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Abstract— Mathematical models of complicated systems are
typically formulated in phrases of traditional Differential
Calculus (TDC) this is by linear and non-linear differential
equations based totally at the one of these mathematical
language, however, usually introduces a “go with the flow”
among the foreseen conduct of the gadget and the
corresponding experimental consequences, a float which is
typically lots greater marked because the order of the system
will increase. This “drift” is intrinsically due to the identical
definition of the traditional spinoff. It additionally represents
the basic reason for the insolubility, in explicit or maybe in a
closed form, of the above-noted differential troubles. Let us
take into account for example the well-wellfamous “three-
frame trouble”, which, on the contrary, can be solved through
the brand new concept of derivative: the “incipient”
derivative. This type of “flow” effect will be proven on the
subject of the case have a look at of future international
Warming and climate change. Given the meant generally
increasing trends of numerous parameters (temperature, stage
of the seas, and so on.), it is going to be proven that TDC
typically tends to underestimate the real consequences which,
viceversa, may be a lot higher than the most accurate modern
estimations. for example, inside the worst international
Warming state of affairs foreseen via IPCC, the increase in
temperature of approximately 6.4° C (in 2100) is
underestimated of no longer much less than one hundred
fifty%. An analogous fashion can also be identified for the
rising of the sea degree. By using comparing the results
among TDC and Incipient Differential Calculus (IDC), we
are able to conclude that modern-day opinions of world
Warming and weather alternate are primarily based on the
adoption of especially insufficient strategies, because they
foresee destiny traits that could, in truth, be much better. As
a consequence, the corresponding strategies, typically
followed with a view to mitigate those underestimated
effects, could also turn out to be substantially inadequate.
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. INTRODUCTION

Mathematical fashions of complex systems are typically
formulated in terms of traditional Differential Calculus
(TDC), this is by linear and non-linear differential equations
based totally on the 9aaf3f374c58e8c9dcddlebfl10256fa5
idea of spinoff.

TDC, however, frequently indicates its limits,
specifically whilst describing residing structures and,
specifically, Social structures.

These in reality gift this type of richness of traits
which might be, in the general public of instances, a good deal

wider than the outline skills of the usual differential
equations. Such an element have become mainly obvious at
some point of the research (Giannantoni, 2001b, 2002) for the
right components of Odum’s maximum Emergy-electricity
precept (proposed via the identical creator as a possible
Fourth Thermodynamic principle (Odum, 1994a,b,c)). In fact
the specific non-conservative Algebra, adopted in one of
these context, to be able to account for each satisfactory and
amount of generative approaches (Brown & Herendeen,
1996), recommended the introduction of a faithfully
corresponding idea of “derivative”, the “incipient” spinoff
(Giannantoni, ib., 2004b), to explain dynamic conditions
however variable. the new definition of spinoff (right here
synthetically recalled in Appendix) no longer best succeeded
in stating the corresponding differential bases of all the
guidelines of Emergy Algebra, but additionally represented
the preferential manual to apprehend the most profound
bodily nature of the fundamental tactics which normally
characterize self-organizing structures (together with co-
manufacturing, inter-action, feed-returned, and so on.)
(Giannantoni, 2004a).

In spite of the fact that the “incipient” derivative is
characterised by means of both Ordinality and its associated
cardinality (see Giannantoni, 2001b, 2002), all of the
examples here taken into consideration may be handled in
phrases of sole cardinality, because this facilitates a extra
direct assessment among the identical strategies described by
TDC and IDC, respectively.

A. The Derivative “Drift” In Second Order Differential
Equations

The brand new idea of spinoff appeared as as a substitute
surprising from the very starting. In truth, even though
originating from the description of self-organizing systems, it
seemed additionally legitimate whilst describing non-living
systems, including those analyzed in Celestial Mechanics.
allow us to think about, as an example, Mercury’s Precessions,
the 3-frame hassle, and so forth..

