AAPANFIAKO TYETHMA
I'H -ZEAHNH , C=2.987997088
LZABBAEY II. TABPTHAIAHL

go iy Koprokn Mnsevuais Tayomyros

YIIOMNHMA
XYZ : Adpavarako Tootnpe Avapopas
I:TH
f L : ZEAHNH
_p2 3 L1,1.2,1.3,L4,L5 : Zypeio Isoppomias Lagrange

Emadvero Mndevikije Teydmnras

2YXTHMA-T'H-XEAHNH .

YHMEIA IXOPPOIITAX
LAGRANGE .
Ieprotpepopevo Xvotnua
Yvuvretaypévay (EHZ) N
Adwoctatomompéva peyéon .

Awgpopkig Egisdeeis kiviong tov TPITOY ZOMATOEX g npos to Hepiotpepopevo Tootnpa (REHZ ) ypagovron :

E('r) - Z-ﬁ(T) = P U
a
H(t) +2-E(x) = TE) U
Bx) = 55U
* aZ(T)
2 2
AYNAMIKH SYNAPTHIH U. U= “"‘(:) + H(;) + 127“ - iy ': - ;
JE0 v rue ez’ (s (0w e 2l
2
ToAAomAoGlaloviog Tic mepondve c&o0oas avTioTotye eml 2 dL E{T),Z-dL H(1) 2% Z(1) xon mpoaBétovios KoTE BEAN Kot ohokAnpdvevTos Exouue To OAOKR‘T'"J(])}.[(I Jacobi : v =2-U — (]
T T T

omou V 1o pétpo g TeypTag tou TRPITOY ZOMATOS IV 1 Avvapnci Suvapmon o C Srefiepa chordhripoong (Evépyeiac) -

Apoun xivion Tov Tpitov copatog siver Suvet MONO o= onusic Tov xdpov 116 T 0moie tKovoTotEitat 1) G7E0T 22U—-C=0.

ZHMEIA ILOPPOIIIAL

Opilovrol Gov To enusia exeivo ota omoio. TOIIOOETOYMENO us undeviky toybTnre v 1o Tpite chua Bo peivet AKINHTO Loye "céicoppomnone” tov Eézav 1ov AYO dlov caudtay .
Anhodi B wyvst - E(1) =0,H(t) =0,Z() =0.E(<) =0, H(<) =0,Z(x) =0.

[i] 0 0
APA yud oo Enueio [ooppomiog Bo. Exoupe © U=0 U=0,———U=0.

d=(1) " dH(7) T aZ(t)

>




T <4

| Objets I M1 I M2 I mu |
il sol-mer I 1.99E30 | 3.30E23 I 1.66E-7 |
R sat-dio I 568E26 | 1.05E21 I 1.84E-6 |
=83 sol-ter I 1.99E30 | 597E24 I 3. 00E-6 |
4 sat-tit I 5.68E26 | 1.34E23 I 2 35E-4 |
5 sol-sat | 1.99E30 | 568E26 I 2 85E-4 |
==|l6 sol-jup I 1.99E30 | 1.90E27 I 9 53E-4 |
—==|7 ter-lun I 597E24 | 7.35E22 | 1.21E-2 |
B plu-cha I 1.27E22 | 1.90E21 I 1.30E-1 |

p =3.224500257 10~ HAIOZ-APHE

To p givor ) Adwootatomotnuévn pala Tov TAaviT
(Tov KPOTEPOL €K TOV 0V0 (2) cOUATOV TOV
ocvoetijnatog ). !

| >
> with(Physics[ Vectors])
[&x, "+ ., ChangeBasis, ChangeCoordinates, Component, Curl, DirectionalDiff, 1)

Divergence, Gradient, ldentify, Laplacian,N, Norm, Setup, diff]

> Setup(mathematicalnotation = true)
[ mathematicalnotation = true] )

> u:=[1.66-10",1.84-10"°3.00-107% 2.35-10 2.85-107 9.533-10 % 1.2148-107% 1.30
1071, 3.224509257 10, 0.5]
1= [1.660000000 107, 1.840000000 10 %, 3.000000000 10, 0.0002350000000, A3)
0.0002850000000, 0.0009533000000, 0.01214800000, 0.1300000000,
3.224509257 1077, 0.5]

