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ABSTRACT

In the moving (object) origin of coordinates, 2 algebraic relations, 2 differential equations can be compared with each
other, and in the each, 2 moving objects relations can be obtained relative to each other. In the issue of the moving
(object) origin of coordinates, mentioning some different examples will contribute to the problem understanding.
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INTRODUCTION

In basic sciences such as math , physics , mechanics ... and in order to show a relation or an equation , it is always shown
or established on the static or fixed origin of coordinates . Regarding the print of the paper , "Application of Differential
Equations in space” , in your periodical , it is shown that the moving object moves on differential equations , moving
constantly on the fixed origin of coordinates in which case the movement of the moving object on differential equations in
space does not depend on the mass of the moving object . y':m =

mVx  Vx

Moving origins of coordinates: In mechanical physics, where there is the discussion ofvelocity, mass also depends on it.
That is , the moving object which enjoys velocity , it also enjoys a mass so that momentum (m.V) is the product of the
moving object mass multiplied by the moving object velocity in the origin of coordinates oxy of a moving object with mass
m; and velocity V1 on any curve which enjoy motion .

_mlVyl _ Vyl
mivxl  Vxl

The velocity of m1.V1 on 2 coordinates x and y equal: tan a = y";

Velocity coordinates: o’ {m1Vx1

1 ley1

Xl

Y1

We can now claim that point o', is the new origin of coordinates or the moving (object) origin of coordinates on system s; .

Distance coordinates: o'l{

We now intend to study moving object m,.V- relative to m1.V; .

Point 0'; is the coordinates center on system s, . In order to obtain y' on the system (s, relative to s;), we should initially
write the following Eq. (sign + or — depends on the existence or nonexistence of images movement directionality):
. _mq.Vyq—my.Vyy
y 1’2 _ml.Vxl—mz.sz
f(xl'yl'y:l'cl =0
fGxy,y5e) =0
We should initially apply the 2 differential equations (based on the paper print in periodical no."JOURNAL OF

ADVANCES IN MATHEMATICS Vol .9, No 9 (February 3, 2015 - ISSN 2 347-1921)", and the review the movement of 2
moving object at point o'y and o'; relative to each other

Given 2 differential equations{

Velocity coordinates: o’ {mzvxz
Hm,Vy,

. . X
Distance coordinates: 0’2 {y2
2

(X2 , X2) = Abscissa or distance from moving object 0'> to moving object (0'1)) X2 = X12+ X1 X12 = X2 - X1
(v1, y2) = Ordinate or distance from moving object o'srelative to moving object (0'1)  Y2=VYi2+Y1® Y12=Y2-Y1

By proving the relations of the 2 moving objects distance and velocity coordinates, we can now study the 2 differential
equations written on system s; 0 s; relative to each other. The considerable point is that not any differential equation
depends per se on the moving object mass for being applied. Yet, in order to apply 2 differential equation relative to each
other, it does depend on masses of the 2 moving objects m; and m;.

Now, by having 2 differential equations and relations (x1,2 , y1,2 , Y'1,2, V1,2), the following relations can be written:

., _mqVyl—mpVy2
T R e —
m1.Vx1—mpVx2

(SN XY A ELETRLY I R TR0+ (my.Vyy — mp.Vyp)?

(S2f (Xp.¥2.Y'2.¢2)=(x2.y2,2,62)=0
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0 < V300,000 K™/,

By specifying the numerical value of ci, c,, they can be defined for CNC machines, remote control machines , etc. The
above mentioned relation is on plane oxy, and if we intend to apply 2 moving objects in space relative to each other for
studying them, we specify the above mentioned relations om planes (oxy) , (0xz) and (oyz) and then write the momentum
in space according to the following relation:

(m) V1,2 = \/(ml.Vxl - mz.sz)z + (ml.Vyl - mz.Vyz)Z + (ml.Vzl - mz.sz)Z
0 < V12 <300,000 KM/
Conclusion

Based on the relations specified in the moving (object) origin of coordinates, and by having the 2 equations of the moving
object in space, we can obtain the movement equations of a moving object relative to the 2 moving object.

Applications:

By presenting and established the moving (object) origin of coordinates it can briefly expressed that solution of differential
equations in the framework of specified relations is investigable, and in this connection, the movement of 2 moving objects
relative to each other depends on the masses m, and m1 of those 2 moving objects. This fact is visible at very very large
distances and light years intervals from the earth or the earth origin of coordinates. For example, a moving object many
light years away from the earth which is not controllable from the earth can be controlled via the 2 moving object bying
between the earth and the 1% moving object and be tracked based on the presented equation.

ABSTRACT

In the moving (object) origin of coordinates, 2 algebraic relations, 2 differential equations can be compared with each
other, and in the each, 2 moving objects relations can be obtained relative to each other. In the issue of the moving
(object) origin of coordinates, mentioning some different examples will contribute to the problem understanding.

Reference
Elements of Partial Differential Equations, lan N. Sneddon
The formula

=tan «

=tanBtanyg =tan B .tany

R RN RN

1
o
S

<

d
Wfgp=Vx /gy =Vy 2y =Vz
tan a =tan B. tan y is relevant to differential equations images on 3 coordinates OXY, OXZ and OYZ.

N.B.: Extra details have been avoided. The trend of the formulas proof is descriptive enough.
2 2 2
s)o—+=+==1la=cte b=cte c=cte
a b2 c?
s2) > AX' +By+C.z=D A=cte B=cte C=cte D-=cte

xZ yZ 0_ xlz yzz_
xoy )= S1 )@; + o + = l@; + ?—1

2. X1. dx1 2.
72 + JR—
a
X1. Vxl Vi V
a? + b?
2 2 _ Vyl _ —b2.x4
b2.x;.Vx;+a2.y,.Vy;= 0 = /Vxl =2
—b2.x,
Vy1:a2_ ;1 Vxq

X% 0 221_ X2 7%
xoz):>sl):>;+;+;—lc>;+; =1
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d dy
2. X1. dx1 Z.Zl. le le' ( x/dt)l 221( /dt)]_
;T 3 =0z P + > =0
a c a c
2.¢2.x1.Vx, + 20%.2,. V2,

az. c?

1
p .VX1

a?. z;

=05c2x.Vxy +a%22z,.Vz; = 0

—c2x

V21:

X0y ) =2 S3) AxX’; + By, + C.z, =D
AX%, + By, = D= 2.A.x,.dx; + B.dy, = 0
2.A%.(0%/ ) +B. (dy/dt)f 0 2.A%.VX, + B.Vy, =0

Vy, _ —2Ax, _ —2Ax;
/sz =—F 2\Vy, = PR

sz

x0z)=s2)= Ax2, +B(0)+C.z,=D
2.A%, .dx; + C.dz; = 02 2.A%,.(4%/, £,*C: (dz -

2.AX.Vx; + CVz, =0 wVZZ/sz == o5z, =

—2.Ax;

: VXZ

—b2.x;
m;.Vy; = my. (—). Vx
mVy,—m,Vy, = o V8 ' (az.yl) 3

Y'i2 =
myVx, —myVx —24
i > m,. Vy, = m,. (T.xz).sz
SLE.- —2.A
, my.( az.yxll).Vxl—mz.( B x2).Vx,
Yz = m.Vx, —m,Vx,
' _(X1,2 =X2— X1 ' _( my.VXy, 2 = m;. VX3 — m,Vx;
01,2 -{ oy 01,2 = b -
Yu2z =Y2 = Y1 my, 2. Vyy, 2 = my. Vy, m,. Vy,

