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l. INTRODUCTION 

So far, much of interest has been directed towards the stu­
dy of low-dimensional systems. Many of them, in spite of the 
restricted applicability, correctly describe a number of phe­
nomena associated with higher dimensions /1/, They are usually 
solvable exactly. However, when the system becomes inhomoge­
neous, the space variation of the model parameters prevents 
to express the free energy explicitly except in some special 
examples, 
In the theory of the one-dimensional inhomogeneous Ising model, 
there have been examined the cases of: 

i) nonconstant interactions and a uniform external field 
at zero temperature /2/. 

ii) the fixed nearest-neighbour interactions and a site­
dependent field/3~/ 
iii) variable both interactions and a field 17/, 

The partition function and its derivatives for some spe­
cial models were obtained in rPf. /8/ n!'!!~· ~t ~ :::p;::dLi~ i..t:mp~­
rature. Otherwise, the results were expressed in terms of 
continued fractions 161, nonlinear recurrence relations 1 1

1
, 

More encouraging results were obtained in the so-called 
inverse problem initiated by Percus 1 31, It consists in 
finding the external potential needed to evoke a given magne­
tization profile. The original solution of Percus 13

•
41for con­

stant nearest-neigbour interactions has been generalized re­
cently in ref. /7/ to variable nearest-neighbour bonds. 

In this paper,we report a new approach to inhomogeneous 
Ising models. In contrast to the above methods, it works from 
the beginning to end with the quantities having a clear phy­
sical meaning. It turns out that the method is a very conveni­
ent means for formal solving the inverse problem for a large 
class of models. 

An introductory outline of the theory for a one-dimensional 
Ising chain is presented in section 2. Within the framework 
Df the proposed formulation it becomes apparent how to solve 
the inverse problem (section~). A natural and straightfor­
ward extension of the method to the Bethe lattice with arbi­
trary coordination number q is given with a discussion of its 
applicability in section 4. 

..... 

I 2 

r 
l 

2. FORMULATION FOR A ONE-DIMENSIONAL 
INHOMOGENEOUS ISING MODEL 

We are concerned with an Ising chain of N spins. Its Hamil­
tonian is 

N-ll N 
}{., -I J 0s0 s0+1 - I H 0s 0 , (2.1) 

n"'1 n"'1 

where s ( .. ±1) denotes the usual Ising spin variable at site 
n • • 

n,J0 a nonconstant 1nteract1on that couples B0 to sn+l and H0 
a site-dependent external field. The equilibrium statistical 
properties of the system are determined by the partition func­
tion 

N-1 N 
ZN(K1, ... KN_1;h 1, ... hN)=I exp(I K0 s0 s0+1 + I h0s 0 ), (2.2) 

lslN n=1 n=1 

where K0 ""{JJ n, h0 = {3H0 , {3 is the reciprocal temperature and 
the summation runs over all possible configurations of N spins. 
A second thermodynamic quantity which we shall concentrate on 
is the spin expectation value, 

Sl (K1 .... KN-1; hl, ... hN) 
<s. >=--- (2.3a) 

• ZN(K1, ••• KN-1;h1'"'hN) 

N-1 N 
S1 (K1 , ... KN-ll;h1 , ... hN)"'I s1 exp( I K0 s0 s +1+ I. h s ). 

lsi 0"'1 n n=1 n n 
(2.3b) 

N 

In the present method, we shall eliminate consecutively 
spins from the chain and investigate the thermodynamic quan­
tities of interest of the remaining fragments. We start with 
the spin at site I. Using the identity 

exp (K 1s1 s2
) =cosh K1 + s1 s2 sinh K 1 for s1 , s2 = ± 1, 

and taking in (2.2) the sum over spin variable s
1

, we easily 
find 

ZN (K1, ... KN_1 ; h1 , ... hN) = 2coshK1 cosh h1 11 + 

+tanhh1 tanhK1 <s2 >1 IZN_1 (K2 , ... KN-l;h2 , ... hN). 
Here, 

N-1 N 

(2.4) 

