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Abstract 15 

Motivation: No biomarkers and systems, including leukocyte count and flow cytometry, can be 16 

used to measure tissue injury for diagnosing inflammation. A fixed space–time continuum (SτC) 17 

biomarker can address this issue. A leukocyte continuum (LC) is a biomarker forming a SτC 18 

capable of measuring injury by operators and equations for a self-operating computation. 19 

Results: A self-operating computer (SOC) LC as a water treatment for leukocyte(s) was generated 20 

using leukocyte(s). String leukocyte continuum (StrLC), single-layer leukocyte (SLL) and 21 

multilayer leukocyte continuum (MLC) were demonstrated in various LCs using an equation 22 

with a primitive-operator. In the SOC, the LC is the inflammation graph of the operation result. 23 

The relative differential equation (RDE) shows how to recognize the LC not as a ‘model’ in the 24 

conventional-other-operating-computer (cOOC), but as an actual arithmetic unit with a display 25 

unit. The SOC shows the essential nature in real time. 26 

  27 
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INTRODUCTION 28 

An other-operating computer (OOC) is a computer comprising NAND and NOR silicon logic 29 

chip that performs processing using algorithms on these circuits and displays graphs upon 30 

analogue-to-digital (A/D) conversion of sample information. Conventional natural phenomena 31 

are mainly analysed via cOOC, which considers the solution of the conventional 32 

convergence-differential equation (CDE) as the core (Example S1). However, the cOOC cannot 33 

calculate an absolute origin (AO) (singularity) at the boundary of multiple quadrants {an 34 

example is the problem of inconsistency in the directional properties associated with the 35 

equation-of-motion (IDP-EOM)}, different-object interference (AO) (singularity) (an example is 36 

the prey and predator problem) (Britton, 2010; Hawkins, 1999; Krainov, 2002; Teramoto, 2009; 37 

Thornley, 2007) and relative origin (RO) (singularity) (Saw, E.-W., et al., 2016). AO and RO do 38 

not have smoothness (Text S1). Their singularities are the origin of the problems that follow (e.g. 39 

non-calculable inflammation). Therefore, the conventional scientific method (e.g. Text S2-4, 40 

Material S1) only has the OOC until the end of this paper. 41 

However, a self-operating computer (SOC) is the phenomenon itself that is recognized 42 

to be arithmetic circuit {by relative-differential equation: RDE (Definition S6)} with graphic 43 

display function {D() or D(N())} unlike the OOC. In SOC RDE and OOC by SOC, AO and RO 44 

(Definition S6.4) are calculable and smooth. {D() is an image device function (microscope, MRI, 45 
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CT, telescope, etc.); N() is the function indicating diffusion extent from tissue injury and that of 46 

the samples (on glass slide) covered with a glass cover. 47 

One example is the Navier–Stokes equation (NSE) generated using the RDE. The 48 

observation image is D(RDE) or D(N(RDE)). When sampling a tissue injury and making a direct 49 

observation, one directly observes the RDE arithmetic result. The SOC consists of the formation 50 

of a fixed space–time continuum (SτC) by an observed object and from the RDE that shows the 51 

SOC. The solution takes kOOC and zOOC. The SOC shows inflammation, elementary particle, 52 

life, and new figure of the space–time continuum. Inflammation is one such example of the SOC. 53 

The directional property that measures decomposed single cell, including cell injury, takes the 54 

direction of modern pathology, and is indicated in a (blood) cell-counting system (Graham et al., 55 

2003), a cell measurement system as flow cytometry (FCM) (Cossarizza et al., 2017) and 56 

leukocyte counts (Lcnt) (Saito, 2002; DACIE, 1975). This is defined as “cell (injury) element 57 

theory” (CET). The method describes the royal road of the OOC consisting of decomposition 58 

into element (cell) from a sample and analysis (operation processing) of the sample. Per cell 59 

decomposition destroys the tissue structure (tissue injury). Cell injury cannot measure 60 

inflammation, which is the best biomarker of an invasive disease. However, it can be measured 61 

with tissue injury and understood by observations of tissue sections (Rubin, 2007). Therefore, in 62 

the conventional system, the space–time continuum information of tissue injury is destroyed 63 

certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission. 
The copyright holder for this preprint (which was notthis version posted February 8, 2019. ; https://doi.org/10.1101/543611doi: bioRxiv preprint 

https://doi.org/10.1101/543611


5 

 

because it decomposes into a cell and measured. The structure is also destroyed if leukocytes 64 

from multi-tissue injury are mixed by the observer. Both cause the destruction of the structure, 65 

especially statistical sampling. In modern pathology, the CET faces problems. However, the 66 

leukocyte continuum (LC) as SτC as RDE, which realises the SOC, solves the problems of 67 

structural bioinformatics and enables the measurement of local inflammation and tissue 68 

information. The problems encountered are 1) lack of structure of bio-information, which can 69 

measure the space of inflammation over time {problem of cell/tissue injury (cell/tissue 70 

information) }; 2) destruction of the structure of bio-information by statistical sampling; 3) lack 71 

of smoothness of differentiation; 4) problem of the simultaneous differential equation (SDE) (prey 72 

and predator, etc.); and 5) the problem that cannot be visually quantified by a doctor. 73 

SYSTEM AND METHODS 74 

Materials 75 

In my clinic, the LC was based on the finding that was incidentally discovered in the 76 

microscopic examination of periodontitis (infection). Microbial culture and microscopic 77 

examination to the infection were also performed in the clinic. {I have posted using the finding 78 

for journal, and such as society, on the noticeboard of my clinic for progress of medical science 79 

(Text S5).} 80 

The LC had the SOC as the material. The SOC was built as a continuum formation by water 81 
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treatment of leukocyte(s) as an arithmetic circuit material. The RDE was the method used to read 82 

the LC. Meanwhile, kOOC (OOC with Kyoku), zOOC (OOC with Zai) and kzOOC (OOC with 83 

Kyoku and Zai) were the solutions used for the SOC. The RDE (Definition S6) is composed of 84 

Zai and Kyoku, which was a primitive-operator (Definitions S1–6). In the microscopic 85 

examination, a multicircle explorer (MCE; Isizuka Co., Ltd., Japan; Figure S1) was used to 86 

sample the gingival crevicular fluid (GCF) using glass slides, cover glasses, a phase-contrast 87 

microscope and a fluorescence microscope (Limited company, MicroDent, Japan). The OOC 88 

used a general-purpose PC, picture processing software and arithmetic software. 89 

