


1 In work [1] a method to construct a class of sohton type potentials and their

}‘«,equatxon

W In what follows we extend this method to include the equa.txon ‘ :
(=i0,+ 02 + iU (2, (e, b, k) = L2, K) =0 SO

: ‘a.nd obtam some soliton-like potentlals Uz, t) and E.F. ¢(z,t, k).
3 Con51der for that the functxon
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the set of N complex numbers «; (poles) and complex NXN consta.nt matnx b,J .

Lo [4] is sub_]ect to the condltlons :
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: U(:c t) = 2i8,lnay - - (8)

: :fk",then 1/'(:1: t,k)isa solution of eq. (2) The proof nearly does not differ from that
: for eq. (1). Indeed, egs. (5) can be rewntten in the form ‘
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3 elgenfunctlons (E.F.)" was developed for the linear tlme-dependent Schrodinger o

a@+m+U@0)@mm=o ‘e(ﬂ,,e

o The following theorem takes place: if the function ¢¥(z,t, k) defined by [3] a.nd i



" with ‘

A = Ry Eb.,n, expz(oz SANE | R

- (1 + Eb;j exp 1.(01 - 0:)) ,
=1

0.‘ = IC,'(EI: + Nit) K

)
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Li=1,---,N, - - (8)

So.we have a system of N linear equations for the N unknown functions a;(z,; t)
. Suppose detA # 0, then (7) define unequely these functions:

Cai=af. S (9)

We show the function (3) under (9) to be the E.F. of (2) with the potentla.l
N deﬁned by (6). By a.ctmg with'the operator Lion eq. (5) we ha.ve

B+ S I(e) =0

in which
: L;b(rg,) = e""( fv+laN+1 +n aN+ +E;5;) A o

a.nd due to (3) the coefﬁc1ent GN+1 vanishes, therefore ’

Z (nl i + b,,n e’oJ Yar =0, i= IL,N
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. We come to_the homogeneous hnea.r system w1th the same matrlx A,,, hence;all o
; “the a, =0 a.nd R
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Lp = Py g™ EH) = (G, V4

+ &lk)e;k(£+kz) -0
QED. 3

» The representation (3) of the E.F. is ‘called polinomial. We introduce now a new .

one
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kk-whlch can be called a pole type representatlon (normahzatlon) Each of the - »
2 representa.tlons w1ll be of use below. It is easy to see that for the functlon‘ ~
C ¥z, t, k) 1nstead of (5) one can get ‘

\il(:z:, t, E;) = Z curesk_,‘, \Il(z, t, k)
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"an d1v1d1ng eq.(11) by an(=, t) we come to the equation

Y(z,t,R;) = — ‘ ZC,] ‘ S .(13), v
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v ‘Be'aringtin mind that PN(k - 0) = 1 one ha.s

aN = Ty
o Hﬁv—l":r 1- §v=l:j'

“or by denotmg Yo = ‘Il(z t k= 0) =1 —E—J— L I I EIT
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From (17) it follows that U = U when’ -
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We would stress that eq (13) has the same form as in paper [1] dea]mg w1th S



2. To demostrate how the above technlque works we use the example of one pole <
.. case: N = 1 K=a+if, b=b+ zbz Here we have one equatxon* S

-1 1+bd“ 9
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In order to the potential U(z,t) be real it is necessary Ja|=const or ;

br = bx

or . R -
b+ ba=0 -
By dxﬂ'erentla.tlng lna (20) we arrive at
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S 4a? cosh® 5 + B2e~2n
U : ;_ 8|alﬂzsgnﬂ bl — —e_zﬂz‘f <0

. 4a? sinh?n + B2e-2n’ .
7 = 'Blz+2at+ 2:0)’ .
a.lso we have

= (1- k M etk(=+kt)
3 1+be—2(n+ﬁ:co) z

‘If one sets k =& then v
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Fxxmg k =k we come to the same expression up to the constant factor :

It should be pointed out. tha.t a genera.l form for the E.F. of time dependent'jk :
“eq.(2) is that of (26) w1th arbltrary complex number k, so the solution is a five' -

real parameter (a,B. bl, kl, k,) function.

3 We now utilize the solutions found in order to obtain such for the Ishlmorr II

model
(z y,t)+SA(S,,+S )+sa-,,S A5 =0
¢‘;¢w+2ﬂ5As)_o
where S (Sz, Sy, S: ), §2=1 and (z;t)is'a Teal functxon T

- To treat eqs.(28),(29) we shall use the results of work [2] where solutions of the - ,

(28)
‘(29)_ o

e

* problem was reduced to solutions of two linear' equations of type (2), namely

o 1 .
L3X(68) + S Xee + U6, 1) X = 0
1 .
iYi(1,1) + 5¥m = U0, )Y, =0
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One ¢an easily see from (30),(31) that

w1th = (2: + y), 17 = 2(y - :z:) and real potentlals U U;.

_ized) are glven by the formulas [2] (N 1)

,Sz--+15y — zxyi‘_z.b_ _S;’=‘ -+

1 —ab2™
R (a +a)(b+Db)
R (l“—u——aw—)’

o(6,m,1) = 2iln(deta) + 207 Uy(¢', t)+28 (o, 1)
Ca = [ 4T06Y 4

b = ——/ de(z,y)azX(z,t)
jA=1—E

Y(zt)= X(z,—t) .

= VC‘onsider the oa.se b > o,k = n.‘;.Then L

etonz+i(Bf ~af)t

2aycoshz + ifre-n’

e—iazy+i(ﬂ§ —ad)t

‘llY=Xm¥0=

2a, cosh zg — iﬂze_”

1 1—i%§(1+e"’)
2 403 cosh2 2z + P3e2n
1
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. a=

1 —ig(1+ e*)
4a} cosh’® z; + Bie~?=

b=—
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z =ﬂ1(2 =2at +z0)

’ k .z = Ba(y + 22t + o)

= The spec1al class of solutions of (26) related to degenera.te spectra.l da.ta (factor—

o ,‘(32)
)

(34)h"

(35)

£36)‘

(57)} v

(38)

(29),

f,(4b) e

(1)

" The solution (32) (41) is a one sohton solution which moves W1th the veloc1ty
7= (2, —2a2) One can proceed to the moving coodinate frame to obta.m the
“."solutron at rest. Lo ; :
" More detailed study of such solutlons along w1th those for N = 2 are supposed e
" to present elsewhere L
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