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The basic motivation for this presentation is to
provide a more complete generalization of the
physical sciences towards a more unified approach
to analytical integration.

This would include the Navier-Stokes equations for
the case of an incompressible flow with heat transfer
and variable viscosity as well as for problems related
to linear elasticity and Einstein field theory.




(GENERAL OVERVIEW FOR
TODAY’S PRESENTATION




I will begin with some newly discovered facts about
mathematical equations and introduce a very important
new mathematical principle related to integral Calculus.

Describe a universal differential form representation for a
class of mathematical equations that would include only
algebraic and elementary functions excluding all integrals
and difference equations.

Explain how such a universal representation of these types
of functions has uncovered a unified approach to analytical
integration.

Introduce the concept of a numerically controlled system of
analytics (NCSA) table for Physics and Engineering Science
as a direct application of this unified approach to analytical
integration.




> Provide a clear demonstration on how such a new
mathematical approach can lead to some very
fundamental applications to engineering, physics and
other sciences as well.

> We will use the Navier-Stokes equations and problems
related to linear elasticity as well as the Einstein Field
theory to illustrate our new method.




The differential representation of a
mathematical equation



Let:
fi(zix;) = 0 1<k<o

where z; for 1 <i <m are the dependent variables, x; for 1<j<n

are the independent variables and f; 1s built up by recursive compositions
of algebraic and elementary functions.

Basic functions from Calculus such as the algebraic and elementary
functions have their own unique differential representation.

Here are a few well known examples:

y=x xdy — nydx = 0

y = e* dy — ydx = 0

y = In(x) xdy — dx = 0

y = Tan(x) dy — (1+y*dx = 0

So we ask the question:

“Does a mathematical equation in f; also have its own unique
differential representation ? ”



Example 1:
f(x,y) = 0 = a1y + ae®*Sin(ayx)

For simplicity, we use the half angle Tangent formula for expressing the Sine and
Cosine function as rational comblnatlons of the Tangent function:

2Tan(u/2)

1 - Tan?(u/2)
1+ Tan?(u/2)

Sin(uw) = 1+ Tan?(u/2)

and Cos(u) =

We can introduce new indeterminate functions and their differentials as follow:

Wl = X dWl = dx

W2 = y dWZ = dy

W3 == ea3x dW3 == a3W3 dWl

W, = Tan (“‘* ") 2dW, = a, (1+W2)dw,

so that after multiplying by the least common denominator, our differential transform
consists of two basic parts:

(1). Primary Expansion.
F(Wl, Wz,Wg,W4_) == O == a1W2(1 + W4_2) + 2a2W3W4_

(2). Secondary Expansion.:

dx = dW1
dy = dW2

a3W3dx + Ody = dW3
a,(1+W2)dx + 0-dy = 2dw,




Example 2:
fxy) = 0 = In(1+ Vx+1) - $fy+1- 1

W, = x dW, = dx
W, =y aw, = dy
W= x+ 1= W + 1 3WZdw, = dw;
W= In(1+ Vx+1) = In(1+ W) (1+Wy)dw, = dW,
W=y + 1 =W, + 1 6W2dWs = dW,

(1). Primary Expansion.:
F(W, Wy, Wa, W, W) = 0 = W, — Ws — 1

(2). Secondary Expansion.:

dx - dWl

dy B dWZ

dx + 0-dy = 3WZdW;

dx + 0-dy = 3WZ(1 + W3)dW,
0-dx + dy = 6W2dWs



Example 3:
f(z,x1,x3,x3,) = 0 = 5xyx38in(zx1x;) + (x4 + x3)Cos(z+ 3xy +2x3) + 3

W, = z
W, = x;
Wi = x;
Wy = x3

Ws = Tan(zxix,/2)

Z+3XZ+2x3
We = Tan(——"2

(1). Primary Expansion:

we

1—
1+

Ws
14+ w2

F(Wl,Wz,W3,W4,W5,W6) =0 = 5W3W4[ ] + (Wz + W3)[ ] + 3

(2). Secondary Expansion:

dz + 0-dx; + 0-dx, + 0-dx; = dW;
0-dz + dx; + 0-dx, + 0-dx; = dW,
0-dz + 0-dx; + dx, + 0-dxz3 = dW;
0-dz + 0-dx; + 0-dx, + dx; = dW,

(1 + W52)W2W3dz + (1 + W52)W1W3dx1 + (1 + W52)W1W2dx2 + 0 - dX3 = 2dW5

1+W2dz + 0-dx; + 3(1+W2dx, + 21+ WHdx; = 2dW,



UNIVERSAL DIFFERENTIAL
REPRESENTATION FOR

fie(zix;) = 0 (1 <k < o)
where z; for 1 <i <m are the dependent variables, x; for

1 <j<n aretheindependent variables and f; 1is built up by
recursive compositions of algebraic and elementary functions.



(1). Primary Expansion.:
r ptq

F(Wy, Wy, ., Wyiy) = 0 = Eau HVIGEW (1<i<k)

(2). Secondary Expansion.:

dz; = dW; 1<i<m)

m n
z N-1»)man+n)+:dZ; + Z Nitm+n+1)-n—14tdXs =
t=1 t=1

= Nign+n+1dW; (I<i<p+q—-m-—-n)

m+n+1<j<p+gq)

m n
z Ti-1)mn+n+:d2; + Z Timen+D)-—n—14tdx; =
t=1 t=1

= Ti(m+n+1)dVVj 1<i<sq) (p<j<p+tq

where it is very important to note that when using this expansion for solving DEs and systems of
DEs, “q” is the total number of auxiliary variables necessary for defining all functions that can be
presentin the DE or system of DEs we are attempting to solve for: This will be described in more

detail Iater on.



We can use this universal differential expansion
representation for solving any type of DEs by
assigning unknown coefficients to solve for in
each of the multivariate polynomials present.

The last part of the Secondary Expansion
(T,,) are multivariate polynomials with known
coefficients values that are reserved for
representing all basis functions present in a DE
or a system of DEs.




IN COMPLETE EXPANDED FORM




(1). Primary Expansion:

_ _ Mgy, M1z |, MmMi1,p+q Mip+q+iy,,Mip+q+2 | mi,2(p+q)
Fi= 0 = aW™w, WP+ ag, W, W, We

Fot a W HEROEDR GGz, ML)

1 2 p+q
_ _ Maqy Moz .. Mz p+q M2 p+q+1y,,M2,p+q+2 mz2(p+q)
Fz = 0 = azllVVl VVZ Wp+q + az’zvvl VVZ Wp+q
my, —1D)+1qy,4,M2, —1)42 mz r(p+
+ ..+ az,rW1 (r+(r-0+ W2 p+(r-1+2 Wp+qr(p Q)
. . Mpqyp M2 . Mkp+q Mip+q+iy,Mkp+q+2 Mmg,2(p+q)
Fe= 0 = ag W ™w, W P+ ag, W, w, W,

My (p+q)(r—1)+1 14, Mk, (p+q)(r—1)+2 Mk,r(p+q)
+ ... + ak,rl/l/i l/l/'2 ---Wp+q



(2). Secondary Expansion:

dZi = dWL =
dx; = dWpy

[N1d21+ NZdZZ + ... + dezm] + [Nm+1dx1 + Nm+2de + ... +

+ o+ Npndxn ] = Npint1@Winins

[ Nmin+2dz1 + Npinizdzz + .. + Nomyns1dzm] +

[ Nomans2dx, +
+ Nymansszdx, + .o+ Nz(m+n+1)—1dxn] = N2(m+n+1)dWm+n+2

[N(p+q—1)(m+n+1)+1dZ1 + Np+g-D(mn+1)+2d22 + .. + N(p+q—1)(m+n+1)+mdzm] +
+

[ N(p+q—1)(m+n+1)+m+1dx1 + N(p+q—1)(m+n+1)+m+2dx2

+ .+ N(p+q)(m+n+1)—1dxn]
= Nop+qyman+1)@Wpeq

where it is very important to note that when using this expansion for solving DEs and systems
0. f D E 'S, o« q ”

Is the total number of auxiliary variables necessary for defining all functions that can
be present in the DE or system of DEs we are attempting to solve for.



Going from original form to complete differential form is defined
as taking the Multivariate Polynomial Transform of an
equation.

Going back to original form is defined as taking the Inverse
Multivariate Polynomial Transform of an equation.

The Inverse Multivariate Polynomial Transform always involves
a process of exact integration that is applied only on the
Secondary Expansion.

This integration process becomes exact only if there are exact
differentials present in the Secondary Expansion.



TAKING THE INVERSE MULTIVARIATE
POLYNOMIAL TRANSFORM

“SIMPLE TWO DIMENSIONAL CASE”



(1). Primary Expansion.:

r p+q

F(Wy, Wy, ., Wyiy) = 0 = Eai,t HVIGEi'kj (1<i<k)
t J
(2). Secondary Expansion.:
dz; = dW; 1<i<m)

m n
z N-1»)man+n)+:dZ; + Z Nitm+n+1)-n—14tdXs =
t=1 t=1

= Nign+n+1dW; (I<i<p+q—-m-—-n)
m+n+1<j<p+gq)

m n
z Ti-1)mn+n+:d2; + z Timen+D)-—n—14tdx; =
t=1 t=1

= Ti(m+n+1)dVVj 1<i<sq) (p<j<p+tq

where it is very important to note that “q” is the total number of auxiliary variables necessary
just for defining all functions that can be presentin the DE or system of DEs we are
attempting to solved for.



