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The Hamiltonian of our system is:

N N-1 -(g. - d.,.)
H= I %p.z + I e ] j+l .
j=1 J j=1
Introducing aj = e and b; = —pj , the equations of
Motion are
a. = a. (b. b.
J J( J J+1)
b. =a, . - a.
- %3-1 7 %
where we assume that a, ='aN = 0. Then "Hamiltonian operator”
~ .
H is given by
N-1
) ) )
H= X ((b b...)a. =— - ( - —)) .
=1 3 F+1° 73 aa] 3 'abj abj+1
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Using this we can prove thatl) 2)

d s
aE«In = H In =0,
where
( 2 9 )N—n
j=1 abj 32 N
I = —— exp{- I a } I
n (N-1) ! k 3By B,y iy

These are the integrals of Henon's type. Defining fk by

N-1 82
"L % b W
£ =e J 33 I (bi~A)
1=k
with
N
£2.00 = 1 0V
n=0
N-1 a2 N
=exp{- I a. } I (br-))
% ) L
we have
N-n 82
- X - a. 2
_ o 3=k+1 3 ¥P5EPy, 3 N
fy(A) =e (1 -3 3536 )
k "Tk+1 =
(bk—A)fk+l(A) akfk+2(X) .
Thus we have
—f2()\) = 1 l— al(— © o 00 00 -— ____aN—l
fl(X) FXIbl rk—bz X—bN
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As fk(l) do not depend on bl' b2, '."'bk—l’ the recursion

formula for fk(k)'srgive

Pf,(/\) . : o }f_l‘(/\) - ‘: }\ * %

-~ = {2()\) and —G— = ](3 (A) (*%)
and

o= f,04)- (-2 1, ) = dfy A g

where {Aj} are the roots of £ (1) = 0. On the other hand

. ~ 2o
_"Lfr )= Hg TN
ar T2

L

= » 4,
o £ N
= — 4, =
l‘;al
where we have used the fact that [H, gBI] = - a7 537 and
1 -

o~
Hfl(x) = 0. Further as fk(A) do not depend on a;, ajs *°°, ap_j

we have

d .
TR =a fy00
Using (*) we have

— ~ ) - IdA., ‘2</\‘
= th&)_(g ) f2 )

—3-
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or

A \
vy (A = é ";\
(,U(l { )

[

Thus for every pairs of the roots of fl(A),= 0 we have

A (Fom )2

&1 (/\k)

From this we have

ALY = .
o =G

where F(t) is a function independent'of j. Because ‘
jcw 'T (Ap=N)

and (**),

N (k)

()\,.,T()\»A) 'z" THA-/\)

I ’[ k=1

£ V= «—\C

This gives

QA ,__jff,}\;‘l/

and

/ = - \ ’ﬂﬂﬁ)
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Using these, the fact that the sum of the residues of
- fz(k)/fl(A) is equal to unity can be written in the following

from:

N fo o)

S —
J" T]—(H(}\h__,\})_

Thus we have

At
i ¢ €9 ~Ast
2N T <) (s €
_— = 0 -2
2¢, R ) ,
WT. (Ah"VAS>
R
= R.®)
R&
Here we will use the classical method of StieltjesB) 4).

For that purpose we write

S 1Y) T \{ﬁ
_ RN s o S
£, §=o A
with
Y )
7} =(-1) 2. Ap Ry
k=1
According to Stieltjes we have
Yo - - B2 Te kA
LA e L.
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In this formalism, kj's correspond to the square of the
eigenvalues of Lax's operator of Kac - van Moerbeko system3).
But here Aj's are not always positive. These aj's and bj's
have the same form as the results of the reference 3 (c.f.

eq.(4.1)) except the signe of bj's.
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