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Pno=1,2
Tno = 1, Pno = 2, Twin, [3, 5]
Tno = 2, Pno = 3, Twin, [5, 7] *
Pno=4,7 W 22
Tno = 3, Pno = 5, Twin, [11, 13]
Pno =6, 13 I
Tno = 4, Pno = 7, Twin, [17, 19] *
Pno =8, 19
Pno =9, 23
Tno = 5, Pno = 10, Twin, [29, 31]
Pno =11, 31
Pno = 12, 37
Tno = 6, Pno = 13, Twin, [41, 43]
Pno = 14, 43
Pno = 15, 47
Pno = 16, 53
Tno = 7, Pno = 17, Twin, [59, 61]
Pno = 18, 61
Pno =19, 67
Tno = 8, Pno = 20, Twin, [71, 73]
Pno =21, 73
Pno =22, 79
Pno = 23, 83
Pno = 24, 89
Pno = 25, 97
=26, Twin, [101, 103] 3k
Pno =27, 103 -7+ 2 -0+
Tno = 10, Pno = 28, Twin, [107, 109] *
Pno = 29, 109
Pno =30, 113
Pno = 31, 127
Pno = 32, 131
Tno = 11, Pno = 33, Twin, [137, 139]
Pno = 34, 139 W+ 2 o+
Tno = 12, Pno = 35, Twin, [149, 151]
Pno = 36, 151
Pno = 37, 157
Pno = 38, 163
Pno = 39, 167
Pno =40, 173
=41, Twin, [179, 181] *
Pno =42, 181 W+ 3 2+
Tno = 14, Pno = 43, Twin, [191, 193]
Pno =44, 193 W+ 3 0+
=45, Twin, [197, 199]
Pno = 46, 199 ‘
Pno =47,211 L. El&
Pno = 48, 223
=49, Twin, [227, 229]
Pno = 50, 229
Pno = 51, 233
Tno = 17, Pno = 52, Twin, [239, 241]
Pno = 53, 241
Pno = 54, 251
Pno = 55, 257
Pno = 56, 263
Tno = 18, Pno = 57, Twin, [269, 271]
Pno = 58, 271
Pno = 59, 277
Tno = 19, Pno = 60, Twin, [281, 283]

Tno =9, Pno

Tno = 13, Pno

Tno = 15, Pno

Tno = 16, Pno

)

o~ 7
S DI

Pno = 61, 283
Pno = 62, 293
Pno = 63, 307
Tno = 20, Pno = 64, Twin, [311, 313]
¥ Pno = 65, 313
Pno = 66, 317
Pno = 67, 331
Pno = 68, 337
Tno = 21, Pno = 69, Twin, [347, 349]
Pno = 70, 349
Pno = 71, 353
Pno = 72, 359
Pno = 73, 367
Pno = 74, 373
Pno = 75, 379
Pno = 76, 383
Pno = 77, 389
Pno = 78, 397
Pno =79, 401
Pno = 80, 409
Tno = 22, Pno = 81, Twin, [419, 421]
Pno = 82, 421
Tno = 23, Pno = 83, Twin, [431, 433]
Pno = 84, 433
Pno = 85, 439
Pno = 86, 443
Pno = 87, 449
Pno = 88, 457
Tno = 24, Pno = 89, Twin, [461, 463]
Pno =90, 463
Pno = 91, 467
Pno =92, 479
Pno = 93, 487
Pno = 94, 491
Pno = 95, 499
Pno = 96, 503
Pno = 97, 509
Tno = 25, Pno = 98, Twin, [521, 523]
Pno =99, 523
Pno = 100, 541
‘ Pno = 101, 547
=) Pno = 102, 557
Pno = 103, 563
Tno = 26, Pno = 104, Twin, [569, 571]
Pno = 105, 571
Pno = 106, 577
Pno = 107, 587
Pno = 108, 593
Tno = 27, Pno = 109, Twin, [599, 601]
Pno = 110, 601
Pno =111, 607
Pno =112, 613
Tno = 28, Pno = 113, Twin, [617, 619]
Pno = 114, 619
Pno = 115, 631
Tno = 29, Pno = 116, Twin, [641, 643]
Pno =117, 643
Pno = 118, 647
Pno = 119, 653
Tno = 30, Pno = 120, Twin, [659, 661]
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3. MF N OFHAEEFIE Maple EITU X b

TLOLL 10 FEBETORF2OFNEMA S HOFFE T, BEEFNE (F 9999 DL W
T3 o7l kX, 2FHLBE T 2H1ER)

> for k to 5 doc || k :=0 end do; for n to 1000000 do for h to 5 do ¢ := 0; for m by 2 to 2*h-1 do if
ithprime (n+m-1) +2 = ithprime (n+m) then ¢ := c+1 else break end if end do; if c =h then ¢ || h := ¢ ||
h+1; if ¢ || h < 11 then if ‘and’ (ithprime (n) > 9999, h > 2) then print([h, N = ¢ || h], Pn = n,
[ [ithprime (n), ithprime (n+1) 1, [seq( [ithprime (n+2%j) -100*floor ( (1/100) *ithprime (n+2%j) ) ,
ithprime (n+2*j+1) -100*floor ( (1/100) *ithprime (n+2*j+1)) ], j =1 .. h-1)]]) else print([h, N = ¢ ||
h], Pn = n, [seq([ithprime (n+2* (j-1)), ithprime (n+2* (j-1)+1) ], j =1 .. h)]) end if end if end if
end do end do;
[1,N=1],Pn=2, [[3,5]]
[1,N=2],Pn=3, [[5, 7]]
[2,N=1],Pn=3, [[5, 7], [11, 13]]
[3,N=1],Pn=3, [[5 7], [11,13], [17, 19]]
[1,N=3],Pn=5, [[11, 13]]
[2,N=2],Pn=5, [[I1,13], [17, 19]]
[1,N=4],Pn=7, [[17, 19]]
[1,N=5],Pn=10, [[29, 31]]
[1,N=6],Pn=13, [[41,43]]
[1,N=7],Pn=17, [[59,61]]
[1,N=8], Pn=20, [[71, 73]]
[1,N=9], Pn=26, [[101, 103]]
[2,N=3],Pn=26, [[101, 103], [107, 109]]
[1,N=10], Pn=28, [[107, 109]]
[2,N=4],Pn=33, [[137,139], [149, 151]]
[2,N=5],Pn=41, [[179, 181], [191, 193]]
[3,N=2],Pn=41, [[179, 1811, [191, 193], [197, 199]]
[2,N=6],Pn=43, [[191, 193], [197, 199]]
[2,N=7],Pn=281, [[419, 421], [431, 433]]
[2, N=28], Pn=140, [[809, 811], [821, 823]]
[3,N=3], Pn= 140, [[809, 811], [821, 8231, [827, 82911
[2, N=9], Pn= 142, [[821, 823], [827, 829]]
[2, N=10], Pn= 171, [[1019, 1021], [1031, 1033]]
[3, N =4], Pn =473, [[3359, 3361], [3371, 33731, [3389, 3391]]
[3,N=5], Pn=577, [[4217, 4219], [4229, 4231], [4241, 4243]]
[3,N=6], Pn=2870, [[6761, 6763], [6779, 6781], [6791, 6793]]
[3,N=17],Pn=1165, [[9419, 94211, [9431, 94331, [9437, 9439]]
[4,N=1],Pn=1165, [[9419, 94217, [9431, 9433], [9437, 9439], [9461, 9463]]
[3,N=28],Pn=1167, [[9431, 94331, [9437, 9439], [9461, 9463]]
[3,N=09], Pn=2066, [[18041, 180431, [[47, 491, [59, 61]1]
[3,N=10], Pn=2423, [[21587, 215891, [[99, 1], [11, 13]]]
[4,N=2], Pn=6315, [[62969, 629711, [[81, 83], [87, 89], [29, 31]]
[4,N=3], Pn= 7147, [[72221, 722237, [[27, 291, [51, 53], [69, 71]]
[4, N =4], Pn= 133251, [[392261, 3922631, [[67, 69], [79, 811, [97, 99]
[4,N=5], Pn=41197, [[495569, 4955711, [[87, 891, [11, 131, [17, 19]
[4,N=6], Pn= 53831, [[663569, 663571], [[81, 83], [87, 891, [99, 1]
[4,N =71, Pn= 71968, [[909287, 9092891, [[99, 1], [17, 19], [29, 31]
[5,N =11, Pn= 71968, [[909287, 9092897, [[99, 1], [17, 19], [29, 3
[4,N =81, Pn= 71970, [[909299, 9093011, [[17, 191, [29, 31], [41, 43]]
[4, N =9], Pn = 78967, [[1006301, 10063031, [[7, 9], [31, 33], [37,39]1]]
[4,N=10], Pn = 88482, [[1138367, 11383691, [[91, 93], [9, 11], [27,29]1]]
[5,N=2], Pn= 189647, [[2596619, 25966211, [[37, 391, [61, 631, [67, 691, [79, 81]11]
Warning, computation interrupted

