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Abstract:

Based on a new ternary logic(triad logic), triad philosophy and triad science are introduced. In

triad philosophy, triad ontology, triad methodology and triad epistemology have been developed. In triad sci-
ence, The concept of quantity coordinate is introduced and that the idea of quantity-space-time cannot be sep-
arated is established. Einstein gravitational field, Maxwell electromagnetic field and Yang-Mills gauge field
have been unified in form with a unified action. Eleven dimension field and vacuum are interpreted by the uni-
fied theory. A new triad cosmos model and the idea of substance generation have been proposed. With triad
methodology, a new unified philosophical and scientific system has been established for combining all human

knowledge together as a whole.
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INTRODUCTION

In past philosophy and science, dual philos-
ophy or dichotomy was emphasized. And when I
systematize the triad thoughts, I can introduce
triad philosophy and triad science based on triad
logic. Triad philosophy and triad science are
contemporary developments that penetrate West-
ern, Chinese and Eastern thoughts. With the tri-
ad method, some scientific posers such as uni-
fied field theory and quantum cosmology can be
solved.

As language logic constructs the foundation
of philosophy and mathematical logic constitutes
the base of science, all the ideas of triad philos-
ophy and triad science begin at triad logic.

TRIAD LOGIC

In triad logic, there exist triad operators
(+, *, R) and three values(1,0, — 1).
Their value table fits an extended Lukasiewicz L;
(Lukasiewicz, 1930) system shown as follows.
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triad philosophy, triad science, temary logic, methodology, unified field theory, cosmology
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This is a non-symmetric temary logic.
Based on the above value table, I can prove
following laws.

1. The exchange law

A+B=B+4 A*B = B*A ARB = BRA

Demonst .

A B A+B B+A A*B BxA ARB BRA

1 11 1 1 1 -1 -1
1 0 1 1 0 0 -1 -1
1 -1 1 1 -1 -1 0 0
0 1 1 1 0 0 -1 -1
0 0. 0 0 0 0 0 0
0 -1; 1 1 -1 -1 1 1
-1 1i 0 0 -1 -1 0 0
-1 0 -1 -1 -1 -1 1 1
-1 -1 -1 -1t -1 -1 11

A+B=B+A A~B=B+A ARB = BRA
[Q.E.D.:

2. The combination law

(A+B)+C=A4A+(B+C) (A*B)*C=A*(B*C()

Demonst .
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{Q.E.D.]

= A*(B*C)

(AxB)Y*C

=A+(B+C)

(A+B)+ C

3. The distribution law

(ARB) + (ARC)

(ARB) * (ARC) AR(B=* C)

AR(B + C)

(A*B) +(A*C)

A*(B+ C)

(ARB) » (ARC)

AR(B* C)

_(ARB) + (ARC)

(A*B)R(AxC) AR(B =+

Ax(B+C) (AxB)+ (A*C) Ax(BRC)

8._C

Q.E.D.]

(ARB) + (ARC)
ternary logic. For example,

AR(B * C)

=(A*B)+(A*C) AR(B + C) = (ARB) * (ARC)
Certainly, we can also introduce symmetric

Ax(B+ C)
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kel 0 -1 x. 10 -t R. 1 0 -1
1il 10 11 10 -1 1i-1 -1 0
0il 0 -1 0! 00 O O0i-1 0 1

-1'0 -1 -1 -1'=-190 1 -1""0 1 1

but we will lose the combination law of + and
compatibility with dual system.

Based on the logic system, sentences will be
classified as positive sentences (true value, 1),
indefinite sentences (no value,0) and negative
sentences (false value, — 1) in language; and a
new pair operator R and s will be developed in
mathematics. Triad logic will provide more rich
logic meanings than past dual logic and can in-
troduce a lot of applications. Triad philosophy
will be developed based on triad language logic
and triad science on triad mathematical logic.