. V
11y +2.y =% "7/ Vx + 2.y=e*>

S1 )C>m1-Vy 1

+2.y;=e

m;.Vxq

Sin x Sin x

Vy
X = X% /VX+3.x.y=

X2%,.m 5. Vy ,

=

1-2 x2y'+3.x.y= -y

_Sin x,

S2) = "'3-)(2-)/2—)(_2

m,.Vx2,
m;.Vy, —my.Vy,

Sy b= my.Vx, — maVx,
2y
S1

o _{x1,2 =X — X1
V2T W2 =Y2—)1

my, 2. VX, 2 = mp. VX, — myVxg
0'1,2 =
my, z-VY1;2 = mz-VY2 - ml.Vyl

ISSN 2347-1921

m.V1,2 = \/(ml, 2. VXl, 2)2 + (ml, z.vyl, 2)2 = \/(mz. VX2 — m;j. VXl)Z + (mz.VYZ - ml.Vyl)z @

Based on theprovidedsoftware [, ], K

2-1 y' +=3Cos E>Vy/vX+§ = 3Cos, =

Sl)©%+% = 3Cos?x,; @
iy — vk o V. x
2-2 Y4y =xe*= y/Vx+ y:xe =

m,.Vy —
Sz )=>mz sz + V2= X26%
2+ 2
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my.Vy;—m,pVy,

' —
Yvz = mq1.Vx, —myVx,
S_Z),;>
B ko' _ {xl'z =X2— X1
12 }’1,2 =y2_y1

my, 2. VXy, 2 = mp. VX — myVxy
0'1,2 =

my, 2. Vyy, 2 = mz.Vy, — my.Vyy

m.V1,2 = \/(ml, 2+ VX1, 2)2 + (m]_, z.vyl, 2)2 = \/(mz VXZ —mj. VX]_)Z + (mz.Vyz - m]_.Vyl)z

Based on theprovide%software [,],K
3-1 y+ytan x =x.Sinx =2 Y/ o gtan x =x Sinax , =

m,.V .
51 )22 4y tanx, = Xy Sin%x,
m;.Vxy

w2y 1 L Vy
32 YH =T /Vx+

2xy 1
1+x2  14x2

m,.V: 2 1
S5 )|:> 2-Vy2 + X2y 2 —
m,.Vx, 1+x2, 1+x2,

m;.Vy; — m,. Vy,

(., _
S2 yvz = my. Vx; — ma. Vx;
e
S1 |

k ’1!2

o _{X1,2 =X2— X1
Yu2 =Y2—Y1

my, 2. VXg, 2 = M2. VX, — m,Vxy
0'1,2 ={
My, 2. Vyy, 2 = ma. Vy, — mq.Vy;

m.V1,2 = \/(m1, 2. VX1, 2)2 + (ml, z-VY1. 2)2 = \/(mz VXZ —mj. VX1)2 + (mz.VyZ - ml.Vyi)Z ®

Based on theprovidedsoftware [, ], K
w2y = Vy 2 =
4-1 ywey =12y +xty = 1=

Vy 1 2
X =1
Vx4 3 Y1

my.
S1 I
4-2 y' + 4y (tanx) = tanx @VY/VX + 4y (tan%) = tan2x =

Sz )‘=¢>mz'—vyz + 4y, (tan2x,)

m,.Vx,

mg. Vyl =S mz.VyZ

Sy Yivz = mj. VX1 - mz.VXZ
Ho
- . (R =X X
D2l {Y1,2 = o N
my, 2. VXq, 2 = mo. VX, — m;Vxy
01,2 = @
my, 2. Vyy, 2 = m2.Vy, — my.Vyy
m.Vy,z = \/(ml, 2. VX1, 2)2 + (my, 2. Vyy, 2)? = \/(mz. Vx; —my. Vx1)?2 + (mz. Vy, — my. Vy,)? @

Based on theprovidedsoftware [, ], K
. v
5-1 xy' (log,, X) = xlogp, (X —y) = x% (logy, X)=x Iogn(x-y)c>

m;.Vyq
mq.Vxy

S1)=Xq (logpx1) = x4log, (%1 — y1)

5-2 y'=(-Cos x)y+6 COSZXE>VY/VX = (—Cos x)y + 6 Cos*x=>

©

2Vy2
S2 )E¢>% (—Cos x2)y2 + 6 Cos?x,
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ko, _{x1:2 =X2— X1
L2 Y2z =Y2—Y1

my, ,. VX1, 2 = Mmay. VXZ - m1VX1
0'1,2 =

my, 2. Vyy, 2 = mz.Vy, — my.Vyy

m.V1,2 = \/(ml, 2+ VX1, 2)2 + (ml, 2+ Vyl: 2)2 = \/(mz.VXZ — mj. VX]_)Z + (mz.Vyz —mj. Vy]_)z ®

Based on theprovidedsoftware I, ], K
6-1 y(zx2y3+3)dx+x(x?y3-1)dy=0 = y(zx2y3+3)3—: +x(x2y%—1) ‘;—’t' = 0= y(zx?y®+ 3)Vx + x(x?y3 — 1)Vy = 0=
S1)=y1(zx%1y31 + 3)m4. Vxy + X1 (x31y%3; — 1)my. Vy; = 0
62 (y2+yx@)dx+(-3xy)dy=0 &(y2+yxdT + (2 = 3xy) L = 0% (2 + yxD)Vx+ (¥ — 3xy)Vy =0 = @
S2 )|:>(y22 + y2X22)m2.VX2 + (X32 - 3X2y2)m2.Vy2

z=cte

' _ myVy,—maVy,
Yv2 = — 0
mqyVx, —myaVx,

5_2).:;>
51 , X1,2 = X2 — X1
k01,z =

Yu2 =YV2—Y1
my, 2. VXy,2 = Mp. VX — myVxy
0'1,2 =

my, 5. Vyy, 2 = m,.Vy, — mq. Vy;

m.V1,Z = (ml, 2. VX1, 2)2 + (ml, 2. Vyl, 2)2 = \/(mz.VXZ — mj. VX1)2 + (mz.VyZ —mj. VY1)2

Based on theprovidedsoftware [, ], K
7-1 y(2-3xy)dx-xdy=0 = y(2-3xy)j—’t( —xj—’t':OE>y(2-3xy)Vx-x.Vy=0 = @

S1)= Y1(2-3X1y1)M1.VX1-X1.M1. VY, =0
72 (4xy+3y*)dx+(2x+5xy?)dy=0= (4xy+3yA)T + (252 + 5xy?) L = 02 (4xy + 3y, VH(2x2+5xy%) Vy=0=

Sy )E>(4'Xy2 + 3y42)m2.VX2+(2X22+5Xy32)m2.Vy2

' - my Vy,—m,Vy,
Y2 mqVx, —myVx,
5_2):;>
51 ko’ _ {XL 2 = X2— X1

s Y2z =Y2—Y1

my, 2. VX, 2 = M2 VX, — myVxy
0'1,2 =

my, 2. Vyy, 2 = mz. Vy, — my.Vy,

m.V1,2 = \/(m1, 7 VX1, 2)2 ar (ml, 2. Vyl, 2)2 = \/(mz.vXZ — mj. le)z + (mz.Vyz — m;j. Vy1)2 @
Based on theprovidedsoftware [, ], K

8-1 y(x4y-1)dx+x(xy4-1)dy:0E>y(x4y-1 ) Z—f + x(xy4 -1 j—’t’ = 0E>y(x4y-l) Vx+x(xy4-1)Vy:O =
S1 )E>y1(x4'1y1 —-1)Vx; + xl(lxy4'1 - 1Vy, = yl(x4'1y1 -1).m,Vx;, + xl(lxy41 — 1)m,. Vy,

8-2  (y2+2xy+y)dx-(2xy+x2-x)dy=0=> (y2+2xy+y)2—f —(2xy +x2—x) Z—’t’ =02 (y2+2xy +y)Vx— (2xy + x2 = x)Vy = 0= S
)E>(y22 + 2X2Y2 + yZ)VXZ - (2X2y2 + X22 - XZ)VYZ = (y22 + 2X2Y2 + yZ)mz.VXZ - (2X2Y2 + X22 - Xz)mz.VyZ