Sl e, L —p[7] . u7]
27 2 ) )
2 JE+w)+H0+7  J(E-(1-u7)) +H+7
v=E 4 % . 0.9878520000 @
J (E+0.01214800000)° + H + 7’
N 0.01214800000

J (2 —0.9878520000)° + H + Z°

> diff (U,E) =0
0.4939260000 (2 =+ 0.02429600000) B 0.006074000000 (2 =— 1.975704000)

[1]

- ®)
((=+0.01214800000)> + i + Z)° : (= 0.9878520000) + 1 +2)’ :

=0




> diff (U,H) =0

0.9878520000 H 0.01214800000 H
H— ) 32 ) 3[2 (©)
((=+0.01214800000) + H + Z’) ((=—0.9878520000)" + H +Z’)

| =0

> diff (U, Z) =0

0.9878520000 Z 0.01214800000 Z
) 2 32 2 32 )
((=+0.01214800000)> + H + Z') ((=—0.9878520000)" + H +Z’)

| =0
| >

> sol = solve([(5), (6), (D], [E, H, Z])

sol == [[£=0.8369278491, H=0., Z=0.], [E= 1.155672220, H=0., Z=0.], [E ®)

= —1.005061569, H=0.,Z=0.], [Z

0.2948290742 + 0.3506388343 L, H=0., Z
=0.3761024464 + 1.2607332191], | —0.2948290742 + 0.3506388343 I, H=0., Z

—0.3761024464 — 1.260733219 1], [£=0.9978986774 — 0.01709062021 I, H=0., Z
0.1147295074 + 0.1998751729 1], [£=10.9978986774 — 0.01709062021 I, H=0., Z
= —0.1147295074 — 0.1998751729 1], [E=0.9978986774 + 0.01709062021 I, H=0.,
Z.=0.1147295074 — 0.1998751729 1], [£=0.9978986774 + 0.01709062021 I, H=0., Z
= —0.1147295074 + 0.1998751729 1], | 0.2948290742 — 0.3506388343 L, H
=0.,Z=0.3761024464 — 1.260733219 1], [E —0.2948290742 — 0.3506388343 I, H
=0.,Z=—0.3761024464 + 1.260733219 1], [ £=0.4878520000, H=0.8660254038, Z
=0.], [£=0.4878520000, H= —0.8660254038, Z=0.]]

> realsol = [sol[1], sol[2], sol[3], sol[12], sol[13]]
realsol = [[£=0.8369278491, H=0.,Z=0.], [E=1.155672220, H=0., Z=0.], [ )

= —1.005061569, H=0., Z=0.], [£=0.4878520000, H=0.8660254038, Z=0.], [E
=0.4878520000, H= —0.8660254038, Z=0.]]

—
ot
e

[I]

[1]
II

=>
> LI :=s0l[1]
Ll = [E=0.8369278491, H=0., Z=0.] 10
> L2 :=s0l[2]
L2 = [E=1.155672220,H=0.,Z=0.] (11)
(> 13:=s0l[3]
L3 = [E=—1.005061569, H=0., Z=0.] 12)
(> 14:=s0l[12]
L4 = [E=0.4878520000, H=0.8660254038, Z=0.] 13)
> L5:=s0l[13]
L5 == [E=0.4878520000, H= —0.8660254038, Z=0.] 14)
=>
>

AxoAovOOVTOS TO fripnata TS Oswpiog .




>

[1]

=>
=>
=>
=>

>

[1]

>

>

subs({Z=0,H=0}, (5))
~0.4939260000 (2 24 0.02429600000) _0.006074000000 (22 —1.975704000)

32 w32
((2+40.01214800000)") ((2—0.9878520000)")

=0
solve((15), Z)
0.8369278491, 1.155672220, —1.005061569
LY = [E=16)[1],H=0,Z=0]
LIY = [E=0.8369278491, H=0,Z=0]
129 == [(16)[2], H=0,Z=0]
L29 = [1.155672220, H=0,Z=0]
139 = [(16)[3], H=0,Z=0]
L39 == [ —1.005061569, H=0, Z=0]

subs(Z=0, (5))
_0.4939260000 (2 Z+0.02429600000 ) _0.006074000000 (22 —1.975704000)

3)2 3[2
)

((=+0.01214800000)° + H') ((=—0.9878520000)" + H'