]
]
]
]
]
]
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A SET (GAIISUU) of generalizing Prime number

Hirotaka EBISUI
Oval Research Center

ABSTRACT : So far, Prime numbers have been good material of research for people who like
Mathematics. And, they consist of infinite numbers, and we can obtain Prime numbers by the
sieve of Eratosthenes, and Moreover, we have found some large Prime number which is called
Mersenne Prime number expessed by 2”n-1(n=6972593), using Computer. For example,
27M07-1 =162259276829213363391578010288127
On the other hands, Prime numbers make composite numbers using multiplicator among two
or more pairs of Prime numbers. And their numbers are all different numbers and are different
from Prime numbers. This property can be extended to define a set which is called GAIISUU.
Here, we define GAIISUU as a extention of Prime number like this.
So far, We obtain Some examples of GAIISUU, and some properties and an expectation of G.
And we show a table of GAIISUU-IKI with Evaluation number 2 on ADDITION, etc.

1. TEXT

1.1 Definition of Gaiisuu

[DEFI 1]

On any two elements gi, gj of a subset G in Natural Numbers, we make the sum (Sij) of gi
and gj. Then, Sij(=gi+gj) are all different numbers for different pair (i, j), (i<=j) of Natural
number, at the same time, Sij are not contained in G.

G is called GAIISUU-IKI with Evaluation number 2 on ADDITION, and an element of G is
GAIISUU, and Sij is called as GAISUU, and the SET of Sij is called GAI-IKI.

[Exp 1] (1) {1,2/2,3"3,44,........ }
{*" n"n+H"j<(n+1) *n}

2 {24-1}
{" 27N-1427M-1 # 27°k-14271-1}

[Prop 1] Differences between arbitraly two elements in a set GAISUU are different from

-1 -
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each other.
{" gitg) # gktgl = gi-gk # gl-gj}
[Exp 2]
One method to generate GAIISUU with Eno. 2 on ADDITION

Table 1
A A ik
G g1—=1 g2:=—3 gs=7 gis=12 °"gi °'°gj
gi1=1 (1+1)=2
g.=3 (3+1)=4 (3+3)=6
gs=17 8 10 14
g.=12 13 15 19 24
GAISUU
GAIIKI (WAIKI) (4450
Atk (Frimk)
g gjtgl g=g2  gitgd  coc e e e gjtgi gjtg

[process of generating table]

In the case of gl=I, the GAISUU is 1+1=2 and considering smallest number 3 except 1
and 2, this time GAISUU 4 (3+1) and 6(3+3) apear. AS the result, all of 1,2,3,4,6 (GAIISUU
and GAISUU) are different. THen considering 5 which is not included among them, 5 does not
become GAIISUU in that case from the fact of 5+1=6. If smallest number 7 except 1,2,3,4 and 6
is assumed as GAIISUU, then from the calculation 7+1=8, 7+3=10 and 7+7=14, all the obtained
numbers of 1,2,3,4,6,8,10 and 14 are different number from each other. Then sequence of
GAIISUU 1, 3, and 7 are generated. After then, 12 is taken as g4. In a similar way, this process
proceeds. By manual calculation,g13=181 was obtained. Using Basic program based on algorithm
of that process, g50=5122 by our computer, and g300=524306 was obtained by fortran code on
NEC Value star V13

[Expectation]
(1) This sum area (WA-IKI) in tablel is included in difference region (SA-IKI).
(2) The UNION of sets being GAIISUU-IKI or SA-IKI coincides with the whole of

Natural numbers.

.
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Sh FHCFN 753 txt

[DEFI 2]

When G has the condition of DEFI-1, and also has following condition, then we call G
GAIISU-IKI with Eno. 3 on ADDITION.
The condition mentioned above is following

CONDITION

On arbitraly three elements gi, gj,gk of a subset G in Natural Numbers, we make the sum
(Sijk)of gi , gj , gk. Then, Sijk (=gi+gj+gk) are all different numbers for different pair (i, j,
k), (i<=j<=k) of Natural number, at the same time, Sijk are not contained in G.

[Exp 3] {1,10°1,1072,1073, -+~ )

1.2 About Operator

When , on the definition of [Defi 1], we use MULTIPLICATION instead of ADDITION as
operator, then another G set can be defined.  As same as [DEFI 2], we can define G
concerning of MULTIPLICATION. And we can also define other G , using other
OPERATOR.

1.3 Prime Number as GAIISUU
we can define formar Prime number as GAIISUU , using MULTIPLICATOR and Evaluation
number infinity (o°), and making Maximum set.