ZN 1 (K2 , ... KN 1;h2 , ... hN)= I exp( I K s
0

s
0

+1 + I h
0

s ) 
- - I s I n =2 n n "'2 n (2. Sa) 

* N-1 ---- -~-.. ~. . . . i ,.,.. L It&~ ..... .,.. "''··~j r.'11.4 ~ 
·J~Wti~tJ[ ;J•r •l.•il~u .. ·1'nr•.M 
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N-1 
~ 82 ezp ( ~ Knsnsn+1 + 
{ s} N _ 1 n=2 

N 
t hnsn) 

n=2 
<S2>1 = ----==-------· 

N-1 N 
~ exp ( ~- Kn sn sn +1 + ~ hn sn ) 

{ s} n=2 n=2 
N-1 

{2.5b) 

represent the thermodynamic quantities of the chain without 
site I. Following the same procedure in the case of S1(K 1, •.• KN_1 ; 

h1 , ••• hN), we arrive at 

S1 ( K1 , ••• K N-1; h1 , ••• bN) = 2 cosh K1 cosh h1 l tanh h1. + 

+tanh K1 <s2 >ll } ZN-ll (K2' ••. KN-1 ;h2, ..• hN) , 

and so 

tanh hll + tanh K1 <s2 >1 
<S1 > = ----~----

1 +tanh h1 tanh K1 <s 2>1 

(2.6) 

(2. 7) 

We proceed further in this manner for spins 2, ... ,N-I,N 
and readily get 

ZN_1(K2 , .•. KN_1;h2 , ••. hN) =2coshK2 coshh2 {'1 + 

+tanhh2 tanhK 2<s3>2 }ZN_2(K 3 , ••• KN-t;h3 , .•• hN), 

Z 2 ( KN _1 ; hN _1 , hN) = 2 cosh KN_1 cosh hN_1 {1 + tanh hN-1l· 

• tanh KN_1 <BN>N-l } Z1 (hN) , 

Z1 (hN) = 2cosh hN, 

and 

tanh h2 +tanh K 2 <s 3 >2 
<s2>1 = 

1 +tanh h2 tanh K2 <s3 >2 

tanh hN-1 + tanh KN-1 <sN > N-ll 
<sN-1 >N-2 • - aw:=: --

1 +tanh hN_1 tanh KN.....t <SN>N-1 

<sN >N-1 =tanh h N. 

4 

(2.8) 

(2.9) 

,. 

_., 

Note that the elimination of the n th spin in <sn J,>n means 
the simultaneous elimination of all spins with in~1ces lower 
than n. 

To simplify the formalism we introduce the auxiliary quan­
tities lanl~=1 as follows 

tanh an =tanh Kn <Bn+l >n 

Then using 

(KN=O). 

tanh (X+Y) =(tanh X+ tanh y) /(1 +tanh X tanh y) 

we rewrite (2.4,8), (2.7,9) in a more convenient form 

N 
ZN(K1 , .•. KN-l;h1 , .•• hN) =2N( ll coshKn coshhn). 

. n=1 
N 

. n (1 +tanh h n tanh an ) , 
n=l 

<s1 > =tanh ( h1 + a1 ) , 

<s2>1 =tanh (h 2 + a 2 ) , 

<sN-1 >N-2 =tanh (hN-1 + 1 N-l ) ' 

<BN~-1 =tan~ (hN +aN) , 

(2. 10) 

(2. II) 

(2. 12) 

where the quantities {a }N 1 satisfy the recursion relations 
n n"" 

tanh a1 = tanh K1 tanh ( h2 + ~) , 

tanh a 2 =tanh K2 tanh (h3 +as) , 
.......... 
tanh aN-l = tanh KN-l tanh ( hN +aN) , 

·a = 0. 
N 

(2.13) 

Analogously,performing the successive elimination of spins 
starting from site N, ending at site I, and defining tanh bn = 
= tanhK 1 <s 1 > ( n = O,I, ••• ,N; K 1 =0), one easily deri-n- n- n -
ves 

