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INTRODUCTION

In relevant dynamic mechanics literature, the issue of motion related to a moving object is discussed and
established. For instance, the trajection of a particle into space, the range of the moving object, force moving
peak point, and the mass and acceleration of the moving object are dealt with and there are compiled and well-
documented formulas.

This formula deals with the moving object permanent motion and as stated in the Abstract, the formula of
the moving object permanent motion, ie, the same sustainable dynamics of the moving object, has been
established. The formula in question is initially proved in the plane (X O Y) and is then generalized in other
coordinates planes (X O Z) and (Y O Z). In the end, by having 3 images of the moving object in the above
mentioned coordinates planes, the following general formula of the moving object in space can be obtained:
m.V,.(OH), = m.Vz(OH)g = m.V..(OH), = m.V,.(0OH),

Where m= mass of the moving object and

(OH) A= vertical distance from point (O) to velocity vector V4 at point A.

In plane (X O Y), assume a moving object with mass m and velocity V(x,y)A. If this object permanently
moves round the origin of coordinates, the following relation can be written.

Fig. 1:
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m. VxA
m. VyA

The image of velocity V(x)a on the x axis
The image of velocity V(y)a on the y axis
Torque is derived from the amount of motion m.V(X, y)  relative to point O:

m. V(x,y)A- OH(x,y)A =m. VxA -Ya + m. VyA - Xy
1)
Both sides of which are divided by m to give:

V(x,y)A'O_H(x,y)A = VxA'yA + VyA.xA

If the moving object moves from point A and gets to point B, C or D or other points in its orbit,
Relation (1) will thus apply to points B, C, and D...
Relation (1) could thus be written as:

V(x,y)B-O_H(x,y)B = VxB-)’B + VyB'xB

And it can be concluded that all relations are equal to each other at points A, B, and C, D....

)

Via-Ya +Vya- x4 = Veg. ¥ + Vyp.xp = Vic. Yo + Vo ¢ = Vip. yp + Vyp. Xp

(©)
Regarding the above mentioned relations, 2 points are mentionable:
1. The motion of a moving object round point O in an orbit depends on its velocity and distance from the
origin of coordinates at that point (A,B,C,D,...)
2. The motion of the moving object round point O in an orbit does not depend on mass m.
Formulas 3 to 1 apply to coordinates plane (X,y) and these formulas in coordinates planes (X O Z) and (Y O 2)
equal :
At point A in plane ( X O 2)

Viera-OHuo g = ViaZg + Vap X4

(4)
At point B in plane (X O 2)
Vg OHue g = Vip-2p +Vyp. Xp

®)
Via-2a + Von-Xg = Vg2 + Vop.xp = Vi 2 + Voo e = Vip.2p + Vip. Xp

(6)
And in coordinates plane (Y O 2):
V(y,Z)A' OH(y,Z)A = VyA A + VZA' V4

()
V(y,z)B' OH(y,Z)B = VyB .Zp + VZB'yB

8
Voa-2a +Vou.Ya =Vyp.-2g + Vi yp = Voo 2c + Vae. Yo = Vyp-2p + Vip.

)

If moving object m enjoys permanent motion in space (O X Y Z) at velocity V round point O, Relation 10
will apply:

m. VA- WA

—2 —2 —2
— 2 2 2
= m'\/V(x,Z)A + V(x,y)A + VQ/.Z)A -\/OH(x,z)A + OH(x,y)A + OH(y,z)A

(10)

2 — —
2 2 2
m. \/V(x,Z)B +Vée Va8 '\/OH(X,Z)B + OH(yy)p + OH(y 7y

V=velocity of the moving object in space
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V

2 2 2
\/ Vienya T Viya T V04

OH=vertical distance from point O to the vector of velocity V

OH = |OH(y 74 + OHy )4 + OHgy 1)

The moving origin of coordinates:

The origin of coordinates is always fixed in basic sciences (math, physics, mechanics...) and relevant
relations are proved based on the fixed origin of coordinates.

We will now deal with the relations and formulas existing in mathematics at the moving object origin of
coordinates and because the origin of coordinates is moving and there is the parameter of velocity in the issue of
the origin of coordinates, the relations, equations and formulas existing in the science of mathematics can be
discussed in physics, mechanics and mathematics. Before the moving origin of coordinates is dealt with, the
following 2 prerequisites should be studied:

1. The differential equation f (x,y,z,y',z',c")=0 is assumed in mathematics.
This differential equation should primarily be solved and the solved equation should be applied.

Regarding the parameter of velocity which was entered into mathematical relations and formulas, we can
now directly apply the above mentioned differential equation before solving it.