Sincerely yours
Hirotaka Ebisui
Oval Research Center
Tel +81-827-22-2573
Fax +81-827-22-3305
E-mail hirotaka.ebisui@nifty.ne.jp

-3-
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SN IHIZTDNT
X  3+Y  3=Z  3+w 3
I 7 2

3836620704513+464114756685333= 464114844012243+348783678543

2274+1574 = 2394 +74

PRI 2E 2 o 2 —
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Ramanujan (22T

0 - i
PRI o 2 —
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B o HERA xB+yN3=2/3 1E, T o A~ — O EH LTI, BREIR A E 0 D 2T
BHTHD, LZAN, TOERTH D HERA x"3+y"3=z"3+1 1%, AREfRZ R,
ZOFBRRIT, TX Vv DA x3+yn3=2/3+wr3  DEFRIR A TH DH, T DS
RN xM3+y"3=z"3+wWh3 =T D HAREHE A Maple V. D71 77 LEHWTHEW-, £0
W18 D 600 FLOBAEME A /NS WIEIZRT, ZD6 0 0fICIZw=l DFEE N OhETe,
T, TVX T X DT xA3+yN3=2/3+wr3 D — R R E RO e, &5

FRERX xN3+y"3=z/3+1 O — oML oo, ThHED XY
x=383662070451, y=46411475668533, z= 46411484401224, w=34878367854
T=99971538772614746324923301814093358719288

1440000"3+720013=1440060"3+1= 2986357263552216001

DX BRFERRSOND,

T, I o—EREFHA LT, W OO E R T,

T, R, TX Uy U HBREREIEE L2 R XM+YM=ZM+WNM DfiEE /)
SWIIRIZEH DR,

1. [FU®IC

G xM+y™n=z"n (X, 2 DL &, BREBMEFFRNZ LN, Tz v —D
ERE LT RGE &z, LacL, FRIL7Z N xM3+yM3=z/3+1 &, HERFH O
Ao, T7xAv—ORICTEE 1 ZNATZETTHD, ik, BEME RS
KOREFHEILEAD, 8T, 79X 0% RN xM3+y"3=z/3+w"3 X, B B8R
& o, ZZT, TORE w=108, Lok Lis,

ZONERTIE, T XYy VHFRBRROMBERT, TNDOKMEMRIE, 2 Ea—H—
DT T T EhEHNTHETWD, ZDLE, FRONEPRKEWTZD, ZEREET 07T A
~DEBNND, £, ROV —FEERIZOWTHEETAHILERH S, L) DL, )
2 X Y, z, w2, 12051000 £ TE-72ELTH, TOTRTOMAADLEIL 1000 X
1000 X 1000 X 1000 TIEFIZKEXRIIT/2D, TDD, TXTOHBERXOMERD 5
Tl WEETHS, LAL, ZTZTIE, A1HD6 0 0D x"3+y"3=z"3+W"3 DfE % K
Wiz, Flz, ZTNETIZ, XV HFRERACHL T, —BEoMms, BEfFofo
ERNHRESTWD, ZO—EGMONIT, EROMZ G, T XTOMERLT
WD DI TRV, £ T, 6 0 0MHOMHEHEEIZR D,

W<, 22T B BRI LY T XUy VRO ERLIZ LD ZRT,

-1-
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2., HAEXX 3ty 3=z"3tw 3R

DIz, Basic 7’1777 AEMEOYF—FIZHN TV, 22T, BROSERER
DNfEICHRD Maple V. WD Z EIiZ LTz, T FEKXOMERD S 707 T A%
CIROEDITR D,

[> n:=0:for x from1 to 1000 do

for y from1 to x do
for z from x+1 to (13/10)*x do
for w from1l toydo
if x"3+y"3=z"3+w"3 then n:=n+1 : print (n,x,y,z,w); fi;
od;od;od;od;
FZ1Iz, fE (n,x,y,z,w) (1<=n<=600) Z/~R L7, ZDLX Xy, x<z, DW, YW,
W7 SN TWD, fRERD L0, 1 BEU LN N7, ZOBEZRH~LZLITEY
XN3+YN3=zMWAB=SN3HN3 L R BRI oo Te, FRUL. ROETH D,
41473+255"3=423"3+228"3=436"3+167"3
423"3+408"3=460"3+359"3=522"3+111"3
428"3+346"3=492"3+90"3=493"3+11"3

ET, 22T, HEK xA3+y"3=z/3+w"3 O — ¥ iE D XA R,

(9*a"7+81*a+729*a) "3+ (a"9-243*a"3-729) 3= (a"9-729) "3
+(27*a"6+243*a"3) 3
=17496*a"18+531441a"15+4782969*a"12+15943230*a"9+a"27-387420489

IHIT, alZ#fEERA L TROEKE I,

a X y z w
1 819, -971, -728, 270
2 3906, -2161, -217, 3672
3 28431, 12393, 18954, 26244
4. 171108, 245863, 261415, 126144
5. 757395, 1922021, 1952396, 452250
6. 2628774, 10024479, 10076967, 1312200
7. 7611471, 40269529, 40352878, 3259872
8: 19211976, 134092583, 134216999, 7202304
9: 43584723, 387242613, 387419760, 14526054
10: 90817290, 999756271, 999999271, 27243000
ZIZT, —FE BEINT R, F2 ERAREVWOT, £11FE, ZoKICK 5O

HPASACTHY . TOZEND, ZO—RRTIZ, BRERWBERH L Z Enbnn, 2ok

(TR E RS Z &R bnDd,

-2-
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3. AEERX 3+y 3=2"3+1 D

FoHENL, 2HOGTBEXOw=1D58ThHs, R1161L, RO SHBRD
Mo,
1073+97"3=12"3+1
941"3+64"3=103"3+1
14473+73"3=150"3+1
2357"3+13573=249"3+1
438"3+334"3=495"3+1

F7o. R xA3+yA3=2/3+ 1 O — kD —o1F, SR XA3+y"3+23=1 D FH A F—D
fe) ZER L THELILD, 2FED, ROLIIZERIND,
(-9*t74-3*t) A3+ (9*t"4) A3+ (9*t73+1) ~3=1
BEHL T, RO—BHBIEIFEND,
(9*t"4) "3+ (9*t"3+1) 3= (9*tM4 + 3*) "3 + 1
XY BERIL, ROL D22 D,

t X y z
1: 9, 10, 12
2. 144, 73, 150
3. 729, 244, 738

4: 2304, 577, 2316
5. 5625, 1126, 5640
6: 11664, 1945, 11682
7: 21609, 3088, 21630
8: 36864, 4609, 36888
9: 59049, 6562, 59076
10: 90000, 9001, 90030

ZORDEL TR LI —TFHBEHY , —RIHIHDMETH DL Z B3O D,
4. FEX X 4Y 4= 41 4D

TvXYx ORADOFRELEL LT, EROGEXOMRS, —Fffe LTROEON

Romoiz,
N X Y Z \W%
1 134 133 158 59 O
2 227 157 239 7 O
3 257 256 292 193 O

-3-
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4 268 266 316 118
5 402 399 474 177
6 454 314 478 14
7 497 298 502 271
8 514 359 542 103
9 514 512 584 386
10 536 532 632 236
11 558 503 631 222

Q;POO’PP

5. g™

PLE, HRER xA3+y"3=z/3+1, x"3+y"3=z/3+W"3 (2D T, Alal @21 7= — %84y
fREMGK CTRLIZON, TORDOELSA, B THY, EARVTIVA VY VHEAEKTH
Do