Methods 90 

Conservative sampling, water operation and generation of the WSTLs/WTLs 91 

The GCF from the periodontal pocket of patients with periodontitis was conservatively sampled 92 

using an MCE (Figure S1) and transferred to glass slides. Accordingly, 20 µL of water (water 93 

treatment of leukocyte: WTL) and 20 μL of acid red aqueous solution (0.1 wt.%) were added 94 

(water solution treatment leukocyte: WSTL). The samples were covered with glass cover slips 95 

and observed using microscope images {D()} (size: 720 × 480). 96 

Through the water treatment, the mutual leukocytes combined together for a short distance 97 

(Figures 1 and S4–S6) and formed the LC, which had SτC and τSC. Therefore, the water 98 

treatment can prevent the destruction of the space–time structure of the leukocytes from the 99 

certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission. 
The copyright holder for this preprint (which was notthis version posted February 8, 2019. ; https://doi.org/10.1101/543611doi: bioRxiv preprint 

https://doi.org/10.1101/543611


7 

 

tissue injury and the destruction by mixing of the leukocytes from the multi tissue-injury. The 100 

size was assumed to be proportional to that of the tissue injury because larger leukocytes exist in 101 

larger injuries. The larger cluster that exceeds that of a small tissue injury does not exist (Figures 102 

1–5 and S2–7). 103 

Time and phase condition of the WSTLs/WTLs 104 

The active leukocytes (ALs; Figure 2), destructive leukocytes (DLs; Figure 3) and LC are 105 

presented in Definition S7 (Figures 2–5). 106 

SOC and OOC observation 107 

Reading the SOC image is possible with the RDE (science eye) in the brain (i.e. the SOC 108 

recognises the graph as a result of arithmetic, operation and calculation) (Definitions S1–7, 109 

Method S1). The OOC was calculated using a common digital computer. 110 

Algorithm 111 

First algorithm of the arithmetic circuit creation 112 

Circuit elements 113 

A conventional computer consists of AND, OR and NOT gates in a logical circuit. This 114 

leukocyte circuit (LC) as SτC consists of Zai and Kyoku (Definitions S1–S3). The 115 

WSTLs/WTLs are Zai, and had an inner-space and inner-time. The inner-space herein is ΔN 116 

(zero dimensional space; Po is the number described in Definitions S1, S3, and S7). The 117 
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inner-time is Δτ (Po is the fixed-time described in Definitions S1, S3 and S7). ZaiN and Zaiτ 118 

(ΔN/Δτ) consist of WSTLs/WTLs (Figures S4–7). ‘N’ is the number of cells {leukocyte(s) or 119 

microorganism(s)}. tn is the physical time. τ denotes the phase time by a biological activity time 120 

(Figure S8, Definitions S1.6 and S7). The changes in the boundaries (as the membranes of cells 121 

or nuclei) are the changes of the phase time (the main value of τ is ‘1’; τ = 1). The boundary 122 

defines the inner-Kyoku (iK; Definitions S1–S3). Zai constitutes a real coordinate system (RCS; 123 

Figure 6 C3-RCS). C1 RCS and C2 RCS are the components, which did an inheritance 124 

derivation from C3 RCS (Definitions S3.6.1 and S6.1 and Figure 6). n and m are the phase 125 

values as positive integers (Definition S1). n is origin (relative or absolute), whilst m is 126 

non-origin. 127 

Circuit build 128 

Considering whether leukocytes were immersed in water and near tissue injury, the leukocytes 129 

were conservatively sampled by the MCE (Figure S1) and immediately immersed in water or 130 

water solution (Figures 1, S2, and S3). The microscope images of these leukocytes were then 131 

used to generate single-layer leukocytes (SLLs; Figures 2 and 3), string LC (StrLC; Figure 4) and 132 

multilayer LC (MLC; Figure 5). These were equivalent to the arithmetic circuit itself, and could 133 

be used as the RDE (Definitions S1–S7 and Figures S4–S7). In other words, the equation and the 134 

operator(s) that elementised the nature formed the structure of the arithmetic circuit and the 135 
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resulting graph. The structure forms the arithmetic circuit and the resulting graph if the natural 136 

phenomenon is constructed and built on certain conditions. Accordingly, it defined the SOC. 137 

The LC in the SOC is defined as SτC. The LC in the OOC is defined as τSC (Definition 138 

S7.2, Figure S7). 139 

    
∆𝑠𝑝𝑎𝑐𝑒

∆𝜏
      (SOC) is 𝑆𝜏𝐶.                      Space = 𝑓(τ)     (OOC) is τSC.   140 

The SOC denotes the microscope images that simultaneously provide information on 141 

size and form and represent an RDE. In contrast, the OOC is the solution. 142 

 143 

Various LCs as the SOC as the arithmetic circuit and OOC 144 

StrLC 145 

SOC 146 

The StLC is the string LC, whose width ∅ is one WSTL/WTL. Therefore, the size of the tissue 147 

injury, which it indicates, is ∅ (Figure 4, Table S3). Therefore, tn denotes the physical time. 148 

 149 

SOC1 (from C1-RDE) 150 

The injury size is (N = 1), where N is fixed. Therefore, the equation uses time as a variable: 151 
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(

 
 n ⋅ 1n-m

nn−m
⋅ 𝑡

=

)

 
 
 

nn+S1m
⋅1

nn+S1m
⋅𝑡

=
nn+S1m
⋅ 𝑁

nn+S1m
⋅ 𝑡

=
nn+S1m
⋅ 𝑁

nn+S1m
⋅ 𝑡n+S1m n

 152 

A motion object without iK: DL (AL → DL): 153 

  
nn+S1m
⋅ 1

nn+S1m
⋅ 𝑡

→
𝑆1 ⋅ 1

nn+S1m
⋅ 𝑡

         (
without iK

with iK
) 154 

S1 is defined in Definition S2. 155 

SOC2 156 

Tissue injury form: 𝐷 ( nn-m
) , equal to one WSTL/WTL circle form  157 

You will observe StrLC as nn-m
 in the microscopic image in 𝐷( nn-m

). 158 

OOC 159 

𝑣m =
(yn+S1m − yn)

(tn+S1m − tn)

≅ 𝑜𝑟 =

( nn+S1m
𝑁) ⋅ ∅

nn+S1m
𝑡

 ≡
(n+S1m− n)𝑁 ⋅ ∅

(n+S1m− n) ⋅ 𝑡

160 

≡
S1⋅m⋅1 ⋅ ∅

S1 ⋅ m ⋅ 𝑡

Bundling
→
≡
←

𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑛𝑔

⋅
m ⋅ 1 ⋅ ∅

m ⋅ 𝑡
≡

∅

𝑡
 161 

In StrLC, N = 1, n is origin (AO or RO), and ∅ is one leukocyte diameter. 162 

tx is Kyoku value (x is positive integer),  𝑡 𝑎𝑛𝑑 𝑡nn+S1m
are Zai value (Po) 163 
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(tn+S1m − tn) ≅ 𝑜𝑟 = nn+S1m
𝑡 ≡ n ⋅n+S1m

