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Thought Experiment Setup
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Solo Experiments
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Joint Experiment
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Sec5
The Tangled Web To Deceive
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_Secé6
Light Propagation

<S>
L1a
—< S >
6-1 t=|%x]/c Light burst expands spherically
=|xy.|/c from origin at speed c starting
=|+2|/c at time t=0, and reaches the
= r/c point r on all axes at time t

#6-1

< 8>

L-2a

—< S’ >
6-1 t' =|xx/|/c Lightburst expands spherically
=|xy|/c from origin at speed c starting

=|+z'| /c at time t'=0, and reaches the
= r/c point r on all axes at time t'

#6-2



_Sec 7
Time Contraction Factor

y V'

L-7a

< § >

7-1  Ctu® = Vit + i Pythagoras
-2 CPtu® - Vtu? = Ct:? rearranged
-3 tn?(c?-v?) = 2t factored left
-4 tw?/t?=c?/(c?-v?) = y? solvefor tuy?/ ti?
-5 tw¥/t? = 1/(1-v%/c?) = y* divnum/den by c?
-6 tu/ta = 14/1-V?/c? =y sqrtbothsides

7#1-6

< § >
7-7 At=vyAt At = ty, Dick'sPerceived At' = tx
TH#T
Iy

<S>
[

L-7c

< S§'">
7-8  C’tu® = Vi’ + i Pythagoras
-9 tw® - Vitu? = Ct:? rearranged
-10 tw?(c?-v?) = %t factored left

-11 tw?/t2= 2/ (c?-v?) =1vy?  solvefor tu?/ t:?
-12 tu?/t? = 1/(1-v*/c?) = y*> divbyc®
-13 tu/te = LA/ TV =y sqrt both sides

7#8-13

< § >

7-14 At'=vy At At' = ty, Jane'sPerceived At = t;

7#14




_Sec8

Relative Speed
y V'
------v------
/ \‘.I\\I &x'
c H_a'r/'l
Z/ Z/< S>
L-13
< § >
8-1 t; = (xp+vt1)/c time pulse 1 hit
-2ty = (xo+vt; +VAL) /c time pulse 2 hit
-3 tie =2(x0+Vt))/c time echo 1 detected
-4ty =2(xo+ VvVt + VAL) /C time echo 2 detected

8#1-4

< § >
8-5 2xo+2vt; = ctye #8-3 mul c and expnd
-6 2xo+ 2vt; + 2vAt = cty,  #8-4 mul cand expnd

8#5-6

< § >

8-7 v = (ctr-cti)/2At Jane's v #8-6 - #8-5

8#7

< S’">
8-8 v = (cta'-cti')/ 2AL Dick's v'

8#8

=" <S> :
L' 7-7  At=vyAt Time slows for Dick's moving clock |
L7#7
< § >
8-9 v'= (cty'-cti)/ 2At « #8-8

-10 v = (cyta'-cyti')/ 2yAt’  #8-9 after fixv'-»v
-11 v = (cto'-ctel') / 2AL #8-10 after ys cancel
-12 v =v #8-11, #8-9 » RtS=RtS .. LtS=LtS

8#9-12



Sec9
Length Contraction Factor

f,

¥ y
Inz Evtl Dick's Evt2
f1=t|'=0 -=aPf==-- t|'=t'
r
Z,/ Z/ <S>
L Delta 2
—< § >
9-1 v=Ax/At
< S§'">
9-2 v=Ax"/At
9#1-2
— < S >
9-3 Ax/At=Ax'/ At #9-1 = #9-2
-4 At'/ At=Ax'/ Ax mul #9-3 by At/ Ax
-5 Ax'= Ax/vy mul #9-4 by Ax
from #7-7 1/y=At'/ At
9 #3-5
—< § >
9‘6 lx’ = Y lx fI'Om #9‘5 lx’ = (AX/AX') lx = y lx
9#6
< S’">
9-7 Ax/At=Ax'/ At #9-1 = #9-2
-8 At/ At'= Ax/ Ax' mul #9-7 by At/ Ax'
-9 Ax=Ax"/y mul #9-8 by Ax’
from #7-14 1/y= At/ At
9#7-9
< S§’">
9'10 lx = Y lx’ from #9'9 lx = (AX/AJC' ) lxl = y lx’