F 7o, XMYM=ZMAWM DR Z BT RO, 512, ZoFBRKXoWw=105E4
X, Y,ZR17206100 0FTITIE, RN & afhrdi-,

DL, TN —DEBOERTHDLT~vX T X L OHFBERITIL, RbH Y,
T, ZTOTRTEET - BEEROT DL EIE, A LOETH D, 51T, 4F
¥, 5EHIZOVTOFERIZONTIE, 62 FMEERT, ROV TOTHENHEK
HEDTRDIEAD,

SE X

1) Andrew Bremner;" INTEGER POINTS ON A SPECIAL CUBIC SURFACE";
DUKE MATHEMATICAL JOURNAL Vol.44,No.4 December 1977

-4 -
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About the Oval (Doval)

Hirotaka EBISUI
Oval Research Center

ABSTRACT: In this paper, we mention about the oval and it’s new name (Doval). First, we explain the reason of

naming the Oval as Doval. Next, we explain it’s Definitions and Some properties and theorems, those are old and new

results. And more, we describe the confocal curve of Extended Doval (chocoid), this Extended curves are defined using

Orthopole theorem and they are drawn by Maple Soft. At Last, moreover we show the figure of one Extended Doval

curves (Tajicoid). We append unsolved problems of Doval. We must appreciate Rapid CAD and Maple developers.

Keywords: the Doval , confocal, chocoid, Tajicoid,Geometry, Maple, Photron Rapid cad

1. INTRODUCTION

We are familiar with closed curves. But, we are not so
familiar with double closed curves. Here, we define the
Doval as two closed curves. Inner curve (part) is always
Oval or convex. This is the reason that Doval is called as
Oval. But Outer curve is not always convex. Its condition
is exte; <1, then it’s convex (Fig.1). We use a curvature of
vertex to proof the problem.” We can find many

methods of definition or draw-theorem of Doval. About
two of them should be memorized. This reason is that
they are elemental and essential. And, we can define
Doval, but, more over, we must study the properties of

Doval. This time, we mention some composition, structure

expression, and theorem on Doval.

These concepts have already been studied but, we want to

summarize here about them.

Fig.1 Doval( both convex)
2. Definitions and Theorems of Doval
2.1 Definitionl.

We fix two circles, and one parallel line that passes

through the two centers. And, we set two cross points on

the parallel line and alternative circle, and connect the
cross point and alternative center. Then two radius are
made and its cross point appears. This point draws while
the parallel line make on turn on a center, where two
circle size are same, then Ellipse appears(Fig.2) and not
same, then Oval appears. So this Oval can be called as
pure extension of Ellipse. If we inspect precisely that
composition, then in later case, two cross points appear,
and they draw inner and outer part, namely double closed

curves ( Doval)(Fig.3) can be drawn.”

Fig.2 Ellipse(using 2 circles)

Fig.3 Doval(using 2 circles)

2.2 Def —theorem of Doval using two circles
We fix two circles ( One include the other one), and can
find two

parallel lines those pass through the two similar points.

similar points of them. And, we can draw one

Then, we can obtain 8 cross points among two circles and

http://h-ebisui.com/h.e-webexhi65/
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one parallel lines. Now, we chose 2 pair points among 4
points in above 8 points, and, next, we connect the two
pair points, and determine two lines. Then they are
orthogonal, and make one cross point. In Above situation,
four cross points appear. (See Fig. 4) .And two of them
draw inner part of Doval., the remainder draw outer part,
when one parallel lines make one turn on two similar
points . In this situation, Figure keeps same compositions.

This proof is done.”

Fig.4. Doval defined by two auxiliary circles

(4 Surrounding compositions of Pappus theorem help this

proof)

2.3 Theorems of Doval

2.3.1 Theorem of 3 fuci
(1) 6circles method of finding 3 foci.

One center line of one circle, we draw 3 tangent circles,
and combine 2circles and draw tangent circle of two, then,
more 2 circles appear. Then, totally, there are Scircles in
given one circle.

In Fig.5, center circle and contour circle give Def theorem
of Doval in section 2.2. Moreover, other two pairs of

circle define similar compositions of the same Doval

Fig.5. Three foci defined by 6 circles
2.3.2 Theorem of 4axes on Doval.
Ellipse has minor axis. And 10 years ago, we found minor
axis of the oval like Ellipse. And after, we find 4 axes of
Doval.
[Theorem]

Si,Ai,So,Ao satisfy following Invariant

equation

(2016 1

1~3 ) by P.34

(53] -

which is free from definition-circles size.,
where Si is the length of symmetry inner major axis.
Ai is the length of asymmetry inner minor axis.

So, Ao are outer cases as same as inner part.

We must pay attention that minor and major are reverse
on inner and outer parts of Doval. Si, Ai, So, Ao are 4
radii of tangent circle of Doval.

Fig.6 Relations of 4 Axes So, Ao, Si, Ai
2.4. A standard form of Doval equation.

Doval is defined by bipolar coordinates equation.

mr, £ nr, =kc

This bipolar equation can be transformed to a standard

equation by x-y coordinates

202 212 222\n2 20202.3 2m2n2 2 2 2\A4
(mz—nz)z{yz+xz—(k m :r:zrlnt)r?n )c Vo Stntnir:]zc X+4k m n(na57+nT)z+n )C
n’c
X =X+—F5—
m-—n

2.5. Other some properties of Doval

In this section, we mention some properties or
theorems without proofs.

2.5.1. Right and Left Eccentricity determines
a shape of the Oval (Doval). One Doval has

( ER,EL) for inner part and (ER,— EL) for

outer part.

2.5.2. The end point of Minor Axis is not the

Vertex of the Oval.

point

This means that the end

have a special Differential Geometry

meaning.
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2.5.3. Perpendicular Bisectors of Asymmetry
Axes pass through the 3rd focus point. This
theorem applies

a definition of the third focus point-position.
2.5.4. We can not approximate All of EGGs
Shape by the Ovals. Dr G.F.NAGY in Hungary
and I find this result. Namely, bird eggs form
are more variety than Dovals.

2.5.5. Confocal Dovals exsist. More precisely,
we can say that Dovals have any two of three
foci as confocal points, and 3foci as confocal

points.
3. EXTENDED CURVES OF DOVAL

So for, we consider about own properties of Doval. But,

we can extend Doval to hyper curves with same structure.
3.1 Chocoid

This curve Chocoid is one extension of Doval with
more than 3 foci.. To define this curve, we use following
composition. In Fig.7 ,we define extended Orthopole Q
using fixed points O , F1, F2, F3, F4, F5, F6 on line g,
and fixed perpendicular lines, h1l, h2, h3, h4, h5, h6, and
moving circle OT. When T moves from point F3 to

infinity position on line g, Q draw one part of chocoid.

Chocoid Ua
B Q :
\! Hh

\
\ i
bJ3 3

h2 h3 h h5 hﬁ

Fig.7. a definition composition of chocoid.

