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This study was designed to investigate the hypothetic appearance. of exponential function
with base e from the complex representation of ‘0=(-1)+1’ and phase shifts. The results
obtained were as follows. There was a hypothetic appearance of exp(i@) from the complex rep-
resentation of ‘-1’ in ‘0= (-1) +1’ when subjected to the hypothetic breakdown of muitiplication
form connecting complex numbers constructing ‘0= (-1)+1". The clockwise 7/2 rotation of &
in exp(#6) led to exp(#). If there were many different complex numbers with their replicas to
be left, then this would be given by an equation with continuous phase shift of & in exp(if).
The hypothetic inheritance of phase shift of 8 in exp(i€) to the change in @ in exp(6) might
lead to the calculation of definite integral of exp(8). Might the change in @ in exp(zH) and/or
exp(6) be related to the passage of time- (¢) in exp(¢)?

INTRODUCTION

The exponentlal function with base e is a function of 1mportance to the basic growth
analysis of ruminants (Brody, 1945) and forages (Watson, 1952; Radford, 1967 Hunt,
1990). It was shown hypothetically by Shimojo et al. (2003) that the exponentlal functlon
with base e was obtained by = 7/2 rotation of axes of variable described using Euler S
formula. Shimojo et al. (2004a, b, c) reported that‘ ‘0=(~1)+1" was described using the
product of complex numbers and the hypothetic breakdown of multiplication form caused
incomplete pair disappearances of them to leave some sorts of complex numbers. These
two hypothetic phenomena might be related to suggest the appearance of exponenmal
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function with base e from ‘0=(-1)+1".

This fourth study was designed to investigate the hypothetlc appearance of expo-
nential function with base e from the complex representation of ‘0=(-1)+1’ and phase
shifts.

' COMPLEX REPRESENTATION OF ‘0=(-1)+ 1'

Compiex representation of ‘-1’ to leave complex numbers.
The following equation is taken up as an example of complex representation of ‘0=
(-1)+1" according to reports by Shimojo et al. (2004a, b, ¢). Thus,

0=(-1)+1
=[exp(i6) - texp(-i0) -iexp(if)  (-exp(-i6))
“{-(-exp(if))}- (-iexp(-iB)) - (-iexp(iB)) - exp(-i6)]
+[exp(i6) - éexp(-i6) -iexp(i6) * (-exp(-i6))
 (-exp(i6)) - (-iexp(-i6)) - (-iexp(if)) - exp(-i6)]. m
The hypothetic breakdown of multiplication form in (1) leaves a sort of complex number,
(exp(i6) +iexp(-i6) +iexp(i6) + (~exp(~i6))
+ {—(—ekp(i@))} + (-iexp(-if)) + (iexp(iB)) +exp(-if)]
+[exp(i@) +iexp(~if) +iexp(iB) + (—exp(-ib))
+ (—exp(i0)) + (-iexp(-if)) + (-iexp(if)) +exp(-iH)]
=2exp(if), ' 2

where the complex representatlon of ‘1’ vanishes due to complete pa1r dlsappearances of
complex numbers constructing ‘1°.
Each of the other seven complex numbers will be left according to other ways of break-
down as shown by Shimojo et al. (2004c).

. If there are many different complex numbers with their replicas to be left, then the
followmg equation will be given after the hypothetic breakdown of multlphcatlon form
connecting complex numbers constructmg -1,

m

;l,é {eXP(E(Oh+2K7)) +iexp(~i(Oh+2KT)) +iexp(i(Ou+2km))
-+ (exp(-i(Oa+2km))) + (- (-exp(i(6at+2k1)))) + (-iexp(-i(Oa+2KT)))
+ (-iexp(i(Ou+2k))) + exp(-i(6u+2KkT))) |
=2 i[iexp(i(@,.-i—an’)) B | S ®

where 0< 6,< 6,<---<0,<---< 9 < m/2. : :
Thus, there is a hypothetic appearance of exp(i@) from the complex representation of
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‘0=(-1)+1’, namely from ‘-1’. It is suggested hypothetically from equation (3) that
exp(i6,) is the starting point and the phase shift of 6 will lead to the other complex
numbers, exp(i(6,+2nm)) as the last point. If m and 7 are extremely large, then there
will be the continuous phase shift of a micro-scale. Broadly speaking at the risk of mak-
ing mistakes, equation (3) suggests that exp(if) with continuous micro-scale phase shift
appears hypothetically from the complex representation of ‘0=(-1)+1".