=0

32
((=+0.01214800000)° + H') 2

((= +0.01214800000)° + H')
3]2 |

3)2
=1

((=—0.9878520000)" + H')

32
((=—0.9878520000)> + H') ' =1

(2 +0.01214800000)° + H =1
(2 +0.01214800000)° + H =1

(2 —0.9878520000) + H =1
(2 —0.9878520000)° + H =1

simplify((23)- (24))
2.000000000 E — 0.9757040000=0

solve((25), E)
0.4878520000

subs(E = (26), (23))
0.2500000000 + I = 1

solve((27), H)
0.8660254038, —0.8660254038

L49 == [E=(26), H=(28)[1],Z=0]
L4Y :== [E=0.4878520000, H=0.8660254038, Z=0]
L5Y == [E=(26), H=(28)[2],Z=0]

L59 == [E=0.4878520000, H= —0.8660254038, Z=0]

15)

(16)

17

(18)

19)

(20)

@1

(22)

(23)

(24)

(25)

(26)

@7

(28)

(29)

(30)



"EAigyyoc Xootd

AAAGCovue Ta

;> with( plots) :

> a = [1.4,1.4939985438, 1.505, 1.5060735567, 1.526, 1.586080083, 1.589, 1.5941703866,
1.63343]

a = [1.4,1.4939985438, 1.505, 1.5060735567, 1.526, 1.586080083, 1.589, 1.5941703866,  (31)

| 1.63343]

(> =24

C = [2.8,2.987997088, 3.010, 3.012147114, 3.052, 3.172160166, 3.178, 3.188340774, (32)
| 3.26686]

> b= [0.0, 0.05,0.1,0.15, 0.2, 0.21, 0.22, 0.23, 0.24, 0.245, 0.25, 0.3, 0.35, 0.4, 0.45, 0.50,

0.55, 0.60, 0.65, 0.70]
b = 10.,0.05,0.1,0.15,0.2, 0.21, 0.22, 0.23, 0.24, 0.245, 0.25, 0.3, 0.35, 0.4, 0.45, 0.50, 33)

0.55, 0.60, 0.65, 0.70]

B
=>
> 2:U—C[3]=0
N 1.9757040002 . 0.024296000020 a4
J (E2+001214800000)° + H +7° | (E—0.9878520000)" + H +Z’
| —3.010=0
> subs({E=0,H=0}, 34))
3010 4 1.975704000 L 002429600000 _ 39
J 0.0001475739040 +Z |/ 0.9758515739 + 7’
> isolate( (35),Z )
i Z=—0.6607568579 36)
(> 2.U—C[3]1>0
Pl 1.9757040002 -
J (2+0.01214800000)° + H + 7’
N 0.02429600000 010
J (E—0.9878520000)” + H + 7’
> subs(Z=b[1], (34))
2P 1975704000 N 0.02429600000 300 @8

J (E+0.01214800000)° + H | (E —0.9878520000)" + H'
| =0
> subs(Z=b[11, (37))

(39)



0 < 52 n Hz n 1.975704000 n 0.02429600000

J (E+001214800000)° + B/ (E—0.9878520000)" + H'

—3.010

TINEG .
>

>
> fi=(34)

ey 1975704000

J (2+0.01214800000)° + H + 7’

n 0.02429600000 —3010=0

J (2 —0.9878520000)” + H + 7'
> diff (£, 2)
0.9878520000 (2 Z + 0.02429600000 )
)3 |2

p—

((=+0.01214800000)° + H + 7’
~0.01214800000 (2 E — 1.975704000)

L ((5—0.9878520000)2+HZ+ZZ>3’2
> diff (f, H)

1.975704000 H
2H-—

3]2
((=+0.01214800000) + H + Z')
0.02429600000 H

L ((5—0.9878520000)2+HZ+22>3/2
> diff (f,Z)

1.975704000 Z 0.02429600000 Z

((2+0.01214800000)° + I +7) ' ((2—0.9878520000)° + I +Z°)’ '
-0
B diff (1hs((41)), Z$2)

3.704445000 (2 E + 0.02429600000)3 n 8.890668000 (2 Z + 0.02429600000 )

712 512
((= +0.01214800000)° + H + Z°) | ((= +0.01214800000)° + H + Z°) |

0.04555500000 (2 = — 1.975704000)3
>7 | 2

((2—0.9878520000)" + H + 7’