1~3 ) by P.35

T T T T T T T T T T
o 20 40 &0 80 100 120 140 160 180

-0 a0
Fig.8. confocal chocoids ( lowwer is precise view of
upper figure)
3.2 Tajicoid
In last ICGG, we report about Tajicoid. In this paper,
we show that figure and some Tajicoids with different
parameters, namely different foci.

fn extensional property of Simson lines which define the oval

http://h-ebisui.com/h.e-webexhi65/
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Fig.9 Def figure and Two kinds of Tajicoid (INSIDE
VIEW)

We show a program of tajicoid with Parameter xI,
x2,x3,x4,x5.
> # tajicoid-nol.5-2.5+2004-3-11 by H.E:
> #x=0-kitenn,shouten x1,x2,x3,x4,x5
> #(X1,Y1) to (X2,Y2) wo tooru Line he (0,0) yori
kudasita suisen no asi (XP,YP):
> restart:
> with(plots):
XPz=(Y1*X2-X1*Y2)*(Y1-Y2)/ ((X1-X2)"2+(Y1-Y2)"2) :
YP:=(X1*Y2-Y1*X2)*(X1-X2)/ ((X1-X2)"2+(Y1-Y2)"2) :
gx12:=subs(X1=x1,Y1l=y1l,X2=x2,Y2=y2,XP):
qyl2:=subs(X1=x1,Y1l=y1l,X2=x2,Y2=y2,YP):
qx23:=subs(X1=x2,Y1l=y2,X2=x3,Y2=y3,XP):
qy23:=subs(X1=x2,Y1l=y2,X2=x3,Y2=y3,YP):
qx34:=subs(X1=x3,Y1=y3,X2=x4,Y2=y4 ,XP):
qy34:=subs(X1=x3,Y1=y3,X2=x4,Y2=y4 ,YP):
gx45:=subs(X1=x4,Y1=y4 ,X2=x5,Y2=y5,XP):
qy45:=subs(X1=x4,Y1l=y4 ,X2=x5,Y2=y5,YP):

rx12:=subs(X1=gx12,Y1=qyl2,X2=gx23,Y2=qy23,XP):
ryl2:=subs(X1=gx12,Y1=qyl2,X2=qx23,Y2=qy23,YP):
rx23:=subs(X1=gx23,Y1=qy23,X2=gx34,Y2=qy34,XP):
ry23:=subs(X1=gx23,Y1=qy23,X2=qx34,Y2=qy34,YP):
rx34:=subs(X1=gx34,Y1=qy34,X2=qx45,Y2=qy45,XP):
ry34:=subs(X1=gx34,Y1=qy34,X2=qx45,Y2=qy45,YP):

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
> sx12:=subs(X1=rx12,Y1=ryl2,X2=rx23,Y2=ry23,XP):
> syl2:=subs(X1=rx12,Y1l=ryl2,X2=rx23,Y2=ry23,YP):
> sx23:=subs(X1=rx23,Y1=ry23,X2=rx34,Y2=ry34 ,XP):
> sy23:=subs(X1=rx23,Y1=ry23,X2=rx34,Y2=ry34,YP) :
>

> # (X1,Y1) to (X2,Y2) wo tooru Line he (XS,0) yori
kudasita suisen no asi (XP,YP):!
S1=(=X1*X2+X1N2+Y1A2-Y1*Y2+XS* (X2-X1) )/ ((X1-X2) "2+
(Y1-Y2)"2):

> XP1=s*(X2-X1)+X1:

> YP:=s*(Y2-Y1)+Y1:

>

> gx21:=subs(X1=x1,Y1l=y1l,X2=x2,Y2=y2,XP):

> qy21l:=subs(X1=x1,Y1l=y1l,6X2=x2,Y2=y2,YP):

1 1~-3 )

by P.36

qx32:=subs(X1=x2,Y1l=y2,X2=x3,Y2=y3,XP):
qy32:=subs(X1=x2,Y1l=y2,X2=x3,Y2=y3,YP):
qx43:=subs(X1=x3,Y1=y3,X2=x4,Y2=y4 ,XP):
qy43:=subs(X1=x3,Y1=y3,X2=x4,Y2=y4,YP):
qx54:=subs(X1=x4,Y1l=y4 ,6X2=x5,Y2=y5,XP):
qy54:=subs(X1=x4,Y1l=y4,6X2=x5,Y2=y5,YP):

rx21:=subs(X1=gx21,Y1=qy21,X2=gx32,Y2=qy32,XP):
ry21:=subs(X1=qx21,Y1l=qy21,X2=9x32,Y2=qy32,YP):
rx32:=subs(X1=gx32,Y1=qy32,X2=qx43,Y2=qy43,XP):
ry32:=subs(X1=qx32,Y1=qy32,X2=0x43,Y2=qy43,YP):
rx43:=subs(X1=gx43,Y1=qy43,X2=qx54,Y2=qy54,XP):
ry43:=subs(X1=qx43,Y1=qy43,X2=gx54,Y2=qy54,YP):

>
>
>
>
>
>
>
>
>
>
>
>
>
>
> sx21:=subs(X1=rx21,Y1l=ry21,X2=rx32,Y2=ry32,XP):
> sy21:=subs(X1=rx21,Y1=ry21,X2=rx32,Y2=ry32,YP):
> sx32:=subs(X1=rx32,Y1=ry32,X2=rx43,Y2=ry43,XP):
> sy32:=subs(X1=rx32,Y1=ry32,X2=rx43,Y2=ry43,YP):
>
> # (sx12,sy12)-(sx23,sy23)=line kouten(XK,YK)
(sx21,sy21)-(sx32,sy32)=line:
>
XK:z=-((sx12*sy23-sy12*sx23)*(sx21-sx32) - (sx21*sy32
-sx32*sy21)*(sx12-sx23) )/ ((syl2-sy23)*(sx21-sx32)-
(sy21-sy32)*(sx12-sx23)):
YK:=((syl2-sy23)*(sx21*sy32-sx32*sy21)-(sy21-sy32)
*(sx12*sy23-sx23*sy12))/ ((syl2-sy23)*(sx21-sx32)-
(sy21-sy32)*(sx12-sx23)):
> j:=0:
> colorpared:=[black,red,blue,green]:
> for il from -1 to 1 by 2 do
for i2 from -1 to

1 by 2 do

for i3 from-1to1l
by 2 do

for i4 from -1 to 1 by 2 do

for i5 from-1tolby2do j:=j+1:
XD:=subs(XS=t,x1=1.5,yl=il*sqrt(1.5*t-1.5"2) ,x2=2.
5,y2=i2*sqrt(2.5*t-2.5"2),x3=3,y3=i3*sqrt(3*t-3"2),
X4=4 ,y4=i4*sqrt(4*t-472) ,x5=5,y5=15*sqrt(5*t-5"2),
XK):
YD:=subs(XS=t,x1=1.5,yl=il*sqrt(1.5*t-1.5"2) ,x2=2.
5,y2=i12*sqrt(2.5*t-2.5"2),x3=3,y3=i3*sqrt(3*t-3"2),
X4=4 ,y4=14*sqrt(4*t-4"2) ,x5=5,y5=i5*sqrt(6*t-5"2),
YK): TL]:=plot([
XD,YD,t=5..infinity],view=[-15..15,-15..15],numpoi
nts=100, color=colorpared[ (i4+3)+(i5+3)/2-2]):
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od;od;od;od;od;
> display ({seq(T[j1,J=1--32)});# by H.E:

4. CONCLUSION

So far, we mention about Doval and its extensions.
Tajicoid, and chocoid can be extended to higher chained
curves. But, now, recent PC must need more ability in
CPU speed and memory and Maple Soft Technique. If it
can be done, Higher chained Tajicoid and chocoid can
show more interesting forms.

