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FINITE MATHEMATICS, FINITE QUANTUM THEORY
AND A CONJECTURE ON THE NATURE OF TIME
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We give a rigorous mathematical proof that classical mathematics (involving such
notions as inˇnitely small/large, continuity, etc.) is a special degenerate case of ˇnite one
in the formal limit when the characteristic p of the ˇeld or ring in ˇnite mathematics goes
to inˇnity. We consider a ˇnite quantum theory (FQT) based on ˇnite mathematics and
prove that standard continuous quantum theory is a special case of FQT in the formal limit
p → ∞. The description of states in standard quantum theory contains a big redundancy
of elements: the theory is based on real numbers, while with any desired accuracy the
states can be described by using only integers, i.e., rational and real numbers play only
auxiliary role. Therefore, in FQT inˇnities cannot exist in principle, FQT is based on a
more fundamental mathematics than standard quantum theory, and the description of states
in FQT is much more thrifty than in standard quantum theory. Space and time are purely
classical notions and are not present in FQT at all. In the present paper we discuss how
classical equations of motions arise as a consequence of the fact that p changes, i.e., p is
the evolution parameter. It is shown that there are scenarios when classical equations of
motion for cosmological acceleration and gravity can be formulated exclusively in terms
of quantum quantities without using space, time and standard semiclassical approximation.

�·¨¢μ¤¨É¸Ö ¸É·μ£μ¥ ³ É¥³ É¨Î¥¸±μ¥ ¤μ± § É¥²Ó¸É¢μ Éμ£μ, ÎÉμ ±² ¸¸¨Î¥¸± Ö ³ -
É¥³ É¨±  (¨¸¶μ²Ó§ÊÕÐ Ö ¶μ´ÖÉ¨Ö ¡¥¸±μ´¥Î´μ ³ ²ÒÌ/¡μ²ÓÏ¨Ì, ´¥¶·¥·Ò¢´μ¸É¨ ¨ É. ¤.)
Ö¢²Ö¥É¸Ö Î ¸É´Ò³ ¢Ò·μ¦¤¥´´Ò³ ¸²ÊÎ ¥³ ±μ´¥Î´μ° ³ É¥³ É¨±¨ ¢ Ëμ·³ ²Ó´μ³ ¶·¥¤¥²¥,
±μ£¤  Ì · ±É¥·¨¸É¨±  p ¶μ²Ö ¨²¨ ±μ²ÓÍ  ¸É·¥³¨É¸Ö ± ¡¥¸±μ´¥Î´μ¸É¨. � ¸¸³ É·¨¢ ¥É¸Ö
±μ´¥Î´ Ö ±¢ ´Éμ¢ Ö É¥μ·¨Ö (FQT), μ¸´μ¢ ´´ Ö ´  ±μ´¥Î´μ° ³ É¥³ É¨±¥, ¨ ¤μ± §Ò¢ -
¥É¸Ö, ÎÉμ ¸É ´¤ ·É´ Ö ´¥¶·¥·Ò¢´ Ö ±¢ ´Éμ¢ Ö É¥μ·¨Ö Ö¢²Ö¥É¸Ö Î ¸É´Ò³ ¸²ÊÎ ¥³ FQT
¢ Ëμ·³ ²Ó´μ³ ¶·¥¤¥²¥ p → ∞. �¶¨¸ ´¨¥ ¸μ¸ÉμÖ´¨° ¢ ¸É ´¤ ·É´μ° ±¢ ´Éμ¢μ° É¥μ·¨¨
¸μ¤¥·¦¨É ¡μ²ÓÏμ° ¨§¡ÒÉμ± Ô²¥³¥´Éμ¢: É¥μ·¨Ö μ¸´μ¢ ´  ´  ¤¥°¸É¢¨É¥²Ó´ÒÌ Î¨¸² Ì,
¢ Éμ ¢·¥³Ö ± ± ¸ ²Õ¡μ° ¦¥² ¥³μ° ÉμÎ´μ¸ÉÓÕ ¸μ¸ÉμÖ´¨Ö ³μ£ÊÉ ¡ÒÉÓ μ¶¨¸ ´Ò ¸ ¨¸-
¶μ²Ó§μ¢ ´¨¥³ Éμ²Ó±μ Í¥²ÒÌ Î¨¸¥², É. ¥. · Í¨μ´ ²Ó´Ò¥ ¨ ¤¥°¸É¢¨É¥²Ó´Ò¥ Î¨¸²  ¨£· ÕÉ
²¨ÏÓ ¢¸¶μ³μ£ É¥²Ó´ÊÕ ·μ²Ó. ‘²¥¤μ¢ É¥²Ó´μ, ¢ FQT ¡¥¸±μ´¥Î´μ¸É¨ ´¥ ³μ£ÊÉ ¸ÊÐ¥¸É¢μ-
¢ ÉÓ ¢ ¶·¨´Í¨¶¥. FQT μ¸´μ¢ ´  ´  ¡μ²¥¥ ËÊ´¤ ³¥´É ²Ó´μ° ³ É¥³ É¨±¥, ¨ μ¶¨¸ ´¨¥
¸μ¸ÉμÖ´¨° ¢ FQT £μ· §¤μ ¡μ²¥¥ Ô±μ´μ³¨Î´μ, Î¥³ ¢ ¸É ´¤ ·É´μ° ±¢ ´Éμ¢μ° É¥μ·¨¨.
�·μ¸É· ´¸É¢μ ¨ ¢·¥³Ö Ö¢²ÖÕÉ¸Ö Î¨¸Éμ ±² ¸¸¨Î¥¸±¨³¨ ¶μ´ÖÉ¨Ö³¨ ¨ ´¥ ¶·¨¸ÊÉ¸É¢ÊÕÉ
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¢ FQT. ‚ ¤ ´´μ° ¸É ÉÓ¥ μ¡¸Ê¦¤ ¥É¸Ö, ÎÉμ ±² ¸¸¨Î¥¸±¨¥ Ê· ¢´¥´¨Ö ¤¢¨¦¥´¨Ö ¢μ§´¨-
± ÕÉ ± ± ¸²¥¤¸É¢¨¥ Éμ£μ Ë ±É , ÎÉμ p ³¥´Ö¥É¸Ö, É. ¥. Ö¢²Ö¥É¸Ö ¶ · ³¥É·μ³ Ô¢μ²ÕÍ¨¨.
�μ± § ´μ, ÎÉμ ¸ÊÐ¥¸É¢ÊÕÉ ¸Í¥´ ·¨¨, ±μ£¤  ±² ¸¸¨Î¥¸±¨¥ Ê· ¢´¥´¨Ö ¤¢¨¦¥´¨Ö ¤²Ö ±μ¸-
³μ²μ£¨Î¥¸±μ£μ Ê¸±μ·¥´¨Ö ¨ £· ¢¨É Í¨¨ ³μ£ÊÉ ¡ÒÉÓ ¸Ëμ·³Ê²¨·μ¢ ´Ò ¨¸±²ÕÎ¨É¥²Ó´μ
¢ É¥·³¨´ Ì ±¢ ´Éμ¢ÒÌ ¢¥²¨Î¨´, ¡¥§ ¨¸¶μ²Ó§μ¢ ´¨Ö ¶μ´ÖÉ¨° ¶·μ¸É· ´¸É¢ , ¢·¥³¥´¨ ¨
¸É ´¤ ·É´μ£μ ±¢ §¨±² ¸¸¨Î¥¸±μ£μ ¶·¨¡²¨¦¥´¨Ö.
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