. N N 
ZN(Kt•···KN-ll•h1•···hN) =2 ( ll coshKncoshhn) · 

n=l 
N (2.14) 

. n ( 1 + tanh hn tanh bn ) • 
n=1 
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< SN > == tanh ( hN + bN ) , 

<sN-1 >N =tanh {hN-1 + bN-1) , 

<s
2 

>
3 

= tanh ( h
2 

+ b2 ) , 

<s
1

>2 =tanh (h1 + b1 ) , 

where the auxiliary quantities lbnl~=l are given by 

tanh bN = tanh KN-l tanh ( hN-l + bN-1 ) , 

tanh bN-li =tanh KN_2 tanh (hN_2 + bN_2 ) , 

tanh b2 = tanh K1 tanh ( h1 + b1 ) , 

bl = 0. 

3. THE INVERSE PROBLEM IN ONE DIMENSION 

. ~- --~ - ,. ___ , ~ .. 

(2. 15) 

(2. 16) 

Tne recurs1.on scnemes ~L..I.JJ ana ~L..IOJ ae~:erm1.ne unamol.-
guously the respective sequences {anl~1 and {b~l~1 , whose 
knowledge should enable us to compute the part1.t1.on function 
directly from {2.11) or (2.14). However, the variables 1anl~=1 , 
lbnlt=1 are highly nonlinear in the model parameters {Knl~:,\ , 
{hnln=1 and so the exact solution can be found only in some 
special cases. 

On the other hand, the procedure for solving the inverse 
problem is straightforward. To express a specific field, hi 
for example, as a function of the magnetization profile and 
the nonconstant couplings, we will eliminate the spin i th 
from the system and investigate the consequent modification of 
naturally chosen quantities Z(K1 , ••• ,KN_1; h 1 , ••• ,hN), 
Si (K1 , ••• ,KN-d hll, ... ,hN), Si+l (K1,. .. ,KN-l; h1, ••• ,hN) and 
S 1~ (Kt•···•KN-l; ht, .•• ,hN). Using the simple technique given 
in section 2 we have 

Z N( K1 , ... KN _1 ; h1 , ... hN ) = 2 cosh K 1 _1 cosh Ir 1 cosh h 1 {1 + 

+tanhh1 tanhK1 <si+l >1 +tanhh1 tanhK 1_1 <si-l >i +tanhK 1_1 • 
(3. I a) 

tanhK! <st-1 8 t+1 > t}Z N-t<Kt • ... K i-2'Ki+1 ' ... KN-1; hl' ••• hi-1' hi+1' ... hN)' 

6 

., 

"" 

81 (K1 , ... KN-1!. ; h1 , ••• hN) = 2 cosh K1_1 cosh K1 cosh h 1 • 

{tanh hi +tanh K1 <s1+1 > i +tanh Ki-ll <s 1_1 > 1 +tanh hi . 
(3. 1b) 

tanhK1-1 tanhKt <si-1 si+l >t IZN-l(Kl•"'Ki-2 ,Ki+ll , ... KN-1; 

hl ' ... h 1-1 • h i+1 '··· hN) ' 

8 1+1 (K1 •••• KN_1 ;h1 , ... hN) =2coshK1_1l coshKi cosh h 
1 

{<si+l >i +tanhh 1 tanhK1 +tanhh1 tanhK 1 _~ <s1_1 s !+1 >i + 

+tanhK1_1 tanhKi <si_1 > 1 1ZN_1(K1 , ... Ki_2 ,K 1+1 , ... KN-1; 

hl ' "'hi-ll 'h 1 +1 ' ••• hN) ' 

81_1 (K1 , ... KN_1 ; h1 , •.. hN) = 2 cosh K1_1 cosh K i cosh hi , 

l<s1_1 >1 +tanh h1 tanh K1 <si_1 si+1 >1 +tanh hi tanh Ki-ll+ 

+tanh Kt-1 tanh Ki <s i+l >i I ZN -1 (Kl ' ... K i-2 'Ki+1 , ... KN -1 ; 

h ..... h. • . h •.••••• h •• ) . 
• ...-. .1. , ... 