¢« _%

Consider the simplest two dimensional case (k =m =n = 1) and replace “z
with “y” for the dependent variable:

(1). Primary Expansion:

F(w;) = 0 (1<j<p)

(2). Secondary Differential Expansion.:

dx == dW1
dy - dWZ
N3i_pdx + Nzi1dy = Nz;dW, (1<i<sp-2) B=<j<p)

General form for the above differential:

M(x,y)dx + N(x,y)dy = P(W;)dW;

From elementary Calculus, the general condition for exactness is:

oM _ ON
dy  0x



Integral solution using Euler’s method:

d
jde+ j N_E.[de dy = C

or equivalently:

d
M — — | Ndy |dx = C
dey+f axf y |dx

Integral solution only for the right hand side of the general differential
form:

j P(W))dW,

where P(Wj) will always be defined as a multivariate polynomaial.



(1). Primary Expansion:

F(Wl,Wz,W3 W4) = 0 = W4, + 2W2

(2). Secondary Differential Expansion.:

dx + 0-dy = dw;
0-dx + dy = dW,
—2Widx + 0-dy = W3dW;
2W1dx - ngy = Wg(WZ + Wg)dW4

We first begin by defining the expression for "W;(x) = x" and "W,(y) = y".
Next, by integration we define the expression for “W;(x)” as:

Wg(x) = iVC3_2x2

The differential for “W,(x)” may now be rewritten as:

2x dx dy
— = dW4
W3 (y + W3) y+ Ws
so that:
2x -1
M(x,y) = ———m—— and N(x,y) =



2x
Wiy + Ws)

M(x,y) =

Since W5 = W5 (x):

oM B —2x
dy Wiy + Ws3)?
-1
N = —
GRS
N 1 aw,

ax (v + Wy)? dx

From the equation that define the differential of Wj:

dW3 _ _2W1 _ _Zx
dx W, W
Therefore:

ON oM —2x

ax Ay Wi(y + Ws)?




The differential for “W,(x)” is exact with solution that can be obtained using the
first or second integral form.

We use the first integral form:

d
M- —|N =
dey+f axf dy |dx C

where:
2Xx
M —
N = W+ wy)
-1
N = —
O T

Starting with the first integral:

-1
dey = ————dy = —In(y+ W;)

where “W; = W5(x)” 1s treated as a constant because integration is with respect to
the “y” variable only.



j M — aa—fody dx = f(M—aa—x{—ln(y+ W3)}>dx

- [ () )

Again from the differential “W;” :

aws = —2x
dx N W3
So that:

j M — aa—x]Ndy dx = j(M—W)dx

But:
2x

MEY) = o+

Therefore:
0
f M — adey dx = f(M—M)dxz 0

So that the exact solution becomes:

d
dey + f M—adey dx = —In(y+ W3) +K + 0

—In(y+ W3) + K



The right hand side of the differential expansion for “W,” is simply defined
as “dW,”.

After integrating both sides of this differential expansion the complete
expression for “W,” may now be written as:

—In(y + Wy) = W, + C

or:

W, = —In(y + C; — 2x2) + C,

The complete inverse Multivariate Polynomial Transform is then obtained by
substituting each expression for the auxiliary variables into the Primary
Expansion:

fO,y)= 0=W, + 2W, = —In(y + /C; — 2x2) + 2y + Cy,



TAKING THE INVERSE
MULTIVARIATE POLYNOMIAL
TRANSFORM

“THE MOST GENERAL CASE”



(1). Primary Expansion.:

r p+q

F(Wy, Wy, ., Wyiy) = 0 = Eau HVIGEW (1<i<k)
j

(2). Secondary Expansion.:

le' = dVVl

1<i<m)
dx] = dWm+]

1<j<n

m n
z N-1»)man+n)+:dZ; + Z Nitm+n+1)-n—14tdXs =
t=1 t=1

= Nign+n+1dW; (I<i<p+q—-m-—-n)
m+n+1<j<p+gq)

m n
z Ti-1)mn+n+:d2; + Z Timen+D)-—n—14tdx; =
t=1 t=1

= Ti(m+n+1)dVVj 1<i<sq) (p<j<p+tq

where it is very important to note that when using this expansion for solving DEs and systems of
D E .gl I 4 4

q” is the total number of auxiliary variables necessary for defining all functions that can be
presentin the DE or system of DEs we are attempting to solve for:



General representation of a single equation present in our Secondary Expansion:
(M1d21 + MZdZZ + ... + Mmdzm) + (Mm+1dx1 + Mm+2dx2 + ... +

Mmindxy, ) = Mm+n+1dVVj (m+n+1<j<p)

Left hand side:

M, = My (21,2, o) Zmy X1y X, ey Xp) [k # im+n+1)]
1<i<p+gq—-m-—-n)

Right hand side:

M, = M (W) [k=im+n+1)] 1 <i<p+q—-m-—-n)

(m+n+1 <j <p)

We can defined the left hand side as:
dHl = (Mldzl + MZdZZ + ... + Mdem) + (Mm+1dx1 + Mm+2de + ... +

+ ... + My .dx, )

If “dH,” is an exact differential then from the chain rule it is also true that:

axk

m n
oH, oH,
dH, = Z—dzk +) gy,
aZk
k=1 k=1



By equating both expression defining “dH,;” we arrive at the
following conclusion that:

0H, _
M; = 5z, (1<i<m)

0H, .
Mm+j = 5 (1<j=n)

an



From multivariate calculus, the condition that define an exact differential is of
course when:

oM, M, oM, M, oM, oM, oM, oM,
dz, 0z ' dzz 0z dz, 0z ' S "0z, 0z
oMy _ OMyyy My _ My oMy _ OMyin

ox,  0z; ' ox,  0z; S "Ox, = 0z

oM, oM, oM, oM, oM, oM, oM, My,
623 B aZZ ’ 624_ B aZZ ’ 525 B aZZ ’ S ,azm B 622
aMz _ a1\/Im+1 aMZ _ aMm+2 aMZ _ a1V[m+n

ox, = 0z, ' ox, 0z, ' S "Ox, 0z,

aMm _ 6Mm+n
ox, 0z,




For an exact differential, the solution is given by:

Hl = fMl(Zl,Zz,...,Zm, xl,xz,...,xn) aZl

where in this case, z; and x; for 1<i <m, 1<j <n and i(# 1 are all treated
as constants when evaluating this indefinite integral.

We can also use as another alternative:

H1 == ij(ZLZZ»---:Zm: xl,xz,...,xn) 6Zk

where in this case, z; and x; for 2<i <m, 1<j <n and i # k are all treated
as constants when evaluating this indefinite integral.

Other alternatives for the same expression of "H;" can also be obtained from:

Hl — me+k(Zl,Zz,...,Zm, xl,xz,...,xn) axk

where in this case, z; and x; for 1<i <m, 1<j <n and j#k are all treated
as constants when evaluating this indefinite integral.



As for the right hand side of the equation defining the general format of a Secondary
Expansion we can define:

dH, = Mm+n+1dV|/}'
and since "H, = H,(W;)“ then:

oH,

dHZ:a_VVj

a,

By equating each of the expression for “dH,” we arrive at the conclusion that:

0H,
Mpins1 = a_VV]
The exact expression of "H," can be determined using the following integral :

H, = Hy(W;) = ij+n+1(Wj) dw;

because "W; = W;(zy, 2, ..., Zm, X1, X2, ..., Xp)" 1s a multivariate composite function.

The complete exact solution of the first order multivariate ODE that would be present
inside a Secondary Differential Expansion is:

Hl(zllZZJ vy Zmy X1, X2, ---'xn) - HZ(VVJ) = 0

from which "W;" can be obtained explicitly whenever possible.



Each auxiliary variable can afterwards be substituted along with each
of their initial condition into the Primary Expansion for arriving at
the complete expression of “f, = 0”.

The 1initial condition of each auxiliary variable can be used for
satisfying the initial condition of “f;, = 0” upon inverting the original
Multivariate Polynomial Transform.

Complete detailed examples available in section 1 of “A better way
for managing all of the physical sciences under a single
unified theory of analytical integration” published in the
Proceedings of the 6th International Conference on Computational
Methods held in New Zealand, July 2015 ( Paper ID #845-3475-1-PB,
ScienTech Publisher).



One of the example that was presented at that conference :

Secondary Differential Expansion:

dx = dW;
dy, = dw,
dy, = dWs
dy; = dW,

Widx + Widy, + Widy, + Widy; = WZdWs
Wldx + Wzdyl + ngyz + Ody3 = W6dW6

dw.
WaWdx + (WoWot+ 2Wa)dy, + (WaWit +2W,)dy, + 0-dys = ’

1+ WP

where we were able to determine by using our standard test for exactness the complete inverse of
the differential representation for “Ws”, W,” and “W.,” as:

N

W6=Jx2+yf+y§+66

and:

W, = tan(\/x2+yl2 +y: 4+ cg + 2y1y, + c7>



The general universal differential representation of “f;, = 0” can
always be converted as an initially assumed differential expansion
with unknown coefficients to solve for finding exact analytical solutions
to DEs and systems of DEs.

This would define a “universal method of analvytical integsration™ .

We would refer to this initially assumed universal differential
expansion as an “Initially Assumed Multivariate Polynomial
Transform” or in short as an ITAMPT.



Numerically controlled system of
analytics (NCSA) table for Physics
and Engineering Science as a direct
application of the unified theory of
analytical integration.