' _ miVyi—myVy,
Yz mq1.Vx, —m,Vx,
S_Z)\:;>
St X1,2 = X2— X1

Ov2 z{}’Lz =Y2—Y1

myq, . VXl, 2 = Imj. VXZ — m1VX1
0'1,2 =

my, 2. Vyy, 2 = mz. Vy, — mq. Vyy
m.V1,2 = \/(ml, 2. VXl, 2)2 + (ml, 2. Vyl, 2)2 = \/(mz.VXZ — mj. le)Z + (mz.vyZ — m;j. Vyl)Z @

Based on theprovidedsoftware [, ], K
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9-1 (2x2y+y?)dx+(2x3-xy)dy=0=> (2x2y+y2)(;—’:+(2x3-xy)j—’t’:oc> (2x2y+y2)Vx+(2x3-xy)Vy= 0 = @
$1)2(2%%1y1 + y21) Vxa + (2%% — X1y1) Vyr = (2%%1y1 + y2)ma. Vg + (2x%1 — Xay1)ma. Vy,
9-2 y(4x+3y?)dx+x(2x+4y?)dy=0 I:>y(4x+3y2)j—):+x(2x+4y2)j—i:OE>y(4x+3y2)Vx+x(2x+4y2)Vy =0=

S2 )2y2(4%2 + 3¥22) Vxe + X2(2X2 + 4y22) VY2 = y2(4%, + 3y22) M, VX, + X2(2X; + 4y22)m,. Vy,
, my.Vy; —ma.Vy,
Y2 =
S22 mi. Vxl - mz.VXZ
He

S1 X1,2 = X2~ X1

|

L 01,2={y1'2 =Y2—Y1 @
my, 2. VXy,2 = Ma. VX, — myVxy

01,2 :{

my, z-VY1, 2= mz.VYZ — mj. Vy1

m.V1,2 = \/(ml, 2+ VXl, 2)2 + (ml, 2+ Vyl: 2)2 = \/(mz.VXZ — mj. VXl)z + (mz.VYZ —mj. VY1)2 ®
10_1;Q;a;edﬂnrthepaspy'ydggﬁiﬁfgwgreﬁ(ta}q,>K+1og ¥) o Wy _ —y(an x+ogy)

tan x /dt tan x Vx tan x

mq.Vy, —yi(tan x;+log y1)

D =
1 ) mq.Vx, tan x;
dy (2y +3xy?) dy/dt 2y +3xy2 _, Vy 2y+3xy?
10-2% — Gy 399 oy Fde | Zy 3R Wy 2y+3xy?
dx 3x + 4yx? dx/dt 3x +4yx2  Vx  3x+4yx?

)E>m2-VY2 _ 2y,+3x2y%
m,.Vx, 3x,+4y2x%

d B ms. Vyl — ms. Vyz
S R = m;j. Vx1 — Mmy. sz
2y

S
1 | 3 _(Xu2 =X2— X
k - 3 Y2 =Y2— Y1
;

My, 2. VXg,2 = M2 Vxp — m,Vxy
o'y, =
12 =

my, 2. Vy1,2 = ma. Vy, — my.Vyy @

m.V1,2 = \/(ml,z.Vxl, 2)2 " (ml, z-VY1. 2)2 = \/(mz.VXZ — mj. VX1)2 + (mz.Vy2 - m1.VY1)2 @
1-1 y.dx + x.dy + 2.z.dz=0 = y.dx/dt + X, dy/dt + 2. z.dz/dt=> y.Vx+ xVy +2.zVz=0 =

Based on theprovidedsoftware I, ], K
S1)® V1 .VX+ X1 Vy; +2.2,.V2, =0

1-2 z .(z+y)dx+z.(z+x)dy-2.x.dz =0 = z.(z+y)dx/dt + 7.(z+X) dy/dt —2.x.dZ/dt =0 = z.(z+y).Vx+

z.(z+x) .Vy -2.x.Vz=0 =

Sz)c> Zz.(22+y2) .VX2+ Zz.(Zz+X2) Vyz - 2.X2.VZZ =0

' _ myVyi—myVy,
Yv2 = —F

mqi.Vx; —m,Vx,

S2

/s,

, _ (myVz;-m,Vz,

Zv2 TV o0 o oo
mqi.Vx; —m,Vx,

X1,2 = X2— X1
0'1,2 ={Yu2 = V2= Y1
Z1,2 = Z2— 71

, my, 2. VX1,2 = M. VX, — myVxy
01,2 =ymy,2.Vyy,, = m,. Vy, — m;Vy,
my, . Vzq,, = my.VZ, — myVzy

My,2.Vz,2 = \/(mz. Vx, — my. Vx;)2 4+ (my. Vy, — my. Vy;)2 4+ (my. Vz, — my. Vz,)? @ Based on theprovidedsoftware E,F,G,H
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2-1 y.zdx+ 2x.z.dy-3.xy.dz=0= y.z.dx/dt + 2.x.z.dy/dt -3.xy 'dz/dt =0=y.z . Vx+2.xzVy-3.xy.Vz=0

$1)= Y1.21.VX1+2.X1.21.VY1-3.X1.y1.VZ; = 0

2-2 2xzdx+zdy-dz=0= 2.x.z dx/dt+ z. dy/dt - dz/dt =02 2Xz.Vx+zVy-Vz=0 @
Sz)':> 2.X2.22.VX2+22.Vy2 - VZZ =0

' _ my Vy,—maVy,
Yz myVx, —m,Vx,
SZ/S;[)E>
kZ’ _ {ml.Vzlfmz.sz
L2 7 UV, —myVax,
X1, 2 X2 — X1
0'1,2 ={Y12 Y2—)V1

Z1,2 Z2— 71
, my,2.VXy,2 = My VX, — m{Vxy
01,2 ={my, 2. Vys,2 = my.Vy, — m;Vy;

My, Vze,» = My Vzy — myV2zs @ Based on theprovidedsoftware E,F,G,H

M1,2.Vyz,2 = \/(mz.sz — m;. Vx,)? 4+ (mz. Vyz — my. Vy,)? + (my. Vz, — my. Vzy)?

3-1 (YP+x.2).dx+(xC+y.z).dy+3.z%.dz =0 E>(y2+x.z).d"/dt+(x2+y.z)dy/dt+3.22. dZ/dt:0E>(y2+x.z).Vx+(x2+y.z).Vy+3.22.Vz=O

S1)® (y21+X1-21).VX1+(x21+y1.21).Vy1+3.221.V21:0

3-2(¢.z-y%).dx +3.xy°.dy +x°.dz = 0 >(x*.zy*).9%/ ; +3.xy". vy 3797/ 3,202 (. 2y Vx+3.xy% Vy + X VZ = 0

Sz)':>(X22.22'y32).VX2+3.X2.y22. Vyz + X32. VZZ =0

! _ miVyi—maVy, @
Y2 = T — e
s mqVx, —myVx,
2
/s,)=

’ _ (myVzi—-myVz,
kZ 1,7 T ———

mq.Vx, —myVx,
X1, 2
0|1,2 =YV1 2

X2 — X1

Y2—Y1

Z1,2 Z2 — 71
\ my,2.VXq,2 = M. VX, — myVxy
o] 1.2 = mer-VYLZ =m2.Vy2 = m1Vy1
my, 2. Vzy, 2 = M3 VzZ; — myVz,

@ Based on theprovidedsoftware E,F,G,H
My,2.Vz,2 = \/(mz.sz — m;. Vx,)? + (my. Vy, — my. Vy,)? + (my. Vz, — my. Vz,)?
41 @2yP 2 dx + bRZ2XR. dy+ c2xCyPdz = 0 E>a2.y2.22.dx/dt - bz_zz_xz_dy/dt + C22yR dz/dt = 0222 y2. 22 Vx+ b2.22 53,
Vy + cz.xz.yz. Vz=0
2.2 2 2. 2 2 2.2 2 a=cte
S1)=a%.y 1.2°1. VX + b°.2°1. X% VY, + €°.X51.y51. V21 =0 b=cte

b=ct
42 x(y*-a?). dx+y(x’- 2).dy-z(y? —a?).dz= 0 >x(y*a?). 4x/ art yO&- 7). dy / dt - 2(y? —a%) 47/ dt = 0= x(y*-a%).Vx+ y(x%-
7%). Vy - z(y* —a%).Vz =0