𝑡nn+S1m
       164 

Properties 165 

A StrLC from the same injury can be described by the EOM; however, this StrLC biomarker uses 166 

the RCS to represent future inflammation, making it necessary to solve the problem of IDP-EOM 167 

by addressing smoothness. A cOOC expresses only one side. Therefore, it generates singularity 168 

and integration constants (Figure S9, Table S1). The EOM with Str Zai C3-CS (CS: coordinate 169 

system) (Definition S3.6.1, Figure 6, Text S6) is presented as follows: 170 

     
𝑑2𝑦

𝑑𝑡2
=  𝑎      𝑎𝑛𝑑     

𝑑2𝑦

𝑑𝑡2
=  𝑎 171 

This is only a ‘model’. 172 

The OOC with iK are 173 

Single Zai:   𝑦1 =
1

2
𝑎 (t )

2

+ 𝑣0 (t  )
1

+ 𝑦0 (t  )
0

 (1st quadrant) 174 

Single Zai:    𝑦2 =
1

2
𝑎(t  )

2

+ 𝑣0(t  )
1

+ 𝑦0(t  )
0
(2nd quadrant) 175 

Above the single Zai is the ωd switch that is ‘ON’. In this case only, t is a variable. The other is 176 

Po (Supplementary Method S1.1). The others are all ‘OFF’. The variable is phase (n and m). 177 

Zai continuum: 178 

𝑦1 =
1

2
𝑎 ( tn+m)

2

+ 𝑣0 ( tn+m)
1

+ 𝑦0 ( tn+m)
0
(Local in 1st quadrant) 179 

𝑦1 =
1

2
𝑎 ( tn+S2m)

2

+ 𝑣0 ( tn+S2m)
1

+ 𝑦0 ( tn+S2m)
0

(Relative in 1st quadrant)  180 

𝑦1 =
1

2
𝑎 ( tn+m)

2

+ 𝑣0 ( tn+m)
1

+ 𝑦0 ( tn+m)
0

(Relative in 1st quadrant)  181 
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 𝑦2 =
1

2
𝑎( tn+m)

2

+ 𝑣0( tn+m)
1

+ 𝑦0( tn+m)
0

(Local in 2nd quadrant) 182 

 𝑦2 =
1

2
𝑎( tn+S1m)

2

+ 𝑣0( tn+S1m)
1

+ 𝑦0( tn+S1m)
0

(Relative in 2nd quadrant) 183 

𝑦2 =
1

2
𝑎( tn−m)

2

+ 𝑣0( tn−m)
1

+ 𝑦0( tn−m)
0

(Relative in 2nd quadrant) 184 

     y =  𝑦2 + 𝑦1   (𝑦1(1𝑠𝑡 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡) is 𝑆2 side, 𝑦2(2𝑛𝑑 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡)𝑖𝑠  𝑆1𝑠𝑖𝑑𝑒)   185 

a is the acceleration as Po; v0 is the velocity as Po; and y0 is the distance as Po. 186 

𝑆1 and 𝑆2 are the Str operators   (Definitions S2 and S3), and the observer in the local field 187 

(LF) is denoted as n + m. The operation was performed using the LF and the relative field (RF). 188 

The observer in the global field (GF) RF is denoted as n + S1m in the C3-CS, where the 189 

independent variables included t. n is the absolute or relative origin. Conventionally, at an 190 

origin, the direction of motion of the quadratic term is reversed (Figure S9). However, in an RCS, 191 

the quadratic term maintains the same direction, and the linear term of the conventional equation 192 

and of this equation maintain the same direction (Figures 6 and S10, Table S1). 193 

yx is the diameter ∅ of the WSTL/WTLs, whilst τx is calculated from the activity of the 194 

leukocytes. When y1 = ∅1, the velocity is calculated from the solution of the EOM {RF (real 195 

field)}: 196 

       𝑣𝑚2 = 
(yn−m − yn)

(tn−m − tn)
=

nn+S1m
(yn+S1m − yn)

nn+S1m
(tn+S1m − tn)

  (2nd quadrant), 197 

certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission. 
The copyright holder for this preprint (which was notthis version posted February 8, 2019. ; https://doi.org/10.1101/543611doi: bioRxiv preprint 

https://doi.org/10.1101/543611


13 

 

   𝑣𝑚1 =
(yn+m − yn)

(tn+m − tn)
=

n+S2mn
(yn+S2m − yn)

n+S2mn
(tn+S2m − tn)

    (1st quadrant) 198 

The object without iK (time has iK) is presented as follows: 199 

       𝑣𝑚2 = 
S1 ⋅ (yn−m − yn)

(tn−m − tn)
=

S1 ⋅ yn+S1m − S1 ⋅ yn

nn+S1m
(tn+S1m − tn)

  (2nd quadrant) 200 

  𝑣𝑚1 =
S2 ⋅ (yn+m − yn)

(tn+m − tn)
=

S2 ⋅ yn+S2m − S2 ⋅ yn

n+S2mn
(tn+S2m − tn)

    (1st quadrant) 201 

tn+S2m ≡ t ⋅ (n + S2m),   tn+S1m ≡ t ⋅ (n + S1m) = t ⋅ (n − m) 202 

y1, y2, …yn is one WSTL diameter, and t1, t2,…tn is the elapsed time of the WSTL. Acceleration 203 

is calculated from the solution of the EOM {RF (real field)}: 204 

𝑎𝑚2 = 
(vn+S1m − vn)

(tn+S1m − tn)
  ,      𝑎𝑚1 =

(vn+S2m − vn)

(tn+S2m − tn)
 205 

where v1, v2, …vn denote velocity, and t1, t2, …tn denote the elapsed time of the WSTLs. 206 

 207 

SLLs (AL or DL) 208 

C1-RDE (Definition S6): 209 

 

K
|
τn

N

Z
|
τn

=

K
|
n
Nτ

Z
|
n
τ

=  
dr Nτn
dr τn

=  
nn−m
𝑁2τ

nn−m
𝜏

−
n+mn

𝑁1τ

n+mn
𝜏

= +
nn+S1m
𝑁2𝜏

nn+S1m
𝜏

+
n+S2mn

𝑁1𝜏

n+S2mn
𝜏

  210 

Detail: 211 
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=

nn+S1m
𝑁2

𝑛𝑛+𝑆1𝑚
⋅ 𝜏𝑛𝑛+𝑆1𝑚

nn+S1m
⋅ 𝜏nn+S1m

−

n+S2mn
𝑁1

n+S2mn
⋅ 𝜏nn+S1m

n+S2mn
⋅ 𝜏nn+S1m

 212 

Properties 213 

The cases in which one N in C1-RDE is zero (or unknown) are called SLLs. The unknown cases 214 

cannot be calculated. However, if one term is zero, the SLLs are equivalent to C1-RDE (MLC); 215 