General equation for representing all PDEs:

e = ¢ ls 2 y e x . 0z, 0z, 0z, 0z, 0z, 0z,
—_ 1 29 =en 1 2 s N ) aas
k k ) ) yLmo ) ) )y Ao axl ) ) axn ) axl ) ) axn ) ) axl ) ) axn ) )
0%z, 0%z, 0%z, 0%z, 0%z, 0"z,

B, 0x, T 0x,0x, | 0xg0x," " 0xa0xy, T Ak T 0,



NUMERICALLY CONTROLLED SYSTEM OF ANALYTICS TABLE

Initial Coefficient Exact analytical solution

Conditions values present obtained using the Multivariate
in the DE or Polynomial Transform method
system of DEs

201,202, 1 Z0om> X01s > Xon ==+

le, le, ""Z].Tn’ xll, ...,Xln es

221,222 5 w2 Zomry X211y s X =on




When solving for DEs and systems of DEs using an initially
assumed Multivariate Polynomial Transform, some of the
reasons that would account for the existence of an infinite
number of numerical solution sets of the corresponding
nonlinear simultaneous equations are:

DEs can satisfy an infinite number of initial conditions.

Auxiliary variables can be permutated with respect to one another inside an
initially assumed Multivariate Polynomial Transform.

Possible existence of trivial algebraic identities such as "Sin?(x) +
Cos?(x) = 1".

Presence of singular solutions.

Presence of trivial ratios consisting of identical multivariate polynomials
that can be entirely eliminated from the Secondary Expansion.



COMPLETE EXAMPLE FOR A
SECOND ORDER PDE

0%z 0z 2 Sin(xix,) = 0
X2 axlaxz axl X1X29IlN(X1X7 =



9%z 0z 2 gin( ) = o
X2 axlaxz axl X1X22IN\X1X7 =

Only one external input is defined so we use the following trigonometric identity to determine its
complete Multivariate Polynomial Transform:

2Tan(x1x,/2)
1 + Tan?(x1x,/2)

f(x1,x) = Sin(x1x;) =

H(xy,x3) = Wpyq = Tan(xyx,/2) = Tan(W,W5/2)

n,.n

where "p" is the total number of arbitrarily defined auxiliary variables from within an TAMPT.

(1). Primary Expansion:
HWpi1) = Wpia

(2). Secondary Expansion:
0-dz + (14 W2 )Wadxy + (14+ Wi )Wodx, = 2dW,4q

where we have selected:

W1 = Z
WZ = X 1
W3 = X 2



For our IAMPT we select the following parameters: “p = 87, “up = 8” and “ug =4”

(1). Primary Expansion:

F =0 = a1W1m1W2m2 V|/9m9 + azl/VlmlOVVzmll ,,,V|/9m18 + .+ a8V|/1m64VV2m65

(2). Secondary Expansion.:

dz = dW;
dx; = dW,
dx, = dWs
Nidz + Npdx; + Nzdx, = NydW,
Nsdz + Ngdx; + N;dx, = NgdWs
Nodz + Nipdx; + Nyjdx, = NipdWyg
Ni3dz + Nijudxq; + Nigdx, = NigdW;
Ni;dz + Nigdx; + Nigodx, = NyodWg
Ny1dz + Nyydx; + Nyzdx, = NyudWs
where

Ni = bW W, 2 W™ 4 4 b WP e TR
NZ — b5VV1m37VV2m38 ,_,Vng45 + .+ bgVVlm64VV2m65 ,_,I/ng72

— Megsyp7Mess .. Meo3 mzi2y47M713 .. m720
Nyo = by, W% W, W, + o+ bgoWT2W, W,

where “q =1".

mzz
Wy



To account for the presence of the trigonometric function in the PDE:
N2g = 0
Ny, = (1 + W§+1)W3 = (1 + W5)W;s

Npz = (1 4+ Wi W, = (1 + WHW,
Ny = 2

We can compute the total number of unknowns to solve for in our IAMPT using the following general
formula with "n =2", "p =8", "up =8", "u;s =4" and "g=1":

Nrotar = Nprimary + Nsecondary
= uplp+tq+1) + wlp+q+Dn+2)(p—n-1)
= 88+1+1) + 4B8+1+1)(2+2)(B8—-2-1)
= 8(10) + 4(10)(4)(5) = 80 + 800 = 880

The Multivariate Polynomial Transform of the entire PDE:

W( 0%Z > 0z 2WW2< Wy 41 >_ 0
3\ oW, oW, aw, 21+ w2,
where we have selected:

W1 = Z
X1
X2

S
i



Our nonlinear simultaneous equations to solve for is obtained by successively
differentiating the PDE in its complete differential representation:

Lo g am ™ {W< 0’z ) 0z 2WW2< W+ )}
Lo awg awy™ T oaw U \aweaws) o, TR AL W

and then replacing each partial derivative with the one calculated from our IAMPT
based on the use of the Multinomial Expansion Theorem.

Method of solving for the nonlinear simultaneous equations is by minimizing the
following equation:
F = z G}
i

Only when “F = 0” then an EXACT solution of the
PDE is obtained by inverting the corresponding
Multivariate Polynomial Transform. Otherwise this
would result into defining some approximation of the
exact solution.




THE NCSA TABLE FOR OUR EXAMPLE OF A SECOND ORDER PDE WOULD THEREFORE
APPEAR AS FOLLOW:

[mitial Exact analytical solution A
Conditions S obtained using the Multivariate
Polynomial Transform method




Simplest model for describing the
standard method of analysis for
solving DEs and systems of DEs

in terms of general analytical

solutions based on the concept of
an NCSA table.







NUMERICALLY CONTROLLED SYSTEM OF ANALYTICS TABLE




From this table we can assume by conjecture the following candidates as
being the general analytical solution of the general ODE :

fitey) = 0= (AxF + CxP)y + E
and;:

fG,y) = 0= x%B + Cln(x)) + D

Coefficients "A", "B", "C", "D" and "E" are to be expressed in terms of
the coefficients "a", "b", "n" and the 1nitial conditions of the ODE.

General formula used for determining the first derivative of "y":

dy  0f jof
dx  0x/ dy



Equating like terms to zero after substituting the general derivative of
“v” in the ODE for the first assumed general solution:

Ala — B) =0
Cla— n)— bE =0
Ax§ + CxP)yo + E =0

The exact solution of this general system of equations may be expressed
as:

A+ 0
B = a
—Abx§y,
C = m
a + bxyyo— n
a— n)C
E = ( ) (a #n)

b



Equating like terms to zero in the ODE for the second assumed general
solution:

Bla— n)— C— bD =0
Cla— n) =0
x0Yo(B + Cln(xg)) + D = 0

With exact solution:

D # 0
C = —bD

—D —D — CxlvyyIn(x
B — _ Cln(x,) = 0 Yo In(xg)

n n
Xo0Yo Xo0Yo



A typical report that a numerical analyst might be
presenting to management would appear as follow:

“... thus, our empirical findings has indicated to
us that for this first order ODE there are two
recognizable general exact solutions. The first one
is for the case when "n = a" and the other is when
m # a”. The general exact solutions obtained can
be expressed as a combination of algebraic and
elementary basis functions defined only in explicit
form. Furthermore, we have established that there
is according to the empirical results presented in
our NCSA table an explicit relationship involving
the initial condition (xy,y¢9) of the ODE, the
coefficients (a,b,n) of the ODE and the
coefficients in our two initially assumed general
exact solutions. ”




« [t 1s expected that many such
reporting systems applied on a very
large variety of DEs and systems of

DEs would inevitably lead to the
discovery of many new fundamental
theorems similar to the superposition

theorem !~



Problem solving section




Problem #1:
Prove the Quadratic Equation by method of differentials.

Ax* + Bx + C = 0

—b + Vb2 — 4ac
x o
2a
Solution:
Step 1:

(1 ¢ _2

Define “x” as a dependent variable which we will call “z” and
all the 3 coefficients A, B and C as the independent variables
X1,X, and x3 respectively.



Step 2:

We thus seek an explicitly defined solution in the form of :

7 — Z( xl,xZ,xg)

by equating the various partial derivatives of:

Az> + Bz + C = 0

with respect to each independent variables with the following
TAMPT that has been converted from implicit to explicit form
for deriving and solving the corresponding system of Nonlinear
Simultaneous Equations.



(1). Primary Expansion:

P(W;
z(W)) = ing 1<j=p
and "Q"

where "P" are each multivariate polynomials each consisting of a maximum of

number of auxiliary variables which would be determined by trial and error and where the

"p"
exponents of each auxiliary variable are always assumed as floating point numbers.

(2). Secondary Differential Expansion:

dz = dW1

dxl- = dWi+1 (1 <i< Tl)

1 n
z Ni-1m+2)+edz  + z Nim+2)-n-1+¢dxe =
t=1 t=1

= Ni(n+2)dVVj [1Sl$p—1—n] [Tl+2$]$p]
cr P
E¢s
NC(WJ') = Z be,t Hwﬂ
j

[1<c<in+2)][1<i<p-—-1-n]
t=(c-1)r+1



THE NUMERICALLY CONTROLLED SYSTEM OF ANALYTICS TABLE WILL
CONFIRM THE EXISTENCE OF AN INFINITE NUMBER OF NUMERICAL
SOLUTIONS SETS THEREBY CONFIRMING THE EXACTNESS OF THE
FORMULA FOR THE QUADRATIC EQUATION.

Initial Coefficient Exact analytical solution

Conditions values present obtained using the Multivariate
in the DE or Polynomial Transform method
system of DEs

201,202, = »Zom> X01s =->» Xon ==+

le, le, ""Z].Tn’ Xll, ...,Xln es

221,222 5 w2 Zomry X211y s X =on




Problem #2:

Prove the Superposition Theorem by computation which
states that for a linear homogeneous ODE, if "y;(x)" and
“yo(x)” are solutions then sois "y;(x) + y,(x)".

Solution:

Build the same type of numerically controlled system of
analytics table for linear second order ODEs as we did earlier
for the following first order ODE :

dy

x——+ ay + bx"y? = 0

Such a fundamental theorem could then be easily deduced by
just populating this table with a large number of instance
analytical solutions satisfying a number of arbitrarily
defined initial conditions and values for all the coefficients
that are present in the ODE.