S2)PXa(Y @) Vot V2 (Xo- 2°2). VY2 - 25 (22 —a0).Vz2 = 0

, _ mq. Vyl — ma,. Vyz
Y2 ms. Vx1 — My, sz @
Sz/ )|:>
S
! , _{ml.Vzl_mz.VZZ
kz Y2 T m.Vx, — mo.Vax,
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X1, 2 X2 — X1
0'1,2 Y12 = Y2— Y1

Z1,2 Z;— 71

my, 2. VXy,2 = Mz VX, — myVxy
01,2 =ymy, 2. Vyy, 2 = m,.Vy, — m;Vy,

my, 2. Vzy, 2 = M. Vz, — myVzy

5 > > Based on theprovidedsoftware E,F,G,H

M1,2.Vy2 = \/(mz- Vx, — my. Vxq)? + (m2. Vy, — my. Vy1)? + (my. Vz, — my. Vzy)

5-1 y.z(y+2z).dx + X.z.(x+2).dy + X.y(x+y).dz =0 E>y.z(y+z).d"/dt+x.z.(x + 2). dy/dt + X.y(X+y). dZ/dt =
02y.2(y+2). VX+X.Z.(x+2).Vy + X.y(x+y).Vz =0

S1)=2Y1.21 (Y1+2Z1). VX1 +X1.21.(X1+21). VY1 + X1.Y1 (X1 +Y1).VZ4

5-2 z(z+y?).dx +z(z+X%).dy — X.y.(x +y).dz = 0 =2(z + y?). dx/dt + Z(Z+X2)-dy/dt 'X-y-(X+y)-dZ/dt =
02 2(z+y?).Vx+z(z+X°).Vy - X.y.(x+y).VZz = 0

S2)=>22 (22+y22)-VX2+22 (22+X22)-VYZ - X2.Y2.(X2+Y2).VZ2 =0

( _ my. Vys —ma.Vy,
!yl‘z - ml.Vxl - mZ.sz

, {ml.Vzl — my. VZZ
Z1,2 =
k ’ mj. Vx1 — Mmy. VXZ

X1,2 = X2 — X1
0'1,2 :{}’1:2 = ) i
Zy,2 = Z2 — 71
my, 2. VXq,2 = mp. VX — myVxy
0'1,2 :{ml,z.Vyl,z =m,.Vy, — mVy, @
My, 2. VZy,2 = m,. Vz, — m,Vz,

My,2.Vi,2 = \/(mz. Vx, — my. Vx;)? + (mg. Vy, — my. Vy1)? + (mz. Vzp — my. Vz;)? @ Based on theprovidedsoftware E,F,G,H

6-1 (y+2).dx+(z+x).dy + (x+y).dz =0 = (y+z).9%/ dt+(z+x).dy / e +(x+y).42/ dt = 0= (y+2).Vx+ (z+X).Vy +(x+y).Vz = 0

S1)= (Ya+Z1).VXat (Z1+X1). VY1 +(Xg+y1).VZ; = 0

6-2 zy(a—x).dx +{z-y’ + (a—x)].dy —y.dz =0 Sz.y(a - x). 4%/ 5, +[z-y* + (a-X)’]. dy/dt -y.42/ . = 0z.y(a-X). Vx +[z-y* +
(a=%)%.Vy —y.Vz =0

S2)2Z5.Y2(a—Xz). VX HZa-Y2 + (8 — X2)?]. VY2 — Y2.VZ, =0

( ' _ myVy;—myVy,
Y1;2 e . T

. myVxy—m,Vx,
S2
\Z’ ., {ml.Vzl—mz.sz
e mqiVx, —myVx,
X1 2
0'1,2 ={Y12

Z1,2

my, 2. VX1,2 = Mz VX, — myVxy
01,2 ={my, 2. Vyy, 2 = mz. Vy, — mqVy; Based on theprovidedsoftware E,F,G,H
my, 2.Vzy, 2, = my.VZ; — myVzy

My,2.Vy,2 = \/(mz.sz — my. Vx;)* + (my. Vy, — my. Vy;)? 4+ (my. Vz, — my. Vz,)?

X2 — X1
Y2—MY1
Zy— Z1

7L y.(147). o+ x(L+2).dy+ (oY) dz =0 .1 + 7). B/ + x (1 +2). Do + (¢ +y7).97/ 4 = 0
yv.(1 + ZA).Vx+ x.(1 + Z%). Vy +(% + y?).Vz=0

S1)= y1.(1 + 221).Vx1+ X1.(1 + 221). Vy, +(x21 + y21).V21:O

72 (y2+y.z+2). dx +Z7 + zx +X).dy + (¢ + xy +y).dz =02 (y2 +y.z + ). X/ + (P +zx + Xz)_dy/dt + (¢ +xy
+y). dz/dt =02(y2 +y.z + 7).V + (P + zx + XD Vy + (¢ +xy +y?).Vz=0

S2)=2 (Y2, +Y,.27 + 222).Vx2 + (222 +2Z3.X; + xzz).Vy2 + (x2 + Xp.Y2 + y22). Vz, =0
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ms. V}’1 — m,. Vyz

{yll,z =
s mj. Vxl — Mm,. VXZ
2/51)|:> I

my.Vz; —m,.Vz
kZ'Lz ={ 1 1 2. VZ2
mj. Vx1 — my. VXZ

X1,2 X2 — X1
0'1,2 ={Y12 Y2—Y1
Z2— 71

Z1,2
, my, 2. VX1,2 = m2. VX — myVxg
O01,2=

my, 2. Vy, 2 = mz. Vy; — myVy,
my, 5. Vzy, 2 = mz. VZ, — m;Vzy @
M12-Vaz =/ (me- Vi = ma. Via)” + (ma. Vy2 sl Vyn)® + (m- Ve — my.Va)® @ Based on theprovidedsoftware E,F,G,H

8-1y.z.dx + x.z.dy + x.y. dz=0 I:>y.z.dx/dt +X.Z. dy/dt + x.y.dz/dt = 02y.2. Vx+ x.Z2. Vy +xy.Vz=0

$1)=Y1.Z1. VXo+ X1.21. VY1 + X1.y1. VZ; =0
8-2 (1+y+2). dx+x.(z-x).dy-(l+x.y).dz=0=>(l+y+z).dx/dt+x.(z-x).dy/dt -(l+x.y).dz/dt=0c:>(1+y+z).Vx+x.(z-x).Vy— (1+x.y).Vz =0

S2)2 (14Y2+22). VXaX2.(Z2-%2). VY2~ (1+X2.Y2). VZ2 =0
(., — ml.Vyl—mz.VyZ
s !y1:2 - ml.Vxl e mz.sz @
2s,)=
| , ml.Vzl — mas. VZZ
kZ v2 = {
mj. Vx1 — Mmy. sz
X1, 2
Oll,z =V1,2

X2 — X1
Y2—V1
Z1,2 Z2 —Z1

, my, 2. VXy,, = M. Vx; — m,Vx
01,2 =

my, 2. VY1. 2= mz-VY2 3 m1VY1
my, 2. V21,2 = my.Vz, — myVzy @ Based on theprovidedsoftware E,F,G,H

Mq,2.Vyz,2 = \/(mz.sz —my. Vx;)? + (my. Vy, — my. Vy;)? + (my. Vz; — my. Vz;)?