Hypothetic conversion of exp(if) into exp(8)

As shown in the preceding section, there was a product of +i and exp(=+if) in the
complex representation of ‘0=(-1)+1'. However, it was reported by Shimojo et al.
(2003) that exp(6) was given by the product of —i and variable in exp(i6). Thus,

exp((=) - (i6)) =exp(&). C))

This is a kind of conversion from the world of complex numbers [exp(i8)] into the world
of real numbers [exp(8)].

If the phase shift of & in exp(if) is inherited hypothetically to the change in @ in
exp(6), then the calculation of definite integral of exp(8) will be allowed.

Definite integral of exp(8) expanded into infinite series
The definite integral of exp(#) expanded into infinite series is given by

4 G2
=[(1+8 4+ Q24 .. O ...
'Llexp(G)dO—L’(1+ Gttt ot ) d6

n 4]
S /LB LI
1 2! n! 61

2 n 2
=[(1+% Py O +--}-)+(—1)]0l
=[exp(@)+(¢-D]

=exp(6,)-exp(6)). ' ®)

Another hypothetic description of definite integral of exp(8) suggested by Shimojo et
al. (2004b, c¢) is

G2 G2
exp()do= 1+_‘9_+_of+...+__9L+... de
61 A

TR n
=i+ﬁ+---+ﬂ+-~-]az+{(-1)+1}-{(—1)+1]. ®
2 nl o

If the complex representation of two sets of ‘(-1)+1’ is followed by the hypothetic break-
down of multiplication form connecting complex numbers constructing ‘(-1) +1’, then the
following will be given (Shimojo et al., 2004b, c)
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- b2 : . o 82 . ’
Iexp(@)d@Z[ 8 4 0. .. 4 ﬂ.}.] (D F1) - {(-D+1)
o, T 7! o T ‘

‘ 2 - n &2
= i + i—}- oo + 0 + .o .]
1! 2! ol 41
+[exp(i6) +iexp(-i6) +iexp(i6) + (-exp(-if))

+{~-(~exp(if))}+ (iexp(-if)) + (-iexp(if)) + exp(—i0)]

- [exp(iﬁ) +iexp(-ié) +iexp(Af)+ (- e);p(—ié))
+ {~(-exp(i))}+ (—iexp(—i@))+ (-iexp(i®)) +exp(-i6)]

[9 4+ .0 9 Foeee gt 9| +- +2exp(i9)-2€xp(i9)
9 . n! 2 '

—ep(0) -exp(0), T

where the complex representatlon of ‘1’ is not shown due to complete pair disap-
pearances of complex numbers with their opposites.-

In equation (7) there are two types of changes in 8 ; (i) the change from 6, to: 6, for the
definite integral of exp(8), (ii) a series of * 7/2 phase shifts of € in exp(Z£if) occurring
due to the hypothetic breakdown of multiplication form connecting complex numbers to
construct -1’

Conclusions and suggestions from the present study

It is shown hypothetically from equations (1)~ (7) that exp(i@) appears from ‘-1’ in
‘0=(-1)+1" when described using complex numbers and subjected to the hypothetic
breakdown of multiplication form connecting them to construct ‘0=(-1)+1". The clock-
wise 7/2 rotation of the variable in exp(i@) gives exp(8). The hypothetic inheritance of
phase shift in exp(i@) to exp(8) might lead to the calculation of definite integral of
exp(@) under the change in 6. Might the change in 6 in exp(if) and/or exp(8) be
related to the passage of time (t) in exp(¢)? However, what causes these hypothetic
phenomena to occur is not known.
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