Problem #3:

Define a new measure of composition for the classification of
all Composite Functions using the concept of a Multivariate
Polynomial Transform.

Solution:

A single composite function to the "n!*" degree requires a
minimum of "n+1" number of auxiliary variables to define its
complete Multivariate Polynomial Transform.

The exponential function “y =e*” would be considered as a
zeroth order composite function since it would require a
minimum of 1 auxiliary variable for defining its complete
Multivariate Polynomial Transform.















The theory of everything not just
about modern physics anymore




Most accepted definition of the theory of everything is that it
must remain an integral part of modern physics on the principle
of defining a unique Space-Time Model that would explain all
the basic laws of this universe.

One of the primary objective is to unify electromagnetic energy
with gravitational energy under a single uniform theory.

A grandiose physical theory for explaining everything about this
Universe would only be possible from the application of an
equivalent grandiose mathematical theory that would explain
everything about the integration of all DEs.

DEs are universal and not linked to any specific area of the
physical sciences so no evidence to support that modern physics
1s the only subject by which a complete theory of everything may
be entirely constructed from.

Instead, only by consolidating the general analytical solutions of
common key DEs into fundamental theorems can a gigantic
theory capable of explaining everything about our physical
Universe be constructed.



Here is how Differential Equations would
now play a central role for establishing a
theory of everything.




EACH UNIFIED PHYSICAL SYSTEM WOULD HAVE ITS OWN VERY UNIQUE STORY TO TELL

THAT WE ALL NEED TO KNOW ABOUT IN THE END.

Navier-Stokes
Equations

Instance Analytical
Solutions

General Analytical Solutions

Fundamental Theorems

Maxwell's
Equations

Instance Analytical
Solutions

General Analytical Solutions

Fundamental Theorems

Instance Analytical
Solutions

General Analytical Solutions

Fundamental Theorems

THEORY OF EVERYTHING

. &

Unified Physical
System

Instance Analytical
Solutions

General Analytical Solutions

Fundamental Theorems




QUESTION FOR THE AUDIENCE:

What lies beyond the theory of everything ?

LS TT P S

".-:".ﬂf-l L 8 o
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ou've done itt The unifyirg Theory of Everything!®



A universal method of differential analysis for solving the Navier-Stokes equations involving
incompressible fluid without transformation of variables and for solving linear elastic
boundary value problems

Mike Mikalajunas

CIME, 38 Neuville, Montreal, Canada J7V 8L1
michelmikalajunas@bellnet.ca

1pnelson mfc@yahoo.ca
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Simple demonstration for the
Navier-Stokes equations




We now compare our method of differential analysis for solving
the Navier-Stokes equations with the one described by
Muhammad Jamil:

“Muhammad Jamil , A Class of Exact Solutions to Navier-Stokes Equations for the

Given Vorticity, International Journal of Nonlinear Science, Vol.9 (2010)
No.3,pp.296-304, x ISSN 1749-3889 (print), 1749-3897 (online)”

Basic assumptions that were made in his paper:

Steady plane motion of an incompressible fluid

Variable viscosity

Heat transfer

Reynolds number (type of flow 1.e. laminar or turbulent)
Prandtl number (diffusivity ratio)

Eckert number (measure of heat dissipation)



Basic governing equations in the absence of any external forces with no heat
addition as derived by:

“R. K. Naeem and M. Jamil. On plane steady flows of an incompressible fluid with variable viscosity.
Int. J. of Appl. Math. and Mech., 2:(2006), 1-19".

uy + v, = 0

1

UL, + vuy = —Px + R—[(Zﬂux)x + (M(uy + Ux))y ]
e
1

UV, + vvy = —Py + R—I:(Z,ley)y + (ﬂ(uy + vx))x ]
e

E
—Cu[z(u,% +vi)+ (u, + vx)z]

T, + vT, =
uT, vT,, R,

1
@(Txx + Tyy) +

where "u" and "v" are the velocity components, "P" is pressure, "T" the temperature,
"u" the viscosity, "R,", "B." and "E_." are the Reynolds, Prandtl and Eckert numbers
respectively.



Define the stream function in terms of the velocity component "u = " and

= ="

We assume the vorticity distribution V21 1is proportional to the stream
function perturbed by an exponential stream of the form: vzy = k@ — ve®+)

The original system of PDEs now transformed directly in terms of the
following more integrable system of second order ODEs :

Yee — AP = —Uet
(wPlegs = 0

Tz + E.BA(a® + bH)uyp? = 0

which led to the following change of coordinates:

§ = ax + by
and where:

K
A =

a? + b2



Exact analytical solution obtained by Jamil in the original coordinates:

Casel: A = —n? n>0
Ubn® ox+b :
u= ——e Y — AnbSin(n(ax + by) + A,)
_ Yan’ ax+by + AynaSin(n(ax + by) + 4, )
il ;naSin(n(ax + by 2
Un?(a? + b? :
P = 2(;2—4_1))&“1’3’ Ue®*by — 24,1 Cos(n(ax + by) + A,) + nSin(n(ax +by) + A,) | —
A 2 bZ_ 2 2ab 2
- 20D b+ ay) + 2 (Aglax+by) + A) -

n?(a? + b?
_ —2((712 n 1)2) {Unea“by — A;(n? + 1)Sin(n(ax + by) +A2)]2 + 4y

E.B.n(a® + b* _
= = rzga_l_ T ) {A3 {Un3eax+by(ax +by —2) + A;(n* + 1) {n(ax + by)Cos(n(ax + by) + A;) —

— 2Sin(n(ax + by) + Ay)} | + ndyl Un?e™*Y + A, (n? + 1)Cos(n(ax + by) + Ay) L| +
y

+ A (ax+ by) + A4g

As(ax + by) + A,
u = Ueax+by
A Cos(n(ax + by) + A,) — i




Casell: A = m? m>0

Ubm? ax+b m(ax+by) —-m(ax+by)

U= — e Y + B;mbe Y) — B,mbe MaxXT0Y
ms—1
Uam?

v = — mz_leax+by _ Blmaem(ax+by) + Bzmae—m(ax+by)

Um?(a? + b?)
P = m [Uez(ax+by) 4+ 2B1(m— 1)e(m+1)(ax+by) _ 2B2(m 4+ l)e(l—m)(ax+by)] +
Bym?(b? — a?) 2abm?
> (bx + ay) — (Bz(ax +by)+ B,) -—
R, R,
m?(a® + b?)
(mZ — 1)2 e—Zm(ax+by) [Ume(1+m)(ax+by) + Bl(mz _ 1)62m(ax+by) _ Bz (mz _ 1)] 2 + 37
Py 2 b2
T = % {33 {Um3em(ax+b3’)(ax +by —2) + B;(m? — 1)(m(ax + by) — 2)e™@*+b¥) 4

, B (m? — 1)(m(ax + by) + 2)e~m(ax+by) } + mB4{Um2em(ax+by) +
.\ B,(m? — 1)e™@x+by) 4 B (m? — 1)} + Bs(ax + by) + B,

Bs;(ax+by) + B,

u= ax+by
Blem(ax+by) + Bze—m(ax+by) + [{nez——l




CaselIll: A =0

u = Clb
v = —(Cja
a? + b?)C?
P = _Q + C7

2
T = Cs(ax + by) + Cq

Cz(ax +by) + C,
Ci(ax + by) + C, — Ue(ax+by)




Here is our general method of solution
for the Navier-Stokes equations :




NUMERICALLY CONTROLLED SYSTEM OF

ANALYTICS TABLE

Initial condition of

each auxiliary variable
from the exact numerical
solution sets of thenonlinear
simultaneous equations

(Wo.xr Wo,2s e Wo.12)1

(Wox, W2, . Wo2),

(Wo.p Wo,25 s Wo,lz)3

Coeffident values
present in the
system of PDEs

(Relpr; Ec)l
(Rq, B, EL)2

(Rs'Pr' EC)3

Exact analytical solutions
obtained based on the
universal differential
representation of all
mathematical equations




We first seek to convert using our standard differential form all of the author’s solution that satisfy the
PDEs in their complete original format without involving and type of transformation processes
whatsoever.

Casel: A =-n?% n>0
u = Ubn edtby — A nbSin(n(ax + by) + 4,)
nz+1 1 2

= w eV 4+ y,Sin(usx + ugy + u;)

We can select as auxiliary variables the following expressions:

le u

W2: X

W=y

- dw,

W4= e"2* | VLI- = ude
Ws = e¥sY Wy = usd

5 ) W, 3ay

2dW,

We = Tan([usx + ugy +us] /2), ———— = usdx + ugdy

so that:



(1). Primary Expansion:

©).

F(Wy, Wy, W3, Wy, Ws, W) = 0 = Wy — uy WyWs +

Secondary Expansion:

du
0-du
0-du

+
+
+

+

+

+

O-dx + 0-dy
dx + 0-dy
0-dx + dy

u,dx + 0-dy

0-dx + uzdy

usdx + ugdy

dw,
dw,
dWs

2uWy

1+ W



p = Ua_nzeax”’y + AjnaSin(n(ax + by) + A,)
n?+1 ! i

= v,eV2XY 4+, Sin(vsx + vgy + vy)

We can select as auxiliary variables the following expressions:

le v
W, = x
W;=y
W, = eV2* % = v,dx
4 ) W4 2
We = e Ws _ 4
2dWy
We = Tan([vsx + vgy +v,]/2), ———— = vsdx + vedy

so that:



(1). Primary Expansion:

F(Wy, Wy, W3, Wy, W5, W) = 0 = Wy — v1W4VV5V3 +

(2). Secondary Expansion:

dv

0-dv

0-

dv

- dv

- dv

- dv

+
+
+

+

+

O-dx + 0-dy = dW;
dx + 0-dy = dW,
0-dx + dy = dW,

dx + 0-d aw,

v X . y [ ——

0-dx + dy = aWs

X _’y = W5
2dW,

vedx 4+ ved _—
5 g 1+ w2

2v, Wy

14+ W2



_ Un?(a® +b?)

