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(3987) ~M2+ (4365) ~2=(4472)*12
Is JST solution

In 1974 Jiang found out Euler formula of the cyclotomic real numbers in the cyclotomic fields
n

exp[nzl tiJ‘j:Z S,J" (D
i=1

i=1
where J denotesa Nthrootofunity, J" =1, N isan odd number, t, are the real numbers.

S.

. is called th complex hyperbolic functions of order N with N—1 variables
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where i=1,2,...,n;

3)

B A

e
2e® cos 6,
2e%sin g,

2expB,,sing,

n-1 n-1 _ i
A=)t , B, =), t, (-1 cosa—w,
a-1 a=1 n
n-1
~on-l ) ; 2
0 =(_1),+1Z; t (-1 sina—rj]ﬂ, A+2> B, =0
= j=1
(2) may be written in the matrix form
1 1 0 0 |
S, 1 —cosZ —sinZ —sinw
S, n n 2n
S, 1 1 cosz—ﬂ sin2—7Z —sinw
n n n n
5] (n-Yr (n-Yr (n-1%x
1 cos sin —-sin————
L n n 2n |
where (N—1)/2 is an even number.
From (4) we have its inverse transformation
1 1 1
_ A _
e Vd 2r
1 —C0S— COS —
e cosé, n n
e sing, =|0  -sin= sin 2%
DY n n
exp(Bn—l)Sin(en—l) i
- ? e g _sinD7 (=D
L 2n n

From (5) we have

ef=>'s,,

n
i=1

5 n-1 i Uﬂ_
e’ cosd, =S+ S, (-1) cos=~
i=1

2 2

sin ("=H7

2
sin(1=D'7
2n

“
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B o j+1ml i AT
e sing, =(-1)"">"S,(-1) sin ="~ 6)

i=1

In (3) and (6) t; and Si have the same formulas. (4) and (5) are the most critical formulas of proofs for JST.

Substituting (4) into (5) we prove (5).

1 1 1 1 ]
— A | R
€ 1 —cost cosZ . cosiNZDT
e cosé, d " )
e%sing, _1 0 —sinZ Sin2_7z ... sin (n-Drx X
n n n "
exp(BL_l)Sin(HL_l) X 1 . N
i 2 2 | 0 —Sin(n_ )7[ _Sinu —Sil’]M
_ o o 2n |
1 1 0 0 ]
— A T
1 —C0S— -sin— - —smw °
" N 2n 2e% cos 6,
1 cosZ sin 2% _sin (=D~ 2%sing,
n n n
_ || 2exp(B,,)sin(6,.,)
] o n n
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eA
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n-1 ; n-1 ;
JTy, N . Jr., N
here 1+ COS—)" =—, SiIn—)" =—.
where Jz_ll ( n) 5 12—1: ( n) 2
From (3) we have
n-1
2
exp(A+2> B,)=1. (8)
j=L
From (6) we have
o1 S1 Sn Sz Sl (81)1 (Sl)n—l

< S, S, - S| IS, (S,), - (S
eXp(A+ZZBj): 2 ! 3| _ |72 (S, (S2)na
=i . _

S Sn—1 S1 Sn (Sn)l (Sn)n—l

n

D)

where (Si)j = ?

J .

From (8) and (9) we have the circulant determinant

. S, S, - S,
2. B S, . - S, ~
exp(A+2) B;)= Jl=1 (10)
j:]. ee e ee e ee e :
Sn Sn—l Sl

If S, #0,where i =12,---,n, then (10) has infinitely many rational solutions.