9#10




Sec 10
Spatial Transformation Equations

—< § >
10-1 y'=y
-2 2'=2z

10#1-2

F y

-=-yf --

Evtl Evt2 ’

A

<S>

LX

L-18

—< S >
10-3 1, =x-vt let 1, = distance x’' =0 to Evt2

10#3

< S’'>
104 1,=x' let I,' = distance x' =0 to Evt2

10#4

19#6

—< § >
10-5 x'=vy (x-vt) xx' spatial transform

10#5

< S§">

10-6 y=)y'
-7 z=2'

10#6-7



L-19

< S§'">
10-8 L, =x"+vt'

let I,’' = distance x =0 to Evt2

10#8

10-10 x =y (x'+vt')

< § >
10-9 L,=x let I, = distance x =0 to Evt2
F————- < S">-— :
9-10 L=yl Ix based on shrunken ruler |
________________________________________ |
19#10
< S’">

x'x spatial transform

10#10




_Sec11
Time Transformation Equation

< § >
11-1 t'=t/y #7-7 At=1y At
=" < S>> 7
10-5 x'=y(x-vt) xx' spatial transform |
________________________________________ |
————- < SsS'----—-- :
10-10 x =y (x'+vt") xx' spatial transform |
110#5,10
y y'
- Y ==
Evtl Evt2 '
_‘I.‘f ‘%: X‘Y
; i
Z/ Z/ I,'x
<S>
< § >
11-2 x = y(x'+vt') #10-10
=y (y(x-vt) +vt') #10-5 x'=y(x -vt)
= y2(x-vt) + yvt' carry out mul by y
< § >

11-3 t' = {x-y2(x-vt)}/ yv solve for yvt' first
x/yv-yx/v +yt afterdivision by yv
y(t-x/v+ x/y?v) rearranged
vit-x/v (1-1/y2?)} x / v factored
vit-x/v (v?/c?)} #11-9 v%/c?= (1-1/vy?)

=y(t-xv /c?) time transformation
11#3
y y'
_—
Evtl | Evt2 r
s %X

L-19




< S’ >

11-4 x' = y(x-vt) #10-5
=y (y (x'+vt") -vt) #10-10 x=y (x'+vt’)
= y2(x'+vt) - yvt carry out mul by y
11#4
< S’ >
11-5 t = {-x"+y2(x'+vt")}/yv solveforyvt first

-x'/yv +yx'/v +yt' after division by yv
=y(t'+ x'/v- x'"/y*) rearranged
vit'+ x/v (1-1/y?)} x'/vfactored
yit+x/v (v /c?)}  #11-9 v¥/c?= (1-1/vy?)

t/y from #7-5 (1-v?/¢?)=1/y?

=y(t'+ xv/c?) time transformation
11#5
—< S and S'>
11-6 y = 1//1-v?/c < #7-6
-7 v?= 1/ (1-v¥/c?) squared
-8 1/y* = 1-v?%/c? inverted
-9 (1-1/vy?%) =v¥/c? mul by -1; rearrange
=" < S>> 7
| 7-7  At=vy At Time slows for Dick's moving clock |
r———7" < S>> 7
1 11-3 t' =y (t-xv /c?) time transformation |
< S >
11-10 t'= y(t-xv/c?) repeat #11-3
=vy(t-vtv/c?) sub vt for x
=yt(1-v?/c?) simplify

11#10




Sec12

Einstein
y y'
e
o
Evtl | ’
386 LAY
o 5w
<S>
L-18a
< S >
12-1 x' = y(x-vt) « #10-5
-2y =Yy < #10-1
_3 z' =2 « #10'2
4 t=vy(t-xv/c?) « #11-3
12-5 y =1/y 1-v?¥/c? « #7-6
12 #1-5
y »
e
E\«'tl_\ . E xbxr
z,/ o Xy
<S>
L19a
< S’ >
12-6 x = y(x'+vt") « #10-10
-7y=)y < #10-6
_8 Zz = z' « #10'7
9t=y(t + x'v/c?) « #11-5
12-10y= 1/y 1-v%/c? « #7-13

12#6-10



Employing Lorentz's Primary Set.