We have a lot of unsolved questions about Doval. For
Example

1. How do more than two eccentricity exit in extended
Doval?

2. What is the eccentric angle of Doval?

Ellipse is defined using x=a*cos(s), y=b*sin(s). In this

formula, s is called as the eccentric angle.
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Concomitant Circles of Doval 1

Hirotaka Ebisui

Oval Research Center

IWAKUNI

Fig.1Confocal Doval Fig.2 Three focu
(Er=0.9,EL=0.6)
1 What 1s Doval
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Ellipse is the curve having the same dist

ance from a fixed point and a fixed circle.

Fig3. Ellipse and its tangent line.
Doval is the curve having constant ratio of two distances from a fixed

point and a fixed circle.

Flge. 4 Inner part of Doval extended from Ellipse

2 Definition of Doval

http://h-ebisui.com/h.e-webexhi65/
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Fig.6 Definition of Doval using two auxiliary circles
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3 Properties on Doval
1 ----Standard Form of Doval Equation--
mri1 = nrsz=kc 1s converted to following

equation
k’m* +k*n* + m*n?

(m2_n2)2{y2+x2_( )C2}2

(mZ_n2)2
~ 8k’m*n°c’ - 4k*m*n*(k* + m* +n*)c*
m2 _nZ (m2 _n2)2
n’c
X =X+ R
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Doval @ EAEEEDFEHA
(EREHE) 2MOmUELEES 2ER (BH) 251< L, UTOEREMRES

(a-b) * (katkb)=k(a+ata*b—bh+a—b+h) =0
ara= b|j<bJ iﬁ’@ﬁ% a, b HIZHDYEEDK %
- [XPIAE . .
/\“7 /\/Lka f/ ] 8_b
N7k A
| |
. Jla
N7 P b—kb
2005-2-4
S

Perpendicular Bisector of Outer Mlajor Axis Passes F3
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Fig.8 Perpendicular Bisectors of Inner Minor Axis and O

uter Major Axis Pass through third focus point.

3 Concomitant Circles of Doval (Definition C

omposition)

There are two concomitant circles (Green circles) of Doval
Properties of concomitant circles

1. The centers of concomitant circles move on the line of symmetry
axis of Doval.

2. When parallel lines are orthogonal to the symmetry axis,then the
radii of the concomitant circles are zero. This position of the

concomitant circles is called “Vanishing circle point” .

3. The largest diameter of the inner concomitant circle is the same

http://h-ebisui.com/h.e-webexhi65/



WEB (2016 1 1~3 ) by P.44

size as the segment which connects the first and second focus

points (similarity centers).

4. The diameter of the outer concomitant circle is infinity. The center
disappears into the infinity region. The periphery of the outer
circle becomes a line which is orthogonal to the symmetry axis of
Doval and passes through the three focus point.

4 Concomitant Curves of Doval

http://h-ebisui.com/h.e-webexhi65/



WEB (2016 1 1~3 ) by P.45

3. Distance between Main Points of Doval

- — = — —— ™0 By n @
nc nc _mc VxO:z ﬁ k
B _m-n - SnFe By
0. 0. Va ng m_| *on
£ 0s RV, LF
I-q —l n C_ | C _.‘!
I'F. Ous F; 0}{_}_/2 m n: RC
m“c [- q_m#n -a‘
B Colina mc
. m*-ni N
_Ri
mt -n?
|-

Table 1
*We ashume Doval is defined by mri: = nr2=kc
*021,F1,012,F2 :  harmonic range of Points
*Qo: Middle Point between two CENTERS OF auxiliary
Circles (or named Center of equivalent Circles)

*Pairs of these four Oo,F1,F2,F3 on a line define Doval.
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Main result of this figure is OoF1=n"2C/(m"2-n"2)
O0F2=m"2C/(m”™-n"2)
O0F3=k"2C/(m"2-n"2)

Raius of three equivalent Circle

E1=mnC/(m"2—n"2), E2=knC/(m"2-n"2), E3=kmC/(m"2-n"2) BY

H.E

O . Infinity Chain Theorem

We use following theorem in order to define Chocoid and Tajicoid.

OFt%ﬁDOle

Triﬂ“g‘e
\

Step 1

Simson Theorem (Step1(Chain3))

/)

Extened/Orthoploe\

n
L

QG g

Step 2 (Chain 4) Step 2 (Chain 4)
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Step 3 (Chain 5) Step 3 (chain 5)
Fig.9. Orthopole Chain Fig.10. Simson Chain by H.E

6 . Relation of Extended Curves Chocoid and Tajicoid

Fig.11.
In this fugure. Orthopole and Simson cross-point are on same
position.

(1) Extension of Doval using extended Simson theorem-Composition,

Tajicoid is defined using This figures.
Program is in the proceeding.
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I~ A pal A
&§%§%§ | &% %%
p
] o
5 jiku One Point of Tajicoid

LR >
Wk -

7VM0Ving Circle \ ]
~_

Another point of Tajicoid

S \

iz

Fig.12. Def. Figure of Tajicoid by H.E

\_,/

TR -5 0 5 10 15 20

F1G.13. Tajicoid /AT A—4—1,2, 3, 4,5
(2 Extension of Doval using extended Orthopole

theorem-Composition,
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Q)
Q
; IS
F1 | F2 7%1:4 F5 | F6
\\_/
\_,

FIG.14. DEF Figure Of Chocoid

Parameter x1 = 1, x2 = 2, x3 =3, x4 =5, x5 = 150/23, x6 = 165/19

Fig.15. Chocoid with 6foci by H.E
7 . Confocal Tajicoid
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N

e\

SO ]

<

=~/

—-107

Parameter Qo=—1, —2, —3. —4. —5,
F1~F5=1.5,2,3,4,5
We can draw confocal Tajicoid
because Tajocoid have 5 foci.
Fig.16. Confocal Tajicoid
By H.E

8 . Conclusion

http://h-ebisui.com/h.e-webexhi65/
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Today I mainly speak about the Extended Curves.
For extension of Doval, We use Extended Orthopole-Treorem
And Extended Simson lines.

Doval has Many properties as writing in proceeding.
But, It is not easy for short time to explain their proof.

