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Relationships between Mersenne Prime Number and Pyhtagorean Numbers
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Mersenne Prime Numbers are defined 2”p-1=prim. (Mp) #
#1=2, #2=3, #3=5, #4=7, #5=13, #6=17, #7=19, #8=31, #9=61,
#10=89, #11=107, #12=127, #13=521, #14=607, #15=1279,
#16=2203, #17=2281, #18=3217, #19=4253, #20=4423,
#21=9689, #22=9941, #23=11213, #24=19937, #25=21701.
#26=23209, #27=44497, #28=86243, #29=110503,
#30=132049, #31=216091, #32=756839, #33=859433, ......

v 4 =7 2 (Pn) 1T, EA=AEOKID (abe) DR,
(a<b<c) DBMEN BRI () T, (@ D 2% + (b) D2 F
=()D2F | N, WLT D, [2]

Pyhtagorean Numbers are defined a"2+b"2=c"2 as (Pn)

E v/ R (Hn) DIRE

B T 28 (Pn) DESGDOH T, (a<b<c) DEARIAK
D& D IGE, By /8Y 2 (Hn) LFESHZRER L2V,
E /XY 250 (Hn) (£, EX 37 2% (Pn) OEDESICR
> TVW5%, (Hn) C (Pn)

Let Define the Subset of Pyhtagorean Numbers (Pn),

(a <b <c) as Hipprchus Numbers (Hn), in case of below.

E /Ny R (Hn) O (1)

t v 8y ZH(Hn)l., (a <b <c) ODEEN. (a) 13775,
(b) (ZMEEL,. (o) TR R> TV D Z &,

Hipprcus Numbers (Hn) should be, (a) is Odd Number,

(b) is Even Number, and (c) is Odd Number, again.

1.1.1 £ w8y R (Hn) D HH(2)

b w3y ZH(Hn)lE, (a<b <c) DEFMA, (a) ITHEK,
() 1B, (©) IFTEICR->TWDH I &, FRHHEME L
T, (b)y+l=(c) BIH. (c)-(b)=1 23, Hrd5HZ &,

Hipprcus Numbers (Hn) should be, (a) is Odd Number,
(b) is Even Number, and (c) is Odd Number, again.
And also, (b)+1=(c) or (c)-(b)=1.
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Hippercus Numbers (Hn) #

(a)=3, (b)=4, (c)=5, (Hn) #1

(a)=5, (b)=12, (c)=13, (Hn) #5
(a)=7, (b)=24, (c)=25, (Hn) #11
(a)=11, (b)=60, (c)=61, (Hn) #29
(a)=13, (b)=84, (c)=85, (Hn) #41
(a)=17, (b)=144, (c)=145, (Hn) #55
(a)=19, (b)=180, (c)=181, (Hn) #89
(2)=23, (b)=264, (c)=265, (Hn) #131
(2)=29, (b)=420, (c)=421, (Hn) #209
(a)=31, (b)=480, (c)=481, (Hn) #239
(2)=37, (b)=684, (c)=685, (Hn) #341

BEHYIc

b vy 2% (Hn) &, B X 37 28 (Pn) OFSESIC
7o TWW5, (Hn) C (Pn)

b w8y 25 (Hn) 12, MCoOWFFER (3L EOHEE) 1X
HEENTND DM,

X 27 28 (Po) (21E, MTOFHEEL (3L EDHEL)
FEERTWD EBDbND,

Are there all Odd prime numbers included in Hipprchus
Numbers (Hn) ?

Are there all Odd prime numbers included in Pyhtagorean
Numbers (Pn) ?
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[1] GIMPS : Great Internet (Mp) Search ( 1986 ~2024 )
[2]  ZxEe/NErdh (BB RR) M 2017 @ 3632 HIR
[38] JIS X 3003 : Full BASIC : A AMKIHS
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600 IF (g=d) THEN 650 ELSE 500 ! Search Next (Hn)

b Y 2% (Hn) %K 5 BASIC 7r 7T A,

650 PRINT “. a="a;”, b=";b;", ¢c=";c;”, (Hn)#i"i;

100 REM 2025-09-03 JIS X 3003 PROGRAM

110 REM Hippercosean Nmbers (Hn) Search

800 STOP

200 REM Start BASIC Programming Model (Hn)

210 LET i=1 ! #i=index of the (Hn) END
211 LET a=3 ! (2)=0dd Number

212 LET b=4 ! (b)=Even Number

213 LET =5 !' (¢)=0dd Number

214 LET d=9 ! d=a”2

215 LET e=16 ! e=b"2

216 LET f=25 I f=c”2

217LET g=3 ! g=INT(SQR(f-e))

218 LET h=3 ! h=SQR(f-e):Real

219 goto 300 print First Line

! a, b, c, (Hn)#i
220 LET d=SQR(f-e) !
221 LET g=INT((d) !
222 LET a=g !
223 LET h=a !
!
300 PRINT “ a="a;”, b=":b;", c=";c;”, (Hn)#i’i;