(3. lc) 

(3. 1d) 

The spins localized at sites i -1 , i + 1 are statistically in­
dependent in the absence of the i th spin and, therefore, 
<si-161+1 >t =<St-t>i <Bt+l >i • Then, using the definitions 
tanhai=tanhKi<Bt+ll>i , tanhb 1 =tanhKi_1 <s 1_1 > 1 and the gene-· 
ral formulae for computing the spin excitation value, we ob­
tain from (3.1a-d), 

tanhh
1 

+tanhai +tanhb 1 +tanhh
1 

tanha
1 

tanhb 1 
<s1 > = -------------------

1 +tanh hi tanh a i +tanh hi tanh b 1 +tanh a 1 tanh b i 
(3.2a) 

tanh a 1 + tanh h i tanh a 1 tanh b 1 + tanh 2 K 1 ( tanh h 1 + tanh b 1) 
tanh K 1 <s i+l > = -----------·--------------

1+tanhh1 tanha
1 

+tanhh
1 

tanhb1 +tanha1 tanhb1 

(3. 2b) 

tanh b 1 +tanh h 1 tanh a 1 ta.nh b 1 +tanh 2 K 1 _1 
(tanh h 

1 
+tanh a 

1
) I 

tanhK 1_1 <s1_ 1 > . 
1 +tanh hi tanh a i +tanh h 1 tanh b 

1 
+tanh a 

1 
tanh b 

1 
(3. 2c) 
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This set of equations contains three unknown_ hi' a 1, b1 de­
pending on the fixed average spin values <8 1_1>, <B 

1 
>, .<81+1 > 

and coupling constants K1_1 , K1 . The solution of the inverse 
problem is then given by eliminating a1 and b

1 
from the above 

set. For this purpose we rewrite (3.2a-c) as follows, 

<81 >=tanh (hI+ a I + b I ) , (3.3a) 

<81 >-tanh K1 <8 1+1 > tanh ( h 1 + b 1 ) 

(11-tanh 2 K 1 ) <8 1 > tanh(h 1 +b 1) +tanha 1 

(3. 3b) 

<8i >-tanh Ki-1 <81-1 > tanh (hi+ a 1 ) 
(3.3c) 

(ll - tanh2 K l-l ) <8 I> tanh ( h i + a i ) + tanh b 1 

By combining (3.3a) with (3.3b) and (3.3c), we find the respec­
tive second-degree equations for tanha1 and tanhb

1 

( < 8 i > - tanh K I < 8 I +1 >] tanh 2 a I - { 1 - tanh 2 K I ) tanh a I + 

+tanh Ki ( <8 1+1 > -tanh K I <8 1 >] .. 0, 

[ < 8 1 > - tanh K 1_1 < 8 i-1 >] tanh 2 b i - (1 - tanh 2 K i-l ) tanh b i + 

+ tanh K i-1 ( <8 i-l > -tanh K 1_1 <s i >] = 0 . 

Consequently, 

( 1 - tanh 
2 

K i ) - v 6 ~ 
tanhai =Xf=-------------------------

2[<8i>-tanhK1 <si+ 1 >] 

(3.4a) 

(3.4b) 

(3.5a) 

6~ =(1-tanh
2 

K i) 2 -•ltanhK i [ <s i>-tanhK i <8i+l > 1· [ <8i+1 >-tanhK 1 <8i >l. 

and (3.5b) 
2 --

( 1 - tanh K 1 _1 ) - v 6 ~ 
tanh b 1 = x 1 = ------------------

2[<81>- tanhK 1_1 <8 1_
1

>] 
(3.6a) 

6~ = (1 -tanh 2 K i-1) 2 
- 4tanh K 1_1 [ <8i >-tanh K i-1 <8i_1 >] · 

(3.6b) 
. [ <8 > - tanh K 

1 
<s >] , 

1-1 1- 1 

8 

' ~ 
l 

] 

the sign of the square root being fixed by the conditions 

lim a ( K , <s > , .<8 I 1 >) = 0 , 
I i i + 

K 1 ... o 

lim bi(Ki_1,<8
1
>,<s

1
_1 >)=0. 