TRIAD ONTOLOGY AND TRIAD HERMENEU-
TICS

Synthesizing the ideas of Li ( rightness),
Ch’i (vapors), Hs’in (mind) in Chinese phi-
losophy, the ideas of Brahman, Maya, Atman in
Indian Philosophy, and Popper’s ideas( Popper,
1972) of objective matter( World 1), subjective
spirit(World 2) , objective knowledge (World 3)
in Western Philosophy, I set up triad ontology as
follows .

Abjective knowledge Subjective spirit
(Li, Brahman) (Hs’in, Atman)
Objective matter

(Ch’i,Maya)

According to Prof. Chung-ying Cheng’s on-
to-hermeneutics ( Cheng, 1996), Li in Chinese
Philosoply and Brahman in Indian philosophy is
interpreted as objective knowledge in Western
philosophy, so are Ch’i and Maya as objective
matter and Hs’ in and Atman as subjective spir-
it.

In Wittgenstein * s Tractatus Logico-philo-
sophicus( Wittgenstein, 1929), basic philosoph-
ic problem is relation of said and shown. And in
Triad philosophy, it is triad relation.

TRIAD METHODOLOGY AND TRIAD EPISTE-
MOLOGY

The methodological view of triad philosophy

is a system view. The triad method is general-
ized as follows in a system.

C:Regulation/ Adjustment element(s) B:Motivation/ Power element(s)

A:Foundation/ Basis element(s)

Every system and subsystem may be domi-
nated by three main elements. When a system is
controlled by three elements A, B, C, the sys-
tem may be called one order triad system. And
when A is divided as A;, A,, A;, B as B,
B,, B;and C as C,, C,, C;, the system that
contains nine elements may be called two order
triad system.

Generally, a system which consists of m ele-
ments may be called (n — 1) + 3—”; order triad
system. When m & [(1,3],n = 1 ;whenm €
[4,9], n = 2 ;and when m € [10,27],n =
3.

The generation and development of knowl-
edge must be a process: at the beginning, the
knowledge came from experiencing. After a man
concluded some principles or rules from experi-
ences , he could think based on the principles or
rules and got knowledge. When knowledge was
accumulated to large quantity and organized as a
system, human could get knowledge through le-
aming or studying. Thus, there are three sources
of knowledge:

Studying Thinking

xperiencing
Considering Kant’s philosophy ( Kant,
Schmidt Ed., 1927), experiencing, thinking
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and studying all may undergo “perception—>un-
derstanding—>reason” . I combine Kant’s episte-
mological line with Chinese “nine squares” as a
“cognition frame” (Fig.1)

reason 4192
Knowle(.]ge understanding {3 |57
developing .

perception 8|16

Experiencing thinking studying

I

Knowledge source
Cognition frame

Fig. 1

The numbers express the importance order
(the larger the number is, the more important is
the kind of knowledge.) contributing to modern
knowledge .

TRIAD ETHICS AND TRIAD VIEW OF LIFE

In ethics, triad relation is

Honesty (the true) Forgiveness (the beauty)

Charity (the good)

Triad ethics means that we should generally
be charitable to everyone under the condition of
maintaining the basic ecological balance and hu-
man living, should forgive other persons, and
should be sincere in society .

So, an ideal humanity or personality is the
unity of charity, forgiveness and honesty. I think
that humanity has complex multi — level inner
structure, which contains physiological, psycho-
logical and philosophical levels. It is a two order
triad system:

Understandin? Reason Emotion Love
onesty orgiveness
(Philosgphical Yeyel ) (Psychological level )
Perceptio Consciousnéss
Imaginatio olition

vel)

chax
(Physjological
indne:

In the system, charity(the good) is the dy-
namic source of kindness, volition and imagina-
tion. So are forgiveness (the beauty) of con-
sciousness, love, emotion and honesty( the true)
of perception, reason, understanding. The triad
ethics derives from the humanity structure.

