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As is well known, real motion has two characteristics: uniform speed and variable speed. The changes in speed and curvature of
spatial position are related to the effects of force. Therefore, this article studies the relativistic expression of speed changes,
investigates the effects of force on variable speed, deformation, and position, so established the theory of comprehensive relativity
and the theory of force effect, thus solving the computational difficulty of curvature tensor.
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1. INTRODUCTION

The existing expressions of special relativity and general relativity are clear. Special relativity only applies to average velocity,
General relativity mainly describes universal gravitation. Many production and living conditions in reality are variable speed, The
change in speed is the effect of force. So now based on associated with variable speed, it is necessary to derive the comprehensive
theory of relativity and the theory of the Effects of force.

In this paper, according to the fundamental principles of Einstein's theory of relativity Einstein et al. (1935), Einstein (1908),
Furthermore the effect of variable speed on spatial displacement is proposed, So the expression of comprehensive relativity was
derived. Have also studied the various effects of force, the force effects of variable speed, variable energy, abnormal state, and
variable position are expressed, the study of these mechanical problems is related to the previously proposed theory of power
dynamics Ma (2023).

In the expression of this theory: (/T) describes the three dimensions vector, (/T) described the four-dimensional vector,(A)

described tensors, (4) Describe direction (ff’ ) Reverse expression of the time component of a 4-dimensional vector. (/T“’) Describe
the mutual displacement of spatial and temporal components in four-dimensional vectors, (4) described the average value of the
physical quantity. The program representatives of Equations and Formula are represented by <i>.

2. THE COMPREHENSIVE THEORY OF RELATIVITY

Many physical quantities vary depending on position and velocity, The derivation of relativity requires the comprehensive
introduction of the effects of position and velocity.
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The Comprehensive Theory of Relativity and the Effect of Force

2.1. THE EXPRESSION OF COMPREHENSIVE RELATIVITY

Under conditions of varying speed, the change in position is related to the characteristics of speed, The formula for
comprehensive relativity is expressed as follows:

t’

t
x=ykx'+ f udt’),x' =y(x —f udt);
0 0

Forlight speed: x = ct,x' = ct',t =t’

t t
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t t
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2.2, SIMPLIFIED EXPRESSION OF THE PUBLICATION OF COMPREHENSIVE RELATIVITY THEORY

According to the characteristics of average speed and variable speed in displacement expression, Introduce variable speed values
(¢) related to displacement, The simplified expression of relativity is as follows:

t _ T 1 1
':rzfudt=ut=>u=;=su(t):>y= =
0

T2 £2y?
\/1—@ \/1_0—2

= [nertia rate: € = 1; Accelerate:e < 1; Deceleration: s > 1;

oy g N (igigiiyif) <>
e = y=vy= = T € y<v
Ji-122/c2 J1-u?/c2 4t \cpgse>1oy>7
dr d [t " d . udt dt+td(eu) +td(£u)
= — = — = — = — = —_ = =
at @l A =g S g St g Su st g
cu
%:u(l_g)

2.3.ENERGY EXPRESSION BASED ON COMPREHENSIVE RELATIVITY THEORY
According to the effect of force on momentum, Force transfers energy in space, Force also has energy transfer in time and object

states, so it can always be the combined effect of state reversed four-dimensional force (f"’) and four-dimensional position (7<), The
expression of energy is as follows:

2 dp _ d(meyd) moudy + moydu d7

— 2 £ _ — =1

Bo=moc™.f =4 dt dt ae

0 0 == [0 =[BT s e se e 2, dp”
u=utic=>u _[i O]u_[i 0 [ic]—c+lu=>P =moyu”, f” = dt
Spatial energy accumulation: f d7; Time energy state change: f“) -dr©
=>dE=f-di+f°-df° =u-dp+u" - dp° <3>

= U - (moudy + mgydu) + (¢ + i) - (meudy + myydu®)
=my(d-udy +yd - du + (c + i) - (c + i)dy + y(c + in) - d(in))
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=my(U - Udy + yu - di + c?dy — U - Udy — yu - di) = myc?dy

v
S>E=E,+ f dE = myc? +f myc?dy = myc? + myc?y — myc? = myc?y
1

2.4.RELATIVE CHANGES ABOUT PHYSICAL QUANTITIES

The calculation principle of the relative reference frame variation of physical quantities: The physical quantity must be a four-
dimensional vector, The fourth component of a four-dimensional vector must be variable due to velocity. According to the principle
of power transmission through interaction, Interaction generates power (1), The interactive effect changes the four-dimensional
component (4,,) of the original physical quantity, The rate of change of the four-dimensional component is expressed as (1), So the
relative changes in the components of four-dimensional component must be expressed according to the principle of conservation