0.1093320000 (2 E — 1.975704000 )
5)2

! ((2—0.9878520000)" + K +Z)
> diff (Ihs((41)), HS2)

(39)

IIpocéyovpue TIC QUVTUOTIKES

(40)

41

42)

43)

44)

£ AN



_ 14.81778000 (2 Z+0.02429600000 ) 1-12 2.963556000 (2 = + 0.02429600000)

45
(= +0.01214500000)° + K +7) " ((z+001214800000)> + ¥ +7)

_ 0.1822200000 (2 2 —1.975704000) H2

((=—0.9878520000)" + H’ +ZZ>7/2

0.03644400000 (2 Z — 1.975704000)
+ >5 |2

! ((2—0.9878520000)° + H + 7’
> diff (Ihs((41)), E, H)

7.408890000 (2 = + 0.02429600000)2 H + 5.927112000 H
B 7]2

(46)
((=+0.01214800000)” + H' + 7°) ((2+0.01214800000)” + 1 +7)’ :

~0.09111000000 (22— 1.975704000)2 H

72
((2—0.9878520000)° + H +Z’) |
0.07288800000 H

+ 2 512
((= - 0.9878520000)" + H +7)

>

> solve( {(40), (41), 42)}, {E, H, Z})
{H=0.,Z=—0.01425743553, Z=0.6608651504 }, {H=0., == —0.01425743553, Z “47)

= —0.6608651504 }, {H=0., Z=0.9483374001, Z=0.2233378496}, {H=0., =
=0.9483374001, Z= —0.2233378496 }, {H=0., == —1.003989513, Z
=0.04606381432}, {H=0., 2= —1.003989513, Z= —0.04606381432}, {H=0., =
=0.9864035850 + 0.1319076471 I, Z=0.2083195035 + 0.01276769394 1}, {H=0., =
=0.9864035850 + 0.1319076471 I, Z= —0.2083195035 — 0.01276769394 1}, {H=0.,
Z=0.9864035850 — 0.1319076471 I, Z=0.2083195035 — 0.01276769394 1}, {H=0., =
=0.9864035850 — 0.1319076471 I, Z= —0.2083195035 + 0.01276769394 1}, {H
=0.8786355479, Z=0.4878520000, Z = 0.1483254061 1}, {H= —0.8786355479, =
=0.4878520000, Z=0.1483254061 1}, { H=0.8786355479, == 0.4878520000, Z =
-0.1483254061 I}, {H= —0.8786355479, = =0.4878520000, Z = - 0.1483254061 I}

| >
> realsoIMAXMIN := [(4T)[1], 47)[2], 47)[3], 47)[4], @4T)[5], (47)[6]]
realsolMAXMIN = [ {H=0., 2= —0.01425743553, Z=0.6608651504 }, {H=0., = (48)

= —0.01425743553, Z= —0.6608651504 }, {H=0., ==0.9483374001, Z
=0.2233378496}, {H=0., £=0.9483374001, Z= —0.2233378496 }, {H=0., =
= —1.003989513, Z=0.04606381432}, {H=0., 2= —1.003989513, Z

= —0.04606381432} ]




v

\%

[IpoGoLopLoNog TS TIHNS

subs((48)[ 1], lhs((43)))
—4.532938220

subs((48)[2], [hs((43)))
4.532938220

subs((48)[3 1], lhs((43)))
—0.9252429007

subs((48)[41], [hs((43)))
0.9252429007
subs((48)[51, lhs((43)))
—0.09311332841
subs((48)[ 61, lhs((43)))
0.09311332841

IIpoGo0pIGpHog TOV TIHOV

subs((48)[ 1], (44))

—0.2833422370
subs((48)[2], (44))

—0.2833422370
subs((48)[3], (44))

—24.31298209
subs((48)[4], (44))

—24.31298209

subs((48)[ 5], (44))
12.12697426

subs((48)[6], (44))
12.12697426

0
GZf

@) 7]

49)
(30)
(D
(32)
(33)

(34)

@9 i]

(35)
(56)
(37
(38)
(39)

(60)



[IpOGOLOPLOUOS TOV TIHOV

> subs((48)[11], (45))

—0.1284869447

> subs((48)[2], (45))