ALs are the acute stage (N2 > 0 and N1 = 0); and DLs denote the improved stage (N2 = 0 and 0 < 216 

N1). In the unknown cases, the ALs indicate the present inflammation, whilst the DLs indicate 217 

the past inflammation. Even if the other terms present the kind of values, the size of the LC is 218 

larger if the injury is larger. 219 

SOC of the SLLs 220 

The SOC of the ALs (Figure 2) is the right first term of the RDE, and the other term is zero. The 221 

SOC of the DLs (Figure 3) is the right second term of the RDE. The tissue injury size is nearly 222 

equal to the size of the WSTL/WTL cluster (Section MLC). The SOC evaluates the SLLs 223 

(leukocyte cluster with the same τ, Figures 2 and 3), where N is the number, and τ is the fixed 224 

time. 225 

An example of the ALs is (Figure 2, from AL0 in Figures 5A and S5–7): 226 
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nn+S1m

𝑁

𝜏
≡

nn−1
𝑁2𝜏

nn−1
𝜏

≡ nn+S1m

𝑁2 𝜏nn+S1m

𝜏nn+S1m

≡
nn+S1m
⋅ 𝑁2𝜏

nn+S1m
⋅ 𝜏

    227 

An example of the DLs from AL1 is (Figure 3, from AL1 in Figures 5A and S5–7): 228 

n+S2mn

𝑁

𝜏
≡

n+1n
𝑁1𝜏

n+1n
𝜏

≡ n+S2mn

𝑁1 𝜏n+S2mn

𝜏n+S2mn

≡
n+S2mn

⋅ 𝑁1𝜏

n+S2mn
⋅ 𝜏

 229 

AL → DL (life → non-life): 230 

→ S1    ,   ( → S2  )   231 

AL→DL:              
nn+S1m
⋅𝑁2𝜏

nn+S1m
⋅𝜏

→ 
S1⋅𝑁2τ

S1⋅𝜏n
=

S1⋅𝑁2𝑡

nn+S1m
⋅𝑡

  232 

In the case of the DL (Figure 3), 233 

S1 ⋅
𝑁

𝜏
≡
S1 ⋅ 𝑁1𝜏
S1 ⋅ 𝜏

≡ S1 ⋅
𝑁1 𝜏n+S2mn

𝜏n+S2mn

  234 

where a single value of m = 1 exists; τ is fixed time; t is real time; AL represents the active 235 

leukocytes exhibiting a dynamic movement (Figure 2); and DL does not have a dynamic 236 

movement (Figure 3). N is the number of leukocytes. τn + m is the phase time. 237 

In the case of the AL (τ = 1) (Figure 2): 238 

nn+S1⋅1
𝑁2𝜏 ≡ nn+S1⋅1

𝑁2𝜏
1
≡

nn+S1⋅1
𝑁2𝜏

nn+S1⋅1
1

    239 
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In the case of the DL (Figure 3): 240 

S1 ⋅ 𝑁1𝜏 ≡ S1 ⋅
𝑁1𝜏
1
≡
S1 ⋅ 𝑁1𝜏
S1 ⋅ 1

    241 

The SLL has the same τ value (m = 1), and the size of the SτC represents the size of the injury. 242 

MLC 243 

SOC 244 

The SOC shows the size of the injury as an MLC: 245 

The newer side term is 
nn−1 𝑁2𝜏

nn−1 𝜏

, whilst the older side term is 
n+1n 𝑁1𝜏

n+1n 𝜏

  246 

In detail, 247 

Newer side term: 

nn+S1⋅1
⋅𝑁2

nn+S1⋅1
⋅ 𝜏nn+S1⋅1

nn+S1⋅1
⋅ 𝜏nn+𝑆1⋅1

,  248 

Older side term: 

n+S2⋅1n
𝑁1

n+S2⋅1n
⋅ 𝜏n+S2⋅1n

n+S2⋅1n

⋅ 𝜏n+S2⋅1n

 249 

In C1: 
dr Nτn
dr τn

=

K
|
n
Nτ

Z
|
n
τ

=
nn−m
𝑁2𝜏

nn−m
𝜏

−
n+mn

𝑁1𝜏

n+mn
𝜏

=
nn+S1m
𝑁2𝜏

nn+S1m
𝜏

−
n+S2mn

𝑁1𝜏

n+S2mn
𝜏

 250 

certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission. 
The copyright holder for this preprint (which was notthis version posted February 8, 2019. ; https://doi.org/10.1101/543611doi: bioRxiv preprint 

https://doi.org/10.1101/543611


17 

 

= +
nn+S1m
⋅ 𝑁2𝜏

nn+S1m
⋅ 𝜏

+
n+S2mn

⋅ 𝑁1𝜏

n+S2mn
⋅ 𝜏

  (C3) 251 

τn+S1m = τ ⋅ (n + S1m) ,       τn+S2m = τ ⋅ (n + S2m),    252 

The numbers of leukocytes N2 and N1 and 𝑛𝑛−𝑚
𝜏 and 𝑛+𝑚𝑛

𝜏 as the phase time are 253 

extracted from the LC as SτC in Figure 5A by a biological activity time chart by leukocytes 254 

(Figure S8) (example of the time is “τ = 1, τ = 1 in LF, and τ = −1 in RF”; Definition 255 

S3). When a newer side term (m = 1) represents a core leukocyte, the size of the injury is 256 

represented by this as the LC (Table S2). SτC is the same as a CS that is equivalent to deform the 257 

dependent-variable-axis of the orthogonal-CS (Figure 6). 258 

Fluctuation velocity (Kyoku) (γN) 259 

The fluctuation in the velocity is described by C1-RDE: 260 

K
|
n
Nτ

Z
|
n
τ

=
nn−1
𝑁

nn−1
𝜏

−
n+1n
𝑁

n+1n
𝜏

=  
nn+S1m
⋅ 𝑁2𝜏

nn+S1m
⋅ 𝜏

−
n+S2mn

⋅ 𝑁1𝜏

n+S2mn
⋅ 𝜏

= γ N    261 

The inflammatory condition of each area of the τ zone is given as follows: 262 

1) An older zone being the same size as a newer zone represents a chronic stage: {N2 = N1 (each 263 