In the above mentioned differential equation, one can write:
If the numerator and denominator of formulas 1 and 2 are divided by (dt), we will have:

Z=2 ) y=F @

d
o
dx /dt
, dz/dt

It can be observed in these relations that the fraction numerator and denominator are 2 parameters of
velocity, id, and distance variations relative to time variations.
dx/dt = Vx : velocity on the x axis
dy/dt =Vy: velocity on the y axis
dz/dt=Vz: velocity on the Z axis
Regarding the velocity parameters,

! v
A
y o
And
7
zZ = —
vx

can thus be substituted to directly apply the above mentioned differential equation
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! ! ‘/y VZ
F(x;y;z;y ;Z IC) = F (nyIZ s 'Y, C) (3)
Vx Vx
If we intend to use the above mentioned applied
equation via CNC machines and remote control systems, the following velocity equation can be considered:

V:\/Vx2+Vy2+VZZ (4

V=velocity in space (0 xyz)
0<v< 300000 km/sec
2. Algebraic equation F(x,y,z,c) is assumed. In order to apply this algebraic equation, its images should be

primarily obtained in 3 planes of (o xy), (0x z) and (0y z). Then, y' should be obtained in plane (0 xy), z'in
. . _Vz zr E

plane (o x z) and - in plane ( 0y x) to be substituted for Z e and 7 vy

In order to apply the above mentioned algebraic equations, the image of the 3 planes should be initially
obtained.

5) F(x,y,0,c)=0, z=0 : image of the above mentioned equation in plane(o x y).

6) F(x,0,z,c)=0, y=0: image of the above mentioned equation in plane (0 x z).

7) F (0,y,z,c)=0, x=0: image of the above mentioned equation in plane (o y z).

d
In Eq.(5) , if y is differentiated relative to x, —i will appear.

d
dy_ y/dt_Vy
= —
dx x/dt Vx

d
In Eq. (6), if z is differentiated relative to x, —iwill appear.

dz _ dZ/dt _ Vz
= —
dx x/dt Vx

In Eq.(7) if z is differentiated relative to y, :—; will appear.

dZ_dZ/dt_VZ
dy dy;, V
y /dt y

By specifying the velocities in the coordinates planes, Eq. 4 can be considered.

By reviewing differential equations and algebraic equations, such equations can thus be applied.

Regarding the study of prerequisites 1 and 2 above, mathematical formulas which are presented in the form of
differential equations, algebraic relations or any other forms can be mathematically, physically, mechanically,...
studied, and regarding formula 4, relations, equations or problems terms can be applied.

The form of newly presented problems are mathematically, physically, mechanically,... is thus proposed.

An object moving on any mathematical curve and whose moving coordinates are shown in the form of intervals
(x,y,z), that moving object velocity coordinates will be displayed as ( VX, Vy, Vz). The following example will
illustrate the above mentioned formulas.

Now, if the above mentioned moving object is considered as the moving origin of coordinates to establish the
moving coordinates systems S1 and S2, motion can be studied, ie, the motion of moving object S2 relative to
coordinates system S1.

Example 1: Show the following differential equation in an applied form.
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x%.y.dx + z.y*dy + z*.x.dz = 0

Solution: both sides of the relation are divided by (dt):

(dx_V
dt *

dx , ay dz dy

2y — 4z vy 4722 x.—=0 &
oy gty gt ey =00y,
dZ_V
\dt ~ ¢

X%y vy + 2.y v, + 2520, =0

Now, regarding the above mentioned applied equation and the following relation;

V=\/I/;2+Vy2+VZZ

0 <V < 3001000 km/,,.

The above mentioned relations can be defined for CNC and remote control machines.
Example 2: Show the following 3D equation in the applied form and define it for CNC and remote control
machines.

x2 y2 Z2
;-I_ﬁ-l_c_z 1

The images of the above mentioned equation should primarily be obtained in 3 planes (0 xy), (o xz) and (0 y
z). Then, the equation relevant to any plane should be differentiated to obtain the velocities specific to that
plane. By having 3 parameters of velocity and equations related to the planes , relevant relations can be defined
for CNC and remote control machines.