—0.1284869447

> subs((48)[3], (45))

1.306479563

> subs((48)[4], (45))

1.306479563

> subs((48)[5], (45))

—6.096270690

> subs((48)[6], (45))

—6.096270690

— >/

az
OH

al

IIpoGor10pIGHOS TOV TIHOV

i subs((48)[ 11, (46)) 0
> subs((48)[2], (46)) o‘
> subs((48)[3], (46)) o.
> subs((48)[4], (46)) 0‘
> subs((48)[5], (46)) 0.
> subs((48)[6], (46)) o'

r—
—r
[

0 H

f

@9 7]

(61)
(62)
(63)
(64)
(65)

(66)

w9 i]

(67)
(68)
(69)
(70)
(71)

(72)



v|I

D2i = ——f——f ;
Z | realsoIMAXMIN] ]

DI1i == Determinant

IIpoGo10pPIGHOS TOV TIHOV

02 0

0

[1]

D2] = subs((48)[ 1], (44)-lhs((43)))
D2] := 1.284372855

D22 := subs((48)[2], (44)-1hs((43)))
D22 := —1.284372855

D23 := subs((48)[3 ], (44)-lhs((43)))
D23 := 22.49541407

D24 = subs((48)[4], (44)-Ihs((43)))
D24 == —22.49541407

D25 = subs((48)[5], (44)-lhs((43)))
D25 := —1.129182937

(73)
(74)
(75)
(76)
(7

(78)

ITPOXAIOPIZEMOX TQN AKPOTATQN .

> D26 := subs((48)[ 6], (44)-1hs((43)))
i D26 := 1.129182937
>
>
(maxZ,minZ) .
>
( 0° p 0°
d EZ 0=0

k BEBHf dH
02 0
D2i = -
ozt 0z’

realsolMAXMIN|i]

realsolMAXMIN/|i]



IIV "V IIV 1

\%

\%

>

with(LinearAlgebra) :
55 0
D11 := Determinant
0 (61
D11 :=0.03640577834
[ (56) 0
D12 := Determinant
0 (62
D12 := 0.03640577834
(57 0 |
D13 := Determinant
0 (63)
DI3 = —31.76441422
58 0 |
D14 := Determinant
0 (64)
DIi14 := —31.76441422
(59 0 |
D15 := Determinant
0 (65
D15 := —73.92931774
[ 60) 0 |
D16 := Determinant
0 (66)

D16 := —73.92931774

(79)

(80)

31

(82)

(83)

(84)

I'a 1ic apvnmikes Tipeg DIi eyoope TATMATIKA THMEIA .

LIzpintoey: DI1i >0, D2i >0 gyoope Elaopneto Z .

minZ = (solve(subs( {E=rhs((48)[1][2]), H=rhs((48)[11[1]) }, (40)), Z) ) [1]
minZ = —0.6608651503

2IepinToon . D1i>0,D2i<0 E:xﬂ’l]l.u—: Mézyneto Z.

> maxZ = (solve(subs({Z=rhs((47)[2][2]), H=rhs((47[2]1[1]) }, (40)),Z)[2])

maxZ = 0.6608651503

(85)

(86)



\%

VAVAVAVAVLY

\%

L1 :=10.8369278491,0,0]:

L2 = [1.155672220,0,0]:

L3 :=[-1.005061569,0,0]:

L4 = [0.4878520000, 0.8660254038, 0.] :
L5 = [0.4878520000,-0.8660254038, 0.] :
Terre == [—u[7], 0, 0]

Terre := [ —0.01214800000, 0, 0]

Lune == [1 —u[7],0,0]
Lune = [0.9878520000, 0, 0]

subs({EZ=LI[1], H=0}, (34))
22309551775 + 1.975704000 n 0.02429600000

=0
J 07209297975 + 77/ 0.02277809932 + 7’

solve((89), Z)
—0.2560351199, 0.2560351199

L2[1],H=0}, (34))

subs({Z
1.674421720 4 1.975704000 n 0.02429600000 _0

J 1363804066 +Z° | 0.02816362624 + 7'

solve((91), Z)
—0.3665299110, 0.3665299110
subs({E=L3[1],H=0}, (34))