9-1 y.(Xx+4).(y +2).dx—x.(y + 3.2). dy + 2.x.y. dz = 0 y.(x + 4).(y + z).dx/dt -X.(y +3.2). dy/dt + 2.x.y.dZ/dt = 0=y, (X
+4).(y +2). VX- X.(y + 3.2). Wy +2xy.Vz=0

S1)= Y1.(X1 + 4).(Y11+Z1). VXi- X1.(Y1 +3.21). Vy1 + 2.X1.y1. VZ; =0

9-2 y.z.dx+(x’ -y- z.x).dy+(x.z-xy).dz = 0 2y.z. 4/, + (. - y- z.x).dy/dt +(Coz-xy).9%/ = 02y.zVx + (¢, - y-
z.X).Vy +(%.z- .y ).Vz=0

$2)2 Y2.22.VXp + (02 Y- Z2.X2). VY2 +(X22.22- X2.Y2 ).VZ;=0

(., _ m;.Vy, —my.Vy,

[Yvz = m.Vx, — maVx, @
52/5,) 4

|, mq1.Vzy —my.Vz,
kz bz = {ml. Vi, — ma.Vx,

X1,2 = X2— X1
0'1,2 :{YLZ =Y2—Y1
Z1,2 = Z2— 71
myq, 2. VXq,2 = my. VX, — myVxy
0'1,2 :{ml,z.Vyl,2 =m,.Vy, — mVy, @
my, 5. Vzy,, = m,.Vz, — myVz,

My,2.Vy,2 = \/(mz- Vx; — my. Vx;)? + (mg. Vyz — my. Vy1)® 4 (ma. Vzp — my. Vzy)?

@ Based on theprovidedsoftware E,F,G,H
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10-1 2.y.z. dx-2.x.z. dy-(X~ y?).(z-1). dz =022.y.2.9%/ ), - 2.x.z. dy/dt_(xz_ y).(z1).92/ 4, = 092.y.2. Vx- 2.x.2.Vy -(X = y?).(z -
1).vz=0

$1)=2.Y1.Z1. VXq- 2.X1.21. VY, '(X21 - y21)-(21 -1).vz,=0

d
10-2 dx — dy — dz > dx/dt _ y/dt — dz/dt Vx — Vy — Vz
yix—2xt  2yt—xdy 2z.(x3-y3) yix—2x* 2y%*—x3y 2z(x3-y3) yix—2x* 2y%t-x3y 2z(x3-y3)

Vx, _ Vy, _ Vz,

S.)= = -
2) Y32x=2.x%, 2.y4—x32.y, 2.22.(x32-y32)

_ ms. Vyl — m,. Vyz
- mj. Vx1 — Mmy. VXZ

Y2
Sz/sl)c>!
mq .V21 — my. VZZ

|, {
Z1,2 =
k ’ m.Vx, — mya.Vx,

X1,2 = X2~ X1
0'1,2 Y12 = Y2— Y1
Zy,2 = Z2— 71

my, 2. Vyy, 2 = mz. Vy, — myVy,

. my, 2. VXy,2 = My VX, — m,VXy
01,2 =
myq, 2. Vzy, , = m,.Vz, — m;Vz;

M1,2.Vz,2 = \/(mz.sz — m;. Vx,)? 4+ (mz. Vyz — my. Vy,)? + (my. Vz, — my. Vz,)?

d
dx dy dz dx /dt 1 /dt dz/dt Vx Vy Vz
111 > " . e adeynslt Wkl Tmm
2.x.z 2.y.z z® —x“=y 2.x.z 2y.z z°—x“=y 2.x.z 2.y.z z°—x“—y
Vxq Vyi Vz,
Sl)I:> = = > 2 2
2.X1.21 2.Y1.21 Z5 —X“1—Y*“1
11 _dy __ d B _ /0 e S vi _ B
x+y - x+y N —(x+y+2.2) x+y - x+y r} —(x+y+2.z) x+y 7 x+y - —(x+y+2.2)
% % 1%
SZ)E> X2 = Y2 . Zy
X2+Y2 X2+Y2 —(x2+y2+2.2,)

_ miVy:—myVy,

!
s Yuvz2 = mqVx, —myVx,
2
/s,

tZ’ 14 {m1 Vz,—-m,Vz,
g2 mqVx, —myVx,

X1,2 = X2 — X1
0'1,2 ={Y12 = Y2 — Y1
Z1,2 = Z2— 71

my, 2. Vy, 2 = mz. Vy, — myVy,

, my, 2. VXy,2 = M2 VX, — m;Vxy
0] 112 =
my, 2.VZy,2 = m2.Vz; — m;Vz,

mq,,.V,2 = \/(mz.sz — my. Vx;)* + (my. Vy, — my. Vy,)? + (my. Vz, — my. Vz,)?

Based on theprovidedsoftware E,F,G,H

d
12-1 dx _ dy _ dz = dX/dt _ y/dt _ dz/dt N vx vy _ Vz
cy-b.z az—cx bx—-zy cy-bz a.z—CcX bx-zy cy-bz a.z—cx bx-zy a= Cte
Vx V vz
Sl)‘::) 1 — Y1 — 1
cyi—b.z; a.21—CXq b.x1—z1.y1
dx dy dz
dx d dz / / / Vx V Vz
12-2 — y = dat _ dt _ dt = — y

x24+a?  xy-az xz4ay x%+a? xy-az xz+ay x%4+a? xy-az x.z4ay

s Vx, Vy, Vz,
2) 2 422 _
x%,+a X2.Y2—a.Zy Xp.Zy+ay,

mq. Vyl — m,. Vyz
ms. Vx1 — My, sz

’ —
Yiu2 =

, {ml Vzi—my.Vz,
Z1,2 =
k ’ m.Vx, — my.Vx,
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Zy,2 = Z2— Z1

, my, 2. VXy,2 = Mp. VX, — myVxy
01,2 =ymy, 2. Vyy, 2 = m,.Vy, — m;Vy,
my, 5. Vzy, 2 = mz. VZ, — m;Vzy

Mq,2.V,2 = \/(mz. Vxz — my. Vx;)? 4+ (mz. Vyz — my. Vy;)? + (M. Vz, — my. Vz,)? @ Based on theprovidedsoftware E,F,G,H

13-1z.y.dx-zx. dy-y2. dz=0 I:>z.y.d"/dt —Z.X dy/dt - yz.dz/dt =0=zy. Vx—z.x. Vy-y2Vz=0
$1)=2Z1.Y1. VX1 — Z3. X1 VY1 - Y24, VZ; =0
13-2 (y2 + 22). dx + X.y.dy + X.z.dz = O=>(y2 + 72). dx/dt + x.y.dy/dt + x.z.dz/dt =0=(y2 + 22). VX + x.y.Vy + x.z. Vz=0

S2)= (Y22 + 72). Xz + X2.¥2.VY2 + X2.2,. VZ, =0

(., _ my. Vy, —my.Vy,

!ybz T mVx, — maVx, @
2[5

|, (mi.Vzi—mp.Vz,
kZ b2 = {ml. Vxi — ma Vi,

X2 — X1

Y2—Y1

Z2 — 71
, my, 2. VXg,2 = My VX, — myVxy
01,2 ={my, 2. Vyy,2 = m,.Vy, — m;Vy,;
my, 2. Vzy,2 = m2.Vz; — myVzy,

M1,2.Vy,2 = \/(mz. Vx, — my. Vx;)? + (my. Vy, — my. Vys)? + (. Vz, — my. Vz,)? @ Based on theprovidedsoftware E,F,G,H

X1, 2

1 -
(0] 112 — }I1,z
Z1,2

14-1 (y + 2).dx + dy + dz = 0 (y +2).9%/,, + dy/dt +d2/, = 0=(y +2). Vx + Vy +Vz =0
S1)E>(y1 + 21). VX1 + Vy1 + V21 =0

14-2 (2.x.y.z +22).dx + x2.z.dy +(x.z+1).dz =0=>(2.x.y.z + 22)'dx/dt + x2.z.dy/dt +(X.z + 1).012/01t =02 (2.X.y.Z + 72). VX +
x2.zVy + (x.z+1).Vz=0

Sz)‘:> (Z.Xz.yz.ZZ + 222). VXZ + X22.22.Vy2 + (Xz.Zz + 1) VZZ =0

(., A m;. Vyl — my. Vyz
!}'1.2 T muVx, — muVx, @
S2/5.)=
) mq,.Vzy —my.Vz,
kz N {ml. Vx, — ma.Vx,