Y
...._vtE.......
b .x.x:'r
pr 8 L
Z/ Z/ <S>
L-20
< S >
12-11 x=x:=0 I
-12y=y:=0 | EvtE
-13z=2=0 | (Jane's frame)
-14t = t]:_: |
12#11-14
< S’ >
12-15 x'=y(0-vty) = -yvtg |
-16 y'=y:=0 | EVtE
-17 z¢'=2:=0 | (Dick's frame)
-18 te'= y(te-0v/c?) = ytz |
12#15-18
Navigating The Tangled Web.
< § >
12-19 x'=y (x-vt) « #12-1
-20x'=yx let t=0
21 x=x'/y rearrange
12#19-21
< S >
12-22 t' = y(t - xv /c?) - #12-4

=y(0 - x'/y v/c?)

sub t=0, x=x'/vy

= - x'v/c?
124#22
< § >
12-23 t' = -x' v/c? - #12-22
-24 t,' = yvtz v/c? sub#12-15 x;' = - yvtg
= yv t'/y v/c? sub#12-18t:=t:/y
=vit'v/c?

=t' v2/c?

12#23-24




< § >
12-25 At=vy At «#7-7 Jane vs Dick tks
-26 t =yt t.=Janetksintg, t.'= Dicktksin t;

27 =t + initial + accum tks
=t +t/ Yy t' from #12-26
=tV /2 + /Y t, from #12-24
=tV /2 +te/ Y Jane'st, =0 .. t, =t

= ytev2 /2 +te/y t:'=yt: from#12-18

12#25-27

< S >
12-28 t'= ytev?/c?+t:/y - #12-27
=yt (v¥/c? + 1/y?) factory t:
=yt (v¥/c? + 1-v?/c?) 1/y?=1-v*/c?
=yt simplify

12#28

Employing Lorentz's Inverse Set.

< S’'>
12-29 xg=y(x:'+vte') =0 | Inverse set
-30 ye=):'=0 | EvtE
-31 zg=2'=0 | (Dick's frame)

'32 t[.;= y(tE'+xE'V/C2) |
= y(t'-vt'v/c?)  from #12-29 x¢' = - vt
yte' (1 -v%/c?) from #7-5 y?=1/ (1-v¥/c?)

= tE’/y
124#29-32
< S’ >
12-33 x'= -yvt:e | Primary set
34 3.'=0 |  EVtE
-35 2'=0 | (Dick's frame)
36 t'= Yyt | from#12-15..18
12-37 x¢'= -yvte | Inverse set
-38 y'=0 | EvtE
-39 z'=0 | (Dick's frame)
40 t'= vyt | from #12-29..32

12#23-30



Dick's EVtE

'Y
<=V -~
b o o
>0 o
4 Z,'/ <S’'>
L-22
< § >
12-41 x = y(x' +vt") « #12-6
= vy (0 + vtg')
=yt
42 y=y=y/ =0 « #12-7
43 z=2'=y/ =0 < #12-8
44 t = y(t'+x'v/c?) - #12-9
=y(t + Ov/c?)
=yt
12 #41-44
< S’'>
12-45 xi'= -y vt | Dick's perception
-46 y5'=0 | of
47 z'=0 | Jane's EVtE
48 t'= Yyt | from #12-33..36
< § >
12-49 xz= yvty | Jane's perception
-50 y:=0 | of
-51 2:=0 | Dick's EVtE
-52 t;= Vit | from #12-41..44

12 #45-52




_Sec13
The Grand Delusion

0

0 Evtl
1=0 (origin)

0

_6 yz = 0 EVt2
-7 22=0 (origin)

13#1-8

— < § >

13-9 x1'=y(0-v0) =0
-10 y1'= D1 =0 Evtl
-11 z4'= 24 =0 #13-1..4- #12-1..4
-12 t'=y(0-0v/c?) =0

13-13 xz' = Y(O-Vtz) =-y vty
-14 y2' Y2 =0 Evt2
-15 2" = 2, =0 #13-5..8- #12-1..4
-16 tz' = Y(tz-OV/Cz) =Yt2

13#9-16

< § >
13-17 At'=vyt, Dick's tp'- t,' = #13-16 -#13-12
-18 At = t, Jane's to-t; = #13-8 - #13-4

