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Research on adaptive connection equation in discontinuous area of data curve

YAN Kun
( Xi’an Modern Nonlinear Science Applying Institute, Xi’an 710061, China )

Abstract In this paper, by discussing approximate equivalent analytical solution of nonlinear dynamics equation and some properties
in discontinuous area of data curve, a general constructing form of adaptive connection equation and preset iteration method determining
parameters in discontinuous area are given. And then, a connecting method of the mapping equations for the discontinuous areas of
general curves is also given. Subsequently, computing examples which included the discontinuous areas with dislocation and turn-back
are given too. This adaptive connection equation can be applied as a general form of expansion (extended hyperbolic tangent function)
of the classical S-curve (sigmoid curve) equation or Logistic function, and for step discontinuous area of slowly varying data curve, its
form of the adaptive connection equation can be obtained by automatic calculating. In this paper, compatibility of the nonlinear equation
in classical Newton dynamic equation and the charge equation of the RLC series circuit is analyzed. Basing on the form of the adaptive
connection equation, an approximate expression of extended hyperbolic tangent series for the characteristic function of the series phases
transition of the evolution of phenomena, equations of magnetic hysteresis loop for magnetic material, extended form of average energy
equation (or Einstein-Stern equation) and tendency differential equation of the average particle number for the statistical distributions of
the particles, equation of average binding energy per nucleon (or specific binding energy) of stable nuclide, a theoretical maximum of
the nuclear binding energy and its corresponding proton number, abundances equation of elements in the Solar System, curvilinear
equation of potential energy function (such as curvilinear equation of potential energy function of diatomic molecule, etc), equation of
natural saturation process (such as tree growth and physical reaction or chemical reaction process, equation of fracture toughness for
steel material, etc) and equation of typical creep process for metal or rock material are explored and analyzed tentatively.

Keywords nonlinear dynamics equation, discontinuous area of data curve, adaptive connection equation, connecting method of the
mapping equations, equations of magnetic hysteresis loop, equation of statistical distributions of the particles, equation of average
binding energy per nucleon, abundances equation of elements in Solar System, curvilinear equation of potential energy function,
equation of natural saturation process, equation of creep process
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Fig.16 Prospective curve and its theoretical maximum position figure
of tendency equation of the nuclear binding energy
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nuclear binding energy
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Fig. 24 Curve figure of refinement equation of the abundances of
elements in the Solar System(when 7,,=12, T,n=76 and T,5,=4)
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Fig. 25 Curve figure of double refinement equation of the abundances
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Fig. 26 Curve figure of double refinement equation of the abundances
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Fig. 32 Curve figure of potential energy functional equation
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Fig. 36 Curve figure of tendency equation of fracture
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— curve of the equation when J= 1 which covered by curve when J=3
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Fig. 43 Figure of discontinuous area with the dislocation of curve
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Fig. 44 Figure of discontinuous area of the curve of P, data segment
generated by the translation of P, data segment to the left
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Fig. 46 Curve figure of mapping equation between two

connecting curves in the discontinuous areas (0p= 0. 5)
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Fig. 47 Curve figure of connection equation in discontinuous area
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— curve of data segments
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Fig. 48 Curve figure of connection equation in discontinuous area

with the dislocation of the curve (0p= 0. 25)
— curve of data segments
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Fig. 49 Curve figure of connection equation in discontinuous area

with the dislocation of the curve (pp=0)
— curve of data segments
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Fig. 51 Figure of discontinuous area with the turn-back in curve
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Fig. 52 Figure of discontinuous area of the curve of P, data segment
generated by rotating the curve of P, data segment to the right
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Fig. 53 Curves figure of adaptive connection equation in discontinuous
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curve of equation in discontinuous area from points P, to P,
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Fig. 55 Curve figure of connection equation in discontinuous area

with the turn-back of the curve (P = 0. 36)