! print first line
310 GOTO 500 !
320 REM Go to the Next Stage Line Num 500

!
500 LET i=i+1 ! Index #i Count Up
510 LET b=b+2 ! Even Number Count Up
520 LET c=b+1 ! Odd Number Generate
530 LET e=b*b ! Second Power of Even.
540 LET f=c*c ! Second Power of Odd.
550 LET d=SQR(f-e) ! Square Root of (f-e)
560 LET g=INT(d) ! Integral Part of (d)
570 LET a=¢g ! (a) Should be Integer
580 LET h=e ! (h) Should be Integer

590 IF (i>1000) THEN 800 ! Print volume limit.

660 GOTO 500

! Continue Search

! Stop BASIC Execution

! Program End

T 248-0014 #fEH HAHE 2—20—9 (LRSRL)

090-8348-8179 hhayashi74@hotmail.com
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(' Relationship between Mersenne Prime Numbers and
Pytagorean Numbers )

MRHEF MR T BT RIS AT Bh BeE, BISRART #T
S BT R

IZUDIC Aty XHEH (Mp) 1%, 20PF— 123 Fi, 23
HERIZIZ SR RS> TS, [1]

VAT 24 (Pn) 1X, EAZAFOKN OES (a<b<c)
DHERIET,

a2+ bD2R=cD 2R DL,

(ar2+br2=c"2) il : (3,4,5)..(20,21,29)..(30,40,50)...[2]

v X =5 2D D Hipprchus(190-120 ? B.C)

1. By L az¥k (Hn) OfFE

WINAFET DX TT7 2 H(ab,) DHF T,
BT Db+1=c DHEE

alcld w7k bix

e vy XLz x%% (Hn)
(3,4,5)(5,12,13)(7,24,25)

| ERERHEIZIT S, #

2. bysULazKIEF I ABOESES
le v OLa 2T EENRERF SN TN D EEbLD,

(Hn) OFHEEHEL OB TIE, GREOBN2HNCER
BELT,

FH OMAEEDI RO BN TN D,

)+ (9,40,41)(15,112,113)(21,220,221)...

3. ¥ a5 20% (Pytagorean numbers) #¢
—Zm, n (m>n) 28%LT2 L& (m*2—n"2, 2
mn, m”*2+n~2)

THEZ bNF-=2083v ¥ 357 20812705,
AL, TORTEZLND,

(ES=N2 =

(m"Z—n’\2, 2mn,

B%) Thd., [2]

mA2+nt2) ZOLE (2mn, EHEIC

4. vx 37 20 HE(Pytagorean equation) 5N x A2 + vy

A2 = 772D
KA BIEICT %, a, b 2 THWICERE Ta, b oD
WD 1 OMREER, 1 OBRHFEL,

ThbH LT, (x=ar2-br2,y=2ab,z=a*2+b"2) I,
ZOFBRAD THVNIHER LB 2525,

—Mic v IFT RO FBRAOBEMELE Y T TADHK
(Pytagorean numbers) &5 9,

~[2] Relationship between Mesenne Prime Numbers and
Pytagorean Numbers.

[Hayashi et al. | Long Range Structure Research Lab. &

[Yoshiyuki Tanaka| Faculty of Science and Engineering Keio
Univ.

BEICRK + 5Tk - HEL L7230k - B
(1] GIMPS : Great Internet M p Search

(2] Ho=/ IR 55 2 B M4 2017 360 HIR
(3] JIS X 3003 : Full BASIC HA# 22

5. bvsbaz$ (Hn) 121, 3L LEORTOHER GRTo

FHHRE) B, EERTVWDHON ?

TN
58

[ RERA IR TV e,
LEbND)

I (Hn) (2R ToO HFEZITHHET D]

SEX =I5 2 0% (a,b,c) I8

TOWFTHEHIT HILT 50,
6. (Hn) ZRkHDH7LITY XA
oL (i=1) ® (Hn) 1%, (3,450,

c=(b+1)=5;(i=1) V=71 ;e=b

f=cr2zRk0b, d=FIHR (f—c) , g=8EHN (d)

IF (d=g) THEN (Hn) %75,

ELSE %®» (Hn) #%%, n=n+1, b=b+2, c=b
+1 %A,
=71 #bo, 3LULOHMTOHRE BToHHER e

50 2 TRHAREE,

ZHICLTHAERE 0% (Hn) $icix, £77, ML s
e 7.

by sraz (Hn) O & (Sieve) 70 A 451 O IE 24 % gefaf
ERNCREHET S

HERBOVOWER, ARORAIEIRYVICHHE $&85..5-T
%%,

BT THREZ AW HPEeE Bl CEH L ET,

W, BEHE O BN T A xls & IHED FiX, Tt~ e—m
a il 2T JTHEKEFS,
(#ERTT) BASIC B EFOH~IZ,

E-mail : hhayashi74@hotmail.com #4555 090-8348-8179 7 7
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WAz, JIS X 3003 Full BASIC Y —2zo— K&, FHEERED
PRINT U 2 h>—#BZ&## L £,