Firstly, the image in plane (0 x y), ie, z=0:

xZ y2 0 XZ y2

— + '3 + —=1- — + 5= 1

a“ b b

2.x.dx 2.y.dy 2.y.dy —2.x.dx
+ =0= =

a? bz bt a?
dy —b*x dy o V, —b’x . —b%.x
dx a’y dx ¥V, aly Y oaty ¥

Now, the image in plane (0 x z), ie, y =0:
x? y? Zz? x2 0 2z
—+ﬁ+—_1=>—+ﬁ+—_1

Both sides are differentiated:



751 Mohamad Mahbod et al, 2014

Advances in Environmental Biology, 8(9) Special 2014, Pages: 746-753

2x.dx 2z.dz 2x.dx —2z.dz dz —C?*x
+ =0= - -7

a? c? az 2 = dx  d’.z

dz dZ/dt Vz —c%.x . —c%.x .
= = = .

dx dx/ “Vx  diz 2 at.z %

Now, the image in plane (oy z), ie, x =0

2 2 2 0 2 2
St =1 ot =1
2.y.dy+22.dz 0 dy —b?.z

= ey =
b? c? dz ¢y
Vy —b*z
Vz ¢ty

By having the above mentioned relations, one can write:

V=\/V,3+Vy2+vz2

, —b2. x , —c2x ,
V= [V o e 2 )

0 <V < 3001000 km/, .

The values of a,b and ¢ should be numerically defined for CNC and remote control machines.

In Example 2, in order to specify the 3 parameters of velocity, it will suffice to obtain the equation image in 2
planes. In plane (0 x y), 2 velocity parameters Vy and Vx and in plane ( 0 x z), 2 parameters of Vz and Vx are
specified. It is not thus required to determine any velocity parameter in plane ( 0 y z), for 2 parameters of Vz
and Vy have been determined in plane (0 y 2).

Moving origin of coordinates: In physics and mechanics, where the issue of velocity is considered, mass will be
related to it. That is, a moving object which has a velocity, it will also have a mass, so that the amount of motion
is defined as ( m.v), ie, the product of the mass times the velocity of the moving object.

At the origin of coordinates (0 x y), a moving object is moving on any curve with the mass of m1 and velocity
of V1(Fig 1).

The values of (m1. V1) on the 2 axes of x and y

equal
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Y
4
0 :}{
, ml.Vl V1
tan0<=y1= Y = Y

m;j. Vxl Vxl

Velocity coordinates:

0/ m1 VX].
1
mq. Vyl

Distance coordinates

12 X1
01
Y1

Now, the new coordinate’s origin or the moving origin of coordinates can be named as point O'l in system (S1).
We intend now to study the moving object m2.V2 relative to m1.V1.

Point O'2 is the center of system (S2). Firstly, in order to obtain (y') in the new system (S2 relative to S1), one
should write the following relation:

(The sign + or- depends on both the direction and counter-direction of the images motion).

, ml.Vl_mz.V

Yo, = y y2
21—
my.Vy; — my. Vxo

If 2 differential equations
{F(Xl, y1,y'1,cl) =0
F(x2,y2,y'2,c2) =0

are assumed and intended to be applied, and then the motions of 2 moving objects are to be compared relative to
each other at points O'1 and O'2 we will have:

m2. Vx2

4

%,

m2. Vy2

(velocity coordinates) X1,2)= abscissa or distance of moving object O'2 relative to the moving object O'1
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X2
2 /(Distance coordinates)

(Y1,2)=ordinate or distance of moving object O'2 relative to moving Object O'1
X2 = XZ,l +X1 = X2,1 +X1 = X2,1 = Xz —X1
Yz = YZ,l + Yl = YZ,l + Yl = Y2'1 = YZ - Yl

Having established the distance/velocity coordinates relations of 2 moving objects, we can now compare with
each other the 2 differential equations written in system S2 or S1.

N.B.: Not any differential equation depends per se on the moving object mass for being applied. Yet, in order
for 2 differential equations to be applied relative to each other, they depend on the masses of 2 moving objects,
(m2) and (m1).

By enjoying 2 differential equations and relations y'2,1, X2,1, Y2,1 and V2,1,

o mlyy, —maolyy
Y21 =

myVix — myVox

, Uy1
(S)F(x1,y1,y1,¢1) = F <x1’}’1’vL1,C1) =0
X
’ vyZ
(S2)F (x2,y2,¥2,¢2) = F (x2:3’2»v—2'cz) =0
X

0 < Vy; < 300000 KM/,

The values of C2 and C1 can be numerically determined for CNC and remote control machines.

The above mentioned relations apply to plane ( 0 x y) and if we intend to apply 2 moving objects in space
relative to each other and compare them, we should specify the above mentioned relations in planes (o x z) and
(oy z). Velocity in space should then be written according to the following relation:

my Vo = J(m1- Vx1—ma.Vx)? + (my.Vyy —my. Vyz)2 +(My.Vy —ma.V )"

0 <V, < 300000 KM/,
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