2D e by | yeax+tby — 124, Cos(n(ax + by) + A;) + nSin(n(ax + by) + Az)}} —

2(h2_ 42 2
W(bx +ay) + za}fn (As(ax +by) + Ay)
n?(a? + b?) +
_ DR T [peaxtby 2 ' i
2(n? + 1)2 [Une A;(n* + DSin(n(ax + by) + AZ)] + 4

= ehxthy [ PyePs** PsY + P Cos(P;x + Pgy + Pg) + PypSin(Pyix + Py + P13)] +
+ Pux+ Pisy + P+ |PiyelottPoY 4 PyoSin(Pyux + Pyyy + Py) P+ Pa

We can select as auxiliary variables the following expressions:

W1:P

W, = x

W;=y

W, x W _ 4

4_el W4 - X
dWs

Ws = eY, — = dy



2dW,

W6= Tan([P7x+ P8y+ Pg]/Z), —2= P7dx+ Pgdy
1+ W
24w,

W; = Tan([Pi1x + P2y + Pi3]/2), ———— = Pjdx + Pppdy
1+ W
2dW,

Wg = Tan([Py1x + Py + Pp3] /2), ——— = Pydx+ Pydy
1+ W

so that:

(1). Primary Expansion:

1 — W2 2P W,
FWy, Wy, .., We) = 0 = W, — W)W’z pw/w'™ + pg + P W, +
4 4 s 14+ W2 1+ W2
P. P. 2P5 oW, 2
P15W3 + P16 + P17W4_18VVS 19 + #OVVE] + P24

(2). Secondary Expansion:

dP + O0-dx + 0-dy = dw;
0-dpP + dx + 0-dy = dW,
0-dP + O0-dx + dy = dW;



0-dP + dx + 0-dy = ——

W,
0-dP + 0-dx + dy = I
X y = W
2dW,
0-dP + P7dx + P8dy >
1+ W
0-dP + Pudx + Pndy = —
114X 124y = 1+ W72
0-dP + Pydx + Pd 2dWs
. x =
21 220y 1+ W82
2 2
T = % {Ag{Un3eax+by(ax+by—2) + Al(nz+1){n(ax+by)Cos(n(ax+by)+ A)) —

— 2Sin(n(ax + by) + A,) }} + nA4{UnZeax+by + A;(n? + 1)Cos(n(ax + by) + Az)ﬂ +

+ As(ax+ by) + Ae

== |:{ T13T2x+ T3y(T4x + T5y + T6) + {(T7x + T8y)COS(T9x + T]_Oy + Tll) +
+ Ty,Sin(Tysx + T14y+T15)]-} + {T169T17x+ 1Y 4 T,9C0s(Tyox + T21y+T22)ﬂ +

+ Tozx + Thuy + Tys



We can select as auxiliary variables the following expressions:

W1: T
W2: X
Wz =y
aw,
W,= e, —2=4d
4 e W4 X
AW
We= eV, —3=4
5 e We y

We = Tan([Tox + Tyoy +T11] /2),

W; = Tan([Ti3x + T4y +T15] /2),

Wg = Tan([Tyox + Tp1y +T22]/2),

so that:

2dWy
———— = Todx + Tyod
1+ Wez 9 104y
24w,
———— = Ty3dx + Tyiud
1+ W72 13 14AYy
2dWg
——— = T,odx + Ty,d
1+ W82 20 21ay



(1). Primary Expansion:
F(Wy, Wy, .., Wg) =0 = W, — “T1W4T2W5T3(T4WZ + TsWs +Tg) + {(T7W2 + TgWs)

1-w2 n
1+ W2
2T, W,

1+ W2

1 — W¢

+ | T W WS+ Tyg————
H { 16 Wy 5 197 n W82

}] + T23x + T24y + T25

(2). Secondary Expansion:

dT + 0:dx + 0-dy = dw;
0-dT + dx + 0-dy = dW,
0-dT + O0-dx + dy = dW,

0-dT + dx + 0-dy = W
W,
0-dT + 0-dx + dy = s
Ws
2dW,
0-dT + T,dx + Tgdy 5
1+ W,
2dW,
0' dT + Tlldx + ledy == 1 n W72
2dW,

0-dT + T21dx + Tzzdy



As(ax + by) + A,
u = Ueax+by
A Cos(n(ax + by) + Ay) — 2+ 1

H1X + [y + U3
taCos(usx + pey + p7) + pgetoX+ Hioy

We can select as auxiliary variables the following expressions:

W, =

W, =

Wz =y

W,= e* Wi _ g

W= e”, W, = dx

7% y Ws _ 4
2dW,

We = Tan([usx + pey + u71/2), ——— = psdx + pedy
1+ W

so that:



(1). Primary Expansion:

FOW, Wy, W) =0 = W, —

(2). Secondary Expansion:

+
+
+

O-dx + O0-dy
dx + 0-dy
0-dx + dy

dx + 0-dy

0-dx + dy

psdx + pedy =

uWsy +

Wi + oy

1 - W

—_—

ST

= dWl
= sz

= dW3

2dW,

1+ W¢

+ U H:-';-E H:-'SIE



Casell: A = m?2, m>0

2
u = Ubm eax+by + Blmbem(ax+by) _ Bzmbe—m(ax+by)

m2—1

— uleu2x+ usy + u4eu5x+ Ugy + u7eu8x+ UgYy

We can select as auxiliary variables the following expressions:

W,= u
W, = x
W=y
w,= e*
Ws = eY
so that:

(1). Primary Expansion:

F(Wy, Wy, W, Wy, Ws) = 0 = Wy — wy W2 W, + w,W,SW's + w, W, W,"



(2). Secondary Expansion:

du + O0+-dx + 0-dy = dW;
0-du + dx + 0-dy = dW,

O-du + 0-dx + dy = dW;,

_dw,
0-du + dx+0-aly—W4
AW,
O-du + 0-dx + dy=W5
v = — U;lmzl eax+by _ Blmaem(ax+by) + Bzmae—m(ax+by)
m —

— vleU2x+ v3y + v4e175x+ VY + v7eU8x+ VoY

We can select as auxiliary variables the following expressions:

Wl_ v
W2= X
W=y
W4= ex



(1). Primary Expansion:

F(Wl'WZ'W3'W4) =0= W, -

(2). Secondary Expansion:

dv
0-dv
0-dv

0-dv

0-dv

+
+
+

O-dx + 0-dy
dx + 0-dy

0-dx +

dx + 0-dy

0-dx +

dy

dy

v v v v v v
VIWPWEE + v WSWE + v, W

= dWl
= dWZ
= dW3



um?(a?+b?)

P = 2(m2—-1) |:Uez(ax+by) + 2Bi(m-— 1)e(m+1)(ax+by) — 2B,(m+ 1)8(1—m)(ax+by)] n
Bym?(b? — a? 2abm?
i ) (bx +ay) — (Bz(ax+by)+ B,) -—
R, R,

m?(a? + b?)

- —— _ ~ p2m(ax+by) (1+m)(ax+by) 2 _ 2m(ax+by) _ 2 2
m2—1)2 ° [Ume + Bi(m® —1De By(m* — 1]

+ By

= P19P2x+P3y + P4_€P5x+P6y + P7eP8x+P9y + Plox + Plly + P12 +

+ eP13X+ Py [plsep16x+1’17y + P186P19x+P20y + p21:|2 + P,

We can select as auxiliary variables the following expressions:

W, = P
W2=x
W=y
W4=ex



so that:

(1). Primary Expansion:

F(Wli WZ' W3, W4_, WS)

(2). Secondary Expansion:

dP
0-dP
0-dP

+
+
+

0-dx +
dx +
0-dx +

Pg

=0= W, — PWIW> + PWSW + PW W + PoW, + PyW; +

dx + 0-dy

O0-dx +

dy

2
+ Pt WUUWS [PW WY 4 PW WS + P+ Py

= dW1
= dWZ
= dW3



2 2
T = ECPrlm_(C:n;b ) [33{Um3em(ax+by)(ax +by—2) + Bl(mz — 1)(m(ax + by) — z)em(ax+by) +

+ Bz(mz _ 1)(m(ax+by) +2)e—m(ax+by)} + mB4{UmZem(ax+by) +

+ B;(m? —1)e™@x+by) L B (m2—1) }] + Bs(ax + by) + Bg

= (Tlx + sz + T3)eT4x+ Tsy + (Tﬁx + T7y + TS)eT9x+ T10y +

+ (Tyx + Ty + Tyz)eT#* sy 4 Ty eTir** TeY 4 (Tigx + Tooy + Ta1)

We can select as auxiliary variables the following expressions:

Wy=T
W, = x
W=y
w, = e*
Ws = eY



(1). Primary Expansion:

F(Wy, Wy, Wa, Wy, W) = 0 = Wy — (W, + ToWs + TOW, WSS + (TeW, + T,Ws + T W, W™ +

+ (T Wy + TyaWs + Ti)W, WS+ TygW, VW + (TyoWy + TopoWs + Tay)

(2). Secondary Expansion:

dT + 0-dx + 0-dy = dW;
0-dT + dx + 0-dy = dW,
0-dT + 0-dx + dy = dW;

0-dT + dx + 0-dy = ——

0-dT + O0-dx + dy = —



Bs(ax + by) + B,

r = ax+by
Blem(ax+by) + Bze—m(ax+by) + linez——]_

X + uy + U3
u4eﬂ5x+#6y + u7eﬂ8x+#9y + ‘uloeﬂnx'*'lhzy

We can select as auxiliary variables the following expressions:

W, =
W2=
W;=y
W,= e* Wi _ g
= e¥, W, - x
We = e Ws _ 4
so that:

(1). Primary Expansion:

Wi + u,W, +

M4M/3/"-5V|/4ﬂ6 + M7VV3M8VV4H9 + H10M/3M11VV4/112



(2). Secondary Expansion:

du + 0-dx + 0-dy = dWw;
0-du + dx + 0-dy = dW,
O-duy + O0-dx + dy = dW;

0-du + dx + 0-dy = B
z x TR
dws

O-du + O0-dx + dy = ——
Ws

Caselll: A =0

u=C1b

(1). Primary Expansion:

FW) =0= W, — uy

(2). Secondary Expansion.:
Undefined




We can select as auxiliary variable the following expression:
W1 = 7D
so that:

(1). Primary Expansion:

FW) =0= W, — vy

(2). Secondary Expansion:

Undefined

We can select as auxiliary variable the following expression:
Wl =P

so that:



(1). Primary Expansion:

F(Wy) =0= W,— P

(2). Secondary Expansion:

Undefined

T = Cs(ax + by) + Cq
= Tlx + sz + T3

We can select as auxiliary variables the following expressions:

W1 = T
Wz = X
W;=y
so that:

(1). Primary Expansion:

F(Wl,Wz) =0 = W1 - T1W2 + T2W3 + T3

(2). Secondary Expansion:

dx = dWl
dy = dWZ



Cs(ax +by) + C,
C,(ax + by) + C, — Ue(ax+by)

ﬂ:

pix + ppy + U
HaX + psy + pe + pgedsrT Koy

We can select as auxiliary variables the following expressions:

Wy= pu

W2= X

W; =y

W,= e* Wiy
L= er, W, = dx
w. y Ws _ 4

so that:

(1). Primary Expansion:

W, + wWs + s

F(Wl,Wz,Wg,W4_) == O = W1 -
Wy + psWs + pg + W/ oWS"




(2). Secondary Expansion:

+
+
+

O-dx + 0-dy

dx + 0-dy
0-dx + dy
dx + 0-dy
0-dx + dy




By visual inspection of the information produced, we would solve this problem using our method of differentials by
selecting as a minimum “p = 12", “up = 20", “ug = 2” and “q = 0" in our [AMPT.

where:

p = Total number of auxiliary variables

up = Total number of terms in the Primary Expansion

us = Total number of terms in the Secondary Expansion

q = Total number of auxiliary variables required for defining each functional expression that are present in

the original PDEs.

In doing so, we can begin my assigning the following auxiliary variables to each dependent and independent
variables as:

R R E®E N TS
Il
B



COMPLETE TAMPT IN
EXPANDED FORM



(1). Primary Expansion:

Fr= 0 = ap W' W,

m
F2 = 0 = azlll/VZ 2'1W6

m
F3 = 0 = a3’1W3 3'1W6

Fyp = 0 = ag W, *'W,

Fs = 0 = ag,W, ™'W,

mi,2 Mi1,97,,M1,10
+ al,ZM/l 'W6 10,

msy,2 ms ma1
2 ... + a2,2W2 '9M/6 10 |

mso m msq
32 .. + a3,2W3 3'9M/6 310 .,

My 2 Mmy My,
2 ... + a4’2]/]/4 '9W6 /10,

m m m
52 .. + a5'2 VVS 5,9V|/6 510 ..

Mmi,16
W, + .+

My1,15314,M1,154 .
+ ...+ al’zovvl W6

maz,16
W, + .+

M2,15314,M2,154 .
+ ot agao W, PW,

W + L+

Mm3,1531,,M3,154
+ ot az oW, W,

W+ L+

M4,1537,,M4,154
+ ...+ (14'20[/[/4 VV6

WSt + L+

Ms,1531,,M5,154
+ .+ asao W, W,

Mmi,160
Wiz

Mmz,160
Wi

ms,160
Wiz

My,160
W,

Mms,160
W,



(2). Secondary Expansion:
du =
dv =
dP =
dT =
du =
dx =
dy =

N; dx
N, dx
N, dx
Nyodx
Ny3dx

where :

dw,
dw,
AW,
dw,
dWs
AW,
dw,

N, dy
Ns dy
Ng dy
Ny1dy
Ni4dy

+ + + + +

NadWy
NgdW,
NodWy,
NlZdW11
NlSdWIZ



Ny = bW WSRWR + bW WL W
Ny = bW "W, W™ + b W, oW, w2
Ny = bsW W Wg™e + bW ™ W, W™
U A G A O A G (e
Ns = bW ™ W, W™+ byoWg WS> W"™"

Ny = b11[/V6m31VV7m32[/1/9m33 + b12%m3414/7m351/]/9m36

—_ my3 M4 mys Myg Mmoo Mog
N13 - b25VV6 VV7 VVlZ + b26VV6 W7 VV12

— myg Mmgo mg1q mgy Mg3 May
Nig = by Ws W, Wi, + bagWg W, W,

— Mgs Mge mgy Mmgg Mgo Moo
Nis = bWy W, %W, + bygW, W, W,



B In the Secondary Expansion of our Initially Assumed Universal Differential Form, the first set of auxiliary variables
will be selected on the basis of representing the dependent and independent variables in that order.

B This will be followed by a series of other initially assumed auxiliary variables used for representing all basis functions
in complete differential form that will be present in the final analytical solution of the system of PDEs.

B Regardless of the type of coordinate system used in our physical analysis, our Initially Assumed Universal Differential
Expansion will be selected on the basis of solving the system of PDEs in terms of a system of implicitly defined
equations that would consist only of the algebraic and elementary basis functions.

B In order to maximize our numerical solution rate of the Nonlinear Simultaneous Equations, we can set all the initial
values of each auxiliary variable which would define the complete Boundary Conditions of the system of PDEs
as part of the unknowns to solve for.

B Other unknowns to solve for are the variable coefficients from our system of PDEs defined in our NCSA table which
would include the Reynolds number "R,", the Prandtl number "B." and the Eckert number "E." .

B Over time, the NCSA table should eventually succeed in capturing from the infinite number of possible numerical
solution sets of the Nonlinear Simultaneous Equations, all those exact Instance Analytical Solutions that would
conform with experimental results obtained under controlled laboratory conditions.

B Only through the gathering of this type of information over a span of say many years or even many decades that a
large number of generalized analytical solutions may potentially be uncovered.

B This would lead to a far better understanding of general fluid behavior than having to depend solely on the use of
experimental method of analysis or the numerical solutions of PDEs.

The unified theory of analytical integration can be converted into a single major universal software by which all DEs
may be resolved under a single common ideology. Such a universal software development would be referred to as a
Numerically Controlled Analytics Software or NCAS and would operate on the principle of determining the
existence of general analytical solutions to DEs by method of conjecture that would be entirely driven by
computational analysis. A far better alternative than having to maintain a large number of highly dispersed
mathematical theories all of which could never be consolidated in terms of a single universal software.



Problem formulation for Linear
Elastic Boundary Value Problems

I




In this section ...

We will fundamentally illustrate the complete universality of
our differential method of analysis beyond the Navier-Stokes
equations.

We will expand our method into the mechanics of materials.

We will provide a more universal approach for attempting to
solving linear elastic boundary value problems.

These are governed by a system of PDEs defined in the
three most popular coordinate systems.



Cartesian coordinates:

In cartesian coordinates the equations of motion are according to Slaughter, W. S,
(2002), “The linearized theory of elasticity”, Birkhauser :

do. ot ot 0%u
=+ L+ —Z+ b= p—s
0x dy 0z Jt
0Txy day 072y _d%uy
ax T dy T 9z + B =0 at2
0Tyy 0Ty, da, 0%y,
ax dy T 9z +hE=0p at2

where "P; " are the external body forces, "p" the mass density and "u;" the
displacement.

The strain-displacement relations are:

_ Ouy _ Ouy ouy
€x = Sk Yay = dy dx
ou,, dou,, ou,

€ = dy Yvz = "5, dy

Oy, _ Ou, N ou,
€z = 52 Yax = 5% 0z

The constitutive equations are defined from Hooke's law which in tensor form is:
0ij = Cijri€r

where " Cyji;" is the stiffness tensor.



Cylindrical coordinates:

In cylindrical coordinates the equations of motion are:

00, 100, do,, 1 0%u,
- - _ P = p—"

or r 90 0z + r(arr 990) + Pr P o2

aO'rg 1 60'99 50'92 2 62u9
- z P, =

or r 06 0z + 7 Oro + P P o¢2

do,, 100y, 090, 1 0%u, ou,
— — P, = [ =

ar ' r a0 9z T rOret BT Pgpar = 5y

The strain-displacement relations are:

16u9
o = T\Gg T W

du,
&
ZZ az

_1(1 ou, N Jdug Ug
&0 = 2\7 96 or r

_ 1(0ug 4 10u,
0z = 5\79z T 70
1 (0u, du,

Car = E((’)z + or )

and the constitutive relations with a change of indices are the same as in the Cartesian coordinate system.