— curve of data segments — curve of connection equation
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Fig.56 Curve figure of connection equation in discontinuous area
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Fig. 58 Curve figure of connection equation in discontinuous area
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B OB RSN TR BN REE TR e, FHTA N T AR AR (KRR B 7R K E R
TR EE A ER R, R T BT ER AW N BTN SRR T, T — R At
W h B ERBNRETH R, H T RALZE D RNNEILE R (BREE) REBAY K — A REFHRTT M,
T TARAFE NI RARESET T, ARG TEBER MG REEBE A& B X — 8 KR MENRE
SR E B, H92E T BLEOE 1L R 7 A L B 3 B — A B A EVI AR A R, AR Y T 8 RE P e,
SHTAMAKMEMEEFTR, REEETBNELSD HFFTRAMHERX, Fiz T AL TELU DN FFTRHEE
Toff — #.7F % (nonlinstor)fn B4 % (geomsentor), &k LA B KB B BB, AT T RLCNG & B i B i 007 12 oy 14
Fs T XA BT XA T A R 1 5 R T Rt A R T R R L T AR, W T Planck EF
TR K AR, Bt T A AT T AR A T R R R SRR UL T R M 3 7 A2 o otk AT A4
fE, Wit T HAEEE IS (it a3k E . RN TR, BATREENR) h—MEEER, BT XEFER
FHEEL GDP XA TR REEFHEADHEL GDP X A4, HHEHN T XEFERFEHERRES XEFEAD
WA MERWN T EARERGEMANE TR M. 2RO TEF V-ASEHE. BEAHEME R (R fHE
p) —HITIEE TW 4T, W& Josephson % Byt 4514 i 4 & Shapiro & MRk M RIBE M EMMEE ST R, FMEASR
AR R Z R Ay - T A % (4,3 Coulomb JEH. Stribeck JEH . FhVEEEH. BEHOR M R ¥ EHCR MM ) Wi
WS, Newton AHEENY EFEHX, BRUWEERA DB ET N 7 - F#HFE (HHEF — Newton K. REM
K. %= Newton X. KiK. MAKREH A ) hia$Mr %, ARLZREYET, HH TGS R LS
B RAGART 3 i & B ROV, RO R RS R EM G SR e e m th B A X — I GOE WE AN R b
BABENFRT E; FEb T BT BERE NS XKBR TN mH Rk,
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Brief annotation of the connection equation

YAN Kun
( Xi’an Modern Nonlinear Science Applying Institute, Xi’an 710061, China )

Abstract In this paper, brief annotation of a constructing procedure and the applications of connection equation are given, then the
simple constructing forms of forward partial-symmetrical equation(or weak-symmetrical equation) and backward
partial-symmetrical equation are given too. An analytical method of the connection equation as an approximate equivalent
analytical solution of nonlinear dynamics equations is discussed. The expressions of the basic analytical solution of a class of
simple nonlinear differential equations are analyzed. Research direction of Jiansics or Dimennics about spectrum(spectrum array)
formed by series of laws and their connections in evolution processes of natural phenomena are explored, an equation of the
transformation of the phenomena between the states in evolutionary process is presented, that it follows a natural optimum
principle or a natural conciseness principle in general, which having an equation form of the smooth curve with the optimal path or
the most concise path. An approximate expression of extended hyperbolic tangent series for the characteristic function of the series
phases transition of the evolution of phenomena is constructed, then natural evolution-balance rule is presented, and tendency
equation of biological growth process is given too. According to approximate form of the nonlinear dynamics equation of the
connection equation, two new electronic circuit elements(nonlinstor and geomsentor) with deepening charge-controlled capacitor
properties based on form of the nonlinear differential equation is predicted, and the nonlinear differential equation for a RLCNG
series circuit is also analyzed, extended direction of the general distribution function and the general distribution density function,
tendency equation and its conditional solutions of the statistical distributions of the particles are given, properties of the frequency
interval of Planck’s quantum equation are explored, nonlinear differential equation expressions with solution of approximate linear
frequency conversion and their characteristics of curve shapes of frequency conversion wave equations at negative frequency are
discussed, a concise model of database theoretical framework (this framework to be made up of foundation database, tendency
equation, and analytic database) is explored, an equation of relationship between the total annual energy consumption with the
annual GDP in the United States, and an equation of relationship between the annual population with the annual GDP in the United
Kingdom are established, and limit values of the total annual energy consumption in the United States and the annual population in
the United Kingdom are calculated and predicted. Subsequently, tendency fitting equations of curves are explored, which included
the creep process curve of the rock and the single-crystal superalloy, the Volt-Ampere characteristic curve of the discrete
semiconductor device, the resistance (or resistivity )-absolute temperature curve of the superconducting material, the direct current
I-U characteristic curve of the bicrystal Josephson junction, and the current step amplitude of Shapiro steps, the friction-speed
characteristic curve (that included the stages of Coulomb friction, Stribeck friction, viscous friction, friction hysteresis, and
anomalous friction hysteresis effect) in mechanical system or servo system, an expanded equation form of the Newton's law of
cooling, the shear stress-shear rate in the flow curve (that included the sections of first Newtonian fluid-flow, pseudoplastic flow,
second Newtonian fluid-flow, dilatant flow, turbulent flow, and anomalous shearing effect) of the polymer melts, etc. On
phenomenological and tendency levels, research directions of similar property of creep curves of materials with the flow curves of
polymer melt, and similarity in the fractal measure of the evolutions of fracture cracks growth structure and fluid turbulent eddies
nested structure are pointed out. At the end, limitations of the connection equation in data fitting and long-range forecasting are
discussed.

Keywords connection equation, nonlinear dynamics equation, spectrum array of laws, Jiansics or Dimennics, states transforming
equation, natural conciseness principle, natural evolution-balance rule
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