13#17-18



Example 2

< S >
13-19 x;=0
-20 y1=0 Jane's Evt1l
-21 ;=0 (near end)
-22 t:=0

13-23 x9 = lo

-24 y, =0 Jane's Evt2
-25 2, =0 (far end)
-26 tz =0
13 #19-26
< S’'>
13-27 x,' =0
-28 yi' = Dick's Evt1
-29 2z,'=0 (near end)
-30 t," =0
13-31 JC2'
-32 3,'=0 Dick's Evt2
-33 2 =0 (far end)
-34 t)' =0
< § >
13-35 0=y (t2- lov/c?) #13-23,#13-34- #12-4
-36 ta = lpv/c? rearrange #13-35
13 #35-36
< S >
13-37 x3'= Yy (x2-vty) #13-23,#13-36~ #12-1
=y(lo-vipv/c?) #13-23- #13-37
=ylo(1-v2/c? (1-v%/c%)=1/vy?
=losy
13#37
—< S and S'>
13-38 Ax'=1o,y Dick's xo'- x1' = #13-37 - #13-27

-39 Ax = 1o Jane's xp-x; = #13-23 -#13-19

13 #38-39



13-27 x;1' =y(x1-vt1)

=y(0-vO0)

=0 rewrite of
-28 y1' =0 Dick's Evt1
-29 2z, =0 (near end)
-30 ti' =y(ti-x1v /¢c?) based on Jane's

=y(0-0v /c?) measurement

=0

13-31 xz' = y(xz -V tz)

=y(lo-v0)

-32 y,'=0 Dick's Evt2

-33 2’ =0 (far end)

-34 ty =y(ta-x2v/c?) based on Jane's
=y(0-Ilpv /c?) measurement
=-ylov/c?

13-38 Ax'= lo,y contraction based on original
equations before rewrite
13-38 Ax'= vyl dilation based on above rewrite

|
l |
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
| |
| =yl rewrite of |
|

|
| |
I I
I I
I I
| |
| |
| |
| |
| |
| |
| |
I |
| |
| |
| |
| |
' |
| equations #13-31 - #13-27 |
|

|

113#27-38



Example 3

< § >
13-40 x1=uyxt:
41 y1=uyt, Jane
-42 21 muztq Evtl
-43 t,
13 #40-43
< § >

13-44 x1'=vy(x1-vty)
=V(uxt1‘Vt1)
=y (Ux-v) ty

45 31" =)
=uyty Dick's Perception
Jane's Evt1l
-46 21' =21
=U,ty

-47 t' =y (t1- x1v /c?)
=y (t1- uxtv /c*)
=y(1-uv/c®)ty

13 #44-47

—< § >
13-48 u,'ty'=y (Ux-v) t1
-49 u)'ty'=uyt, Dick's Perception
50 uSt'=u. ty Jane's Evtl
-51 t'= Y (l-uxV/Cz)tl

13 #48-51

< § >

13-52 t1/ti'=1/ y(1-uxv/c?)

13#52

< § >
13-53 u'= (ux-v) / (1 -uyx v/c?)
Vel
-54 u’ = uy /y(1- ux v/c?) Transform

-55 u,’ u, / y(1- uy v/c?)

13 #53-55



Example 4

<S>
L1la
< § >
13-56 x; =r
5731 = Jane's Evt1
-58 z; =
-59 t; =r/c

13-60 x2 =-r

-61y, = Jane's Evt2
-62 2, =
-63 to =tr/c
13#56-63
< § >
13-64 x1' = y(x1-vt;) =y(x-v r/c)
-65 y1' =y1 =0 Dick's Evtl
-76 2" =2, =0 #13-56..59- #12-1..4

-77 t' = y(t1-x1v/c? )=y (x/c-rv/c?)

13-78 X' = y(x2-vty) =y (-x-vr/c)
-79 y2' =y, =0 Dick's Evt2
-80 2" = 2z, =0 #13-60..63- #12-1..4

-81 to' = y(ta-x2v/c?)=y(x/c+1rv/c?)

13 #64-81

< S >
13-82 At'=2yrv/c? Dick'sty-t,'= #13-81- #13-77
-83 At =0 Jane's to-t; = #13-63 - #13-59

13 #82-83



—< § >
13-84 x; =0

-85 y1 =r Jane's Evt1
-86 2z, =0
-87 t1  =r/c

13-88 x2 =0

-89y, =-r Jane's Evt2
-90 2, =
-91 t, =r/c
13 #84-91
< § >
13-92 x1"=y(x1-vt1)=y(0-v r/c) =-yvr/c
93 yi'=y1=r Dick's Evtl
-94 2,"=2,=0 #13-84..87~ #12-1..4

-95 t1'= y(t1-x1v/c?) =y (x/c-0v/c?)