The initial idea of adopting IDC, to rethink such
problems in a new light, originated from the subsisting
difference among the derivatives of the exponential
characteristic

e(t)

obtained on the premise of the 2 distinct ideas by-
product (see desk 1).

on this admire it's miles really worth noting that the
idea of the exponential feature as a reference function does
now not constitute a drawback, because any characteristic f (t)
can constantly be structured in the shape

f(t) elnf(t) e(t)

this sort of preference, further, simplifies the

exposition of the primary standards we're going to gift.
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Table 1: Comparison between traditional and incipient derivates for the exponential function e”

As desk 1 certainly suggests, the traditional
derivatives present “additional” terms (from the second order
on) with recognize to the incipient derivatives. Such a
particular “distinction” counseled the opportunity of re-
decoding, by incipient derivatives, the “failure” of Classical
Mechanics in foreseeing Mercury’s Precessions, without
editing, in any shape, the distance-time concepts, as vice
versa occurs in trendy Relativity (Giannantoni, 2004b).

In truth the “two-body trouble”, as historically
modeled in Classical Mechanics, is precisely equivalent to
fixing a 2d order homogeneous differential equation with
variable coefficients (Landau & Lifchitz, 1969, p. forty six).
on the equal time it is also widely recognized that Classical
Mechanics underestimates the fee of Mercury’s Precessions,
with the aid of foreseeing an angular anomaly of “zero”, with
appreciate to 42.600.nine sec/cy, received by means of
astronomical measurements (see word 2). It became exactly
this “discrepancy” which led us to think that such an effect

w1

might be directly related to the “flow” of the second order
conventional by-product with recognize to the corresponding
2d order “incipient” by-product.

So allow us to don't forget awesome homogeneous
2d order LDEs, with variable coefficients, written inside the
traditional

spinoff (d/ dt) and in the incipient spinoff (d/ d t),
respectively

The assessment among the expressions received by
means of Faa di Bruno’s formulation (11) (now re-written in
a more synthetic form) and the corresponding consequences
in phrases of incipient derivatives (Eq. (12)), truely suggests
the “waft” effect associated to the conventional derivatives
(from the second order on), with recognize to the more
harmonious “patience of form” which characterizes the
“incipient” derivatives (see additionally Appendix). this type
of “flow” impact represents, among others.

Traditional Differential Calculus
(Faa di Bruno’s formula)

d

(dt

e = e {(d (1)) v [ch(t) ok() ... (O]} (@)

Incipient Differential Calculus

( fi )" et () = po(h) -[01(1‘)]”
At

(12)

Table 2 - Basic differences between incipient derivative and traditional derivative of order n

B. Estimations of Global Temperature Increase over the
Period 2000-2100

In this type of case our expectations are that the
(over/beneath-estimated) “waft” is a great deal greater
marked than in Mercury’s Precessions, due to the fact
worldwide Warming is not defined by using a simple second
order differential equation, but it is usually modeled on a
system of linear and non-linear differential equations, the
order of which normally stages from 50 to a hundred. further,
the time c language considered (one century) is alternatively
lengthy.

in step with IPCC, “The best estimates for projected
global warming from 1990 to the stop of this century range
from 1.8 to 4.0 °C (probable range 1.1 to six.4 °C) for
distinctive eventualities” (relative to 1980-1999). (CSI,
2008, p. 1). The maximum scenario refers to the case wherein
no greater motion is taken to limit emissions (see parent 2).

by means of contemplating the historical fashion
from 1950 to 2000, we can undertake the two following

quality fits to represent the two foreseen tendencies,
corresponding to the maximum and minimal scenarios:
maximum scenario:

that is also the basic cause for the intrinsic
insolubility of the well-known 3-body hassle (Poincaré,
1889) which, on the opposite has at the least a solution in a
closed form in phrases of “incipient” derivatives
(Giannantoni 20074, ch. five).

6 The 1/3 (theoretical) circumstance, similar to the
sum of all of the “drifts” identically zero, can never be
confirmed over the whole ¢ program languageperiod of
evaluation. At maximum, it is validated in a finite range of
nicely-wonderful factors.

T () 0.4 2000 O.eleven

where the fee of zero.4 (in the yr 2000) refers back
to the above referred to ancient trend, while the 2 suits
represent a internet boom of 6.four °C and 1.1 °C,
respectively, over the period 2000-2100 (as foreseen by
IPCC).
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This trend, however, is not sufficiently adequate to
reveal the corresponding “waft”, as it does now not maintain
“reminiscence” of the past brief. nevertheless it is possible to
(in part) “get better” such statistics, through assuming that the
considered trend has (supposedly) no “flow” for over a period
of 1 2 along time. under such an assumption, trend (18) can
equivalently get replaced by the subsequent trend (which now
continues “hint” of its recent past)

L() 0.zero 2000 6.zero zero 6.0 (0)
for [0,10] (19).