(¥Bs = 1 —ny), The physical quantities (/TO) about the old coordinate system (S;) generate new physical quantities (,AT) about the
new coordinate system (S) due to the transfer of power, Express as follows:

u U 7 2
ﬁ=%;a=yﬁ—21;ﬁ4=£;ﬁ=%;ﬁ=ﬁ+iﬁ4=%+i£=%+i;’Tﬁl;
N P A R T Y
3'=,3—lﬁ4=E_la=z—1y_1;=>ﬁ+[;'=2‘3"[;_ﬁ,=12ﬁ4 <4>
“YBy=1-1y, [;4=£=V(syz;r21)=(y€;ry1)=>1_ny=yﬁ4=y;1
e2—y-1
=>}']=T

The expression of the motion state based on the speed (%) is a motion of the new coordinate system (S) relative to the old
coordinate system (S;):

So:Ag = Ay + iAgs; S:1 = the motion of S relative to S,
=>1/)=a,§-ffo =a(E-fTO—Z-AO4)
c a
S:A=Ag+PB +idgs- (n — 1)
= A=A+ 9 = g+ Ay - L Ao~ <5>
=i, = iAps + Y (=ify) +idos(n — 1) = i(Agan — YL,)

e2—y-1 14

. u 14
=i(Aos- Ve? _“(;'Ao _E'AM) 'E)

The expression of the motion state based on the speed (i) is a motion of the old coordinate system (S,) relative to the new
coordinate system (S):

So: fTo = Zo + iAg4; S: U = the motion of S, relative to S

s i o,y
=>l,l}=aﬁ-A0=a’(;~Ao+a~A04)

SiA=Ag+YB+idg,- (1 —1) <6>
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4 o L TV u

. . . . . e-y-1 d . y Y
= Ay = iAgs + P - (ifs) +iAoa(m — 1) = i(Aos - T"‘ a(z'Ao +E‘A04) E)

>S:A=A+i4,

2.5. EXPRESSING THE RELATIVE CHANGES OF PHYSICAL QUANTITIES BASED ON TENSORS

According to the characteristics of the calculation, the relative changes in physical quantities can be introduced into tensor
expressions.

The relative variation of the fourth component has characteristics(K,), The derivation based on tensor expression is as follows:

e u o y-1l oy s U — y _u. . yB?
.ﬁ—c,a— 57 ,4—a,ﬁ—c,ﬁ—ﬁ+lﬁ4— +la—c+ly_1,
5_ 7 _u oy _u ypr_e-y-1
ﬁ_ﬁ lﬁ‘l-_c la c ly_ll 77— )/82
=>é=jk1);¢é =(jkn <7>

i 100 0

o —asmna T s [0 10 0

SkK=e0&={p @ J km={g o 1 0

1 0 0 0 n

The tensor (K') expression based on the speed () is a motion of the new coordinate system (S) relative to the old coordinate
system (S,):

Sy - S: U = the motion of S, relative to § = Ky = aB QB

u,/c au?/c?  auu,/c?  auguz/c?  —iugy/c
R =a u,/c (ﬂ U Uz —iz) | aupuy/ct aus/ct auyus/c? —iuyy/c
g usfc|\c ¢ ¢ a auzu /c?  auguy/c?  aui/c?  —iugy/c
iy/a iuy/c iu,y/c iugy/c v/ a
1+au?/c?  awu,/c?  auus/c?  —iwgy/c
2 2.2 2 ;
S auyu /e 1+ aui/c?  auyug/c?  —iuyy/c
S>R=Ry+Rs = 21/2 2/2 232/ , .2]’/ <8>
auzu,/c ausu,/c 1+ aui/c® —iuzy/c
iwy/c iuzy/c iuzy/c  n+vy?*/a

tensor (K') expression based on the speed (%) is a motion of the new coordinate system (S) relative to the old coordinate system
(So):

!

S, = S: U = the motion of S relative to S, = K'#
uy/c / au?/c?  auquy/c? auqus/c? iuly/c\

o | ua/c (ﬂ u; Uz iz) auyuy/c?  aui/c?  auyuz/c?  iuyy/c
uz/c lc ¢ ¢ a \au3u1/cz ausuy/c?  au?/c? iugy/c)
LK /e —iugy/c  —iupy/c  —iuzy/c ¥/
1+au%/c2 oculuz/c2 aulug/cz iury/c
7 atuzul/c2 1+z7¢u%/c2 du2u3/62 iugy/c <9>
B au3u1/c2 auguz/cz 1+0¢u§/c2 iugy/c
= Ko —iugy/c  —iugy/c  —iugy/c n+y?/a
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Calculation of relativistic quantities based on tensor expression:

So = S; So:Ag=Ag+idgs=(Aor Aoz Aoz iAgs)

if 1 = the motion of S, relative to S

1+auf/c*  auuy/c*  auuz/c®  —iwy/c\ /A,

S o auyug /et 1+ aui/c?  auyus/c? —iuyy/c || Ao
S:A=RA, = , : e Y

ausuq/c ausu,/c 1+ aui/c® —iuzy/c 03

fuyy/c iuzy/c iuzy/c  n+y?/a) o

if 1 = the motion of S relative to S, <10>
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2.6. TIME AND SPATIAL VARIATIONS BASED ON THE THEORY OF COMPREHENSIVE RELATIVITY
Spatial Variation according to the theory of relativity:

S: i = the motion of Srelative to Sy;  So: 7y = 7y + icty

5 = l_'i - - - o5 .
50—>S=>1/J=a,8-r0=a(z-rg—£-ct0):r=r0+1p,8 +icty-(n—1)

T SN S u_ U -
=>T'=T0+1/J,3=T0+a(z'7'0—E'Cto)z=T0+(ac—2'7'0—)/'t0)u

L S L ey Uty
—r0+(y+1-c—2-r0—y-t0)u=r0+y(y+1-c—2u—t0u) <11>
Loyl ou N Ak g -
=7‘o+(u2—/cz‘c—2‘7‘o—)/'fo)u=ro+(7'u'7‘o—}"fo)u

u
= ir, =icty+icty- (M — 1)+ - (—if,) = ictyn — ia(; Ty — g . cto)g

2 2 2
Y. o Y e -y=1 v, v (oD
= lC(tOT] - (;u * Ty —;to) = lC(toT—C—zu * 7o +m£2—y2f0)
e-y-1 vy, @+D o EHyi-1 oy L
=lC(toT—C—2u'T’0+ ) t0)=lC(Tt0—c—2u'Tg)
STr=7F+in
According to formula <11>, Time Variation according to the theory of relativity:
I : : ety oy L
if: 4 = the motion of S relativeto S,; ir, = lC(T ty — C—zu “Ty)
PR 0 Gt DU A e4y-1 Ui
=>Lr4=Lctzlc(Tto—c—zu~r0)=>t=y( V2e? to — 2 )
if: other conditions © = the motion of S, relative to S:
LR At D A
= in, = lC(T to +C—2u < 1p) <12>
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it .(€2+V2—1t+)uq) , (€2+}’2—1t 17-?0)
=in =ict = ic(———— U1y >t=
4 }/82 0 C2 0 Y )/282 0 CZ
2 2 =
+y“—-1 _u-rn,
=>t= Y( ]/282 0 2 )
Characteristics of Time variation:
p . . e2+y?—1 u- 7
if 1 = the motion of Srelativeto S, = t = y( N ty — 2 )
PR . . e2+y?—1 u- 7
if U = the motion of S, relativetoS =t = y( Ve ty + > )
- ] e2+y2-1 U-7,
Unified expression: t = y( to + 2 ) <13>

),252
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y2e?
e2+y2-1
y2e?

du
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du
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2.7. THE CALCULATION METHOD OF DIFFERENTIAL OF RELATIVISTIC COEFFICIENTS
The differentiation method of relativistic coefficients (y) should be calculated according to the characteristics of the application.
According to the specific process of speed change, the differentiation method of relativistic coefficients is as follows:

1 t 1 1
y = ,r=fudt=su(t)t=eut:>y= =
[fudt [Fudt 0 Jl_gzuz Jl—i
1_% c2 c2¢t2
cet
LAy _d 1_i—1/2=_1 LAYy ) 1_i)=_1(1_i) 3252 2)() (r)
dt T dt c2t? c2t2 dt c2t2 2 c2t2 c? dt
r? r 1dr dt 1 r? eut ludt eut r? su u
=@1- o2tz 2 2t tdt )_( 272 T S ) =053 _3/2 (___)
c?t c’t 't dt t c?t
_(1_eu)1/2 c? s_uu(l—s)):yuz(e—ez)
c? c? — g2u? c? t (c? — e2u)t
, 2 2 £2y2 U2 y2—1
}/=C2_£2u2=>)/ _1=c2—£2u2_1:cz—£2u2=>c2—£2u2: £2 <l4>
dy  u(e—¢e?)  (e—-eHy*-1)
dt _y(cz—szuz)t_y &%t
du 0 1 &y Odu>0 <1 dy>0du<0 >1 d)/<0
dt € dt " dt € dt " dt € dt
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In the general calculation of kinetic energy, the differential method of relativistic coefficients needs to be as follows

c? — e?u? 3 —2sud(su)

dy d c?—¢g%u? 1 1 3
dt T dt c? yz=(= E)( c? ) 2( c? dt )
ot —gtu? = c®  eud(ew) eu  d(ew) 15>
= ( c? ) 2 —g2u2c2 dt ycz —&2y? dt
i 15 NG dy _dy _ u du
he= VEVYER T Ve —war
dy _dy dy dy dy _dy
ne=1= dt E’g<1=>E<E’£>1 E>E

The differential expression comparison between velocity variation and kinetic energy derivation has the following

characteristics:
Timely calculation: ﬂ =y we - &) (€=’ -1 e = 1;ﬂ = ﬂ =
dt (c?—¢ uz)t &2t dt dt
<l6>
Protocol calculation:ﬂ = },L@ &= :ﬂ = ﬂ = yL@
dt c? —¢g2u? dt dt dt c?—u? dt