Logic, science and law result from reason.
Courage, willpower and war are caused by voli-
tion. And joy, anger, anxiety, fear(terror) and
arts come from emotion. In physiological level,
volition is main; in psychological level, love is
main; and in philosophical level, reason is ma-
in. Humanity may mainly be a Trinity of voli-
tion, love and reason. Certainly, we cannot ig-
nore other natures, for example, there will be no
hope without imagination.

Paying attention to kindness and developing
reason are necessary paths for training ideal per-
sonality .

I think that the moral level will adapt to the
social civilization and economic level. In future,
everyone can choose a suitable ethics based on
his conditions. There are three standards for
choice:

1 High standard (The sage view of life) :
Charity for everything and forgiveness for every-
one. He is glad to help others and to act for so-
ciety . He will say: “I like to be charitable to the
world, forgiveness for all the people and honesty
in the society.”

2 Middle standard( The gentleman view of
life) : Keep goodness in mind and be upright in
action. He is peaceful and modest. He will say:
“I will keep charity and forgiveness for good
people, and honesty in society.”

3 Low standard( The masses view of life) :
Do not destroy social safety. He dislikes to help
others. But he does not hurt others either. He
will say: “I am charitable only to myself, for-
giveness only for my friends; but I am honesty in
society.”

If most people can get middle standard in a
society, the social morality will be good. Even
low standard will lead to peace and quietness.
The base is to keep “honesty in society” .

I think that agricultural civilization, industri-
al civilization and knowledge ( post-industrial )
civilization will meantime exist in the future
world. The triad civilization (society) will need
triad ethic regulation.
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Knowledge civilization Industrial civilization

Agricultural civilization

Triad Ontology, triad epistemology and triad
ethics construct the main frame of triad philoso-

phy.

THE FOUNDATION OF TRIAD MATHEMATICS
AND PHYSICS

In triad mathematical system, + and -,
x and + , R and s become triad operators.
Many new mathematical results may be intro-
duced based on R and s .

We need new definition of rotation R and
anti-rotation s in mathematics. The general def-

inition should be studied.

Coordinate Symmetry Conservation
Qu;mtity (r) broken none |

Space (s) space movement  momentum( p)
Time (t) time movement energy( E)

where k& is Boltzmann constant, h is Planck con-
stant and ¢ is velocity of light; o, €, 7 are sep-
arately density of mass, of energy and of infor-
mation; and m, E, [ are separately mass, en-
ergy and information. Considering information
equals negative entropy and based on the second
law of thermodynamics, we have

dQ

dH = =5 (4)
in which H is entropy, Q is heat and T is tem-
perature. Because E = — Q and I = — H in the
system, we get

dlsg;—: orE;JTdI (5)
Analogizing with  E = mc? (6)
We should have E = ITh? (7

Contained here is the idea of unifying the macro-
cosmos and micro-world, and combining the the-
ory of relativity and quantum theory.

The analytical method for triad physical sys-

Physical constant

k

h

c

When we apply triad scientific idea to physi-
cal system, we need a new coordinate or dimen-
sion corresponding to space and time. What is
the new coordinate? This is a lost basic coordi-
nate in past physics. I find it based on the think-
ing of relationship between number and quantity .
We do measure anytime and everything cannot
be separated from measure in the world. But we
ignored the basis of measure. There must be a
measure coordinate which is the basic dimension
of the world. We need the coordinate for mea-
sure. That is quantity coordinate. Quantity is
like space and time. Only when there is quanti-
ty, space and time can be measured. Thus,
quantity-space-time cannot be divided each oth-
er. Space-time-quantity constructs the cosmos
coordinate system. And number relates them to-
gether as a whole.