X1,2 = X2 — X1
0'1,2 ={Yu2 = Y2— Y1

Zy2 = Zz— 71

my, 2. VXy,2 = M2. VX, — myVxy
01,2 =ymy, 2. Vyy, 2 = m,. Vy, — m;Vy,

my, 2. VZy, 2 = M. VZ, — myVzy

M1,2.Vs,2 = 4/ (M2, VX, — my. Vxy)? + (. Vy; — my. Vy;)? + (. Vz; — my. Vz,)?
Based on theprovidedsoftware E,F,G,H
15-1z.y2.dx + z.x2.dy - x3y2.dz = 0= z.y2.dx/dt+ z.xz.dy/dt - X2y2, dz/dt =0=2z.y2Vx + z.x2.Vy-x2y2.\Vz = 0
S1)=21.Y?1.VX1+21.X21. VY 1-X21y2,.VZ, = 0
15-2 x.(y2 - 72).dx + y2(22 - x2).dy + z.(x>-y?).dz = 0=>x.(y2 - 22)'dx/dt +y2(22 - x2).dy/dt +2.(x2- y2).dz/dt =0=
X.(Y? - 22).Vx+y?(z-x2).Vy + z.(x? - y?).Vz =0

S2)=Xa. (Y22 - 72,).VXo+y2, (225-X2,) VY, + Z,.(%2, - y2,).Vz, =0
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52/51)E>{y'1,2 = e @

kZ, _ {m1 Vz,—m,Vz,
L2 myVx, —myVx,

X1,2 = X2~ X1
0'1,2 :{.'VLZ =Y2—)Y1 @
Zy,2 = Z2— 71
my, 2. VXy,2 = M. VX, — m;Vxy
0'1,2 :{muz-v}’l.z =my. Vy, — mVy; @
my, 2. Vzy, 2 = my.Vz; — myVz,

My,2.V1,2 = \/(mz' VX, = my. Vxa)® + (ma. Vyz — my. Vy)* + (mz. Vzo — my. Vz,)? @ Based on theprovidedsoftware E,F,G,H

16-1 (y2-22).dx+(x2-22).dy+(x+y).(x+y+2.2).dz =0 = (y2-72).4%/ i+ 0e-22). dy / dt+(x+y).(x+y+2.z).dz /4:=0=
(y?-22). VX +(x3-22). Vy+(x+y).(x+y+2.2). V=0
S1)2(Y21-2%41). VX1 +(X21-221). VY1 +H(XatY1).(XatY1+2.24). VZ; =0

16-2 (y2+y.z).dx+(x.z+22).dy+(y?-X.y).dz=0=>(y2+y.z) 4%/ dt+(x-2+22)-dy / dt+(y2-X-y)-dZ/ =02 (Y2+Y.2). VxH(x.2+2%) Vy+(y? -
X.y).vz=0

S2)=(Y22+Y2.22). VXoH(X2. Z2+22;) VY + (Y2 - X2.Y2).VZ,=0

(., _ ms. Vyl — m,. Vyz
s ! L mj. Vx1 — Mmy. VXZ @
2[s)= I

{ml - V21 — mas. VZZ

!
Z1,2 =
k ’ m1.VX1 — Mmy. sz
X1,2 = X2~ X1
0'1,2 ={Yu2 = Y2 — Y1

Z2 —Z1

, My, 2.VXy,, = M. Vx; — m,Vx
(0} 1,2 —{My, 2. VY1.2 = mz-VY2 3 m1VY1
my, 2. VZ1, 2, = m,.Vz, — m,Vz,

Mq,2.Vyz,2 = \/(mz.sz —my. Vx;)% + (my. Vy, — my. Vy;)? + (my. Vz; — my. Vz;)?

Based on theprovidedsoftware E,F,G,H

17-12.z.(y + 2).dx — 2.x.z.dy — [(y + 2)2-Xx2 -2.x.Z]. dz = O=>2.Z.(y + z).dx/dt —2.x.z.dy/dt —[(y + 2)2-x2 -2.x.2]. dZ/dt =0=
2.2.(y+2).Vx—=2xz. Vy —[(y + 2)>-x2-2.x.2]. V2 =0
$1)=2.21.(Y1+ 21). VX1 — 2.X1.21. VY1 — [(Y1 + Z1)%-X31 -2.X1.24]. V2, = 0

17-2 (% + X.y+y.2).dx—x.(x+ 2).dy+ X2.d2 =0 D(x2 + x.y +y.2).9%/ ), — x.(x + z).dy/dt +x2.92/ . = 0=
R+ XYy+Yy.2)VX=X(X+2).Vy +x2. Vz=0

S2)= (X2, + X2.Y2 + VY2.22).VXo — Xa.(Xz + Z3). VY, + X2,. VZ, =0

( ' _ miVyi—myVy,
Y1;2 -

mq1.Vx, —m,Vx,
Sz
/sl)ﬁ{
’ _ (myVz;—-m,Vz,
kZ LT B D ——

mq1.Vx, —m,Vx,

X1,2 = X2— X1
0'1,2 ={Yu2 = V2= Y1
Z1,2 = Z2— 71

my, 2. VX1,2 = M. VX, — myVxy
01,2 =ymy,2.Vyy, 2 = m,. Vy, — m;Vy,
my, 2.Vzy, 2, = my.VZ; — myVzy
2 z 5 Based on theprovidedsoftware E,F,G,H
M1,2.V1,2 = /(M. Ve — My V)2 + (M. Vyz — my. Vy)? + (Mg, Vz, — my. Vz,)

18-1 y.z(1+4.x.z).dx+x.z.(1+2.x.z).dy+x.y.dz=0 :>y.z(1+4.x.z).dx/dt + x.z.(1+2.x.z).dy/dt + X.y. dz/dt =
0=y.2(1+4.X.2).Vx+x.2.(1+2.x.2).Vy+ x.y.Vz = 0
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S1)2Y1.Z21 (1+4.X1.21).VX1+X1.Z1.(1+2.X1.21). VY1 + X1.Y1.VZ; = 0

18-2 (2.x.z+2?).dx+2.y.z.dy-(2.X2 + 2.y?+X.Z — z.a2).dz = 0E>(2.x.z+22).dx/dt+2.y.z.dy/dt +(2.X2 + 2.y24X.2—- z.a2).dz/dt
=0= (2.x.z+z2).Vx + 2.y.zVy - (2.x%¢ + 2.y?+x.z — 2.8?). Vz =0
S2)2(2.X2.2,%72,) Xy + 2.Y2.25. VY- (2.X25+2.Y2,+X,.2, — Z3.82). VZ, =0

7 _ my Vy,—myVy,
s Yvz = myVx, —myVx,

2/51 )E>

’ _ (m1Vz1-myVz,
kZ L2 = {ml.Vxl —myVx,
X1,2 X2 — X1
0'1,2 ={Y12 Y2—V1
Z1,2 Z2 —Z1
my,2.VXy,2 = Ma. VX — miVxy
O|1,2 ={my, 2. Vys, = m. Vy, — myVy;
my, 2. V73,2 = my. Vz; — myVzy

m1:2-V1,2 = \/(mz Vx, —mjy. VXl)2 4 (mz- Vy, — mjy. VY1)2 + (M. Vz; — ml.Vzl)z @ Based on theprovidedsoftware EFGH

19-1(y.dx + x.dy).(a - z2)+x.y.dz =0 E>(y.dx/dt + x.dy/dt).(a -2) + X.y. dZ/dt =0= (y.Vx+x.Vy).(a-2)+xy.Vz=0
S1)=(Y1- VX1 + X1 VY1 ).(a - Z1)+ X1.y1. VZ; =0
19-22.x.dx+(2.X2.z+2.y.z+2.y2+1).dy+dz =0E¢>2.x.dx/dt+(2.x2.z+2.y.z+2.y2+1).dy/ 3t/ 370>