3. THE RELATIVISTIC EXPRESSION OF THE EFFECT OF FORCE
3.1. THE EXPRESSION OF REAL FORCE BASED ON FIELD SOURCE

The real force (f) is a combination (f = fb + fn) of basic force (fb) and newborn force (f,)
Basic force (fb) from Source creation is expressed by three physical quantities: Field strength (E), Field source (Q), and Force

load (q):
E=KQ,f,=Eq=KQq <17>
if-m~—0=>1?—1<i=>§—1< 7y = KQq*

H E — _0r3 _O_r iy = O_r

According to the theory of power flow and variation Ma (2023), Calculate the principle by movement and change of power (w)
generated by Basic force (fb) So it generated newborn force (fn), This is related to the velocity (¥) of the field source (Q) and the

energy (E) of the force load (q), Express as follows:

wE=0QK f,=qQK, 0w =f, i =qQK -4,E = myyc? = Ell = myyc?Q

L Jdw d(Ed) d(Eu) _ ) du _ 2o o Ldw
-17(1)+ dt_ dt =>T—m0yc E—moyc a—vw+rﬁ
. 7 dw
= myya =C—2(U+C—ZE <18>
. Y L= . 7 dw
“F=md=myya=f,= }/azc—2 g

- - - = "_7) =2 F d 7 =
w2 f=fptfon=0qQK+ 70K )+ 5 (qQK - 1)

95
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In the calculation of newborn force, it is necessary to make calculation expressions according to the characteristics in sequence

dw d . _ _dfy . d - _d . _dE _ .dq
G g D= o= (@) = (qQK) = qu- o+ Eos
—i R (q0) + 401 =7 RS2 + 029 4 gou &K
dt dt dt dt t
. D fdo - - - - U 5 . Ftd 5
“ o= 20t f=fb+fn=fb+c_2(fb'u)+c_za(fb'u) <19>
R A L A L. ¥ . . % _ dE _ .dq
=>f=qE+C—2(qE-u)+C—2d—(qE-u)=qE+C—2(qE-u)+C—2(qu-E+u-EE
% dQ _, - dK
—qQK+—(qQK u)+—(q T K+Q—u K +qQi - )
3.2. RELATIVE FORCE EXPRESSION BASED ON FRAME OF REFERENCE
The four-dimensional vector expression of force (f):
. E E
Definition:p—c—2 = 2(u+lc)
- . E_ )
if:m=0=>u=cé,E=hv=>p=C—2u=C—2(cé+lc)
moyc? _
<20>

if:m¢0=>u<c,E=m0yc2:ﬁ=c_2
1d(EW) _1d(Ec)
E@+i) =G—r tia g

. dp
=>f= i ( (W +i C))__ZE
o 1d(Eu) udE Edu
*fEama Teataea
. .  WdE Edi cdE
S A A b T T TS

_1d(Ec) cdE
T2 de T c?dt

Firstly, assume that the reference frame (S,) is stationary, the velocity of the force load relative to the reference frame is (u,)

The real force can be derived from the expression of momentum:

2 dpo dpy . dpos
mgyo(to +ic) = Py + ipos = fo = dto d_to dt,

Do =

*_dﬁo_d . _dp04_d dyo
fo= = dt, (MoYolo), foa = dt, = dt, (MmoYoc) = moc—— dt, <21>

d
ﬁfo—f0+1f04— (mol’ouo)+lmocd >
to
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frame (S) relative to the static reference frame (S;) is (¥), The momentum (p) expression of the reference frame, So the
expression of the momentum relative to the reference frame (S) is as follows:

u -1 T - i .y g -y-1
sp=tia=Ltip = Lip=Tipe peip = Tei L Iy ST
c Yii o c a ¢ y-1 yE

<22>
o= aﬁ'po =Pp=D +7:p04(’771)+(93,: 2 +ip04r]+COB' =Py +7:p04’7+aB'ﬁOB’

The time based on the static reference frame (S;) is (t;), The time based on the new reference frame (S) is (t), So the force (fs)
expression relative to the reference frame (S) is as follows:

7 dﬁo fo dpm

7 :dTU:E i :P=DPy+ipn+aB-pf
L7 cg? df d(};;ﬁ) d(frﬁdfoﬁ)
= % Udgm +ipy, %+0€ﬁ "Po df ap- po ﬁ d(aﬁ) Pl <23>
) %%HW ‘;17{24 Cjif T 1Po C,?Jraﬂ Py df'Jraﬁ'%% 7 d(c?f[;) PP
- (%+fqip—;:+aﬁ'%ﬁ) dr rp04€;—r+aﬂ d;: d(;ﬂ) Pof’

= Govingo+a T) "0 i, U app, 22+ P p

The variation force (fos) of true force (fo) in relativity theory, Generate Class suitability force (fcs) in the new reference frame
as well, Express as follows :