8. by Ulazk (Hn) K5,

100 REM IPSJ 2024-01-12 JIS X 3003 BASIC
110 REM e-mail: hhayashi74@hotmail.com

120 REM HippercuseanNumbers SearchVer.12

200 REM Start Basic Programming Model (Hn)
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210 LET i=1! i=index of (Hn)

211 LET a=3 | {HHHHHHHHHHHHHHAH
212 LET b=4!# Hippercusean #
213 LET c=5 | tHHHHHHHHHHHHHHHHH
214 LET d=9 ! d=a”2

215 LET e=16 ! e=b"2

216 LET f=25! f=c"2

217 LET g=3 ! g=INT(SQR(f-¢))
218 LET h=3 ! SQR(f-e) = Real

219 GOTO 300 ! print first line ! a, b, ¢, (Hn) i
220 LET d=SQR(f-e) !

221 LET g=INT(d) !

222 LET a=g !

223 LET h=a ! !

a="

300 PRINT ". c=";c;

(Hn)Line

a", b="b", " (Hn) i="i ! ! Print First

310 GOTO 500!

320 REM Go to the next Stage #500 Line

330 REM Print for Test and,Debug Program !
400 PRINT ". a=";a;", b="3b;", ¢c=";c

410 PRINT ". d=";d;", e="se;", £="3f;

420 PRINT ". h=";h;", i=";i;":(Hn)"

430 PRINT ! !

500 LET i=i+1 ! Index : i Count up

510 LET b=b+2 ! Even Number Count up

520 LET c=b+1! Odd NumberGeneration

530 LET e=b*b ! Second Power of Even

540 LET f=c*c ! Second Power of Odd

550 LET d=SQR(f-e) ! Square Root of (f-e)

560 LET g=INT(d) ! Integral part of (d)

570 LET a=g ! (a) should be Integer

580 LET h=a ! (h) should be Integer

590 IF (i>1000) THEN 800 ! Printing Limit set !
600 IF (g=d) THEN 650 ELSE 500 ! not find (Hn) !
650 PRINT ". a=";a;", b="3bs", ¢c="3¢;", (Hn) i="3i ! Print a,b,c,(Hn),i
660 REM PRINT a,b,c,(Hn)i ! (Hn) Table below
670 GOTO 500 ! continue (Hn) search

700 PRINT ". a=";a;", b="3bs", ¢=";c;", g=";g

710 PRINT ". d=";d;", e=";e;", {="f;

20

720 PRINT ". h=";h;", i=";i;":(Hn)" ! Remarks Debugging
730 REM PRINT a,b,c,d,e,f,g,(Hn),i

740 GOTO 500 ! Continue Search

800 STOP ! stop execution

END ! program end

9. v raz¥r (Hn) HARESE,
.a=3,b=4,c=5,(Hn)i=1.a=5,b=12,c=13,(Hn)i=5
.a=7,b=24,c=25,(Hn)i=11.a=9,b=40,c=41, (Hn) i= 19

.a=11,b=60,c=61, (Hn)i=29.a=13,b=84,c=85, (Hn) i=
41

.a=15,b=112, c= 113, (Hn) i= 55 .
(Hn) i= 71

a=17,b=144,c= 145,

.a=19,b=180, c=
(Hn) i= 109

181, (Hn) i= 89 . a= 21, b= 220, c= 221,

.a=23,b=264,c=
(Hn) i= 155

265 , (Hn) i= 131 . a= 25, b= 312, c= 313,

.a=27,b=2364,c=365, (Hn) i= 181 .
(Hn) i= 209

a= 29, b= 420, c= 421,

.a=31,b=480, c=481, (Hn) i=239.
(Hn) i= 271

a= 33, b=544, c= 545,

.a=35,b=612, c= 613, (Hn) i= 305 .
(Hn) i= 341

a=37,b=684,c=685,

.a=39,b=760,c= 761, (Hn) i= 379 .
(Hn) i= 419

a= 41, b= 840, c= 841,
.a=43,b=924,c=925, (Hn) i=461 . a= 45, b= 1012, c= 1013,
(Hn) i= 505

.a= 47 ,b= 1104, c= 1105, (Hn) i= 551 .
1201 , (Hn) i= 599

a= 49 , b= 1200 , c=

.a=51,b=1300, c= 1301, (Hn) i= 649 .
1405 , (Hn) i= 701

a= 53, b= 1404 , c=

.a=55,b=1512, c= 1513, (Hn) i= 755 .
1625, (Hn) i= 811

a= 57, b= 1624 , c=

.a=59,b=1740, c= 1741 , (Hn) i= 869 .
1861 , (Hn) i= 929

a= 61, b= 1860 , c=

.a=63,b=1984, c= 1985, (Hn) i= 991

ks BT, (1>1284.. ) CEETE £,
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