The basic triad physical frame, after quantity
coordinate is introduced, is shown as follows:

Coordinate integral

oy

tem required setting up of triad interaction at
first:

Trr Trs Tn
T:m; = ( qu )m = Tsr Tss Ts! (8)
T, T, T,

T, is triad interaction matrix (two order ten-
sor), T,, is the interaction between p and ¢ (p,
g = r, s, t) . Because space is three dimen-
sion, T, itself is also a three order matrix (two
order tensor) :

Ty Tn Ty

To = (Ty)ss = | T Tn Tn (9)
Ty Ty Txn

in which T; expresses the interaction between i

andj (i, j = 1,2,3).
The general action of triad unified field be-
comes

S = [LCris,00dt = [ g, T do (10)
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in which g, is triad gauge matrix corresponding’

to T,
B = (gpq)rst
gﬂ' gTS grt
g 812 813
g |8y 82 &xn| &« (11)
31 81 81
& &is 81

SU(3)xSU(2) xU(1) symmetry can be embed-
ded in Eq. (11). This is the mathematical form
of a new unified field.

If we replace asymmetric quantity coordinate
with symmetric charge coordinate, we can con-
struct standard model more easily; but we may
also meet same problems like standard model.

TRIAD UNIFIED FIELD THEORY

Applying the principle of least action and
calculus of variations, we have

88 = 8[L(r,s,0)dt = 5| guT,udt = 0

(12)
Eq. (12) means
[l{en 2+ 7 55 )or +
A R L
(gw iaz;& + T, %g;ﬂ)&]dt =0 (13)

A possible result of Eq. (13) is that every item
equals zero in it:

, T g
Quantity term g, ——3% + T, —a—r'”—v =0
g, a_Tji - T a_g.‘ﬂ
w gy T » 3y
aT g (14)
e b
8w 3, = 0, T, 3y = 0
JdT dg
Space term g, —7;& + T, —a—s& =0
IT dg,.
Ciw _ =723
B "3 T Js
T Ig (15)
L o _
B 5, o0, 7, 3s = 0

9T, Jg.
Timetermg/m%é—+ TP”(T%— =0
9T, Ig
Cimw _ “Em
aT dg

e __ﬂ_

As unified field exists, there must be g,

arT, aT,
0. So, we get—a}L = 0 from g;,v?;ﬂ =0. It
means that T, is independent of r . Therefore,

we can choose Einstein tensor which is only rela-
tive to space and time as T,

c* 1
To == Gy = - goc(Ra ~ 28.R) (D)
in which & = 816; G is constant, G, is Einstein
tensor, R, is Ricci tensor and R is total curva-

ture. This is Einstein equation (Pauli, 1958) in
the general theory of relativity .

Eq. (17) describes dynamic field. Compar-
ing with static field equation which contains cos-
mic item

1
- Eg,,uR + Ag;m)
(18)

we can find that the cosmos constant must be ze-
ro in motional cosmos.
As the space is three dimension, we can let

B 87rG( R

= (x,,%,%3)and t = ix, .
Combining 9—77%— 0 and =% 8T = 0, we get
Meanwhile, let g% g, %—Z‘? - g% T, 3 axu
= J, , we have
9%& s (20)

gs- (19) and (20) are Maxwell equations
(Trainor and Wise, 1981), in which T, is the
electromagnetic field tensor including electrical
field £ and magnetic field H

0 Hy, - H, -iE
-H, 0 H, - iE,
Tw =\ H, _Hm o -iK (21)
iE, iE,  iE; 0
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For Yang-Mills gauge field ( Yang and Mills,
1954) ,we can choose

JdB, JB, .
T, = 5;;— - ax; + ie(B,B, - B,B,) (22)

Thus, it can be concluded into Eq. (13) in
form.

Therefore, Eq. (13 ) containes Einstein
gravitational field, Maxwell electromagnetic
field, and Yang — Mills gauge field. So,. (10)
has been an action of the unified field.