< Fo= Ghringuct e TP M sip, D1 s p, B B

= fo o fos = (s +infy, +aB'foB’)?;= (f, +fryfg4+aﬁ-f;[3')% <24

l+aui /¢* auu,/c®  auu,/c*  iwyle | fo

" /¢* l+au/c? /¢e? 1,y /
7, = Kfodfoz au,u, /¢ auy /¢t au, /e inyle || fo | df

dt aua /c* auu, /¢t lvauilct iwylc || fu dr
—iuy/c —iu,yle  —iwylc n+ytla llify
- dn d(af) _
= Jes = ’pm +aﬂ ﬂ (drﬂ) poﬂ

jfs :ﬁJS+fCS
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According to the above expression, If the speed (i) is the static reference frame (S,) relative to the reference frame (S), The
force expression relative to the reference frame (S) is as follows:

i Fo= Gy infy+af 1B e+ iy S+ a5, L d(jf')-fao/?
= oo Jos = Uotinfo+af - LA —E % - =(otinf +ap- foﬁ) 25>
l+au} /¢t auu,/c*  auu,/c’ ffuly/c Jor
T Kf;, dr, | awu /et l+auz/ct aupg/ct —iuyle || fy | db,

cwu, /¢t o, /¢t N+au; /¢t —iuylc || fo | dt
iuy/c iuyy/c iwylc n+ytlal\if.

dp  d(p).

_ . d -, _ I
jfcs:‘lpm?’:""aﬂ'po dr dr Do

:>j:§ :ﬂs+fcs

3.3. THE ENERGY EFFECT OF FORCE

The comprehensive effect of force (f) is expressed in derivation based on the force effect of momentum (p), The expression of
acceleration (d) is also related to force:

s dp _ d Eu 1 Edu _dE
f= dt de'c?’ ez ar e
o_du_d o di_ . di ) oes
= —= — = —> = — =
a P (U +ic) I a gii, a, . . . )
L~ mpudy + myydu + imyc u
ifimg £ 0= E =myc?y = f = — 4 o¥ 0 y=m0y—+m0(ﬁ+ic)—y
dt dt dt
L du . S dy f @+ic)dy
:a_E_(f_mO(u+lc)E)/m°y_m_())/_ ydt
0 ify, icdy 0 y f udy
G myy ydt fa=moc dt ¢ myy ydt
. o = 1 (cé) (hv)
1f:m0=0=>u=ce,E=hv=>f=—2(th+( + ic) )
L, du d(ce) 5 d(hv) 2f (cé + ic) d(hv)
BT = (f ~ (ce +ic) dt )/hv “hw hv dt
0 dh 0 ic’f, icd(hv) “o hd(v) LA (cé)dv
=0—=0> =0> = - > 7
4= o hw dt tTae T T Y @

The expression of the total energy (E) effect of force and the derivation of the total energy position (ﬁ):

S dp d di Ldy
cE = mOC V:p mﬂyu P = myyu, f - 5 E(moyu) myy —— dt + mOu dt
L dE _ dEu d(myc*y)i Zdy u

= uR = e =—= — —
dp dpu d(myyw) u d@yu)u
SdE=FodR =P gar = dﬁ+ gy, cldy i t <27>
=/ ar Urdt = (moy G moll g - gy
yu-di+id-udy dy yudu + u?dy
dE = myc? e T~ "y = myctd
z o€ u d(yu) = o€ u(ydu + udy) dy =mocdy
o R = dgde = E8 4t dap = F-dR
TR =t =f
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In the action of force, the object receiving force undergoes a change in energy in its state, So the change in state energy is the
relative change (E — E) between total energy and kinetic energy, The expression of abnormal energy (E,) is as follows:

v E =myc?y, E = myc?y, B = moyil,p = myyu
. d(E-E) d(moc’y —moc?y)u  c*d(y —y) i
> u, = = —_ = —

b = = <28>
@ dp ¢ d(myyu) u diyu) u
> o, dp L. cddy—pu }
>dE, =f-d7f, = e U,dt = d(mgyyid) ST — =myc?d(y — 7)
14 v
S>E, = f dE, = f moc?dy —f moc?dy = mycty — myc?y = myc?(y — )
1 1
L d(E - B) i .
L= dr, = U,dt = T_d ; dEg, = f-d7,

Kinetic energy (E}) is the effect of velocity, so there is a correlation between kinetic energy and the average relative coefficient
(7), The force effect of kinetic energy is expressed as follows:

v E = moc?y, E = moc?y, B = moyll, p = moyu
dE . d(mec’y)ud  c*dy u

2= 3 T Aoy 1~ d0wu <2
> ., dp , (- du+1d-udy) ” e
=>dE, =f-dr, = it U dt = myc w(ydu + udy) dy = mycdy

v
>E, = dek :f moc?dy = myc?y —moc? = moc?(y — 1)
1 -

I dEu 5,
S di = ukdt = %adt, dEk = f . di
According to the above expression, the effect of force on energy is divided into three categories:

v E = mgc?y, E = myc?y, Ey = moc?, f = dp/dt

. . dp dEd ) )
dE, = f - d7, = e (%a)dt =myc?dy = E, = myc?(y — 1) <30>
., dp d(E-BE)u 5 ) 5 )
Ay = f - dy = g+ (g )t = mc(dy = dF) = By = mac?(y = )
. - dp dEU 5 5
dE=f-dR=E-(%a)dt=mocdy=>E=mocy

=>dE =dE,+dE, = f -di +f-diy=f -dR; = E =E, +E, +E,

4. THE EFFECT OF FORCE ON SPACE

The basic principle of spatiotemporal special effects: Time and space are fundamentally flat, If there is a change, it is essentially
the effect of force, so we need to derive the effect of force on space fundamentally.