K ... o 
1-li 

Finally, taking into account (3.3a), (3.5), (3.6), we have 
respectively 

1 1 + <8 1 > 
(3.7a) hi +at +bt =-ln( ) . 

2 1 - <BI > 

1 1·+ x+ 
a 1 = -ln ( 1 ) . (3.7b) 

2 1- x+ i 

1 1 + Xt 
) . (3.7c) bl =-ln( 

2 1- Xl 

from which the desired field variable h 1 is obtained as 

1 
h, = -ln I( 

1+<8i> 1-xr 
)( ) ( 

1- Xl 
) I. (3.8) 

:c: 1 - <BI > 1 +X~ 1 + Xl 

Here, the edge effects are reflected through x1 = 0, x; = 0. 
It can be shown after lengthy calculations that the present 
symmetric solution of the one-dimensional inverse problem 
coincides with the previous one by Tejero 171 , However, as we 
will see, the present formulation permits us to solve the in­
verse problem for more complicated structures. 

4. THE INVERSE PROBLEM FOR THE ISING MODEL 
ON TilE BI:THE LATTICE 

Now, we will extend the method to the Bethe lattice of N 
spins with the coordination number q = 3. A typical situation 
is dra;m in fig.l, where the reference spin at site 0 is coup­
led to the surrounding I th, 2 th, 3 th spins by the dimension­
less interactions K1 , K2 , K3. The remaining bounds, whose va­
lues and positions on the Bethe lattice are irrelevant in the 
problem, will be denoted by K 4, •••• Our objective is to find 
the external field at site 0, h 0 , needed to produce the magne-

9 
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tizations ~s0~ <s1>, <s 2> ~ <s 3>, ••• for the fixed nonconstant 
nearest-ne1ghbour 1nteract1ons K1 , K 2, K8 , •••• 

In the spirit of our approach, we eliminate the 0 thspin 
from the thermodynamic quantities of interest, namely 

ZN(K1 , ... ; h0 , ... ) = 2 cosh K1 cosh K2 cosh K3 cosh h0 · 

{ll+tanhh0 tanhK1 <s1 >0 +tanhh0 tanhK 2 <s2>0 +tanhh 0 • 

tanh K3 <s3 >0 + tanh K1 tanh K2 <s1 s 2 >o +tanh K1 tanh K3 . 

<s1 s 3 >o +tanh K2 tanh K8 <s 2s 3 >o +tanh h0 tanh K1 tanh K 2 . 

tanhK 3 <s1 s 2 s 3 >0 !ZN_1 (K4 , ... ; h1 , ... ), 

8
0 

( K
1

, ... ; h
0

, ... ) = 2 cosh K1 cosh K2 cosh K3 cosh h
0 

ltanhh
0 

+tanhK1 <s1 >
0 

+tanhK
2 

<s 2>
0 

+tanhK 3 <s 3 >
0 

+ 

10 

(4. Ia) 

"r ii~ 

r 
l 

tanh h
0 

tanh K1 tanh K2 <s1 s 2 >o +tanh h0 tanh K1 tanh K3 • 

<s1 s 8 >0 +tanh h0 tanh K2 tanh K3 <s 2s3 > 0 +tanh K1 tanh K2 • 

tanhK
3 

<s1 s 2s 8 >0 IZN_1(K 4 , ... ;h1 , ... ), 

81 ( K1 , ... ; h0 
.... ) = 2 cosh K1 cosh K 2 cosh K3 cosh h0 • 

{<s1 >0 +tanh h0 tanh K1 +tanh h0 tanh K2 <s1 s 2 >0 +tanh h0 

tanh K3 <s1 s 3 >o +tanh K1 tanh K2 <s 2 >0 +tanh K1 tanh K8 · 

<s8 >0 +tanh K2 tanh K 3 <s1 s 2 s 8 >o +tanh h0 tanh K1 tanh K2 . 

tanhK3 <s2s 3 >0 IZN_1(K4 , ... ;hll, ... ). 

