 [1 112 1]
10 |1 01 0]
+-——t-——+

24 T MNY Y ZREEDOHE
V7=[211114 054
1 4o~ bV 27 ZADIERK

a=. ({@& 211 10 0O} (L:0) 4# <mat
a

i it SR SRS

[2 1]1 1]1 1]1 1]

[1 0|1 0|1 0]1 O]

fommtm -t

2 1\(1 1\(1 1\(1 1\ (8 5

1 0/\1 o/\1 of/i1 o] {3 2
2. Y M) ZZADOMIZNBEEZED, 2 TRy ZATEIELEYN) 2 A5,
4x2x2DX MYV ZAZHHWT ()35~ N 7 AMEMONE%2FHT 5

(+/ + ™

+/ . */ > a
85
32



3. Ry 7 AMTHMEZFR ST LAV T

mat_mp=: [: +/ . * / >

calc_pell_mat=: 3 :
list=. y

tmp=. ({@ list )(<0 O)}(:0) (# list) # <base_mat

tmp,<mat_mp tmp
)

calc_pell mat 2 1 11

Fommm o — o — -
[2 111 1]1 1|1 1|8 5]
[1 0/1 0|1 0|1 0|3 2|

e et SeE T

4, X2 -7y =1 DR/NEAREMIZ8+3V3ITH S

5. R
test_pell 7;8 3
64-7*%(372) +-+-——+-+
1 718 3]1]
test_pell=: 3 : ’y,<-/ (1,>{. y) i_i?_;z?+y’

25 RIVAEBERXD—IKEE

ROV RE A D — ik fi

X2 —Dy? = 1 &7 HAREIAD > BT x+yVD 2 5/MiE% (p,q) &9 5 & —ii}

fRIZIRIZE DK E 5,

|
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X -2P =1

6 find_cf 2x
1222222

calc_pell 1 2
et
[1 112 1|3 1|
11 0|1 0/2 1]

e

LEDHIH— MR & 72 %

)= ()-(3)- (e o) (e~

1 {p Dq] e
qa p

a:_34,:23
34
2 3

(+/ . *)/> ":(1.2) a
17 24
12 17

G/ . ¥)/> "1(.3) a
99 140
70 99

(+/ . *)/> ":(1.4) a

577 816
408 577
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(+/ . *)/> ":(1.6) a
3363 4756
2378 3363

+/ . *)/> ":(1.6) a
19601 27720
13860 19601

3 Pell AR DETEH|
3.1 Pell AR DR VY T h

ANDFRZELTZDAZ ) T 2L, (1) OXEXRMOHEIZHTIT S, BE
FDOBEEEER L 7=,
Script 13 Appendix (2

find_cf NB.H0#%RD B

calc_pell NB. V) X+ DI L man
calc_pell_mat NB.~ FVZADKRY 7 ADEHHE/S— b
test_pell NB.#H#H

A 0 DN P

e Script
o V2
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X -2y =1

3+2V2

X -3y =1

2+ V3

13

6 find_cf 2
122222
calc_pell 1 2
to— -+
[1 112 113 1]
|1 01 02 1]
Fo——tm——t———+
test_pell 2;3 2
e
1213 2]1]

+ot-— -+

6 find_cf 3
112121

calc_pell 1 1 2
+o——t———+-——+
[1 1]1 1]2 1]
[1 0|1 01 1

Fo— -+

test_pell 3;2 1
+—-——+—+
[312 1]1]

+ot-——+-+



X2 -5y =1

9+4+5

¥ -7y =1

8+ 3V7

14

6 find_cf 5
244444
calc_pell 2 4
to— -+
[2 114 119 2|
|1 0|1 04 1]
+o——t———+———+
test_pell 5;9 4
e
[5]19 4]1]

+ot-— -+

15 find_cf 7

211141114111411
calc_pell 2 111 4

i e T e s

[2 1]1 1]1 1|1 1|8 5]

[1 0/10|10/10]3 2]

e et ST T TS
test_pell 7;8 3

+-t-——t—+

718 3[1]

+-t-——4—+



XX -1y =1

10+ 3V11

e Vi3

w

6 find_cf 11
336363
calc_pell 3 3 6
Fo— - —t-———+
[3 113 110 3|
[1 0|1 0] 3 1]
to— - —t-———+
test_pell 11;10 3
Fo—t-—— -+
[11]10 3|1}

Fo—tm— =t

VI3 E 2250 TCRIUDTHE A 7T list=. 311116 %
list=.3 111161111 ZEETEATTH5,

X - 13y =1

649 + 180 V13

X -Dy?=-1%147EHETE S,
EHEEIX IV,

calc_pellml1 311116
e i S e
[3 111 11 11 11 1]18 11|
[1 0/1 0|1 0|1 0|1 0] 5 3|

12 find_cf 13
3111161111611
calc_pell 311116
e S e A S S et e TS
[3 1/1 1]1 11 1J1 1]6 1|1 1|1 1|1 1|1 1|649
|1 0|1 0|1 0|1 0|1 0/10]10|10|10|10/180
e e it S S et TS
test_pell 13; 649 180
+-—t-—————- +-+
[13]1649 180|1]|

e e it +-+

1 XA FI3MEE R A TR YA MDY
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et S e

32 7z )I¥—0D&E

X —6ly* =1
7 xR — Y REE R L2 b D7

1766319049 + 226153980 V61

24 find_cf 61
7143122134114 1431221432132

2 12 $ calcpell 7143122134114
s S T e ettt S +-———+
|7 1/1 114 1|3 1]1 112 1|2 1|1 1|3 1|4 1|11 |14 1|
|1 0/1 0|1 0/10/106|106|10610/10/10]/10 | 1 0]
s St T e Tt S +-———+
[1 1/4 113 1|1 112 1|2 1|1 1|3 1]/4 1|1 1]1766319049 1431159437
[1 0/1 0|1 0|1 0|1 0/10[10|10]|10]|1 0| 226153980 183241189]|

et e e e s st ettt P +

test_pell 61; x: {."1 > {: calc_pell 11 find_cf 61x

e e e e +-+
[61]1766319049 2261539801

i e et T +-+

4 KEDORYTFv

JAPLA Workship 2009/03 iZ EAY> TW 2 RV AREADHEIZHERL TA L S,
FAdsE  hEPEEEL TREAR ) 7 v DFEE-Belller Ao EK#] 2009/03

