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In the framework of the nonlocal and nonpolynomial quantum theory of the one-
component scalar ˇeld in D-dimensional spacetime, stated by G. V. Eˇmov, the expansion
of the S-matrix is revisited for different interaction Lagrangians and for some kinds of
Gaussian propagators modiˇed by different ultraviolet form factors F which depend on
some length parameter l. The expansion of the S-matrix is of the form of a grand canonical
partition function of some (D + N)-dimensional (N � 1) classical gas with interaction.
The toy model of the realistic quantum ˇeld theory (QFT) is considered where the S-matrix
is calculated in closed form. Then, the functional SchwingerÄDyson and Schréodinger equa-
tions for the S-matrix in the Eˇmov representation are derived. These equations play a cen-
tral role in the present paper. The functional SchwingerÄDyson and Schréodinger equations
in the Eˇmov representation do not involve explicit functional derivatives but include a shift
of the ˇeld which is the S-matrix argument. The asymptotic solutions of the SchwingerÄ
Dyson equation are obtained in different limits. Also, the solution is found in one heuristic
case allowing us to study qualitatively the behavior of the S-matrix for an arbitrary ˇ-
nite value of its argument. Self-consistency equations, which arise during the process of
derivation, are of great interest. Finally, in the light of the discussion of QFT functional
equations, ultraviolet form factors and extra dimensions, the connection with functional
(in terms of the WilsonÄPolchinski and WetterichÄMorris functional equations) and holo-
graphic renormalization groups (in terms of the functional HamiltonÄJacobi equation) is
made. In addition, the HamiltonÄJacobi equation is formulated in an unconventional way.