82 (~, ... ; h0
, ... ) = 2 cosh K1 cosh K2 cosh K3 cosh h0 

{ <s2 >0 
+tanh h

0 
tanh K1 <s1 s 2 >0 +tanh h0 tanh K2 +tanh h 0 • 

tanh K3 <s2sa >o +tanh K1 tanh K 2 <s1 >0 +tanh K1 tanh K3 · 

<s
1

s
2

s
8

>
0 

+tanhK
2 

tanhK
3 

<s3 >0 +tanhh0 tanh K1 tanhK 2 . 

tanh K
3 

<s1 s 3 >0 IZN_1(K4 , ... ;h1 .... ). 

S 3 ( K1 , ... ; h0 , ... ) = 2 cosh K 1 cosh K 2 cosh K3 cosh h 0 · 

l<s 3 >0 +tanh h0 tanh Kll <s1 s 9 >o +tanh h0 tanh K2 <s2 s 3>0 + 

+tanh h0 tanh K3 +tanh K1 tanh K2 <s1 s 2s 3 >0 +tanh K1 . 

tanh K3 <s1 >o +tanh K2 tanh K3 <s2 >o +tanh h0 tanh K1 

tanhK2 tanhK 3 <s1 s 2 >0 IZN_1 (K 4 , ... ;h11 , ... ) · 

(4. !b) 

(4. I c) 

(4. ld) 

(4. !e) 

Eliminating site 0, the I th, 2 th, 3 th spins belong to diffe­
rent lattice fragments which have no common bounds. They are 
consequently statistically independent and so <s1 s 2 >o =<S 1>0 <sf>0 , 

<stss>o =<St>o<ss>o• <S28:J>o =<s2>o <ss>o> <sts2sa>o = <s1>o<s2>o· 
·<ss>o· Thus, introducing the auxilliary variables lanln!t by 
tanh an= tanh Kn <Bn>o and after some algebra, we find 

ll 



<s
0 

> = tanh ( h
0 

+ a1 + a2 + a 3 ) , (4. 2a) 

< s 0 > - tanh K 1 < sll. > tanh ( h 0 + a 2 + a 3) 
= 

(1 - tanh2 K 1 ) <Bo > tanh (h0 + a2 +as) +tanh a1 

·(4. 2b) 

<s0 >-tanh K2 <s2 > tanh (h0 + a1 +as) 

(ll'- tanh2 K2 ) <so> = tanh (h0 + a 1 + a3 ) + tanha2 
(4.2c) 

<s0 >-tanh K 8 <s3 > tanh(h0 +8 1 +a2) 
(4.2d) 

( 1 -tanh 2 Ks) <s0 > tanh(h 0 +a 1 +a 2) +tanha3 

Analogously to section 3, by combining (4.2a) with (4.2b), 
(4.2c) and (4.2d) we get the second-order equations for tanhan 
(n = 1,2,3), 

[ <s
0 

>-tanh K <s >] tanh2 a - (1 -tanh 2 K ) tanh a + n n n n n 
(4. 3) 

+tanh Kn [ <sn >-tanh Kn <s0 >] = 0 . 

Kespec~ing ~ne rignt sign ot the square root, their solutions 
are yielded by 

(1-tanh
2 

Kn> -v~ 
D=1,2,3, tan

h a .. x = ta h K <s > 1 n n 2 [ <so > - n n n 

(4 .4a) 

l:l =(1-tanh2 K )2 -4tanhK [ <s
0
>-tanhK <s >] .[ <s >-tanhK <s0 >]. n n n n n n n 

Since 

3 

ho + ~ 
n=l 

1 li'+ <so> 
a =-ln( ), 

n 2 ll - <s
0 

> 

an = .!. 1n ( _!:: + x n 
2 l' ) ' D=l,2,3, 

-n 

(4.4b) 

(4.5a) 

(4 .5b) 

the field variable h0 required to evoke the given magnetization 
profile is written 

12 

t 

~ 1 + <s 0 > lL S 1 - x n 
h0 =-ln( ) +- l: ln( ) . 