1. 1515
X = 506 y=13
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find_cf 1515
38111176111 1761 111 4

calc_pell 38 1 11 1 76
et et L e +
[38 1|1 1|11 1|1 1]|506 467|
| 1011 0] 101 06] 13 12|

e e e e +

test_pell 1515;506 13

e Ratatatat +-+
|1515]506 13]1]
e Katatatat +-+

. 1516

JRY A AR5 H e,

48 find_cf 1516x
38114112212115110311111181921125
3932212_01_01_01_06061_0°¢6

IF. Iz K % &, 1516,1517 13 f#EA B3 M2 A D, B ANEZ D% KD 5
22V T hEFoTEOND, FITIE 200 MWD H 5 L mEINTVWS, &,
Jk. W& ETH x10° TH 3,

x> - Dy’ =1

X = \/By

Bom e WIEBEGHEOREIZH D D~ IZELWE O RTEH, XU TV OMOIF
EEMEREARZDLTHET S D LA,
FENEIHUH L2 R BT, KW 2185 Z & LMo 72,
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5 —RAEARERN

RWHRRRE RO~ MY v 7 AETHIMEO NS, (P> Y, 0> X) &4D
1. 105x+ 38y =1

105
— =[21342
35 L ]

6 mk_cf 105 38x
105r38 38r29 29r9 9r2 2
2 1 3 4 2

calc_pell_mat 2 1 3 4 2

e s st e +
[2 111 1|3 1|4 1|2 1]105 47|
[1 0|1 0|1 0|1 0|1 0] 38 17|

i e S e i +
CITHRKIEZBZBLTLERD L DIIR 5,

calc_pell_mat 2 1 3 4
e et St T T T +
[2 1|1 1|3 1|4 1|47 11|
[1 0/1 0|1 0|1 0|17 4]

it ST e P +

105x 17 -38x47=-1

105x (-17) - 38x 47 =1

X=-17,y = 38 /IR TH 5,
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{$8k A Script

NB. Euclid gojyohou

eucl=: 3 : <. 2%/\ {: vy’

euc®=: ],|/@: (/:7@(C _2&{.))

NB. Usage: euc® ":(i.6) 105 38

NB. Usage:eucl euc® ":(i.5) 105 38

NB. viewer of contunious fraction

NB. Usage: 6 mk_cf 19 11x

NB. x is repeat times

NB. add x to last number(important!)

mk_cf=: 4 : ’tmp® ,: 0, <. _1 x: tmp0=.2%/\(C* tmp®) # tmpO=:{: euc® ":(i.x) y’
NB. Fodddddddiiddiididddhiidhiids

NB., ---—- -

NB. calc pell equation

NB. Usage euclid wusing Extended precision 2 x:

NB. eucl euc® ":(i.6) 2 x: %: 5x

NB. ---sub script---

s2f =: [: 2&x: %: NB. square to contuneous fraction for pellian D
base_mat=: 1 1,:1 0 NB. make base matrisex

mat_mp=: [: +/ . * / > NB. innner products for many continueous matrices
NB. ---main script-----------

find_cf=: 3 : 0
({. tmpl),eucl euc® “:(i. 12) 1,{: tmpl=: s2f0 y
NB. find continueou fraction // i.n is fixed 12

NB. Usage: find_cf 3 NB. not sqrt 3

19



NB. find_cf2=: 4 : "’

({. tmpl),eucl euc® ":(i.x) 1,{: tmpl=: s2f0 y

NB. dyad type

NB. 20 find_cf2 13 // for long term x is length

)

calc_pell=: 3 : 0 NB. Pell equation
NB. Usage: calc_pell 2 1114 -->85,: 32

NB. pell equation is x"2-7*sqrt7y 2=1 -- >872 -y*372=1

NB.y is sqrt(7) ->[2 ,1 1 1 4 J(even) --> even ->drop tail of 4

select. 2=#y
case. 1 do. list =. y
fcase. do.

if. 0=2 | #}%}. vy
do. list =.}: vy
else. list=. }: vy, }.y
end.
end. NB.overbar parts is even-> drop last item
calc_pell_mat list
)

calc_pell_mat=: 3 : 0
list=. y
tmp=. ({@ list )(<0 O)}(L:0) (# list) # <base_mat NB. using amend--> input data

tmp,<mat_mp tmp NB. mp
)
calc_pell_ml=: 3 : ©® NB. Pell equation

NB. Pellian x"2-Dy"2=_1 type

NB. Usage: calc_pell 2 1114 -->85,: 32

NB. pell equation is x"2-7*sqrt7y’"2=1 -- >872 -y*372=1

NB.y is sqrt(7) ->[2 ,1 1 1 4 J(even) --> even ->drop tail of 4

list =.}: vy

tmp=. ({@ list )(<0 O)}(L:0) (# list) # <base_mat NB. using amend--> input data

20



tmp,<mat_mp tmp NB. mp
)

test_pell=: 3 : ’y,<-/ (1,>{. y) * *: >{: y’ NB. check answer
NB. Usage: y is D;x y --> lasy is 1 is OK
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