2.X.Vx+(2.X2.z+2.y.z+2.y?+1).Vy + Vz = 0
SZ)':>2.X2.VX2 + (2.X22.ZZ i 2.y2.22 +2.y22+1).Vy2 + VZZ =0

my Vy,—m;Vy,

’ il
s Yz = mqVx, —myVx,
2
/s,)=

kZ’ 4 {mi.Vzl—mz.sz
22 mqVx, —myVx,

X1,2 = X2— X1
0'1,2 ={J’1;2 =Y2—Y1
Z1,2 = Z2— 71
mq, 2. VXy,, = my. Vxy — myVxy
0'1,2 :{ml, 2.Vy1,2 = my. Vy, — myVy, @
myq, 2. Vzy, , = m,.Vz, — m;Vz,

M1,2.Vz,2 = 4/ (m. Vi — my. Vx,)? + (ma. Vyz — my. Vys)? + (ma. Vz, — my. Vzy)? @ Based on theprovidedsoftware E,F,G,H

20-1 2.xz.(y - 2). dx - z.(x*+2.2).dy + y.(@+z.y). dz =0=2.x.2.(y - 2).9%/ 4, - z.(x2+2.z).dy/dt +y.0¢ +2y). 42/, =02
2.Xz2.(y —2).Vx - z.(x?+2.2). Vy + y.(x¢ + 2.y). Vz=0

S1)=2.X1.21.(Y1 — Z1)- VX1 - Z7.(X314+2.24). VY3 + Y1.(X31+ 21.y4). VZ; =0

20-2  (12x+29.y).z.dx—(11.x+12.y).z.dy—(2.X +3.x.y-2.y").dz=0=>(12.x+29.y).2.4%/ ; ~(11.x +12.y).z.dy/dt —(2.X%+3.x.y—
z.y?). dz/dt =02 (12.X + 29.y).2.VX — (11.x + 12.y).z. Vy — (2.X° + 3.x.y — 2.y%). VZ =0

S2)=(12.%5 + 29.Y,).2,. VX, — (11.%; + 12.y,).2,. VY, — (2.x22 + 3.X2.Y2 — zz.yzz). Vz,=0
/5,0
{xl,z
0'1,2 ={Y12

X2 — X1
Y2—YV1
Z1,2 Z2 — 71
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myq, 5. VXq,2, = my. VX, — m;Vxy
O|112 ={m112-VY1az =m,. Vy, — myVy; @
M2 Vay 2 =M. Vzg = maVay @ Based on theprovidedsoftware E,F,G,H

M1,2.Vy,2 = \/(mz. Vx; — my. Vx;)? + (mg. Vyz — my. Vyp)® 4 (ma. Vz, — my. Vzy)?

21-1 y.dx—x.dy+dz=0 E>y.dx/dt - x.dy/dt + dz/dt = 0=2y.VX - Xx.Vy +Vz =0

$1)=Y1.VXy - X1.Vy1 +Vz; =0

dx dy dz
d d d v 1% v
o1 _ Ay _ dz T PV L Plae gy e _ vy _ vz
y—z z—x x=y y-z z—x z=y y—z z—x x=y
v 1% v
sz)'=>$ — Y2 _ VZ2
Y2—2; Z2—X2 X2—Y2

my Vy,—my;Vy,

/ —
s Yvz = myVx, —myVx,
2
/s,)=
kZ, _ {ml.Vzl—mz.sz
v2 =

mqyVx, —myaVx,

X1,2 = X2— X1
0'1,2 :{}’1:2 =Y2—Y1
Z1,2 = Z2— 71
myq, 2. VXy,2 = my. Vxp — myVxy
0'1,2 :{ml,z.Vyl,z =m,.Vy, — m;Vy,
my, 2. VZg, , = m,.Vz, — m;Vz;

M1,2.Vyz,2 = \/(mz. Vx, — my. Vxy)* 4+ (mz. Vy, — my. Vy,)? + (my. Vz, — my. Vz,)?

221 dx+dy+dz=07+2+2 =02Vx+Vy + Vz=0
S1)E>VX1 + Vy1 + V21 =0
22-2  x.dx +y.dy + z.dz =0=z. dx/dt + y.dy/dt +2Z. dZ/dt =0=2x.VXx+y. VWy+2.Vz=0

$2)=X2.VXz + Y. VY5 + 2,. VZ, =0

my Vy,—m,Vy,

J .
s Yovz2 = mqVx, —myVx,
2
/s,)=
kZ’ {m1 Vzi—m,Vz,
12

mqVx, —myVx,

X1,2 = X2 — X1
0'1,2 ={Y12 = Y2 — Y1
Z1,2 = Z2— 71

@ Based on theprovidedsoftware E,F,G,H

my, 2. VX1,2 = mp. VX, — myVxy
01,2 ={my,2.Vy1,2 = mz. Vy, — myVy,
my, 2.Vzy,2 = Mp. Vz, — myVzy @ Based on theprovidedsoftware E,F,G,H

My,2.V,2 = \/(mz.sz —my. Vx;)* + (my,. Vy, — my. Vy;)? 4+ (mz. Vz, — my. Vz,)?
23-1 (X-.a2+(y-b2+z2=1=22.(x-a).dx +2.(y — b).dy + 2.z.dz = 0=2.(x-a). dx/dt+ 2.(y—
b).dy/dt + 2.z.dz/dt =0=2.(x-a).Vx+2.(y—b).Vy+2.z.Vz=0

S1)=2.(X1- @).VXq + 2.(y1 — b).Vy; +2.2,,VZ; =0
23-2 Z=(x+a).(ytb)=xy+bx+ay+ab=>dz=xdy+ydx+b.dx+a.dy+0=(x+a).dy+y.dx+ b.dx

d
dz/dt:(x +a). y/dt +(y + b). dx/dt =Vz=(x + a). Vy + (y +b). Vx
S,)=2VZ,=(X, + a). VY, + (Y2 1h). VX,

Vqi=?
a=cte
b =cte
VT:?
a=cte
b =cte
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! _ miVy,—maVy,
Yv2 = ————
mq.Vx, —myVx,
Sz/Sl )E>
kZ, _ {ml.Vzl—mz.sz
L2 myVx, —maVx,
X1, 2 X2 — X1
0'1,2 ={Y12 Y2—Y1
Z1,2 Z2— 71

, my, 2. VX1,2 = m2. VX — myVxg
O01,2=

my, 2. Vyy, 2 = m,. Vy, — m;Vy,

my, 5. Vzy, 2 = mz. VZ, — m;Vzy
G Based on theprovidedsoftware E,F,G,H
m;. Vz,)?

mllZ'V1|2 = \/(mz- Vx; — my. VXI)Z + (mz- VYz\'H‘\{VYﬂz + (M. Vz; —

VT:?
a=cte
24-12.z.=(ax + y)?+b=2.z =(a2.x2 + y2 + 2.a.x.y)+b=2.dz = 2.a2.x.dx + 2.y.dy + 2.a.x.dy + 2.a.y.dx b = cte
2.dz=(2.a2x + 2.ay).dx + 2y + 2.a.x).dyc>2.dz/dt=(2.a2.x + 2.a.y).dx/dt +(2y + 2.a.x). dy/dtw
2.Vz =(2.82x+ 2.a.y). Vx + (2.y + 2.a.x). Vy
S1)=22. Vz; = (2.@2.X1 + 2.a.y1). VX1 + (2.y1 + 2.2.X1). Vy;
d VT:?
24-2a.x2 +by?+z2 = 192.ax.dx + 2.b.y.dy + 2.2.dz = 0=2.ax X/, + 2by. Y/, + 2297/, = 0= A= cle
2.axVx+2byVy+2zVz=0 b=cte

Sy)=2.ax%2.VX, + 2.0y, VY, +2.2,,VZ, =0

! E my Vy,—myVy,
Y iz .
s mqVx, —myVx,
2
/s,)=
kZ’ A {mi.Vzl—mz.sz
2 mqVx, —myVx,
X1, 2 X2 — X1
0'1,2 ={Y12 Y2—V1
Z1,2 Z2 = Zy