13-96 x'=y(x2-vt2)=y(0-vr/c) =-yvr/c
97 y2'=y2=-r Dick's Evt2
98 2,'=2,=0 #13-88..91- #12-1..4
-99 to' = y(ta-x2v/c?) =y (x/c+0v/c?)

13 #92-99

< S >

13-100 At'=0 Dick's to'- t;' = #13-99 - #13-95
-101 At =0 Jane's ty-t; = #13-91-#13-87

13#100-101



Sec 14

The Problem With Mary
Example 5
< S >
14-1 x=x3 =0
-2 y=y =0 Jane's EvtB
-3 2=23=0 (Jane at rest)
-4 t = tB
144 1-4
re y f
% A A
<S'>
<S'""> VI = pick
Mary <---v63 “
xxx''
- o = >
zZy z/ﬁ!.-f? z)
BonVoyage
< S rr >
14-5 x"=x3"=y(0+vty) =YVt Mary's EvtB
-6 y'=y"=0 from
-7 2'"=2"=0 #12-1..4

-8 t"= B"= y(t];'l'OV/Cz):th

(Jane at rest)

—< S’ >

14-9 x'=x3'=y(0-vtp)
-10 y'=y'=0
-11 2'=24=0
12 t'= ' = Y(8-0v/c?) =Vts

= -y Vg

Dick's EvtB
from
#12-1.4
(Jane at rest)

14 #5-12

Example 6

< S'P>

14-13 x"=x5" = yvtg
-14 y"=ys" =0
-15 2"=2" =0
-16 t" =t" =y,

Mary's EvtS
(Jane at rest)

14 #13-16




< S§'">
14-17 x'= x5'= -y vty
-18

Dick's EvtS
(Jane at rest)

< r >
-19 . - §s — v From #14-9..12
20 t'= t' = Vi
14 #17-20
re 4
y A\
Mar Dick
(motionless) (in motion)
2Vyl-->
EVIS )i/ xx'x’’
S / 2
<S'"">
Lorentz 24
< §"">
14-21 x'=x5"=y2 (xs" - 2vts")
=y2 (Yvts - 2v yt3)
=Yz yvitz(1-2)
= -Yy2Y Vit Einstein/Poincare
Dick's EvtS
-22 y'=y5'=0 Transformed direct
-23 2'=24'=0 Mary To Dick

-24 t'= ts’ = Y2 (ts" - xs" ZV/Cz)
= yo (yts-y vty 2v/c?)
= vayts(1- 2v?/c?)

= V2 Y ts /Y2°
=Y/Vv2 ts

From #14-13..16

Note: y, isy based on 2vinstead of v

14 #33-36




14-17 x'= x5' = -y viy
-18y'=ys=0 Dick's EvtS
-192'=2/=0 (Jane at rest)
20t = t'= Yy

14-21 x! = -y2y vty Einstein/Poincare
-22 y4'=0 Dick's EvtS
-23 2/'=0 Transformed direct
24t =vy/y2 ts Mary To Dick

Note: y, isy based on 2vinstead of v

114 #25-32



Sec 15
The Numerical Approach

Jane Dick
o X 1
i ¥ 2
o z 3 Vig 5
0 t 4 02 | Vg
L E B p

Macros Lorentz (L) Event (E) Bond (B) Parameter (P)

15#1

b Jane Iary
Vi 0 X i 7.5
Vid 0.3 ¥ o| Vjm i
Vdm 0.3 z 0 0.5 0
P t 10 B 12.5
E I=
Jane Dick Mary
X 0 -3. 745 -6.5934
¥ o| Vjd o| Vam D
z ] 0.2 0 0.3 0
t 10 B 10.483 B 11.978
E L L

Sample Simulation

15#2



_Sec16
Finding Reality
Fresh Look. Postulates

® LorentzTransformation This postulate asserts that the
Lorentz Transformation is a fundamental law of physics.