When we process dynamic systems, there is
6t = 0. We can get dynamic equations of triad
unified field theory (UFT) from Eq. (13) as

Real integrated space

follows
g _&OT + T —ﬂag =0
©oor o or (23)
aT dg

. 8w _
8w 55 * Tw 5, =0

For unifying gravitational and electroweak
fields (Pandres, 1999), supersymmetry theories
(such as supergravity, superstring, SUSY Yang
— Mills theories, M theory ) are developed. But
these theories introduce elusive 10 or 11 dimen-
sion; and the triad UFT can directly get 11 di-
mension system which possesses realistic mean-

mng:

Imaginary integrated space

& 8rs &n I8 I8 ign
gn 812 &3 ign  1&n  18n

g |81 &n 8»n| &« - link dimension —~ gy |ign i8n ign| gy
g1 &xn &3 1831 8% 1&n

&rr 8is 8u 18y 18 18y

3 + 2 =5 dimensions

There is only five dimension integrated space
in the realistic world. (Here, I use term “inte-
grated space” for differentiating from four dimen-
sion space-time in relativity and abstract space in
mathematics. ) The model will help to eliminate
uncertainty from 11 dimension M theory or 10 di-
mension string theories to 5, 4, 3 dimension rea-
listic world when retrenching.

The vacuum is realistically the integration of
quantity-space-time which has decided physical
constants .

TRIAD COSMOLOGY

The basic triad cosmos model based on triad
physical framework is shown Fig. 2 .

White-hole: r=+=, =0, t=0

Expansive

. r: quanti
Cosmic tunnel q vy

5@ space
Contractive

f: time

Black-hole: r=-«, s=0, r=1=

Fig.2 Triad cosmos model

1 dimension

3 + 2 = 5 dimensions

The dark substances or negative substances
should be inside the cosmos or in cosmic tunnel.
All the substances spurt out from the white-hole
and falls into the black-hole, which forms a cos-
mic cycle. The CPT theorem should be correct in
the cosmos.

All the living beings, fruits and seeds are
like the model. The holo — cosmology can be
correct only in the model.

Spreading the cosmos out, I can give follow-
ing world picture.

We all know that there exist some steady
structural levels in the physical world such as
particle, nucleus, atom, molecule, condensed
matter, star, galaxy, and so on. We must de-
scribe these levels with a parameter. 1 introduce
structure level L, for this aim. For atom level,
L, = 0 ; for molecule level, L, = 1 ; for con-
densed matter level, L, = 2 ; for nucleus, L,
= — 1 ; and so on. Living things are very spe-
cial, therefore I give itL;, = 3 . All the levels
which we have found in the physical world are
shown as follows.
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Level : whitehole ..— Subparticle— Particle— Nucleus—— Atom
L1: L1=-w L|=—3 L1=-2 Li=-1 L|=0-|

F— Living things
Li=3
Molecule—1— Condensed matter—— Star——— Cluster of galaxies
Li=1 Li=2 Li=4 Li=5
——...Blackhole L=

substance or matter whose structure level is L,
consists of substances or matters whose structure
levels are (L; — 1) .

Let us consider a natural system with energy
which is on structure level L; . I classify the en-
ergy as structure energy or system energy E and
process energy or environment field energy E, .
Structure energy E is the energy stored and pro-
duced in the inner system. And process energy
E, is the energy formed and produced in the en-
vironment or between system and environment.
When a natural system is static and steady, its
structure energy E is constant. E| is a dynamic
concept. Where there is interaction or motion,
there is E, . Meantime, E may divide as inner
structure energy £, and combined energy or inner
field energy £, . E, is the static energy ( =
mc?) of substances which form the system. The
meaning of £, is same as that in atomic physics.