‚ · ³± Ì ´¥²μ± ²Ó´μ° ¨ ´¥¶μ²¨´μ³¨ ²Ó´μ° ±¢ ´Éμ¢μ° É¥μ·¨¨ μ¤´μ±μ³¶μ´¥´É-
´μ£μ ¸± ²Ö·´μ£μ ¶μ²Ö ¢ D-³¥·´μ³ ¶·μ¸É· ´¸É¢¥-¢·¥³¥´¨, ¸Ëμ·³Ê²¨·μ¢ ´´μ°
ƒ. ‚. …Ë¨³μ¢Ò³, ¶¥·¥¸³μÉ·¥´μ · §²μ¦¥´¨¥ S-³ É·¨ÍÒ É¥μ·¨¨ ¤²Ö · §²¨Î´ÒÌ ² £· ´-
¦¨ ´μ¢ ¢§ ¨³μ¤¥°¸É¢¨Ö ¨ ¢¨¤μ¢ £ Ê¸¸μ¢ÒÌ ¶·μ¶ £ Éμ·μ¢, ³μ¤¨Ë¨Í¨·μ¢ ´´ÒÌ · §²¨Î-
´Ò³¨ Ê²ÓÉ· Ë¨μ²¥Éμ¢Ò³¨ Ëμ·³Ë ±Éμ· ³¨ F , § ¢¨¸ÖÐ¨³¨ μÉ ´¥±μÉμ·μ£μ ¶ · ³¥É· 
¤²¨´Ò l. � §²μ¦¥´¨¥ ¤²Ö S-³ É·¨ÍÒ É¥μ·¨¨ ¨³¥¥É ¢¨¤ ¡μ²ÓÏμ° ¸É É¨¸É¨Î¥¸±μ° ¸Ê³³Ò
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´¥±μÉμ·μ£μ (D+N)-³¥·´μ£μ (N � 1) ±² ¸¸¨Î¥¸±μ£μ £ §  ¸μ ¢§ ¨³μ¤¥°¸É¢¨¥³. � ¸¸³μ-
É·¥´  ¨£·ÊÏ¥Î´ Ö ³μ¤¥²Ó ·¥ ²¨¸É¨Î´μ° Š’�, ¤²Ö ±μÉμ·μ°
S-³ É·¨Í  ¢ÒÎ¨¸²¥´  ¢ ±μ´¥Î´μ³ ¢¨¤¥. „ ²¥¥ ¢ ¶·¥¤¸É ¢²¥´¨¨ …Ë¨³μ¢  ¢Ò¢¥¤¥´Ò
ËÊ´±Í¨μ´ ²Ó´Ò¥ Ê· ¢´¥´¨Ö ˜¢¨´£¥· Ä„ °¸μ´  ¨ ˜·¥¤¨´£¥·  ¤²Ö S-³ É·¨ÍÒ, ¨£· -
ÕÐ¨¥ Í¥´É· ²Ó´ÊÕ ·μ²Ó ¢ ´ ¸ÉμÖÐ¥° · ¡μÉ¥. ‚ ¤ ´´μ³ ¶·¥¤¸É ¢²¥´¨¨ Ê± § ´´Ò¥
Ê· ¢´¥´¨Ö ´¥ ¸μ¤¥·¦ É ¢ ·¨ Í¨μ´´ÒÌ ¶·μ¨§¢μ¤´ÒÌ Ö¢´μ, ´μ ¢±²ÕÎ ÕÉ ¢ ¸¥¡Ö ¸¤¢¨£
 ·£Ê³¥´É  S-³ É·¨ÍÒ. �μ²ÊÎ¥´Ò  ¸¨³¶ÉμÉ¨Î¥¸±¨¥ ·¥Ï¥´¨Ö Ê· ¢´¥´¨Ö ˜¢¨´£¥· Ä
„ °¸μ´  ¢ · §²¨Î´ÒÌ ¶·¥¤¥²Ó´ÒÌ ¸²ÊÎ ÖÌ. ’ ±¦¥ ´ °¤¥´μ ·¥Ï¥´¨¥ ¢ μ¤´μ³ ¨´É¥·¥¸-
´μ³ Ô¢·¨¸É¨Î¥¸±μ³ ¸²ÊÎ ¥, ¶μ§¢μ²ÖÕÐ¥¥ ± Î¥¸É¢¥´´μ ¨¸¸²¥¤μ¢ ÉÓ ¢μ¶·μ¸ μ ¶μ¢¥¤¥´¨¨
S-³ É·¨ÍÒ ¶·¨ ¶·μ¨§¢μ²Ó´ÒÌ §´ Î¥´¨ÖÌ  ·£Ê³¥´É . ‚μ§´¨± ÕÐ¨¥ ¶·¨ ÔÉμ³ Ê· ¢´¥´¨Ö
¸ ³μ¸μ£² ¸μ¢ ´´μ¸É¨ ¶·¥¤¸É ¢²ÖÕÉ ¡μ²ÓÏμ° ¨´É¥·¥¸. � ±μ´¥Í, ¢ ¸¢¥É¥ μ¡¸Ê¦¤¥´¨Ö
¢ ¤ ´´μ° · ¡μÉ¥ ËÊ´±Í¨μ´ ²Ó´ÒÌ Ê· ¢´¥´¨° Š’�, Ê²ÓÉ· Ë¨μ²¥Éμ¢ÒÌ Ëμ·³Ë ±Éμ-
·μ¢ ¨ ¤μ¶μ²´¨É¥²Ó´ÒÌ ¨§³¥·¥´¨° ¶¥·¥¡·μÏ¥´ ³μ¸É¨± ± ËÊ´±Í¨μ´ ²Ó´μ° (¢ É¥·³¨´ Ì
ËÊ´±Í¨μ´ ²Ó´ÒÌ Ê· ¢´¥´¨° ‚¨²Ó¸μ´ Ä�μ²Î¨´¸±¨ ¨ ‚¥ÉÉ¥·¨Ì ÄŒμ··¨¸ ) ¨ £μ²μ£· -
Ë¨Î¥¸±μ° (¢ É¥·³¨´ Ì ËÊ´±Í¨μ´ ²Ó´μ£μ Ê· ¢´¥´¨Ö ƒ ³¨²ÓÉμ´ ÄŸ±μ¡¨) ·¥´μ·³ ²¨§ -
Í¨μ´´Ò³ £·Ê¶¶ ³. „²Ö Ê· ¢´¥´¨Ö ƒ ³¨²ÓÉμ´ ÄŸ±μ¡¨ ¶·¥¤²μ¦¥´  μ·¨£¨´ ²Ó´ Ö Ëμ·-
³Ê²¨·μ¢± .
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