The corresponding touchy evaluation without
difficulty indicates that, in this type of case, the entire
increase stages from about one hundred fifty to one hundred
seventy cm (greater precisely, 154.3 cm for 0 =2 and 172.06
cm for zero = 1.eight), similar to a sarcasm (on behalf of the
traditional approach) of approximately 150 % and 183 %,
respectively.

[cm/decade]

Il. ESTIMATIONS OF FUTURE SEA LEVEL UPWARD PUSH
OVER THE LENGTH 2000-2100

The future sea stage increase is largely due to increasing
ocean water, melting mountain glaciers and small ice caps,
causing portions of the coastal segment of the Greenland and
Antarctic ice sheets to melt or slide into the sea. “considering
these kinds of impacts, the Intergovernmental Panel on
climate change (IPCC) estimates that the worldwide common
sea stage will upward push within the range of 18.0-59.0
cm/cy (see parent three), almost about 1980-1999, below a
number of situations.” (EPA, 2007, p. 1).
In such a case we will suppose (as a preliminary
hypothesis) a linear trend which includes
[cm/decade] for [0,10]

I1l. CONCLUSION

On the basis of the previous results we will therefore assert
that TDC has a tendency to underestimate actual tendencies
while those are usually growing (with an upward concavity),
while it has a tendency to overestimate them while they're
lowering (usually with an upward concavity). This reality, in
itself, does now not sustain the existence of a worldwide
Warming. It handiest states that: i) “if” a destiny temperature
boom is foreseen, and this is characterized with the aid of an
upward concavity (along with the ones foreseen by way of
IPCC projections), this means that the real trend is a whole
lot better than that estimated by the nice fashions based totally
on TDC; ii) “if’, vice versa, climate models foresee a
innovative temperature lower, and this fashion is still
characterized through an upward concavity, which means that
the real decrease could be a good deal higher than that
foreseen by way of any mathematical fashions based totally
on TDC.

The validity of such assertions resides no longer
simplest in the consequences already obtained (by means of
the same technique) in other disciplines (consisting of,
Classical, Relativistic, and Quantum Mechanics), however
also, and especially, in the results which are internal to the
equal field below attention. particularly, the “un-explained”
sea level rise inside the past century.

This without a doubt means that current estimations
about global Warming and climate change are: i) notably

based on the adoption of fantastically inadequate strategies,
because they foresee destiny traits that would be an awful lot
higher than the actual ones; ii) consequently, the
corresponding techniques, typically followed with a view to
mitigate those underestimated effects, may also turn out to be
notably inadequate.

(due to all the distinctive phrases expressed by way
of Eq. (thirteen)) has usually to be considered as “no longer
less This assumption, in truth, is no longer valid whilst
describing any gadget in Ordinal phrases, due to the fact those
variables seem as being related to every other in term of a
couple of “binary” features or a couple of “duet” functions
(or both) (Giannantoni, 2002, 2006, 2007a,b). In this type of
case, the global blunders Err nlt , as previously expected, is
always lower (in absolute terms) than the error that might be
acquired by way of IDC whilst well understood in Ordinal
terms. that is because TDC neglects an additional shape of
“float”, which is precisely due to the supposed independence
of the space variables from every other.

The huge relevance of such an element has already
been proven now not handiest inside the above-mentioned
disciplines, however also (and even) in Economics
(Giannantoni, 2007b; Giannantoni & Zoli, 2008), a area
wherein conventional analyses are intrinsically unable to
account for Ordinal advantages, this is the ones advantages
which originate from the inter-relationships a number of the
diverse actors concerned in any effective technique.

(that is the cause for the pedix “nlt”). that is due to
the fact, as already anticipated within the creation, the
analysis right here supplied has been completed by using
without a doubt comparing TDC to IDC, when the latter is
understood in sole cardinal phrases. In one of these case the
traditional area variables (X,y,z) are nonetheless considered
as being in-based from each different.
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