N ≠ 0)}. 264 

2) If a newer zone is smaller than an older zone, inflammation is in the improving stage: (N2 < 265 
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N1). 266 

3) If a newer zone is larger than an older zone, the inflammation progresses to an acute stage (N2 267 

> N1). 268 

4) γN is visualized (SOC) (Definition S6.2). 269 

γ in OOC (in C1, C2 and C3 RDEs) 270 

γ =

(

 
 
−

nn−m
𝑁𝜏

nn−m
𝜏

−
n+mn

𝑁𝜏

n+mn
𝜏
)

 
 1

N
=

(

 
 
−

nn+S1m
⋅ 𝑁2𝜏

n ⋅n+S1m
𝜏

−
n+S2mn

⋅ 𝑁1𝜏

n+S2mn
⋅ 𝜏
)

 
 1

N
    271 

The usual absolute value operator is as follows: 272 

| |＝ = +1  ,   | | = = −1    273 

|+1| =  +1  ,   |−1| = +1    274 

The relative absolute value operator (relative absolute operator): 275 

| | =  +1  ,   | | = +1    276 

The relative absolute value is as follows: 277 

N = (|− nn−m
𝑁𝜏| + |− n+mn

𝑁𝜏|) ⋅ 1/2 278 

γ =

(

 
 
 
 

− nn−m
𝑁𝜏 − n+mn

𝑁𝜏

|− nn−m
𝑁𝜏|+ |− n+mn

𝑁𝜏|

)

 
 
 
 
2

𝜏
 279 
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  N𝜏𝑛 = N0 ⋅ exp (γ𝜏𝑛 ⋅ 𝜏𝑛)    280 

N0 is the initial value; γ = 0 is the chronic stage (each N ≠ 0); γ < 0 in C1 is the acute stage; γ > 0 281 

in C1 is the improving stage (RF); γ < 0 in C2 is the improving stage; and γ > 0 in C2 is the acute 282 

stage (RF and LF). 283 

γ of SLLs 284 

The SLLs cannot be used to obtain the solution if there is no other term. In contrast, γ = 0 is the 285 

chronic stage if there is a term (the term is zero). C1-RDE: γ = S1(+2) is the acute stage (N2 > 0, 286 

N1 = 0); γ = S1(−2) is the improving stage (N2 = 0, 0 < N1; RF); C2-RDE: γ = S2(−2) is the 287 

improving stage (N2 > 0, N1 = 0); and γ = S2 (+2) is the acute stage (N2 = 0, 0 < N1; RF and LF). 288 

Antigen antibody reaction (background is Text S7) 289 

The fluctuation of γ according to an antigen–antibody reaction is presented as follows (C4, 290 

Definition S6): 291 

K
|
n
N1 τ

K
|
n
τ

=
|r N1 τn

|τn
=

dr N1 τn

dr τn
=

n   𝑁2 𝜏 ⋅ ε21

n𝜏

+
n   𝑁1 𝜏

n𝜏

 292 

𝐾
|
𝑛
N2 τ

𝐾
|
𝑛
τ

=
|𝑟 N2 τ𝑛

|𝑟 τ𝑛
=

dr N2 τ𝑛

dr τ𝑛
=

n   𝑁2 𝜏

n𝜏

+
n   𝑁1 𝜏 ⋅ ε12

n𝜏

 293 

1N depicts the leukocytes; 2N indicates the infective antigen (bacteria or microorganisms); ε is an 294 
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interference coefficient; ε12 is the phagocyte number coefficient pertaining to the leukocytes; and 295 

ε21 is an invocation (cytokine) coefficient of the leukocytes to an antigen. 296 

γ1 𝜏𝑛 =
ε21 ⋅ nn−1

𝑁2 𝜏 + n+1n
𝑁1 𝜏

|ε21 ⋅ nn−1
𝑁2 𝜏| + | n+1n

𝑁1 𝜏|

⋅
2

𝜏
 297 

γ2 𝜏𝑛 =
nn−1
𝑁2 𝜏 + ε12 ⋅ n+1n

𝑁1 𝜏

| nn−1
𝑁2 𝜏| + |ε12 ⋅ n+1n

𝑁𝜏1 |

⋅
2

𝜏
 298 

1N0 is the initial value of leukocyte, and 2N0 is the initial value of bacteria: 299 

  N1 τn = N1 0 ⋅ exp ( γ1 τn ⋅ τn)    300 

  N2 τn = N2 0 ⋅ exp ( γ2 τn ⋅ τn)    301 

The τ ratio (τr) is used if the reaction time of existence 1 (1N) and existence 2 (2N) is different: 302 

  N1 τn = N1 0 ⋅ exp ( γ1 τn ⋅
τn
τr⁄ )    303 

As a result, a stable solution is obtained (Figure 7). The conventional SDE was unstable by 304 

above different-object interference (AO), and the solution described vibration and rotation, 305 

where the new SDE successfully converges. Therefore, the future of inflammation becomes 306 

clear. 307 

 308 

IMPLEMENTATION 309 
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StrLC 310 

The SOC simultaneously presents size and form. Time is calculated by the OOC; hence, the SOC 311 

is inaccurate. 312 

ALs:              (
n ⋅1n−m

nn−m ⋅𝜏

=) 
nn+S1m
⋅1

n ⋅n+S1m
𝜏

  =
nn+S1m
⋅𝑁2

nn+S1m
⋅𝑡

  313 

t: physical time 314 

Size: 315 

 𝐷 ( nn−m
) ≓ 15 𝜇𝑚 , | 1 ⋅ ∅| ≓ 15 𝜇𝑚       316 

  | |𝑖𝑠 𝑅𝐴𝑂,    ∅ ≓ 15 𝜇𝑚    (Table S3)  317 

The tissue injury size is 𝑁2𝜏 = 1.  The size is the same as WSTL/WTL (Figures 2, 4 and S4 B, 318 

C, D, and H). The space information was constant, whilst the time information was variable. 319 

Therefore, the form of the injury predicted from this StrLC form is the injury of a pipe-like form 320 

of approximately 15 μm in diameter. 321 

OOC 322 

The transition from stage AL1s to AL2s (Figure S8) took 28 min (Table S4). (m = 1, N = 1) 323 

𝑣𝑚 =  
∅

𝑡
=

15

(28/60)

=
32

⋅ 1

 324 
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|
32

1

| = 32     ( | |is RAO ) ,   (
32

1

= 32 = −32  without RAO)  325 

Accordingly, ∅ = 15 μm (Table S3). The velocity is 7 μm/h. The tissue injury size is 15 326 