-1.999851243 —+ 1.975704000 n 0.02429600000 ~0

J 09858773555 + 7/ 3.971704494 + 7

solve((93), Z)
—0.04610110073, 0.04610110073

subs({Z=0,H=0, }, (34))

-3.010 + 1.975704000 n 0.02429600000 ~0

J 0.0001475739040 + 7"/ 0.9758515739 + 7"

solve((95), Z)
—0.6607568579, 0.6607568579

Subs( H=0, (34))
52 3010 + 1.975704000 n 0.02429600000 ~0

J (E+0.01214800000)° +Z° | (E —0.9878520000)" + 7'
TOMHZ0Z = implicitplot((97), 2=-1.3 ..1.3, Z=(96)[ 1] — 0.1 ..(96)[2] + 0.1, numpoints
= 10000, gridlines) :
diff ((97), E)

@87

(88)

89)

90)

o1

92)

93)

4

95)

(96)

)



— _ 0.9878520000 (2 2+ 0.02429600000 ) ~0.01214800000 (2 2 —1.975704000)

= 3[2 3]2
((= +0.01214800000)° + Z°)

-0
> diff (97), 2)

((= —0.9878520000)" +7°)

1.975704000 Z 0.02429600000 Z

372 =Y

I ((5-+0.o1214800000)24—2?)3I2 ((= —0.9878520000)" +Z°)
(> solve( {(98). 99)}, {E, Z})
==0.8369278491, Z=0.}, {E=1.155672220, Z=0.}, {E= —1.005061569, Z=0.}, {E
—~0.9978986774 — 0.01709062021 I, Z=0.1147295074 + 0.1998751729 1}, {=
—~0.9978986774 — 0.01709062021 I, Z= —0.1147295074 — 0.1998751729 1}, {=
— —0.2948290742 + 0.3506388343 I, Z=0.3761024464 + 1260733219 1}, {E
— —0.2948290742 + 0.3506388343 |, Z = —0.3761024464 — 1260733219 1}, {=
— 02948290742 — 0.3506388343 I, Z=0.3761024464 — 1.260733219 1}, {=
— 02948290742 — 0.3506388343 I, Z= —0.3761024464 + 1.260733219 1}, {=
—~0.9978986774 + 0.01709062021 I, Z=0.1147295074 — 0.1998751729 1}, {=
—~0.9978986774 + 0.01709062021 I, Z = —0.1147295074 + 0.1998751729 1}

> solve(subs({E = Terre[1], H=0}, 34)), Z)
0.6608627800, —0.6608627800

> solve(subs({E = Lune[1], H=0}, 34)), Z)
0.2265155571, —0.2265155571

>

> LI[1]

] 0.8369278491
> L2[1]

i 1.155672220
> L3[1]

—1.005061569

> subs(E=0, (34))
-3.010 + H2 + 1.975704000 n 0.02429600000 ~0

J 0.0001475739040 + H- +7°  / 0.9758515739 + H + Z'

= 10000, gridlines, title="TOMHHOZ", titlefont = [ arial, bold, 127) :

1
[Terre[1], A01)[1]], [Terre[1], (101)[2]], [Lune[1], 0], [Lune[1], (102)[1]],
[Lune[1], (102)[2]1]], color = [red, blue, green, cyan, gold, gold, gold, black, black,
black], symbol = solidcircle, symbolsize=20) :

> display(TOMHZ0Z, pp, title="TOMHEO0Z", titlefont = [ arial, bold, 121])

98)

99)

(100)

(101)

(102)

(103)
(104)

(105)

(106)

> TOMHHOZ = implicitplot((106), H=-13 ..1.3, Z=(96)[ 1] — 0.1..(96)[2] + 0.1, numpoints

> pp = pointplot([[LI[1], (90)[1]], [LI[1], (O0)[2]], [L2[1],0], [L3[1],0], [Terre[1], 0],



TOMHE(Z

display(TOMHHO0Z)



TOMHHO0Z

>

HEKOKKINH IEPIOXH EINAI ATTATOPEYPIKH I'TA THN KINHEZH TOY TPITOY TQMATOZX I'TA THN AEAOMENH ZTAGMH ENEPTEIAE C[i]

>

> implicitplot( (38), =2=-1.20..1.20, H=-1.20..1.20, scaling = constrained, numpoints = 1000,
color =red, filled = true)