4.1. THE MECHANICAL EXPRESSION OF DIFFERENTIAL SPACE

A flat space forms a curvature based on the action of force, The position of the bend needs to be expressed according to
differentiation, Firstly, assume the physical vector (AT), This vector is a function [AT (x)) of a physical quantity (x), It means introducing
smaller multiple differential quantities (dx = Y}[-; k;dx) to express commonly used differential quantities (dff), Calculate the true
constant (dA;) of (dff), Express the profound differentiation of physical vectors as follows:
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n
Setup:0<k; <1, i=1-mn; Zki =1; dx; = x;41 — x; = k;dx <31>

i=1
n

n
=>dx=dx1+dx2+dx3+---+dxn=Zkidx=>2ki=1
i=1 i=1

vA=Ax) 24, =A(x) > dA, =4, — A, > dA =dA, +dA, + dAs + -+ dA, = A,,, — 4,

n
v dA; = |dA;| = dA = |Apyy — Ay = dA, = |dA,| + |dA,| + |dAs| + -+ + |d4,| = Z|d/fi|
i=1
~if: TxdA#0=dA, #dA
= dA_) _ dﬁl + dﬁz + dA’:), + "'+ d/Tn _ jﬂ+1 _A_)l
dx — dx - dx
. dA DA _ dA  dA dA  ¥,|dA|  (Apes —AD)
=>DA—dALe—dALa:E—dAL—dAdx—ﬁa—MnH_El" dx

Differential expression of Vectors (#) and Scalars (L) of spatial positions:

. dtl = kldt, dﬁl = ai+1 — 'l._i,:; d?',' = T_zi+1 - T-zi = ﬁidti = ﬁlkldt

n n
=>dt=dt1+dt2+dt3+---+dtn=Zkidt=>2ki=1 <32>

i=1 i=1
n n
= dF = diy, + diy + dis+... +dP, =Py — 7 = Z dr; = Zﬂikidt

n
o dr = |dP| = |y =7l = dL = |dR| + |d7] + |dR|+... +]d7,| = Z|dﬁ~|

i=1

di  div
= D7 = dLé = (|dF,| + |d7y| + |d7s|+... +]d7, ) — = —Zlﬁikidtl
dr dr -

The change in spatial position is the effect of force (fi), The force effect of space curve (dL) iS is expressed as follows:

<33>

VU = Uy + dikidt > Uy = Uy + dikgdt, U = Uy + dyk,dt = Uy + dikqdt + dykydt

Uy = Uz + dzksdt = Uy + dik,dt + dyk,dt + dsksdt, U, = Up_q + dyqkyqdt

= di = Uyk,dt; d7y, = Uk, dt = (Uy + dik,db)kydt; diy = Usksdt = (Uy + dik dt + dyk,dt)ksdt
dr, = U,k,dt = (Uy + d kdt + dyk,dt + d3ksdt)k,dt; d7, = Upk,dt = (Up_q + g kndt)k,dt

= di = diy + diy, + diy + diy+.. . +dE, = Uk dt + (Uy + dik,d)k,dt + (Uy + dkqdt + dyk,dt)ksdt
+(Uy + dikq dt + dyk,dt + dzksdt)k,dt + - + (Up_q + dyqkyqdt)k,dt

n n n

- a1z k; dt + &1k1dtz k; dt + &zkzdtz k; dt + &3k3dtz K dt + -+ @, kg dtk,dt

i=1 =2 i=3 i=4
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kldtZk dt + kzdtZk dt Zk dt + o+ 21k ek ar
myYn-1

—uldt+—(—klzk dt+—k22k dt+f3k32k dt + - +f” 1kank dt)

= dL = |d7| + |dR,| + |dis|+. . +|d7, | = | kdt] + |y + dkdt)kydt] + | (W + d ko dt + dyk,dt)ksdt]

= U,dt +

+|(Uy + dikq dt + dykydt + dsksdt)k,dt] + - + |(Upeq + A1 kn1dt)k,dt]

= |d,kydt] + (T + fi dt)k,dt| + |(d, + S kydt + f2 kpdt)ksdt
oY1 myy»
. A fo fi . faoa
+|@ kydt + kydt + ksdt)kydt| + -+ |y + ky1dt)k,dt
(h myYs ! myYy 2 myys sdtks ( ! 0¥Yn-1 146)

4.2. THE ACTION OF FORCE MAKES MOVING OBJECTS FEEL THE CURVATURE OF SPACE

The action of force causes a change in the differential of position, The variation(d7}) of the differential position of force action is
the variation(d7; = d7 — dr,) between the true position(d7) and the uniform velocity position(d#,), Derive as follows:

Setup:n =3 = U, = U; + d,k dt, Us =U, + dyk,dt = U, + d k,dt + dyk,dt
definition: d7 = d7, + diy; d7, = U, dt; dr; = ik;dt
= di = dF + di, + diy = Uk dt + Uykydt + Usksdt
=t kydt + (U + dikydOkydt + (U + dik,dt + dykydt)ksdt
=1, (ky + ky + k3)dt + dy (ki ky + kyks)dtdt + dyk,kydtdt <34>
= U dt + dy(k ky + kik3)dtdt + dyk,ksdedt
= d7, + dy (k ik, + ki k3)dtdt + dyk,ksdtdt
= di, = dF — d7, = dy(kiky + kyks)dtdt + d,k,kadtdt

= f/m= d = fi/m; = fi/(moy)

-

- Ceaky + Jeks)dede + =2 f2 ~leoksdde

myY:

R4 d'r_'}- =

Experience of curvature(H) and curvature radius(R) in space Can be experienced, This is fundamentally the effect of force(f),
The curvature radius(R) based on the force effect is as follows:

,dfga,,dﬁg~dﬁa’ dii AdE 1 . _dE
Fl=—=uF=—=da,f=—"=—(Fi)= E— i—)=—(Ed+u—
dt dt ! dt d( )= ( dr) c‘( d{)
=d=(c*f-i—)/E
R I’ \ﬁr u’ Eu’ _ ES°
|r><r' |u><a| ‘x(czf—ﬁ—)fE‘ czﬁxf—ﬁxﬂ% c‘uxf‘
2 3 3
itbmy,z0=>E=myc’y >R= nioc ALY <35>
¢ i % f‘ ‘uxf‘
R 3
ifimy=0=>E=hv=>R=— v h—1 ”_
‘uxf‘ uxf‘
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It is necessary to apply curvature vector (ﬁ) in reality, The curvature vector can be derived based on the effect of force (f),
Derive as follows:

HR:l:H:l— Eu’ )_1=C2|17Xf|_f|1_i)(f|
R “c2luxf Eu3 E
o ) cz|uxf|A c2uxf ¢ .
SH=He=p—r—é=p—s=psuxf <36>
2 i j k > [P fie — wiefy)
T Eul up W | = —— | (efi — wifi))

fi fi f) YRGS - wi)

4.3. THE EFFECT OF UNIVERSAL GRAVITATION ON THE ACTION OF A MASS BEARING LOAD

Expression of the Universal Gravitational Characteristics basic force (fb) Accepted by a Mass Load:

L , , G, F_ GF
Q = E; = mgyyc” =myc,q = E; = mppyc® =myct, Ky = _C_4'K = Kor_3= )
N
= E =KQ =—C—4r—3m01yc <37>
2 o S G 7 5 5 7 mym,
=fy=Eq=KQq = _0_41,_3("1011’C Y(mgzyc®) = _G(moﬂ’)(mozl’)r?: -G 73 r

According to the theory of power flow, The expression of the newborn force (fn) of universal gravitation of mass under load:

o GT 5 S 7
- = 2., — 2.1 = - = .
2 Q =my1yc”;q = myyyct K = T o438 i fo = KQq = —G(mg1y) (Mmo2Y) 73
Set up: S, is a static reference frame; 1 = the motion of q relative to Q;

¥ = the motion of Q relative to Sy; U, = the motion of q relative to Sg;

1
= t, = the time when g isrelative to Sp; ¥ = ————; <38>
J1—¢g?u?/c?
- o 7 U,
=>w=fp Uy =qQK uy= _G(m01l’)(mozl’)r—3
- - - - — - ? . ﬁo
5 U rdw v T U # d(=G(mo1y)(Mo2y) r—3)
= fa =C—2w+c—2d—t0=c—2(—6(mo1}’)(moz}’) 3 )+C—2 at,

MmoiMmey (, 7ty d 7y
=-G vy? + 7 — (p?
( Vi3 at, 0 ==

The total gravitational force (13) of the force load (q = my,yc?) relative to the gravitational field source (Q = my,yc?) is
expressed as follows: Simplified expression of new forces (ﬁ), The curvature Vector(ﬁ) expressed according to formula <36>:
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— - 71 . 71 . 2_ —
p="sa=L 21;ﬂ=z;ﬂ=z+tl;ﬁ’=z—l—aﬂ=8 ; 1
c yi) c c «a c « VE
. r mymy, [ ,F-u, _ d Feu
Jo =ty + [ ==G(myy)(myy)— - G—2 (vyz L+ —(y 3°)J
r c r dt, r
d(py,) dy, .+ _dp, _dp,  .d(py) _ 7 ..
Jos dt, S Jo dt, dt, dt, Jo Ho
- r mymy, (. ,¥F-u, _ d 7-u, .
= fo =—G(myy)(muy)—— 0102 [v 2 3°+r—(7/2 3°)j+zmmc Yo
r r dt, r o
. . dp o randly o dp . o dB d@B)
=F= —=(f, +1i —+ip,—+af -p,—+—
fs 1 (fo 77f04 af- fﬂ) dr 'Dos Jr 74 Do dr dr poﬁ
2 2 ; j k 2 lA(“/F;C ukF/‘)
H Eu’ F I u, u; U, |= I {(”kF;_“sz)
FF, R k(u,F, —u,F))