μm (constant). The transition from stage AL0s to AL1s took 4 h 24 min (264 min, Table S4) at 327 

3.4 μm/h. 328 

Conventional problem observed from StrLC SOC and OOC 329 

The dynamic information for this StrLC included time and cell injury information. The tissue 330 

injury information was constant. Using StrLC, we could understand the problem of observation 331 

via a one-cell unit, which enabled us to elucidate the problem of Lcnt and FCM. 332 

SLL 333 

SOC 334 

τ is the phase time in Figure 2 (τ = 1). The SOC can be located with SOC1, SOC2 and SOC3 in 335 

order of thinking. You will realise the size of inflammation and the future stage by the SOCs. 336 

SOC1: Injury form 337 

A figure (graph) of  DN

(

 
 nn−1

𝑁𝜏

nn−1
𝜏

, 𝑥, 𝑦 

)

 
 

is in each envelope (white closed line) in Figure S4. 338 

x and y denote the microscope images on a 720 × 480-pixel orthogonal-CS. The other variables 339 

are the same as the SOC3. 340 
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SOC2: Injury size 341 

 |
| 

nn+S1⋅1
𝑁𝜏

nn+S1⋅1
𝜏

|
| = || 

nn−1
⋅ 𝑁𝜏

nn−1
⋅ 1

|| = [4, 8, 𝑎𝑛𝑑 99]  (𝐹𝑖𝑔. 2  𝐺, 𝐾, 𝑎𝑛𝑑 𝑂 ),     342 

| |  𝑖𝑠 𝑅𝐴𝑂 343 

SOC3: Graph of size and form 344 

nn+S1⋅1

𝑁𝜏
𝜏
= nn−1

𝑁𝜏 = ⋅ (+4,+8 𝑎𝑛𝑑 + 99)   345 

is the acute stage. The injury size is the SOC 2. The injury form is SOC1. 346 

OOC as a part of C1-RDE (MLC) 347 

If the other term is zero, γ = −2 = S12 is the acute stage (N2 > 0, N1 = 0; Figure 2). Figure 3 shows 348 

the improving stage (γ = +2 = S22; N2 = 0, N1 > 0). 349 

MLC 350 

SOC (Applied data: Figures 5A and S5–S7, Table S2) 351 

SOC 1 Injury form: 352 

Figure (graph) of  DN

(

 
 nn−m

𝑁2𝜏

nn−m
𝜏

, 𝑥, 𝑦

)

 
 
, 𝑎𝑛𝑑 DN

(

 
 n+mn

𝑁1𝜏

n+mn
𝜏

, 𝑥, 𝑦

)

 
 
     353 

based on the insets (white closed line) in Figure S6. 354 

The upper term is the number of leukocytes (size), whilst the lower term denotes a certain τ zone 355 

of one leukocyte cluster. 356 
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SOC 2: Injury size (Table S2) 357 

  ||
nn−1
𝑁2𝜏

nn−1
𝜏

|| =
476

1
= 476  (Figure S6 red dots as area 1)     358 

||
n+1n
𝑁1𝜏

n+1n
𝜏

|| =
286

1
= 286   (Area 2 in Figure S6)   359 

τ =1, |  | is RAO; the core is area 1 (red dots); and outside is area 2. 360 

SOC 3: graph of size and form injury: 361 

Area 1 (AL core) 362 

nn+S1⋅1
𝑁2𝜏

nn+S1⋅1
𝜏

=
nn−1
𝑁2𝜏

nn−1
𝜏

=
476

1

= 476  363 

Area 2 364 

 
286

1

= 286   365 

The figure (graph) is the result of the RDE of areas 1 and 2, and one may be able to count in a 366 

moment in this graph (as SOC1-3). 367 

SOC 4: Fluctuation velocity and γN; Kyoku 368 

From Table S2 (N2 = 476, N1 = 286): 369 
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nn−1
𝑁2𝜏

nn−1
𝜏

−
n+1n
𝑁1𝜏

n+1n
𝜏

=
nn−1
476

nn−1
1

−
n+1n
286

n+1n
1

= |
n

(S1 ⋅ 190 ) =
S1
|
n

(190 ) 370 

The fluctuation velocity value (γN) of Kyoku is {|(S1190 )}, representing the acute stage. γN is 371 

visualized (SOC). 372 

OOC 373 

Table S2 shows that γ was |(−0.5) = |(S10.5 ) in C1 (RF), representing the acute stage. 374 

Nτn = N0 ⋅ exp (γτn ⋅ τn) 375 

777 = 286 ⋅ exp(0.5 ⋅ 2),   785 = 476 ⋅ exp(0.5 ⋅ 1) ,   472 = 286 ⋅ exp(0.5 ⋅ 1) 376 

S1 is the abbreviation. This equation is discovered as gsOOC in a part of SOC LC in Figures 5A 377 

and S7, and will be presented as a bar graph or a line graph. Naturally, γ of an antigen is 378 

required. 379 

Antigen–antibody reaction (prey and new predator) (C4-CS) 380 

SOC (Figures S11 and S12) 381 

The display of the number of bacteria in a certain τ time and the number of leukocytes in the τ 382 

time were pseudo-SOC because ‘ε’ could not be used for the SOC. Moreover, the number of 383 

bacteria was not accurate in this case. Therefore, the SOC was also inaccurate. In the future, the 384 

display of SOC must be improved, and ‘ε’ must be used for the SOC. 385 

OOC (Figure 7) 386 
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The solid lines depict the bacteria, whilst the dashed lines depict the leukocytes. 387 

As an example, γb = |S10.50 (Table S2, S1_Supporting Information); γg = |S20.25 (Marsh 388 

et al., 1994); ε21 = 0.5 (ε21: arbitrary numbers were substituted; the appropriate number will be 389 

determined in future studies); ε12 = 250 (Phagocytosis Assay Kit, 390 

https://www.funakoshi.co.jp/contens/3695); f2(τ) is the number of bacteria; and f1(τ) is the 391 

number of leukocytes. The relative τ ratio (τr) is 1.3 (1:1.3; τr: arbitrary numbers were 392 

substituted; the appropriate number will be determined in future studies). Accordingly, τ = 10 at 393 

the time of interfere. The number of antigens was set to 0 when the antigen was set to 0. 394 

The dissolution of the AO and the RO singularity using view-operator was successful 395 

for the OOC. 396 

 397 

DISCUSSION 398 

As mentioned earlier, the RDE is put in the brain. When observing Figures 2 to 5 and Figures S4 399 

to S7, one will recognise having become Dr. Perio (specialist periodontist), with the Perio eye 400 