> inequal((39), 2=-1.20..1.20, H=-1.20..1.20, scaling = constrained, optionsfeasible = [ color
= GREEN), optionsexcluded = [ color = RED], labels = [E, H], labelfont = [ arial, bold,
12])




_> inequal((39), 2=-1.20..1.20, H=-1.20..1.20, scaling = constrained, optionsfeasible = [ color
=white), optionsexcluded= [ color = RED), labels = [E, H], labelfont = [ arial, bold, 12])
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\%
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2YNTETAI'MENEX XTO INEPIXTPE®OMENO XYXTHMA :
L1 = [0.8369278491,0,0]:

B
| > L2:=[1.155672220,0,0]:
| > L3:=[-1.005061569,0,0]:

> L4 :=10.4878520000, 0.8660254038, 0.]:

v

L5 := [0.4878520000,-0.8660254038, 0.] :
Terre := [ -u[71,0,0]

v

Terre := [ —0.01214800000, 0, 0]

Lune = [1 —u[71,0, 0]
Lune = [0.9878520000, 0, 0]

\%

v

\%

METATPOIIH XYNTETAI'MENQN
AITIO TO ITEPIXTPE®OMENO

(107)

(108)



2YXTHMA XTO

AAPANEIAKO XYXTHMA
XYNTETAI'MENQN .

X cns[‘t] —sin(‘l:] =
Y sin[‘l:] cﬂsl:‘l:] H
> XLI = cos(t)-LI1[1] —sin(T)-LI[2]
XL1 = 0.8369278491 cos(t) (109)
> YLI = sin(t)-LI[1]+ cos(t)-LI[2]
YLI := 0.8369278491 sin(t) (110)
>
> XL2 = cos(t)-L2[1] —sin(T)-L2[2]
XL2 = 1.155672220 cos(1) (111)
> YL2 :=sin(t)-L2[1]+ cos(T)-L2[2]
YL2 := 1.155672220 sin(1) 112)
>
> XL3 = cos(t)-L3[1] —sin(t)-L3[2]
XL3 =-1.005061569 cos(t) (113)
> YL3 = sin(t)-L3[1]+ cos(t)-L3[2]
YL3 :=-1.005061569 sin (1) (114)
>
> XL4 = cos(t)-L4[1] —sin(T)-L4[2]
XL4 = 0.4878520000 cos(t) — 0.8660254038 sin (1) (115)
> YL4 = sin(t)-L4[1]+ cos(T) -L4[2]
YL4 := 0.4878520000 sin(t) + 0.8660254038 cos( ) (116)
>
> XL5 == cos(T)-L5[1] —sin(t)-L5[2]
XL5 := 0.4878520000 cos(t) + 0.8660254038 sin (1) 117)
> YL5 = sin(t)-L5[1] + cos(T)-L5[2]
YL5 = 0.4878520000 sin(t) — 0.8660254038 cos( ) (118)
>
> XTerre == cos(T) - Terre[1] — sin(T) - Terre[2]
XTerre :=-0.01214800000 cos(t) (119)
> YTerre = sin('l:) -Terre[1] + cos(’t) -Terre[2]
YTerre = -0.01214800000 sin (1) (120)



> XLune = cos(t)-Lune[1] —sin(T)-Lune[2]

XLune := 0.9878520000 cos( 1)
_> YLune = sin(t) -Lune[1] + cos(T) - Lune[2]
i YLune = 0.9878520000 sin (1)
>
>UA=X+Y
N 1.975704
J (X 40012148 cos(7) ) + (¥ + 0.012148 sin (1) ) + 2
N 0.024296 .
J (X = 0987852 cos(t) ) + (¥ — 0.987852 sin(1) ) + 2
- 0:

AIIEIKONIZEIX XTO AAPANEIAKO XYXTHMA
XYNTETAI'MENQN .

