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X

ext ended preci si on i nt eger

Mrin Mersenne 1644

M, =2"-1

n < 257

n=2, 3,57,1317,19, 31, 67,127, 257

NB. Mersenne nunber
ners = 3: '"(2xV.) - IX

nmers 2

g ners 2

WBAS C



mers 3

g ners 3

ners 5
31

g ners 5
31

ners 7
127

g ners 7
127

ners 11
2047

g ners 11
23 89

ners 13
8191

g: ners 13
8191

ners 17
131071

g ners 17
131071

ners 19
524287

g: ners 19
524287

ners 23
8388607

g ners 23
47 178481

ners 29
536870911

g: ners 29
233 1103 2089



ners 31
2147483647
g ners 31
2147483647
ners 37
137438953471
g ners 37
223 616318177
ners 41
2199023255551
g ners 41
13367 164511353
ners 43
8796093022207
g: ners 43
431 9719 2099863
ners 47
140737488355327
g: ners 47
2351 4513 13264529
ners 53
9007199254740991
g: ners 53
6361 69431 20394401
ners 59
576460752303423487
g: ners 59
| br eak
| g:ners 59



22" - = (M, +DM /2

NB. generate Perfect nuniber from Mersenne nurier

nperf = 3. '-: (y. + IX)*y.’

NB. test Perfect nunber

s = ".@ NB.
t = >@+v/@) & ".)@:) NB.
tau = */ @ NB.
signa = */@ (<@s™)) (<@ ) NB

tperf = 2& = signa
ners 2
nperf ners 2
tperf nperf ners 2
ners 3
nperf ners 3

28
tperf nperf ners 3
ners 5

31

nperf ners 5
496



tperf nperf ners

ners 7
127

nperf ners 7
8128

tperf nperf ners

ners 11
2047

nperf ners 11
2096128

tperf nperf ners

ners 13
8191

nperf ners 13
33550336

tperf nperf ners

ners 17
131071

nperf ners 17
8589869056

tperf nperf ners

ners 19
524287

nperf ners 19
137438691328

tperf nperf ners

ners 23
8388607

nperf ners 23
35184367894528

11

13

17

19



tperf nperf ners 23

ners 29
536870911
nperf ners 29
144115187807420416
tperf nperf ners 29

ners 31
2147483647
nperf ners 31
2305843008139952128
tperf nperf ners 31

n=11, 23, 29



P erre de Fernat (1601- 1665)

xP*t=1 modp

X'+y'=12z
n>2
F.o=27 +1

/=3
f=5
R =17
R = 257
F, = 65537

R = 4294967297

1729 Leonhard Eul er (1707- 1783)

F =27 +1



a
p a
K
p=2k+1
a+1
p=2k+1
X
X
X
a
p a
K
p=4k+1
2
a a+1
p=4k+1
p =4k + 3
p=4k +3
p=4k+ 3

ap—l 1= a(4k+3)—1
— 1= 4k+2 _
; a”™* -1=0 modp
& +1
p

(@% +1)(a* — a2
)( a*?+a** A +a*-a?
a4/(+ 2 + 1 +1)

4k
p a +2_1 a4k+2+1

4k+
(a k 2+1)_(a4k+2_1):2

g+1



p=4k + 3

p=4k+1
a p a d+1
k
p=8k+1
p &+1 p =16k + 1
p a+1 p=32k+1
p at+1 p=064k +1
a=2
22 +1
p
p =64k +1
k=1 2, 3 , 10

p =65 129, 193, 257, 321, 385, 449, 513, 577, 641

p =193, 257, 449, 577, 641

641

10



NB. p. 280- 287
NB.

NB. nake Fermat nuner: Fn <-->fmn
fm= 3: "Ix + 2X"2x"y."'

NB. neke pvalue: e.g. p= npkk
pk = 4 "Ix + y. ¥ (2xX"> x.)'