(periodontal-diagnostic doctor's eye) by the SOC and gsOOC. Accordingly, the SOC has a 401 

real-time property. No ‘model’ exists, and no complicated property, like OOC, calculates the 402 

solution. The SOC will educate A.I. and the young doctor. Furthermore, the OOC from the SOC 403 

will extend it more precisely. 404 
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Conventional science only has the OOC; therefore, science has various problems. The 405 

problems of cOOC are also mostly shown by the SOC, and will mostly be solved by the SOC. At 406 

such time, the LC was found as the SOC in the periodontitis examination at the clinic. An 407 

example is the inflammation, in which cell information from cOOC has problems. Therefore, 408 

inflammation is described by the SOC and a new OOC from the SOC. Moreover, the LC as the 409 

RDE, which realises the SOC, solves the problems of structural bioinformatics and enables the 410 

measurement of local inflammation: 411 

1) The SOC (LC) has the structure of bio-information, which can measure the space of the 412 

inflammation in time. Therefore, it solves the problem of cell injury (cell information) and tissue 413 

injury (tissue information). 414 

2) The SOC LC exhibits no destruction of the structure of bio-information by conservative 415 

sampling. 416 

3) The SOC as LC by the RDE has the smoothness of differentiation. 417 

4) The C4-RDE is a stable SDE. 418 

5) Therefore, the observing eyes of the scientist and the doctor are considered to be the RDE, 419 

which consist of primitive-operators, or the primitive-operators themselves. 420 

In the future, the SOC will show us not only inflammation, but elementary particle, the life 421 

and the new figure of the space–time continuum. Additional details have been provided below. 422 
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The diagnosis of the inflammation by the SOC is equivalent to the diagnosis of a new 423 

OOC from the SOC. However, the SOC already had the result when the sample was obtained. 424 

Accordingly, except for the manufacturing time, the calculation time of SOC is zero. If the 425 

calculation time is zero, the computer has P = NP property (Cook, 2000). Moreover, the 426 

relationship between gsOOC(s) and SOC is P = NP (Figure S7). A (conventional) computer does 427 

not include the manufacturing time in the calculation time. 428 

The LCs (StrLC, SLL and MLC) described above accurately present cell and tissue 429 

injuries. Space information is represented by an empty space in a healthy tissue. The invasion is 430 

greater if the empty space is larger (even if the extent of cell injury is the same). 431 

The analytical methods used in modern pathology are systems, in which cells are 432 

individually analysed. These approaches, including FCM, destroy tissue injury information. 433 

Transferring these concepts to inflammation assessment requires the measurement of leukocyte 434 

cluster information before the FCM because the FCM destroys the cluster of inflammatory cells. 435 

Importantly, the Lcnt destroys a cluster similarly. 436 

 WTLs and WSTLs combine when in close proximity, and a larger leukocyte cluster 437 

arises from a larger injury (be careful of the amount of supply of leukocytes). In contrast, a large 438 

cluster does not derive from a small injury. Therefore, the size of the leukocyte cluster (in a time 439 

zone) is proportional to the volume of the injury (in a time zone). This allows use of a staining 440 
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solution to enable the observation of the changes in the injury in a time section and permits the 441 

representation of the injury as an SτC LC. 442 

The ‘EOM’, including the NSE, can be easily applied in practice. However, such 443 

application of this equation is associated with several problems from AO or RO. These problems 444 

can be solved using the primitive-operator. 445 

 The SLL is a subset of the MLC. In the future, studies will be needed to analyse the 446 

inner time for the SLL (to MLC). The MLC can be used as a biomarker for C3-RDE (and 447 

C4-RDE). These RDEs are the SOC. 448 

 The volume of the injury at a certain time is proportional to the volume of the LC of the 449 

same τ cluster. Therefore, the LC can be used to calculate the velocity of inflammation and the 450 

antigen–antibody reaction. The RDE can operate the future, the past and the present of the LC. 451 

Conventional mathematics, including the CDE, expresses only the world of S2. 452 

Therefore, a function can be used only in the first quadrant, and the problem changes to one 453 

associated with singularity and non-smoothness. If a function differentiates in the 454 

conventional-CS, in which S1 does not exist, a quadrant change is unnatural and not smooth. Str 455 

is eternal even if the function differentiates at any time. If the function does not use an Str 456 

operator (View operator), it cannot obtain smoothness. 457 

The CDE is presented as follows: 458 
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𝑓′(𝑥) =   lim
ℎ→0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
       459 

An example: 𝑓(𝑥) = 𝑎𝑥2 in the RStr (S1) side (Zai has inner Kyoku. S1 or S2 has no inner 460 

Kyoku.). 461 

lim
ℎ→0

𝑓( 𝑥 + ℎ) − 𝑓( 𝑥)  

ℎ
= lim
ℎ→0
(+2a 𝑥 + a ℎ) = +2𝑎 𝑥   (pC2) 462 

   lim
ℎ→0

𝑓(S1𝑥 + S1ℎ) − 𝑓(S1𝑥)  

S1ℎ
= lim
ℎ→0
(+2aS1𝑥 + aS1ℎ)463 

= +2𝑎S1𝑥   𝐴 𝑏𝑟𝑒𝑎𝑘𝑑𝑜𝑤𝑛 𝑜𝑓 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑢𝑚 𝑖𝑠 𝑎 𝑝𝑟𝑒𝑚𝑖𝑠𝑒.   464 

   lim
h→0

f(S1x + S1h) − f(S1x)  

S1h
= lim
h→0
(+2aS1x + aS1h) = +2aS1x   (pC4)  465 

The limiting value in the CDE belongs in pC4 (Imaginary operator and value), which is a scale. 466 

Zai (value) (pC2) is described by an italic character. Kyoku (value) (pC1), pC3, pC5 and pC4 are 467 

described by standard characters. The correspondence to pC2 (real) from pC4 (imaginary) gives 468 

Zai. Therefore, StrLC is a transient form from CDE to RDE. 469 

The numerator is bundled as follows: 470 

𝑓( 𝑥 + ℎ) − 𝑓( 𝑥) =  𝑎 𝑥 𝑥 + a ℎ 𝑥 + a 𝑥 ℎ + a ℎ ℎ − a 𝑥 𝑥   471 

=   𝑎 𝑥 𝑥 + 2a ℎ 𝑥 + a ℎ ℎ −  𝑎 𝑥 𝑥 = +2a ℎ𝑥 + a ℎ2   472 

The denominator is bundled as follows: 473 

+2a ℎ𝑥 + a ℎ2

ℎ
= +2a 𝑥 + a ℎ    474 

The relationship between the CS (StrZai) and the function is exact. 475 

certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission. 
The copyright holder for this preprint (which was notthis version posted February 8, 2019. ; https://doi.org/10.1101/543611doi: bioRxiv preprint 

https://doi.org/10.1101/543611


31 

 