>

[> PI:=[XLI,YL1,0]:

| > P2:=[XL2,YL2,0]:

| > P3:=[XL3,YL3,0]:

| > P4:=[XL4,YL4,0]:

| > P5:=[XL5,YL5,0]:

| > P6 = [XTerre, YTerre, 0] :
P7 := [XLune, YLune, 0] :

| >
| > points = [PI, P2, P3, P4, P5, P6, P7]:
> animP = animate(pointplot.?d, [points, color = [ green, yellow, olive, maroon, coral, blue,
red), symbol = solidcircle, symbolsize=10],1=0..2-Pi, frames =2, trace=0) :

| > T1:=[XLI,YLI—0.1,0,"L1"]:

| > 72:=[XL2,YL2—0.1,0,"L2"]:

[ > T3 := [XL3 YL3 —0.1,0,"L3"]:

| > T4 := [XL4,YL4+0.1,0.2,"L4"]:

| > T5:= [XL5,YL5—0.1,0.15,"L5"] :

| > T6 := [XTerre —0.05, YTerre + 0.05, 0, "T™"] :

| > 77 := [XLune, YLune +0.10, 0, "X"] :
| > T:=[T1,T2,13,7T4, 75,76, T7] :
> animT = animate(textplotj’d, [T, font= [arial, bold, 10]], T=0..2-P1, frames =2, trace
=0) :
> ARXH = pointplot3d([0, 0, 0], color =yellow, symbol = solidcircle, symbolsize=5) :

\%

axonX = spacecurve([x, 0, 0], x=-1.2..0.0, color = blue, thickness =2, linestyle=4) :
axonY := spacecurve([0,y, 0], y=-1.2..0.0, color = blue, thickness =2, linestyle=4) :
axonZ = spacecurve([0, 0, z], z=-0.5..0.0, color = blue, thickness =2, linestyle=4) :

v vy

\%

(121)

(122)

axX = arrow((1.4, 0, 0), width=0.02, head length=0.1, head width=0.1, color = blue) :



axY = arrow((0, 1.4, 0), width=0.02, head_length =0.1, head width=0.1, color = blue) :

axZ = arrow((0, 0, 0.5), width=0.02, head_length =0.1, head width=0.1, color = blue) :

TaxX := textplot3d([1.45, 0,0, "X"], font= [arial, bold, 14]) :

TaxY = textplot3d([0, 1.45,0,"Y"], font= [arial, bold, 14]) :

TaxZ := textplot3d([0, 0, 0.6, "Z"], font = [arial, bold, 14]) :

linel := animate(spacecurve, [ [XL3 + A-(XL2 — XL3), YL3 + A-(YL2 — YL3),0],A=0
..1, color =red, linestyle=4 ], 1=0..2-P1, frames =2, trace = 0) :

line2 := animate(spacecurve, | [ XL4 + \- (XL5 — XL4), YL4 + A- (YL5 —YL4),0],A=0
.1, color =red, linestyle =4 ], 1=0..2-Pi, frames =2, trace =0) :

line3 := animate(spacecurve, | | XTerre + - (XL4 — XTerre), YTerre + - (YL4 — YTerre),
O], A=0..1, color =red, lineslyle=4], 1=0..2-Pi, frames =2, trace = O) :

line4 = animate(spacecurve, [ [XTerre + A (XL5 — XTerre), YTerre + - (YL5 — YTerre),
O], A=0..1, color =red, linestyle=4], 1=0..2-P1, frames =2, trace = O) :

lines == animate(spacecurve, [ [XLune + A (XL4 — XLune), YLune + A- (YL4 — YLune),
0], A=0..1, color =red, lineslyle=4], 1=0..2-Pi, frames =2, trace =0) :

line6 = animate(spacecurve, [[XLune 4+ A (XL5 — XLune), YLune + A- (YL5 — YLune),
O], A=0..1, color =red, lineslyle=4], 1=0..2-Pi, frames =2, trace = O) :

animUA = animate( implicitplot3d, [UA, X=-1.5..1.5,Y=-1.5..1.5,Z2=-0.7 .0, style
= surfacecontour, numpoints = 1000, transparency =0.0], T =0 ..2-Pi, frames =2 ) :

display(animUA, axX, axY, axZ, TaxX, TaxY, TaxZ, ARXH, axonX, axonY, axonZ, animP,
animT, linel, line2, line3, line4, line5, line6, title
="AAPANEIAKO XYXTHMA TPOXIA XYZTHMATOZ\nZABBAX I1.
'TABPIHAIAHX\nAIAPKEIA KINHXHY : t=27.32 HMEPEY, titlefont= [arial, 14, bold],
labels = [ X, Y, Z], labelfont = [ arial, 14, bold ), orientation = [45, 45, 0], axes = boxed,
scaling = constrained, animUA) :