Spherical coordinates:

In spherical coordinates the equations of motion are:

60’rr 1 60'r9 1 aam 1 azur
or "7 a8 T rSin(8) 09 + ?[ 20y — Ogg — Opgp + GreCot(H)] + B =p o7
60-1"9 1 60-99 1 60'9@ 1 azug
ar + - 90 + T'Sln(@) 20 + T[ (0’99 - a@@)Cot(B) + 30’-,-9] + Pg =p 52

aam n 160’9@ 1 60@@

N 62u¢
or r 06 rSin(8) 09

ot2

1
+ ;[ 209¢Co0t(0) + 30'1-(2)] + Py = p

The strain-displacement relations are:

ou,
Err = ar
1 au€
0 = 7\ T W
= L (B, sin(8) + ugCos(s
Epp = 7Sin(8) \ 39 u,Sin ugCos(0)

1(1 du, N Jdug Ug
&o = 5\7 96 or r

_ 1 1 au€ N aU,@ Cot(
00 = 2| Sin(e) 90 gp ~ UeCot®

1 1 oJu, oug Ug
0 = J|rSin() 90 | or  r




Here is our general method of solution for all
linear elastic boundary value problems

©

O

an Stock Photo



We will select the Spherical Coordinate System as the standard
model for establishing a universal process that is based entirely on
our method of differential analysis for attempting to solve PDEs in
terms of generalized analytical solutions.

www.shinydeoor.
nfo@sninydecor.com

This would involve the extensive application of an NCSA table for
the gathering of information that can eventually lead us to complete
generalized analytical solutions satisfying an extremely wide range
of boundary conditions.



Spherical coordinates:

In spherical coordinates the equations of motion are:

60’rr 1 60'r9 1 aam 1 azur
or "7 a8 T rSin(8) 09 + ?[ 20y — Ogg — Opgp + GreCot(H)] + B =p o7
60-1"9 1 60-99 1 60'9@ 1 azug
ar + - 90 + T'Sln(@) 20 + T[ (0’99 - a@@)Cot(B) + 30’-,-9] + Pg =p 52

aam n 160’9@ 1 60@@

N 62u¢
or r 06 rSin(8) 09

ot2

1
+ ;[ 209¢Co0t(0) + 30'1-(2)] + Py = p

The strain-displacement relations are:

ou,
Err = ar
1 au€
0 = 7\ T W
= L (B, sin(8) + ugCos(s
Epp = 7Sin(8) \ 39 u,Sin ugCos(0)

1(1 du, N Jdug Ug
&o = 5\7 96 or r

_ 1 1 au€ N aU,@ Cot(
00 = 2| Sin(e) 90 gp ~ UeCot®

1 1 oJu, oug Ug
0 = J|rSin() 90 | or  r




We can begin by assigning the following auxiliary variables to each dependent and independent
variables :

Wy =2z = oy

Wy = z; = oy

W3 = z3 = 0yp

Wy = z4 = 0pg

Ws = z5 = opg

Wip=x =71
Wii=2x, =86
Wiz =x3 =0
Wiz= x4 =t

Because of the presence of the Cotangent function in the PDEs we can add the following new auxiliary
variable to our IAMPT :

Wyi1 = Tan(6)

n.n

where "p" is the total number of auxiliary variables defined from our TAMPT.



We can also define :

h]_ = COt(B) =

Wy

so that its Multivariate Polynomial Transform can be written as :

(1). Primary Expansion.:

(2). Secondary Differential Expansion.:

(1+ W2 )dx, = dWpyq

Now since :
2Tan(6/2)

1 + Tan?(6/2)

Sin(0) =

then we can add the following second auxiliary variable to account for the presence of the "Sin(6)"
function in the PDEs :

Wyi2 = Tan(6/2)



We can let:
2 Wp+2

h, = Sin(@) = —2¥2
2 (6) 1+ W2,

so thatits Multivariate Polynomial Transform can be written as :

(1). Primary Expansion:

2 Wy

h - = =
2 1+ W2,

(2). Secondary Diftferential Expansion:

(14 W2)dx, = 2dWy,,

We will use the following notation for defining the multivariate polynomials that corresponds to the various
partial derivatives of each dependent variable with respect to the independent variables under the application
of the chain rule for (i <9) and (1<j<4):

Prij 0"z

Qnij 0x;'




Spherical coordinates:

In spherical coordinates the equations of motion are:

60’rr 1 ao-re 1 aam 1 azur
or T 70 T rSin(8) 09 + ?[ 20y — Ogg — Opgp + GreCot(H)] + B =p o7
60’r9 1 60-99 1 60'9@ 1 azug
ar + - 90 + rSm(H) 20 + T‘[ (0'99 — a@@)Cot(H) + 30'-,-9] + Pg =p 52

azu@
ot?

aam n 160’9@ 1 60'@@

1
[ 2 Py =
ar T 700 T rsime) 90 | 2000C0t(0) + 3070] + Py = p

The Primary Expansion of the entire system of second order PDEs may now be completely defined as:

P111 1 P122 (1 + sz+2) P133 1 [ l A P274-
+ + + 2W, — W, — Wy + W. + B'=p

Q111 W10 Q122 2 Wp+2W10 Ql33 W10 | ! * 6 2 Wp+1 " Q274

P121 1 P142 (1 + sz+2) P153 1 [ l A P284-
+ + + W, — W, + 3W,| + Py = p

Q121 WioQua  2WyoWig Q153 Wi _( + = We) Wpi1 2 o Q284

P 1P 1+ Wiy P 1 . P

131 152 ( p+2) 163 + 2W5 + 3W3l + PQ) — p 294

0131 WlO Q152 2 Wp+2W10 Q163 WlO Wp+1 Q294

where "P"", "Py " and " ng " each represent the Primary Expansion of the Multivariate Polynomial Transform

corresponding to each of the body forces "P.","Py" and "Pg" respectively.



The Secondary Expansion of the PDEs is exactly identical to the one defined in our
IAMPT where "q=2" to account for the presence of both trigonometric functions :

(2). Secondary Expansion:
do, = dz; = dW;
dog = dz, = dW,
doyg = dzz = dWs
dogg = dz, = dW,
dogg = dzs = dWs
dogg = dzg = dWs
du, = dz; = dW,



m n
Z Ni_1ymn+)+td2e + Z Niman+1)-n-14tdxs =
t=1 t=1

= Nign+n+1)aW; 1<i<p+2-m-—n)
(m+n+1<j<p+2)

(1 + sz+1)dX2 = de+1

(1 + sz_l_z)de = 2de+2

Having defined the complete Multivariate Polynomial Transform of the PDEs, we are now in the
position of defining the complete IAMPT that will be used for solving the PDEs.

(1). Primary Expansion:

r p+2
E. . i
F(WWa o Wy Wy W) = 0 = Yae| [ [W™)  as=i<9)
t J

(2). Secondary Expansion:

Exactly the same as above



CORRESPONDING NCSA TABLE

Initial condition of Coefficent values Exact analytical solutions
each auxiliary variable present in the obtained based onthe
from the exact numerical system of PDEs universal differential
solution set of the nonlinear representation of all
simultaneous equations mathematical equations

(Wo.p Wo.2, ., Woa3 )1

(Wo.ll Wo,2; e Wo,13)2

( Wo.1, Wo,2, - Woa3 ) 3




Our NCSA table must be sufficiently
populated with a fairly large number of
exact expressions for "U;".

Afterwards, the entire computational
process becomes entirely transformed
into a purely deductive method of
reasoning by attempting to establish a
general analytical solution of the PDEs
satisfying a wide range of general
boundary conditions.



Simple demonstration in Cosmology
for Einstein Field Equations




What are the Einstein Field Equations used for ?

Space and time 1s know to be entirely influenced by mass and
energy so Finstein Field Equations describes its fundamental
Interaction that exists with gravitation.

We are interested in determining locally the space-time
geometry being the results of the presence of mass-energy and
linear momentum

Very similar to determining the field in the form of
electromagnetic energy from charges and currents using
Maxwell's equations.

The original equations are formulated in terms of tensors that
results into 16 coupled hyperbolic-elliptic nonlinear partial
differential equations (ignoring the effect of symmetry).

When velocities are much less than the speed of light the
Einstein Field Equations reduce to Newton's law of gravitation



In simple layman’s term how are they derived ?

1 8mG
Ruv - ERguv + Aguv = C_4T;n/

MATTER:
Starting with the right hand side of this tensor equation, the energy-momentum tensor
“Ty,v” being multiplied by some set of fundamental constants 8:—46 ”  encodes exactly

how matter is distributed in this universe

GEOMETRY:

On the left hand side of the equation is purely geometry for describing space-time
based on the use of a metric tensor (from differential geometry) for defining the
complete geometry of our manifold. We should be able to extract all the relevant
information about the curvature of the manifold just from the metric tensor. This is
done by constructing the Riemann (curvature) tensor which holds pretty much all the
information about the curvature of the manifold



Why are Einstein Field Equations so important in physics ?

Special classes of exact solutions to these PDEs can lead to various models of gravitational
phenomena, such as rotating black holes and the expanding universe and even gravitational
waves.

Existing well known analytical solutions correspond to the following special cases of Einstein Field
Equations :

Vacuum solutions: these describe regions in which no matter or no gravitational fields are
present,

Electro vacuum solutions: must arise entirely from an electromagnetic field which solves the
source-free Maxwell equations on the given curved Lorentzian manifold; this means that the only
source for the gravitational field is the field energy (and momentum) of the electromagnetic field,

Null dust solutions: must correspond to a stress—energy tensor which can be interpreted as
arising from incoherent electromagnetic radiation, without necessarily solving the Maxwell field
equations on the given Lorentzian manifold,

Fluid solutions: must arise entirely from the stress—energy tensor of a fluid (often taken to be a
perfect fluid); the only source for the gravitational field is the energy, momentum, and stress
(pressure and shear stress) of the matter comprising the fluid.

In addition to such well established phenomena as fluids or electromagnetic waves, one can
contemplate models in which the gravitational field is produced entirely by the field energy of
various exotic hypothetical fields:

Scalar field solutions: must arise entirely from a scalar field (often a massless scalar field); these
can arise in classical field theory treatments of meson beams, or as quintessence,

Lambda vacuum solutions (not a standard term, but a standard concept for which no name yet
exists): arises entirely from a nonzero cosmological constant.