4.4. EXPRESSION OF UNIVERSAL GRAVITATION ACCEPTING A FORCE LOAD WITH ZERO MASS
Photons have no mass, Using photons as an example to calculate universal gravitation, Proving the state changes of photons in
gravitational space:

Setup:Q = E; =myyc?, q=E,=hv; i =cé p = C—Zﬁ = ?cé
dp d hv. . d hc _ hcd | hc dé N dv <40
> — = —(— = —(— = —— = — — J—
i a @O @ eI =l ey
2 o - G 7 6T r 5 Gmoyhv?
ifb:EqZKQq: C47"3Qq 4 3(m0yc )hv__T
.7 = dp Gmoyhvr d hv. =~ hcd = hc de dv
o fo = dt c2r3  dt c? 2= ctdt vé) = c? (v T
dé _dv Gmyyv? dé édv Gmyy |
BT T e R T T
Gmgyy dé v
- 0=>—=#0,—=0
crsd dt dt

4.5.SIMPLIFIED DERIVATION OF GENERAL RELATIVITY

The innovation of general relativity is profound, The expression based on tensors is also very comprehensive, The difficulty of
this theory in practical applications lies in the derivation of the curvature tensor (R,,) , The root of curvature is the effect of force

(f) on motion speed(u), So the curvature tensor is defined as follows:

di =iidt; DF =ii'dt = dF + R, dF =iidt + R jidt = ii' = ii + R, i

. du u'-u R,
=>d=—= = U= adt
dt dt dt
fzﬁzi(ﬁzﬁ)zﬁzd_”Jr%d_Eja:d_”:C_a_ﬁd_E <41>
dt dt c cdt ¢ dt dt FE E d
c u dE
=R iu=adt=(—f—-———
" (—=f Edt)
2 2
preset: f = f + 2:5=51+a2+a3_—f1+c - udE
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The force (f) and speed(u) in expression are already known, The interaction effect between these two vectors and tensors is
expressed as follows:

Vector expression of space: 7 = (ix, jy, kz) = (ry,7,,73)

=>1i= (ug, Uz, u3) = 171 + Uy + Uz = (g1, u12'u13) + (Uz1, Upz) Up3) + (Uzg, Usp, Us3)

G a4 +a —dE
>a=da +a (f11:f12'f13) + (f21'f22:f23) + (ul,uz,u3)
[Ri1 Ri; Riz)[a Ristiy + Ryplp +  Ryslls d,
= Ruvﬁ = R21 R22 R23 ﬁz = R21ﬁ1 + Rzzﬁz + R23ﬁ3 = C_l)dt = &2 dt <42>
-R31 R32 R33 l_ig R31ﬁ1 + R32ﬁ2 + R33ﬁ3 C_i3
2
_ E(fll'flszm)
Ri1(Uq1, Uiz, U3) + Rip(Up1, Ugp, Ups) + Ryz(Usq, Usp, Uss)
= RypU = [Rpa(Ui1, iz, Uis) + Rop(Upi, Upz, Upz) + Roz(Uss, Uz, Usz) | = i (o, fazs f23) |dE
| R31 (U1, Usz Ugz) + R3p(Upq, Upp, Upz) + R3z(Usg, Usp, Usz) —dE
—— (U, Uy, U
Edi (U1, Uz, u3)

Force and speed must already be known, based on the expression characteristics of vectors and scalars, the curvature tensor can
be derived precisely:

The basic pr1nc1ple of vector equality: A=B > (A =B;, A, =B,;, Az;=B;)
2

c
Based on this: dt f11 = RyqUyt+ RypUyy + Ryzlsg ; Eﬁz: Ryjuyp + Ripup; + Ryzusy;
2
dt_f13= Ryjuy3 + Ripups + Ryzuss = Ryq, Ry, Ry
c2 c?
Based on this: dt f21 = Ry1uqq + Rypuyq + Rysusg dt f22 = Ry1Uqy + Rypuyy + RysUs,
2

c
dt—f23 = RyqUy3 + Ryplys + Ryzizz = Ry, Ryp, Rog

—dE —dE
Based on this: dt —— Fdt U= R3quq+ Rypup + Razuzy ; dt—— Fdt Uy= R3qUyp+ R3yuUyy + R3glUsy
—dE
dtm 3= R31Us3 + R3pUz3 + R33uszs = R3q, R3p, Ras <43>

5. SUMMARY

As is well known, real motion has two characteristics: uniform speed and variable speed. The changes in speed and the curvature
of spatial position are related to the effects of force. Therefore, this article establishes a comprehensive theory of relativity and the
effects of force. If these two theories are true, they can be effectively applied in reality. According to the fundamental principles of
scientific research, these two theories need to be validated through experiments.
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