® Space This postulate asserts that Space is the three
dimensional quantifiable expanse in which matter and
energy can exist either in a state of motion or in a state
of rest, relative to the expanse. This term "quantifiable"
simply denotes that matter and energy (including
observers) can have a positional relationship in three
dimensions within space, regardless of whether there is
a coordinate system defined to characterize the three
dimensions.

® EmptySpace This postulate asserts that empty spaceis
aregion of space without matter and without
significant amounts of attributes of matter, but may
contain energy. This postulate is simply a definition but
it introduces some amount of ambiguity because of the
blurred distinction between matter, attributes of
matter, and energy. This postulate seems to be
universally accepted.

® Event This postulate asserts 1) that an eventis an
irreversible occurrence that happens at a specific time
and location in space like a firecracker detonation,
and 2) that an event has a specific spacetime coordinate
in each inertial frame, and 3) that although the
spacetime coordinates for an event are different for
different frames, they are all related to each other in
accordance with the Lorentz Transformation.
Corollary: Two or more events that are perceived to be
simultaneous and coincident (same time and location)
in one inertial frame, will be perceived to be
simultaneous and coincident in all inertial frames.

® LightSpeed This postulate asserts that the perceived
speed of light in empty space by inertial observersisc,
and is independent of the motion of the emitting body.
Corollary: A light burst in empty space is perceived by
inertial observers to propagate spherically at speed c,
relative to the location in the observer's coordinate
system where the detonation is perceived to have
occurred. This postulate is based solely on measurement
data. The postulate is identical to the Light Speed
postulate defined in Section 1.



® SpaceTimeAlteration This postulate asserts that an
observer's perception of space and time is altered as a
function of the observer's speed relative to space. This
postulate is based on the assumption that space is
quantifiable, and on measurement data indicating that
space and time between two inertial observers is altered
as a function of their relative motion.

Lorentz Application Constraint.

Application Constraint. The Lorentz Transformation
applies to two inertial observers one of whom must be at
rest relative to space.

The PhysicsLaw Postulate.

—< § >

Jane-God #12-1
Jane- God #12-4

-3 xg/ (x-Vjgt)

= VYig

-4 ty/ (t-xVig/c?) = Vjg

-5 xg/ (x-Vjgt) = tg/ (t-xVjg /c?)
-6 Xg/tg = (x+Vgt)/ (t+xvg /c?)

div#16-1 by x-vjst
div#16-2 by t-vjg/c?

#16-3=#16-4
gratio

16#1-6




< G >

16-7 X' = Yga(xg-Vgdty) God - Dick #12-1
-8 t' = Yga(tg-xgVga/c?) God - Dick #12-4

-10 t'/ (tg- XgVga /€?) = Yga  div#16-8 by tg-XzVga/c?

-11 X'/ (Xg-Vgaty) = t'/ (tg-XgVed /c?) #16-9=#16-10
-12 X'/ (xg/tg-Vga) = t'/ (1- Xz /tg Vgd /c?) mul by t,

16#7-12

< § >

16-13 x'/ [{(x+Vg t) / (t+xVgi /c?)}-Vgd] = #16-6
t'/[1-{(x+vgt) / (t+xVg /c?)}Vga /c?] »16-12

-14 x'[1-{(x+Vgt) / (t+xVg /c*)}Vga /c?] = rearrange
t' [{(x+vgt) / (t+xVg /c?)} -Vgd]

16#13-14

< § >
16-15 x'[1-{(x + vgit) / (t + x Vg / ¢?)} (Vgi+Vjd) / ¢?] =
t'[{(x+ vgt)/(t +xVg/c*}-(Vg+ Vja)]

16#15

< § >
16-16 x'[1-{(x+ vgt)/ (t + xVg)} (Vg+ Vja) ] =
t' [ {(x+vgt)/(t+xVg)}-vg-Vjal

16#16

< § >

16-161 x'[ 1-{(x+ vgt)/ (t + x Ve)} (Vgi+ Vja) |
X'[ 1-(x+vgt)(vg+ Via) /(t+xVg) ]
X'[ (t+xVg-(x+Vgt)(Vg+ Via)) / (t + X Vg) |
x'[ (t+xVgi- X Vgi- Vgi? t -XVjd- Vg t Vjd) / (t +xVg) ]
x'[ (- Vg2t +XVgi- X Vgj- Vgi t Vid -xVjd +t) / (t +xVg) ]
x'[ (-vg?t-vgtvia-xvia+t) /(t +xvg) ] =
(-x"t Vg? - X't Vjd Vgj - xx'Vja + x't) / (t +XVg)) =