So, Today, I intended to show raff sketch how to extend
Doval to Extended Curves Tajicoid and Chocoid.
Many Doval propositions exist. And we can feel very fun to find
new theorem of Doval.
In the future, we want to find out some applications of Doval.
It might be an application in Mathematics or physics.
Here is Unsolved Probrem of Doval

(1) To find extended conjugate diameter of ellipse.

(2) To find Eccentric angle of Doval like Eliipse (3)

To  solve the motion of Oval (Doval) or Ovaloid.
(4) To extend Tajicoid and Chocoid to get Infinity chain of Curves

Anyway, at least, we believe that our research contribute to

Curve theorem and to Geometry and CG.
Thanks a lot for your attentions. By H.E
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3 Paralell threeParalell theorem

3WAT S PATOER
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ADE Probrem

Triangle verlap btypes Type 1

e - 1 7
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TwoTriangles Overlap Probrem
type 3
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ADE Probrem

Triangle Overlap Dtypes
4 D olyp type 4

>

}E/\:Jrll_i/\ /\:H\\ﬁﬁgg\&%ﬁﬁ;@gé;é
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> # BRI DIEE

\

> ¢ := 0:for h from 1 to 100 do phl := ithprime(h) : ph2 := ithprime(h + 1) : ph3
2

1
:= ithprime(h +2) : P3 :=2- phl + ph22 + 2- ph3 :if ﬂoor(evalf (PB2 j ) =P3

thenc:=c+1 :print(NOZC, {2}-[ phl]+ [ph2]2 + [2]1{ph3}

= simplify(P3%)D fi:od:
No=1, {2} [5]

No=2, {2} [11
No=3, {2} [17
No=4, {2} [19

[

[

[

2

(77 + [2] {11} =[9]
2421 {17y =[15T
g (23y=[217
21{29}=[25T
2]1{47}=[45T

3 ]
91 + [2]
+ (2]
+[2]
+[2]{53}=[49T
+[2]
+ (2]
+ (2]

2

(8]

[13]+
[19]
[23]
[43]
[47]
[83]
[89]
103 ]

No =5, {2} [4] 2

No=6, {2} [43
No=7, {2} [79
No=8, {2} [83
No=9, {2} [101]
No=10, {2} [107] + [109] +[2] {113} =]
No=11, {2} [127] + [131] +[2]{137}=[
No=12, {2} [ ]+[167] +[2] {173} =1
No=13, {2} [ ]+[193] + [2] {197} =195
No=14, {2} [227]+ [229] +[2]{233}=1[231
No=15, {2} [229] + [233]2+ [2] {239} =1[235
No=16, {2} [311]+ [313] + [2] {317} =[315
No=17, {2} [347] + [349] +[2] {353} =351
No=18, {2} [349] + [353] +[2] {359} =355
[353]+ [361
[379] [385
[383] [391
[401] [411
[439] [445
[443 ] [451
[461] [

2

)

21{89}=[85T
21{97y=[91T

21{107)=[105T
2

83

8971
2

+
1+
1+
]+
]+
3]+
1+
1+

+ [103

1
3P
9

NS

11
1 13
163 6
191 9

)

8}

23

S}

8]

[§S

NS

)

No=19, {2} [353 [359] +[2]1{367}=[36
No =20, {2} [379] + [383] [2] {389} =138
No=21, {2} [383] + [389] +[2]{397}=1[39
No=22, {2} [401] + [409] +[2] {419} =[41
No =23, {2} [439] + [443] +[2] {449} =[44
No =24, {2} [443] + [449] + [2] {457} =[45
No =25, {2} [461] + [463] + [2] {467} = [465
i No =26, {2} [499]+[503] [2] {509}—[505]

> ¢ := 0:for hl from 1 to 8 do phl := ithprime(hl) :for h2 from hl + 1 to 1000 do ph2
:= ithprime(h2) : for h3 from h2 + 1 to 1000 do ph3 := ithprime(h3) : n := 0 : for e
from 1 to 5 do if isprime ( ph1® + ph2°® + ph3®) thenn := n + 1 fi;od:if n =5 thenc := ¢
+ 1 : print( ) :for e from 1 to 5 do print( phi[. F+ph2[. ¥+ph3[. T
=prime[c][[e]]) :od fi:od:od:od:

8}

2

8]

[§S

)

2

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
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+13 +1303 = primel[l]

+13°
+13°
+13*

+13°

+107.
+107°
+107°
4

+107°

+107°

+137,
+137°
+137°
4

+137°

+137°

+193.
+193
+193°
4

+193°

+193°

+ 193 +4297 =prime5[1]

+193°

+193°
+ 193

+193°

+1303°

+ 173"

+613°

+4297

+4297°

+1303% =prime
- TP,

3 .
+ 1303° =prime
, =P 13

4 .
=prime
Prime, )

+1303° =prime
- TP

+ 173, =prime2[l]
+173% =prime
. P 2001

3 .
+ 173" =prim
. P ez[3]

4 .
=prime
PrMe 4

+173° =prim
. —P 92[5]

+503 =prime3[l]
2 .
+ 503° =prim
. =P 93[2]
+503° =prime
- TPy
4 .
+ 503" =prim
., =P 93[4]

+503° =prime
- TPy

+613 =pr|me4[1]
+613% =prime
- TP,

3 .
+ 613~ =prime
, =P 4031

4 .
=prime
PrImes )

+613° =prime
- T PIMey g

2

3 .
+4297 —prlme5[3]

4

5 .
+4297 —prlme5[5]

=prime
Primes )

=prime
PrImes

by
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+293
+293°
+293°
+293

+293°

+349
+349°
+349°
+349°

+349°

+577,
+577°
+577°
+577"

+577

+607.
+ 607
+607°
4

+607"

+607°

+809
+809°
+809°

+809"

+ 1733, =prime6[1]
+1733% =prime
- TPy,
3 .
+ 1733 =prime
- Py,
+1733* =prime
, —P 6141

+1733° =prime
, — P 6051

+6247 = prime7[1]
+ 62473 = prime7[2]
+ 62473 = prime7[3]
+ 6247f = prime7[4]

+ 6247f = prime7[5]

+ 4423 =prime8[l]
+ 4423% =prime

- TPy,
+ 44233 = prime,

: (3]
+4423* =prime

. P 8041

5 .
+4423° —prlmeg[s]

+ 3313, =prime9[1]
+3313% =prime
- Py,

3 .
+ 3313 =prime
, —P 931

+3313

+3313° =prime
, — P 9s)

=prime,
Primes .

by

+ 6581 = primelo[l]

2 .
+ 6581° =prime
, =P 1005,

+65813 =prime
, =P 103

4 .
+ 6581° =prime
, =P 10
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37 +809° +6581° =prime;, |

+829  + 5737, =primell[l]

+829°
+829°
+829"

+829°

+907
+907°
+907°
4

+907°

+907

+5737°
+5737°
+5737"

+5737

+2389
+ 2389
+2389°
4

+2389°

+2389°

=prime

PGt
=prime

P 13
=prime

P iy

=prime
P sy

= primelzm
= primelz[z]
= primelzm
= prime12[4]