, my, 2. VXy,, = mp. VX, — m;Vxg
01,2=

my, 2. Vyy, » = my. Vy, — m,Vy;
my, 2. VZ1,2 = mz.Vz; — m;Vz, @

M1,2.Va,2 = /(M. VX, — my. V)2 + (. Vyo 1. Vy)? + (5. Vz, — my. Vz;)? @ Based on theprovidedsoftware E,F,G,H

25-1 X2+ y2+22= C2xdx+2y.dy + 2.2.dz= 0 52x 4/, + 2y V) 422 47/ = 022 xVx + 2.y Vy + 2.2z =

0 Vy=2

Sl)c>2.X1.VX1 + 2. yl-Vyl + 2.21.V21 =0 c= Cte

25-2  X(y2+2)-y.(%+2) = (X2-y)zoXY2 + X.Z — Y. X -Y.Z = X2.Z - 2.z 2.X.y.dy + y2.dX + X.dz + z.dX — 2.y.x.dX - X2.dy-
y.dz —z.dy =2.x.z.dx + x2.dz — 2.y.z.dy - y2.dz= (2Xy—X2—z +2.y.2).dy + (y2+ z - 2.y.x - 2.x.2).dX + (X -y - X2 + y?).dz

=02 2Xxy—-x2—z+ 2.y.z).dy/dt+ (y2+z-2yx-— 2.x.z).dx/dt+ (X—y-x2+ y2).dz/dt: 0>

S2)(2.X2.Y2 — X85 — Zy + 2.Y2.2,). VY, + (Y22 + Z; — 2.Y2. %2 — 2.X2.23).VXo + (X2 — Y2 - X2, +y2,).VZ, =0
' _ miVyi—myVy,

S Yvz = mq1.Vx, —m,Vx,

Z/Sl)E>

’ mq.Vz,—m,Vz,

kZ 1,2 = {7

mq1.Vx, —myVx,
X1,2 = X2— X1
0'1,2 ={Y12 = Y2 — Y1
Z1,2 = Z2— 71
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my, 2. VXy,2 = Mp. VX, — myVxy
01,2 =ymy, 2. Vyy, 2 = m,.Vy, — m;Vy,
my, 2. Vzq,, = my. VZ, — myVzy
= —_ 2 _ 2 _ 2
My,2.V1,2 \/(mz.sz my. Vxy)® + (ma. Vy, — my. Vy1)? + (my. Vz, — my. Vz) @ Based on theprovidedsoftware E,F,G,H

VT:?
26-1x2 +y2-2.2=C=2.x.dx + 2.y.dy - 2.dz=0 =2.x. dx/dt + 2.y.dy/dt 'Z'dz/dt =0= c=cte

Sl)':>2.X1.VX1 + 2y1Vy1 - 2V21 =0

26-2x2+y2+2.xX.y.z —2.z+2= 0=2.X.dx+2.y.dy+2.y.z.dx+2.X.y.dz+2.X.z.dy-2.dz = 0=(2.x+2.y.z).dx+(2.y+2.x.z).dy+(2.x.y -
2).dz =0=>(2.x+2.y.z).dx/dt+ (2.y+2.x.z).dy/dt+ 2.xy - 2)'dz/dt: 0=>(2.x+2.y.2).Vx+(2.y + 2.x.2).Vy + 2.xy - 2).Vz=0

SZ)E>(2X2 + 2. yz.Zz).VXZ + (2y2 + 2.X2.22).Vy2 + (2.X2.y2 - 2)VZZ =0

! — my Vy,—m,;Vy,
s Ve myVx, —maVx,
2/s)™
’ my .Vz,—m,Vz,
kZ v2 = {7
mq.Vx, —myVx,
X1,2 X2 — X1
0'1,2 ={Yu2 = Y2— V1
Z1,2 Zy — Z1
, my, . VXy,2 = mp. VX, — m;Vxy
01,2 =ymy, 2. Vyy,2 = m,. Vy, — m;Vy,
o T Based on theprovidedsoftware E,F,G,H
M1,2.V1,2 = /(M. Vo = my. V)2 + (me. Vy, — my. Vyn)? + (ms. Vzo — my. Vza)?

27-1 2.y.(z-3)+(2.x-2)=y.(2.x-3) 22.y.z — 6.y+2.Xx—z =2.y.x-3y=>2.y.dz + 2.z.dy -6.dy + 2.dx — dz
=2.y.dx +2.x.dy — 3dy = (2.y—1).dz + (2.z.dy -6-2.x + 3).dy + (2 — 2.y).dx = 0= (2.y —

142/, + (2.2.dy -6-2x +3).7/ + (2-2.y).47/ . =0(2.y — 1)z + (2.2.dy -6-2.x + B).Vy + (2 -

2y).Vx=0
s1)=(2.y1 — 1).Vz; + (2.2;.dy, -6-2.x; + 3).Vy; + (2—2.y1).VX; =0

27-2 (2.X.y-1)+(z-2.x3)=2(x—yz)=2.X.dy+2.y.dx+dz—4.X.dx=2.dx-2.y.dz—2.z.dy=> (2.x+2.z).dy+(2.y-
4.x-2).dx+(1+2.y).dz = 0= (2.x + 2.z).dy/dt+ (2y-4.x- 2).dx/dt+ 1+ 2-y)-dz/dt= 0= (2.x +

22)Vy+ (2y-4x-2)Vx+ (1+2y).vVz=0
Sz)':()(z.)(z A 2.22).Vy2 + (2y2 o 4.X2 = 2).VX2 + (1 ot 2.y2).V22 =0

( ’ _ miVyi—maVy,
Y 2 —
mq1.Vx, —m,Vx,
S2
/sl)ﬁ{
kzl _ {m1.Vzl—m2.sz
L2 mq1.Vx, —m,Vx,
Xy2 = X2~ X1
0'1,2 ={Yuv2z = Y2—=V1
Z1,2 = Z2— 71
my, 2. VXy,2 = M2. VX, — myVxy
1 —
01,2 =ymy, 2. Vyy, 2 = m,. Vy, — m;Vy,
my, 2. Vzy, 2, = mp. Vz, — m;Vz,

My,2.Vy,2 = \/(mz- Vx, — my. Vx;)? + (mg. Vyz — my. Vy1)? 4 (mz. Vzp — my. Vzy)?
Based on theprovidedsoftware E,F,G,H
28-1 dx _ dy _ dz N dx/dt _ dx/dt _ dx/dt - Vx _ Vy _ Vz
x.(%4z)  —y.(P+z)  P—yDz  x.(+z) —y.(x+z) (xz—yz).z_vx.(y2+z) T (%42 (—yDaz
Sl)‘:> Vxq _ Vyq _ Vz,

x1.(y*1+21) N —y1.(x*1+21) N (?1=y*1).z1
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28-2 dx/dt=Vx = 2.z — 4—.x':¢>dy/dt=Vy = 2.z — 2.yE¢>dx/dt=Vz =2.x —2y—-3z

Vx,

Sz) E>{Vy 2
Vz,

my . Vy;—myVy,

! —

Yvz = myVx, —myVx,

S2

/Sl)c> v v

’ mq.VzZi—myVz,
kZ L2 = {7

mqiVx, —myVx,

X1,2 = X2~ X1
0'1,2 :{)’1,2 =Y2—)Y1 @
Zy,2 = Z2— 71
. {ml,z.Vxl,z =m,.Vx, — m;Vxq @
01,2 =ymy, 2. Vyy,, = m,.Vy, — m;Vy,
myq, 2. Vzi, , = m,.Vz, — m;Vz,

mq,,.Vy,2 = \/(mz. Vxz — my. Vxy)? 4+ (mz. Vyz — my. Vy;)? + (my. Vz, — my. Vzy)?

@ Based on theprovidedsoftware E,F,G,H
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