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The last two terms in this expression tend towards zero at least as e. To estimate 
the first term, let us mention first that the function x a+ x2 s (x) has the same 
singularities at x = ± 1 as the function s. Therefore its Fourier transform behaves 
in the same way for large p as  the transform of the function s. Hence Ii (p)I = 
= 0 (IPI - 514). This implies 

l � 1  (e, 0) - � 1 (O)I < C3 e. 
We obtained 

The asymptotic expression (3.3) follows if e (N) tends towards zero at least as 1/N. 
Proof. of (3.4). We have 

JN (uN (e)) = 1 _ _!_ . NI2 (uN (e)) _!_ • 13 (uN (e)) 
RN (uN (e)) 8 RN (uN (e)) + 32 RN (uN (s)) ·

Because of (3.3), there exists a positive number C1 such that RN (uN (e)) > c;• N
(for N large enough). Then (3.8) gives 

(N) NI2 (uN (s)) C N- 1 f I 1 1 " ( ) I 2 
a = RN (uN (e)) < 1 p U 1  s, p dp. 

Let us estimate the integral uniformly in s. From (3. 7) and (2.4) we have 

where o = 1 + 1/4. Now it is easy to obtain an upper bound on i, 1 : 

(1 + IPl )0 l u1 (s, p) I < C3. 

Hence a (N) < C1 C3 N- 1 f IPI (1 + fpl)- 512 dp = 0 (1/N). 

Again using (3.3), (3.8) and (2.4) we have 

b (N) = 13 (uN (s)) < 4 N- 2 C1 I P2 l s  (p)( 2 I qJ (sp) l 2 dp < RN (uN (s)) 

4N- 2 2 C f qi (ep)2 
d < 8 - 112 N-2 2 C f dp C2 e, 1 [I + IPl1 1,2 P s e1 1 V s + P 

< s N2 ·
0 
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Hence· b (N) = 0 (1/N) if Ne is bounded from bellow. This condition on s (N) iscompatible with the condition on s (N) implying (3.3). We conclude that the chosen regularization uN (e) with s (N) = 1/N gives (3.3) and (3.4). 
4. Conclusion 

It would be interesting to see whether the asymptotic behaviour ( 1 .4) holds for the symplectic case as the more important one. However, in the case of symplec­tic symmetry, the functional ( 1.2) can have undesired features. For a class of po­tentials, the minimization problem (1.3) can have no solution, as has been shown in Ref 4. In this case the kinetic term is essential in studying problem (1 .3) irres­pectively of its small order in 1/ N. If an approximation of the form 
J e (x) £f!e (y) X (x - y) dy] 2 dx

of the kinetic term is known, where x depends on N, then the asymptotic behaviour ( 1 .4) · can be obtained even for symplectic case. 
References 

1) A. Jevicki and B. Sakita, Nucl. Phys. B 165 (1980) 511;
2) A. Amiric, A. Jevicki and H. Levine, Nucl. Phys. B 216 (1983) 307;
3) A. Andrle, Proceedings of the 4-th Adriatic Meeting on Particle Physics, edited by N. Bille 

et al., World Scientific, Singapore, 1984;
4) N. Limic and A. Mikelic, On the minimization of an energy fuctional, preprint, Rudjer 

Boskovic Institute, 1983;
S) I. M. Gel'fand and G. E. Shilov, Generalized Functions, Vol. I., Moscow, 1958.

LIMES ZA VELIKI N U MODELU S KOLEKTIVNOM V ARIJABLOM NEDUD LIMIC
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Usporedeni su limesi za veliki N potpunog i reduciranog efektivnog potencijala u jednodimenzionalnom modelu teorije polja s kolektivnim varijablom i ortogonal­nom simetrijom. 

392 FIZIKA 16 (1984) 4, 385-392 