Str (S2) side: 476 

lim
ℎ→0

𝑓 ( 𝑥 + ℎ) − 𝑓( 𝑥)

ℎ
= lim
ℎ→0

(+2a 𝑥 + a ℎ) = +2𝑎 𝑥 477 

Exponent: 478 

𝑒 𝑡 =
d𝑥

dt𝑥
𝑒 𝑡         𝑥 𝑖𝑠 𝑖𝑛𝑡𝑒𝑔𝑒𝑟    479 

𝑒 𝑡 =
d𝑥

dt𝑥
𝑒 𝑡 =

d𝑥

dt𝑥
𝑒+𝑡     𝑥 𝑖𝑠 𝑖𝑛𝑡𝑒𝑔𝑒𝑟    480 

𝑒−𝑡 =
d𝑥

dt𝑥
𝑒−𝑡     𝐼𝑓 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑥 𝑖𝑠 𝑒𝑣𝑒𝑛  481 

The CDE cannot determine Kyoku; therefore, the singularity and the integration constant are 482 

generated, allowing the convergence-differentiation using only one side of the CS. 483 

If a conventional CS is established on an imaginary scale {imaginary-coordinate-system 484 

[ICS] in pC4 (Definition S1.5)}, the function involves a factor that represents a view (particularly 485 

Gv1), with the tool used to solve it as the Str operator. The view will change if a function mixing 486 

‘–’ as the view (value) differentiates conventionally. This is unnatural and considered as the 487 

cause of the smoothness problem associated with differentiation. We must not mix absolute 488 

minus and relative minus without distinguishing them (i.e. relative operations RStrZai and 489 

LStrZai). The RCS for natural science should be formed from StrZai (Figure 6), with this view 490 

representing an observation. Therefore, the CS is the Zai (existence) itself and the observation. 491 
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(IDP-EOM is improved by the C3-CS. A different-object interference is improved by the C4-CS. 492 

The NSE is improved by the C3-CS and/or C4-CS.) 493 

The global view in a conventional-CS has to be distinguished from the function by the 494 

Str operator (particularly Gv1= – ). The view is borrowed from the CS; hence, it must not be 495 

changed by conventional convergence-differentiation and a conventional absolute-value-operator. 496 

The conventional differential equation expresses only one side (LStr area), and the smoothness of 497 

a differential equation requires an Str operator similar to an EOM. The NSE is not equipped with 498 

Str operators and not smooth under all circumstances. The perfect answer to the Clay Millennium 499 

Problem (Fefferman et al., 2000) using the NSE is presented as follows: 500 

   ∏ =     501 

The limitations of the SOC, RDE, primitive-operators and SτC (LC) are currently 502 

unknown. Hence, research in this field should be continued to determine the limitations. 503 

 504 
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Figure and Figure Legends 570 

 571 
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Figure 1. Leukocyte–dissociation curves. (A) Time 0:00:00 is the start of the experiment. The 572 

contact line (Figure S2) represents a primary bond. (B) Time 6:12:10 is the point after initial 573 

dissociation. Coupling occurs via a secondary bond between two leukocytes. (C) Time 7:48:23 is 574 

the point of secondary dissociation and bond breakage. (D) Time 8:01:37 is the point after 575 

secondary dissociation. (A–D) Scale: 10 μm. (E) The bond length (Bl) describes the length of the 576 

contact line formed by the primary and secondary bonds. Leukocyte 1 (L1) represents the upper 577 

leukocyte diameter, whilst L2 represents the lower leukocyte diameter. The distance between L1 578 

and L2 is denoted by ‘Dist’. 579 
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 580 

Figure 2. AL clusters identified according to the dynamic movement of the organelles 581 

following WTL. (A) Single and (B–O) multiple leukocyte clusters (A–N) Scale: 10 μm and (O) 582 

40 μm. 583 
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Before applying the RDE, ‘Model’ is seen as the CDE with many singularities. It is perceived as 584 

SOC after RDE application. 585 

 586 

Figure 3. DL clusters. Destructive leukocytes (DL) clusters. Scale: 40 μm. 587 

DL cannot be analysed by CDE. The analysis is possible for SOC. However, DL gradually loses 588 
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continuity. SOC also collapses according to it. However, DL is useful to diagnostics. 589 

 590 
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Figure 4. StrLC by WSTL. Results of the WSTL as measured by fluorescence. (A) Results of 591 

the WSTL according to a phase-contrast observation. Older cells are white, whilst newer 592 

leukocytes are black. Scale: 10 μm. (B) Results of the WSTL as measured by a fluorescence 593 

mode observation. Older leukocytes are white, whilst newer leukocytes are black. Scale: 10 μm. 594 

StrLC is a string function with a CS as an independent axis. AO- or RO-type singularity is 595 

observed according to this function. StrLC shows us various problems, such as EOM and CET. 596 

The calculation of AO or RO is possible using primitive-operator. 597 
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 598 

Figure 5. MLCs as SτC by WSTL. An AO-type singularity is observed at the centre of the 599 

MLC. (A) Enclosure at the outermost periphery of a fibrous connective tissue indicating a 600 

complete view of one tissue injury. Scale (A, C and D): 100 μm and (B) 200 μm. Before 601 

applying RDE, ‘Model’ is perceived as the CDE with many singularities. After applying the RDE, 602 

it is perceived as SOC. It has solution as OOC. MLC shows the complete SOC RDE. MLC can 603 

observe gsOOC simultaneously. 604 
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Figure 6. Real coordinate system. Condition 3, coordinate system according to StrZai on the 606 

G-axis (horizontal axis). The orthogonal axis is the K-axis. Single StrZai (Np = S1•1 = −1, Wp = 607 

S1•2 = −2) (Np = S2•1 = +1, Wp = S2•2 = +2) and StrZai continuum (Np = S1•2 = −2, Wp = 608 

S1•2 = −2) (Np = S2•2 = +2, Wp = S2•2 = +2). Po is time (t = 5). 609 
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t ≥ 0 614 

The C3 coordinate system solves the problems of singularity, integration constant and initial 615 

value. The red (and blue) line denotes the ‘right line’. 616 

 617 

certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission. 
The copyright holder for this preprint (which was notthis version posted February 8, 2019. ; https://doi.org/10.1101/543611doi: bioRxiv preprint 

https://doi.org/10.1101/543611


46 

 

Figure 7. Antigen–antibody reaction according to Lotka–Volterra equations. The solid line 618 

represents bacteria, whilst the dashed line represents leukocytes. 619 
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