NB. mul ti-precision integer divide

NB. returns (quotient, residue)

idiv= 3:0
r= y.. x
((x. -nN%.) , r
)
= fmb
[=5)
4294967297
p= 5pki.15
p

1 65 129 193 257 321 385 449 513 577 641 705 769 833 897

p,. Bidv'(0) p

1 4294967297 O
65 66076419 62
129 33294320 17
193 22253716 109
257 16711935 2
321 13379960 137
385 11155759 82
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449 9565628 325
513 8372255 482
577 7443617 288
641 6700417 O
705 6092152 137
769 5585133 20
833 5156023 138
897 4788146 335

F5 idiv 641
6700417 O

qg B
641 6700417

F6
NB. Randl ey (1880)
F6 = fm6
F6
18446744073709551617
F6 idiv 274177
67280421310721 0

F6

12

. 897

idiv



(ci pher)

' ci pher' ‘o, "1, 2

Caesar ci pher

ATTAK AT DAV
BULBOLABUAEBXO

RRvest, A Shamr & L. Adl enan

'A - 1,'B -

47 79

N=47 x 79 = 3713
L =(47-1) x (79-1) = 3588
p =37

N p
Y=XP nod NV Y= X% nod 3713
ps= 1lnodL 37 x 97 = 1 nod 3588
s
Z=Y°nmd N Z= Y% nod 3713

N p N

s

- 0

13

2;



NB. R Sedgew ck, "Agorithns - Chapter 23 Qyptol ogy", p.339

NB. Encode 'A ->1, 'Z ->26, (' ') ->0
encod = -84@a. & .)
encode = encod 0: @(' '&)

NB. Decode 1 ->'A, 26 ->'Z, 0->3(" ")
decod = encod ™ 1

decode = decod (' '") @ (0&)

NB. Mike code
xc = 3: "100#. ((-:#y.), 2 $vy.'
nakecode = 3 : 'xc encode"0 vy.'

NB. Sol ve code
yc = 3: '100 100#vy."'
solvcode = 3 : ',decode"0 yc y.'

X = nakecode ' ATTAK AT DAVIN
X

120 2001 311 1 2000 401 2314
sol vcode X

ATTAK AT DAVIN

Y= 3713 (x: X"37
Y
1404 2932 3536 1 3284 2280 2235

Z= 3713} (x: Y)"97
z
120 2001 311 1 2000 401 2314
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sol vcode Z
ATTAK AT DAVW

encode, decode
encode"(0) 'AB Z
120326
decode"(0) 120 3 26
A Z

XX = (x: X"37

Y= 3713} XX

O XX
85056224998211021445761316841148299345920000000000000000000000000000000000000

oY
1404

XX
14000459175376804467912949231282420945491641181562842586399055661487207855713284
3332297059802411089216125760782162664074001

uy
2932

2{ XX
17066104240455169288000053202976125042985163928805452800241922967047169214906626
3120153234071

oY
3536

3 XX

Y

4{ XX
13743895347200000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000

qY
3284
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5{ XX
20717711778840901230914616878324551141972902378233289755935770489506692083044953
05340529386574801

5Y
2280

6{ XX
30300104114041206444959812463157292753259163827839927107928268238310763589277588
500120384462644735690960631809455085326434304

6{Y
2235

Abert H Beiler, "Recreations of the Theory of Nunbers", Dover (1964).
WBAS C (1994).

W Dunham (1990) .

Robert Sedgew ck, "A gorithns”, Addi son-Vésley (1988).
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NB. factoring | arge nunbers
NB. A Beiler, "Recreations in the Theory of Nunbers", p. 237
resol = 3: 0

t = 6:1"
N= X YV.
s= - <N
a= < %s
r= s-%* a
n= 0
vwhile. n < 10000
do.
A= a+n
B= a-n

C= (= + 1) +(+ *: n
NBe wn A B C
NB w (A+ O, (B+ O
if. 17: @D= A+ C
do. break. end.
if. 17: @D= B+ C
do. break. end.
n= >n
end.
w ‘divisor =", (":GD, ', aa n=", (":n
(": (6':1'")-t), ' sec
)

resol 1600001
divisor =13, at n=3
0 sec

g: 1600001
13 123077

resol 16000001
divisor =109, at n =6
0.05 sec
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g: 16000001
109 229 641

resol 160000001
divisor =7, at n=2
0 sec

g: 160000001
7 1453 15731

resol 1600000001
divisor = 1889, at n = 51
0.38 sec

g: 1600000001
1889 847009

resol 16000000001x
divisor = 13219, at n = 3091
9.78 sec

g:  16000000001x
13219 1210379
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