2 1-<s > 2 n=l l+x 
0 n 

(4.6) 

As expected, it depends only on the spin thermal averages <s0 ~ 
<s1 > , <s2 > and the couplings K1 , K 2 , K 3 • · 

The method can be generalized to the Bethe lattice with 
arbitrary coordination number q (q = 2 represents the ordina­
ry one-dimensional chain), when the reference spin at site 0 
interacts with the I th, 2 th, •.• q th spins by K1 , K2, .•• Kq, 
respectively. The result is 

1 + <s0 > 1.· 
h =!.ln( )+2 
o 2 t- <s

0 
> 

q ll- X 
l:ln( n ), 

n=l 1 +X 
n 

(4. 7) 

where the quantities xn ( n = I, ... ,q) are defined by (4.4a,b). 
In conclusion, the present theory for solving the inverse 

problem can be formally extended to an arbitrary cluster of 
spins. In dependence on the situation, one must simultaneously 
eliminate a group of spins chosen so that their neighbouring 
spins become statistically independent. In our formulation 
this condition permits us to decouple two-, three-, •.• spin 
correlations gener:~teil ilurine rh<> !'rn,.<>rlnr<> '=!!'.-:! i!'. t:!:i!': ~·7:!~' 

to obatin a closed system of resulting equations. To be more 
specific, let us consider the cluster shown in fig.2. The 
spins are coupled to one another by nearest- as well as next­
to-nearest-neighbour interactions. From the point of view of 
the present method it is inevitable to eliminate from the 
thermodynamic quantities of interest the spins at sites 2 and 
4. Performing the whole procedure, we arrive at the final com­
plete set of five equations which relates the magnetizations 
<s1 >, <s2 > , <ss>, <s4 >, <s5 > to the unknowns h2, h4 ,<s1 >2 , <s a> 2 , 4 , 

l .,.--- ....... 
/ ' 

/ ' . ' . '\ 
1 K1 2 K2 3 K3 4 

Fig. 2 

• 
K4 5 
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<s5 >4 • The h is determined simpl~ by <s3>2•4 =tanh h3 , while 
the results for h1 ,h5 coincide with the ones obtained for the 
one-dimensional Ising chain. 

We believe that the proposed approach will provide further 
new results for the inhomogeneous models not studied so far. 
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IDaMaii ll. El7-88-380 

HeoAHOPOAHaH MoAenb H3HHra Ha pemeTKe BeTe 

llpeAnO~eH HOBbrn llOAXOA K MOAenH H3HHra C HeUOCTOHHHbWH 
B3aHMOAeiicTBHHMH H MarHHTHhW noneM. OH npeACTaBnHeT npn­
MOH nyTb AnH pemeHHH o6paTHbiX npo6neM. BHemHee none, KOTO­
poe C03AaeT AaHHbrn MarHeTH3au;HoHHbiH npo«PHnh, nony'leHo AnH 
CHCTeM CO CllHHOM 1 /2 Ha : pemeTKe BeTe C llpOH3BOnbHblM 
'IHCnoM coceAeii q. 

Pa6oTa BbmonHeHa a lla6opaTOpHH TeopeTH'leCKOH cPH3HKH 
ornm. 

fipenpHHT 06l>eJUIHeHHOro HHCTHTyra MepHbllt HCCJie,llOB8JIHii. Jl:y6Ha 1988 

Samaj L. E17-88-380 
Inhomogeneous Ising Model on the Bethe Lattice 

A new approach to the Ising model with nonconstant 
interactions and a site-dependent external field is pre­
sented. It represents a straightforward way for solving 
the inverse problems. The external field required to pro­
duce a given magnetization profile is given explicitly 
for spin 1/2 system on the Bethe lattice with an arbitra­
ry coordination number q. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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