From (6) we have

e" =S, +S,, e =57 +52+25S,(-1) cos 3~ . an
n
From (10) and (11) we have the JST equation
n1 1
2 2 . i
exp(A+2) B;) = (S, +5,) 1(S7 +57 +25,S,(-1) cos‘T”) =S"+S! =1 (12
1 =

Example[1]. Let N =15. From (3) we have

A= +t) + (1) + (G + ) + (6 +8) + (5 +1p) + (G +1) + (G +1)
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2 3z A
B =—(t + cos +(t, +t;)cos——(t, + cos—+(t, +t,)cos—

5z 6 14
t, +1,,) COS —— + (t, +1,) COS — — (t, +1,) COS — ,
( 10) 15 ( ) 15 (7 8) 15

2 4r 6 8
t,+1t,)cos—+ (L, + cos—+(t; + cos—+(t, +t,)cos—
= (L +4,)005 S5+ (6 +1,) 005 T2+ (6 +1,) 005 2+ (1, +1,) cOs =

107 127 14
+(ts +1,4) COS =+ (t; +1,) COS =— + (t, +1,) COS ——
(t + 1) COS= =+ (8 1) COS — =+ (t; +1;) cos =~

3 67 97 127
+1,)c0s—+(t, + cos——(t, +t,)cos—+(t, + COS——
= —(t+1,) 005 T2+ (1) 005 21 (b +1,) €08+ (f +6,) 005

157 187 21rx
t, +1,)) COS —— + (&, +1,) COS —— — (t, +1,) COS =—
(s +1,0) 05— =+ (t +1,) €05~~~ (f; +1;)COs =~

Ar 8z 127 167
L+ cos—+(t, + Ccos—+(t, + cos——+(t, + COS——
= (, +4)€08 T + (8, +1,) 0052 + (8, +1,) 008~ + (, +1,)cos 2

207 247 2871'
+(ts +1,0) C0S == + (tg +1,) COS —— + (t, +1,) cOS ——
(t + 1) COS— =+ (t + 1) COS— =+ (t; +1;) COS—

S5 107 157 207
+1,,)COS=— + (t, +1,,) C0S —— — (t, +1,,) COS —— + (t, +1,,) COS =~
(t'l 14) 15 ( 13) 15 ( t12) 15 ( ll) 15

251 307z 357
t, +1,)) COS =+ (t, +1,) cOS —— — (t, +1,) cOS ——
(s +1,0) 05—+ (t +1,) COS— =~ (t; +§;) cos— .

67 127 187 247
t, +1,) 008 — + (t, +1,,) COS ===+ (t, +1,,) COS —— + (t, +1,,) COS ——
( t14) 15 ( 13) 15 ( 12) 15 ( ll) 15

307z 367 42r
+(ts +1,5) €OS === + (t; +1,) COS =+ (t, +1;) COS ——
(t + 1) COS— =+ (t; + ;) cos— =+ (t; +1;) cos— .

T 14 21r 287
B, =—(t, +t,)cos—+(t, +t,)cos———(t; + cos——+(t, +t.)cos—
~( +15) €05+ (t +1,) €08~ = (t+4,) 008 =+ (1, +1, ) c0s

357 42 497
—(t, +1t,4) €05 = + (t, +1t,) COS —— — (t, +1;) COS ——,

7
A+ 22 B,=0,  A+2B,+2B;=5(t;+ty). (13)
Form (12) we have the JST equation
7
exp(A+2) B;)=S"+S,° =(8)° +(S;5)° =1. (14)
j=1

From (13) we have
exp(A+ 2B, +2B,) =[exp(t, +1,)]°. (15)

From (11) we have
exp(A+2B, +2B,) =S +S;. (16)

8
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From (15) and (16) we have the JST equation
exp(A+2B, +2B,) =S, +S; =[exp(t, +1,)]°. (17

If (14) has a rational solutions for exponent 3. Therefore we prove that (17) has a rational solutions for exponent 5.
Theorem 1. Let N=3P ,where P >3 is odd prime. From (12) we have the JST equation

3P-1
2
exp(A+2) B) =S +S;" =(S7)*+(S;)* =1. (18)
j=1
From (3) we have
E
2
exp(A+2> B;;) =[exp(t, +t,,)]". (19)
j=1
From (11) we have
E
2
exp(A+2> B,) =S +5;. (20)
j=1
From (19) and (20) we have the JST equation
P-1
2
exp(A+2D> B,) =S +S; =[exp(t, +t,,)]. Q2D
j=1

If (18) has a rational solutions for exponent 3. Therefore we prove that (21) has a rational solutions for P >3 .

8/2/2025


http://www.sciencepub.net/report