Just as with the Navier-Stokes equations and the basic equations of elasticity, there are just an
incredible number of physical scenarios that can be constructed just by solving for all the
corresponding PDEs.

In the case of Einstein Field Equations they are all important for understanding the basic physical
properties of our universe which even makes it more imperative for solving them only in their
complete original form without the use of any type of transformation processes whatsoever !

Initial Coefficient Exact analytical solution

Conditions values present obtained using the Multivariate
in the DE or Polynomial Transform method
system of DEs

201,202, = »Zom> X01s =->» Xon ==+

211,212y 2 Z1my X111y =2 X1 =»-

221,222 5 w2 Zomry X211y ey X =on




Exact computational method for
calculating the various
derivatives and partial

derivatives of an Initially
Assumed Multivariate
Polynomial Transform




Determining the various derivatives of a product of several expressions is similar to
algebraically expanding to some exponent value the sum of several terms.

Only major difference between the two is that in the case of differentiation,

exponentiation becomes treated as an order of differentiation while all other algebraic
operations remain completely identical.

Simple case of a product of two functions.

n

anr n
—fg = Z (k) U0 g(n=to

k=0
where:

!
(Z) = Bnx = k!(nn— I)!

1s defined as the Binomial Coefficients

In complete expanded form using a special set of notations to symbolize differentiation:

[f +g]™ = FOgm 4 Bn—1,1f(1)g(n_1) + Bn_z,zf(Z)g(n—Z) + . + f@gO



When there are more than two functional expressions involved, we instead use the
Multinomial Expansion Theorem :

n!
n _ n, mnp; . Nk
(a; +a; ++ aq )" = T T % 4 Ak
nyin,! = ng!

nqyNo,..NE20
ny+ny+-+ng=n

where ‘n=n; + n, + .. + ny”

In terms of differentiation and using our special notations:
dn
W(ﬁfz “fi) = i+ o+t fid®™

n!
_ f1(n1) fz(nz) k(nk)

nyin,! - ng!

nl,nz,...,nkZO
n1+n2+---+nk=n



er — e—er.Ser.Sx

Now define:

fi=e% f,=e%%and f; = e*

so that each of their individual derivative at “x=0.5" up to a maximum order of 5 is calculated as follow:

fl(o) = 7% 2(0) = 05X  apnd f?,(o) — 25X

fl(l) = —e7X 2(1) = 0.5e%5% and f3(1) — 2.5e25x
P = e fP=025e"% and f£¥ = 6.25e25

P = —e* £ =0125¢"% and £ = 15.625e2%
9 =ex £ =00625¢"5% and f£* = 39.0625¢%5*
£ = —e, ®) = 0.03125e°5 and £ = 97.65625e%5*

At "x =0.5" we thus have:

19 = e795 = 0607, £,© =e%25 =1284 and f¥ = e'?5 =3.490

P = —e05 = —0.607, £, = 056725 = 0,642 and £V = 2.5¢125 = 8726

B = 705 = 0,607, f7=0.25¢"25=0.321 and [ = 6.25e!25 = 21.815

£ = —e05= —0.607, £ =0.125¢°25 = 0.161 and £ > = 15.625¢!25 = 54,537

£ = e795 = 0,607, £, =0.0625¢"2° = 0.080 and £ = 39.0625¢2° = 136.342

£ = —e795 = —0.607, £,% =0.03125e%25 = 0.040 and [ = 97.65625¢'25 = 340.854



Using our special notation:
d®y n!
==+ h+AO =

X

Tll,nz,n320
nq+ny,+nz=>5

(1) (m2) (n3)
ny!ny!ng! Lo R

= (1)(-0.607)(1.284)(3.490) + (5)(0.607)(0.642)(3.490) + (10)(-0.607)(0.321)(3.490) + (10)(0.607)(0.161)(3.490) +
(5)(-0.607)(0.080)(3.490) + (1)(0.607)(0.040)(3.490) + (5)(0.607)(1.284)(8.726) + (20)(-0.607)(0.642)(8.726) +
(30)(0.607)(0.321)(8.726) + (20)(-0.607)(0.161)(8.726) + (5)(0.607)(0.080)(8.726) + (10)(-0.607)(1.284)(21.815) +
(30)(0.607)(0.642)(21.815) + (30)(-0.607)(0.321)(21.815) + (10)(0.607)(0.161)(21.815) + (10)(0.607)(1.284)(54.537) +
(20)(-0.607)(0.642)(54.537) + (10)(0.607)(0.321)(54.537) + (5)(-0.607)(1.284)(136.342) + (5)(0.607)(0.642)(136.342) +
(1)(0.607)(1.284)(340.854)

where there are a total number of 21 terms satisfying the criteria that "n,n,,n; = 0" and
"n, +n, + ng = 5

By writing a short computer program for performing the above arithmetical operation but with
higher precision, the value obtained based on the Multinomial Expansion Theorem was
determined as "86.985019".

The 5t derivative of "e?*" is "25¢2*" gso that at "x = 0.5" this value becomes 32203 =
32e = 86.98501851 which is the same value as the one computed using the Multinomial
Expansion Theorem above.



We would like to expand our set of notations for calculating the various partial derivatives of
a product of several multivariate expressions.

g™ gM2 g™Ms oMk
axlnl ax;”Z ax;n3 o [fl(xl,xz, ,xj)- fz(xl,xz,... ,x]-) = fi(xq, Xp, o ,xj)]

Expanding our set of notations for including the general multivariate case:

(my)

(mz)
O+ 52+ o+ (917 8 A2+ 504 .+ 597 A
1(myq) 2(my)
(my)
0 0 0
Jj(my,
In terms of the Multinomial Expansion Theorem this can be rewritten as:
n! NI
n)  c(m2) . ()
nl!nz!---nk! fl'l(nl) 2,1(ny) fi;l(ni) A
nq,ny,.., niZO
_Tl1+n2+"'+ni:m1
n! ]
(n1) (nz) ... ¢(n)
nl!nz! aes nk! f~1,2(n1) 2,2(712) f;,Z(nl) A A
nqy,Nny,.,ni=0
_n1+n2+---+ni=m2
n! NI
(n) pm2) ., ()
il gt e L2y 7 i
Nnq,N2,.,N;=0
n1+7:’llz‘|?"'+ni=mk




O hfz = [f1 +f2](1) A [f1‘|‘f2](2)
0x,0x2 1(1) 2(2)

G W @ O LW @
= [ASh + £ A 68 + 2GS + Fat

Algebraically performing a term by term symbolic multiplication by treating all exponent values
as order of differentiation.

1) (@) 1 D (@ 1) (@)
f1 1(1)f1 2(2) + 2f; 1(1)f1 2(1)f2 2(1) + fi 1(1)f2 2(2)

D @ D 1) ) D @
t fHiwhae T 2awhzofzo t Liwfze

which in the conventional symbolic form may be translated as:

Of L, 0 O | 0%  0*hdh 0k 0% 0%,

0x,0x2 0x,0x, 0x, 0x; 0x?2 0x2 0x; 0x, 0x,0x, dx,0x2

Each term in the expansion must always contain the two functions that is being differentiated

0°f1 f, +2 0°fi 0f2 ofi 9°f; 9%f, 0f; 4 2% 0°f; +f 0°f;
x2’? dx,0x, 0x, 0x, 0x2 9x2 0x, 0x, 0x,0x, 1 9x; 0x2




_ _9f f 62f1 of, of1 0*f2  9°f10f; L R *f; *f,
dx,0x2" 2 oxiox, 0, T ox x> ax% 9x; 0x; 0x10x; ' dx,0x%

We can validate the use of our symbolic notations by performing the same operation manually and
compare the results with the one obtained in the above equation:

’fifs _ 0 (O£ f+f 2\ _ A The . , 4 6fz v f 0°f;
dx2 dx, \dx,”? Lox, ox2 ’? ax2 ax, | tox2

°fif 0 (0°fifa _ 0°f1 i+ , 04 0fe af ¢ 20 2fz
2 " 9x, 2 _axlazz o)

0x,0x5 x5 aXz
Bh PN, O 0,00 B L 0
dx10x2" axg ax, 8x,0x; 0x; dx, 0x,0x; = 0x1 Ox 1 8x,0x2

» It is by the use of these special notations that the
entire process of calculating the various EXACT
partial derivatives of a product involving any number
of multivariate functions can be reduced entirely to
a computational level.




The highly computational nature of the universal differential
expansion makes it very difficult for conducting any real
meaningful numerical experimentations even for solving the
simplest type of DEs.

Super computers are by far more suitable for this type of high
level and very advanced form of computational analysis.

The advent of Quantum computers in the near future could
significantly improve the performance of handling even the most
complex systems of PDEs.

They would by far exceed the capabilities of even our most
powerful super computer of our time because they would operate
entirely on the fundamental principles of Quantum theory which
1s based on the study of energy at the atomic and subatomic
level.

Such advanced computer technology would allow for the
capability of performing multiple tasks in parallel thereby
resulting in a significant increase in the billion-fold when
compared to conventional computer systems.



Major 1importance of a unified
theory of integration for the
physical sciences




Unified theory of analytical integration can be converted
into a single major universal software by which all
DEs may be resolved under a single common ideology.

Such a universal software development would be referred

to as a "Numerically Controlled Analytics Software"
or NCAS.

It would operate on the principle of determining the
existence of general analytical solutions to DEs
using the method of conjecture that would be entirely
driven by computational analysis.

Much better alternative than having to maintain a large
number of highly dispersed mathematical theories all of
which could never be consolidated in terms of a single
universal software.
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