=prime
P 125

by

+ 1429 +3511 = primel3[1]

2

o

+ 1429

+1429°

4

o

+ 1429

+1429°

+1481

2

o

+ 1481

+1481°

4

o

+ 1481

+1481°

+1601

+1601°

+1601°

+3511°

+3511°

+3511°

+3511°

+4967

+4967°

+4967°
+4967"

+4967°

+3917,

+3917

+3917°

=prime
P 1302

=prime
PHMEL g,

=prime
P 1304

=prime
p 135

=prime
PriMEya )

=prime
PrMELa, )

=prime
PriMeLa )

=prime
p T4y

=prime
PriMeLa )

=prime
p 150

=prime
Pt

=prime
p 153
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3 +1601* +3917* =prime;5

3> +1601° 4+3917° =prime
o o o 15[5]

3 +1783 +2473 =prime16m
3% 41783 42473 =prime;
3% +1783° +2473° =prime;
3% +1783% 42473 =prime;

3> +1783° 42473° =prime
o o o 16[5]

3, + 1877, +4547 =primel7[1]
3% +1877° +4547° =prime,; |
3% 418777 +4547° =prime;; |
3t +1877" +4547° =prime,,

3 + 18777 +4547 =prime;;

3 +2237 +5351 =prime18[1]
3% +2237° +5351° =prime; |
3% +2237° +5351° =prime;; |
3% +2237" +5351° =prime;

3> +2237° +5351° =prime,
: : : s

3 +2267 +4493 =prime19m
3% 42267 + 4493 =prime;, |
3% 422677 +4493° =prime;, |
3% +2267" + 4493 =prime;,

30 422677 +4493° =prime,,
[ [ [ [5]

3, +2339 +6551 =prime20[1]

3% +2339% +6551° =primey, |
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3% +2339° +6551° =primey, |

4

3% +2339° !

+ 65517 =prim
, —P 920[4]

3> +2339° +6551° =primey,

3 +2341 +2917, =primen[1]

2

3% +2341° ’

+ 29177 =prime
, —P 21051

3> +2341° 42917 =prime,, |

4

3t +2341° !

+2917" =prime
, —P 21041

37 +2341° 42917 =prime,,

3 +2467 +2551 =prim%m

2

3% 42467 >

+2551° =prim
, =P 922[2]

3° +2467° +2551° =prime,, |

4

3% 42467 !

+ 25517 =prim
, =P 922[4]

3> +2467° 42551 =primey,

3 42713, +3373 =prime23[l]

2

3* +2713° :

+ 3373 =prim
, — P e23[2]

3% +2713° +3373° =prime,, |

4

3t +2713° !

+ 3373 =prim
, —P e23[4]

3> +2713° +3373° =prime,,

3. +3167 +7229, =primez4[1]

2

3% +3167° :

+ 7229 =prime
, —P 24001

3 3 3 _ o
37 +3167 + 7229 —prlmez4[3]

4

3t +3167° X

+ 7229 =prime
, —P 24041

5 5 5 _ i
37 +3167 + 7229 —prlme%[s]

3 +3361 +7027 =prim%5m
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+3361°

+3361°

4

o

+ 3361

+3361°

+3539,

2

o

+ 3539

+3539°

4

o

+ 3539

+3539°

+3877.

2

o

+ 3877

+3877°

4

o

+ 3877

+3877

+3911

2

o

+ 3911

+3911°

4

o

+ 3911

+3911°

+4013

+4013

+4013
+4013*

+4013°

+7027

+7027°

+7027*

+7027°

+4751

+47517

+4751°

+4751*

+4751°

+5839.

+5839°

+5839°

+5839"

+5839°

+ 4049

+ 4049

+ 4049’

+4049*

+4049°

+4877,

+ 4877

+4877°
+ 4877

+4877°

=prim
p ezs[z]
=prim
PG5
=prim
p e25[4]

=prim
PHMCas s,

=prime
p 2601

=prim
PHMC260

=prime
P26

=prim
p 926[4]

=prime
p 26051

= prime27[1]
= prim%[z]
= prime27[3]
= prim%m

=prim
p 927[5]

= primezg[l]
= prime28[2]
= prime28[3]
= prime28[4]

=prim
PHMCas1s,

=prime
p 29013

=prim
P00

=prime
PS03

=prim
p 929[4]

=prime
p 29;51
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3 +4093 +4603 =prime30[1]

2

3% +4093% + 4603’ =primey, |

3% +4093° +4603° =primey, |

4

3% +4093" +4603° =primey,

5 5 5 _ i
37 440937 +4603° —prlme30[5]

3 +4357 +6619 =prime3lm

2

3% +4357° 46619 =prime;,

3 +43577 +6619° =prime;, |

4

3% +4357" +6619° =prime;;

37 +43577 46619 =primey,

3 44423 +5407 =prime32[1]

2

3% +4423% +5407 =prime;, |

3’ +4423° 45407 =prime;, |

4

3% +4423" +5407° =prime;, |

37 +4423° 45407 =prime;, |

3 +7247 +7529, =prime33[1]

2

3 +7247° +7529° =primey; |

3 +72477 +7529° =prime;; |

4

3t +7247 +7529° =primey;

3 47247 475297 =prime;;
Warning, computation interrupted

[> for h from 1 to 1000 do pl := ithprime(h) : p2 := ithprime(h + 1) : p3 := ithprime(h
+2) :p4 == ithprime(h + 3) : p5 := ithprime(h +4) : p6 := ithprime(h +5) :if p1
+2=p2and p3 + 2 # p4 and p5 + 2 =p6 then print([ [ pl, p2], p3, p4, [ p5, p61]) fi:

od:

[[41,43],47,53,[59,61]]
197, 1991, 211, 223, [227, 229
281, 2831, 293, 307, [311, 313
599, 6011, 607, 613, [617, 619

I, [

641, 643 ], 647, 653, [659, 661

— o

[
[
[
[

[ T S '
[ T N —'
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[[827,829], 839, 853, [857, 859]]
[[857,859], 863, 877, [881, 883 ]]
1061, 1063 ], 1069, 1087, [ 1091, 1093
1451, 1453 ], 1459, 1471, [ 1481, 1483
2237,2239], 2243, 2251, [2267, 2269
2549, 25511, 2557, 2579, [2591, 2593
3119,3121],3137,3163, [3167,3169
3329, 3331], 3343, 3347, [3359, 3361
3821, 38231, 3833, 3847, [3851, 3853
4001, 4003 ], 4007, 4013, [4019, 4021
4091, 4093 ], 4099, 4111, [4127, 4129
5417, 54191, 5431, 5437, [ 5441, 5443
5441, 5443 ], 5449, 5471, [5477, 5479
5849, 58511, 5857, 5861, [5867, 5869
6269, 62711, 6277, 6287, [6299, 6301
6659, 6661 ], 6673, 6679, [6689, 6691
6791, 6793 ], 6803, 6823, [6827, 6829
7457,74591, 7477, 7481, [ 7487, 7489
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