Based on the conservation law of energy, we
get

E = FE, + E, (26)

If we suppose energy which is produced or
stored in a system is negative, and energy which
comes from the environment or escapes from a
system is positive, we have

E=-1EI1-1E, 1 <0 (27)

A natural system is steady only when E, < |
E. | for definite L, . E, < | E_ | is important.
It means - E. < E, < E.. HE, <- E_,
“environment” will be more steady than “sys-

tem”. When E, = | E_ | , the natural system
whose structure level is L; will fall apart. But its
inner structure whose structure level << L, — 1

will keep steady relatively unless E is strong
enough to destroy the inner structure energy sys-
tem. Thus, all levels will relatively become in-

dependent of each other. The result may be
called as the law of level independence.

The more a system stores energy, the more
steady the system is. Hence, for a motional sys-
tem, the system equation for optimizing is

min £ = E_ + E,
subject to E, < | E, |

(28)

L, = constant, L, = 0,1, ---

Generally, we should pay attention to E, E.
and Ep that are functions of (r,s,t) .

When E, = O, the dual problem of E
(28) is

(29)

max | E, |
subject to £, = E,, E, < O

E, = FE., E. <0

It is shown from Eqs. (28) and (29) that
the principle of minimum energy is equivalent to
the rule of maximum combined energy .

While E, < | E. | , the inner structure of a
system is steady, but its state or status may vary
as E, changes (for example, solid, liquid or
gas). Therefore, we must describe the things
with another parameter. I introduce state level
L, for this purpose. L, = 0, 1, 2, *-- corre-
spond to various states of system on definite L; .
L, = O may be called basic state; L, = 1 may
be called first excited state or first dissipative
state; L, = 2 may be called second excited state
or second dissipative state; and so on. For atom
system, L, = n — 1 is the principal quantum
number. Thus, we may call L, as generalized
quantum number ( for condensed matter and
higher levels, L, is as if a macro-quantum num-
ber) . For definite L, and L, , while environment
possesses energy E, and the energy changes dE,
, we have E, + dE, < | E.(L, = 0) | for sys-
tem existing. dE, will influences the system
properties. When 0 < dE, < E.(L, + 1) —
E.(L,) , the system will keep in state L, ;
whendE, > E.(L, + 1) — E,( L,) , the sys-
tem will leap to state L, + 1 ; whendE, < O,
the system will fall to state L, —~ 1 . If a lot of
substances jump meantime from L, state to ( L, -
1) state , much energy will be released uniform-
ly like laser.
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When there exist two and more fields or forc-
es in the environment, a system which is in state
L, may divide into multiple sub-state levels (we
may introduce L; = 1,2, ) according to vari-
ous conditions. These seem generalized Zeeman
effect and Stark effect.

The idea for generation of substances in triad
physics concentrates to become that “coupling
introduces mass and waving produces particles” ,
which is an extension of wave-particle duality.
The coupling waves of quantity-space-time can
produce massy particles so that we do not need
Higgs mechanism for introducing mass. The ba-
sic ideas include that origin vibration in quantity
direction produces gluon G; that space direction
graviton g ; that time direction photon 7 ; that
basic coupling wave of quantity-space introduces
down quark d; that the basic coupling wave of
quantity-time introduces up quark u; that the
basic coupling wave of space-time produces neu-
trino v, and that the basic coupling wave of quan-
tity-space-time produces electron e. All the ba-
sic coupling waves are genons or basicons (gen-
eration 1) . Genons are relative stable. When ex-
cited by energy, genons will become excitons
(generation II and III). Excitons are relative
unstable and will decay into genons.

In addition, the triad methodology can also
be widely applied to sciences and technologies.
For example, there are many triad systems in
science and technology as shown Fig.3.

Information Information transference energy conversion

Energy

Substance tucture of substance

Effect Function

Structure

Fig.3 Triad System and Triad Methodology

The triad methodology can also be applied to
other systems, from bridge construction to ship
design, from economics to management, even
from literature to music. It is a generalized
method for thinking, analyzing and systematizing
in sciences and arts.

Although the above thoughts are only prelim-
inary ideas, I believe that the ideas will promote
new scientific advances.
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