16#16L



—< S >

16-16r  =t'[ {(x+vgt)/(t+xVg)}-Vg-Vijal
=t'[ ((t+x Vg)(-Vg- Vja) + X +t Vg ) / (t +x Vg) ]
=t'[ (-t Vg -XxVg? -t Vjd-XVg Vjd + X +t Vg ) / (t +X Vg) ]
=t'[ (-xVg?-xVjaVg + x-tVja )/ (t +x Vg) ]
= (-xt'Vg?-xt'Via Vg +xt'-t t'vja) / (t +x Vg)

16#16R

< § >

16-17 -X'tvg?-X'tVjaVg - xx'Via + X't =
-xt'vg?-xt'Viavg +xt'-t t'vja

16#17

< § >

16-18 (xt'-x't) vg? +
(xt'via-x'tVvija) Vg +
(x't-xt'-xx'Via+ t t'vja) =0

16#18

< S re >
16-19 (xt"-x"t) vg? +
(xt" Vim - X"t Vjm) Vgi +
(x"t-xt"-xx"Vim+tt"Vim) =0

16#19

mul #16-18 by (xt"-x"t)

< § >
16-20 (xt"-x"t)(xt'-x't) vg? +
(xt"-x"t) (xt'Via- X't Via) Vg +

(xt"-x"t) (x't-xt'-xx'Vja + t t'Via) =0

16 #20

mul #16-19 by (xt'- x't)

< S'P>

16-21 (xt'-x't) (xt"-x"t)vg? +
(xt'-x't) (xt" Vim - X"t Vim) Vgi +
(xt'-x't) (x"t-xt"-xx"Vim+tt"vim) =0

16#21



#16-20 - #16-21

—< § >
16-22 (xt"-x"t) (xt'vja-x'tVjd) Vg
+ (xt"-x"t) (x't-xt'-xx'Via+ t t'Vjd)
-(xt'-x't) (xt" Vim - X"t Vim) Vg
- (xt'-x't) (x"t-xt"-xx"Vim+tt"Vim) =0

16 #22

solve #16-22 for vg

—< S >

16-23 vg = {(xt'-x't) (x"t-xt" -xx"Vjm +t t"Vim )
-(xt"-x"t) (x't-xt'-xx'Via+ t t'vja) }
/
{(xt"-x"t) (xt'vja-x"tVja)
-(xt'- x't) (xt" Vim - X"t Vjm) }

<< Voila! »>>

16#23

b Jane God Dick
Vgi| 0.71919 X o 0.20 -0. 7065
Vjd 0.1 ¥ o| Vig 0| Vgd 0
Vdm -0.2 z 0 -0.7979 0 0.3 0
P t i B 1.02 B 1.0057
E L L
Jane God Mary
X 0 0.20 0.7023
¥ 0| Vig 0| Vgm 0
z 0 -0.7979 0 0.0979 0
t T B 1.02 B 1.0052
E L L

Simulation. Dick and Jane in motion relative to God
16 N3

| Equation #16-18 Vgi= 0.1919 -0.292|

| Equation #16-23 Vai= 0.1919 |

16N4a




Jarne God Dick
Vgj 0.2 X 1 1.84 -0.3536
Vg 0.3 ¥ 2| Vig 2| Voo 2
4 3 =.2 3 0.5 3
t 4 B 4.29 B 3.5897
E L L
Simulation. Dick and Jane in motion.
16 N4
] Jane God Dick
Vi i X 1 1.00 -0.2097
Vid 0.3 y 2| Vig 2| Vod 2
P z 3 1] 3 0.3 3
t 4 B 4.00 B 18787
E L L
Simulation. Jane at rest
16 N5
B Jane Dick
Vgj 0 X 1 -0.2097
Vid 0.3 ¥ 2| Vo 2
P z 3 0.3 3
t 4 B 3.8787
E L
Simulation. Jane at rest
16 N6
5 Jane Dick
Vi 0.2 X 7 -0.2097
Vid 0.3 ¥ 2| Vid 2
P z 3 0.3 3
t 4 B J.8787
E L
Simulation. Dick and Jane in motion.
16 N7
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