>

B with(plots)
[animate, animate3d, animatecurve, arrow, changecoords, complexplot, complexplot3d, 1)

conformal, conformal3d, contourplot, contourplot3d, coordplot, coordplot3d,

densityplot, display, dualaxisplot, fieldplot, fieldplot3d, gradplot, gradplot3d,

implicitplot, implicitplot3d, inequal, interactive, interactiveparams, intersectplot,

listcontplot, listcontplot3d, listdensityplot, listplot, listplot3d, loglogplot, logplot,

matrixplot, multiple, odeplot, pareto, plotcompare, pointplot, pointplot3d, polarplot,

polygonplot, polygonplot3d, polyhedra_supported, polyhedraplot, rootlocus,

semilogplot, setcolors, setoptions, setoptions3d, shadebetween, spacecurve,

| sparsematrixplot, surfdata, textplot, textplot3d, tubeplot]

B with( Physics[ Vectors])

[&x, "+, ., ChangeBasis, ChangeCoordinates, Component, Curl, DirectionalDiff, 2)
Divergence, Gradient, ldentify, Laplacian,NV, Norm, Setup, diff]

> Setup(mathematicalnotation = true)
[ mathematicalnotation = true | Q)

>

KANONIKOIOIHMENEYX MONAAEY (Adwdotareg: Malec.Zovretaypéveg, Xpovog)
Alcpaviag ta Avriotovye peyiln , palov, pnkov , 3povov) .

IMd my Adwetatonoinon v peldv ypnoporolotps to abpowope twyv palov : M= m_

(Kedodorio Cpappoara )

TMid v Adwstatonoiney) ey UNKOV ypnoiporolotps o abpospo tov pnkoy :a = (F'L) ==r% =X, i; =Y ,Z= 'i'

T v ASGToTonoinG) TV ¥ POvon ¥ P1CILOTOWNUE o péyebog tn = ZL (AvtisTpo@o ™ pEeng Tyenkig kivmeng FTHE-ZEAHNHI) =
T

o) = w1 w_z-Tn 1:=i Swr=t NEO o =1,T,=2Pi
= cos(t) sin(T) X X cos(t) -sin(T) =

H -sin(T) cos(T) Y| | Y sin(T) cos(T) H




AYNAMIKH ZYNAPTHEH ETO AAPANEIAKO EYITHMA
Meyibn AdwoTtatomouuéva
FF
=+

+ b

\/ (X(®) —peos(®) )+ (¥(x) —ppsin(e) ) +2(v)°

\/(x(:) + g cos(7) ) + (¥(x) +psin(r)) + 2(x)

4 B ] ™
E(t) —2-H(x) = U
dE(r)
fi(x) +2:8(0) == — T
T) +2-E(1)=
9 H(x)
. a
Zlt) = U
(9 aZ(x)
S - . . . - . d _ d d . o .
IoAhomhoouiloviog Tig Topomve s&0h0s1S evTioToyye enl 2- e =(1).2- . H(1) .2- e Z(7) xor mpochétoviag Kotd pékn Kot ohowhnp@vovtag
T T T
. . 2
&youpz 0 OAOKANpOR Jacobi : v =2-U— C
amov V 1o uétpo g tegbnteg tov TPITOY EOMATOE U 1 Avvopur Svvapen xen C Stabepd ohoxifipoons (Evépysias) .
Apocn wivmon tov Tpitov coperes siven dvver MONO os onusic Tov 3O pow Yid T0 0010 KEVOTOEITOL 1) GYECT | 22U—C=0.




~
TA METEGH EINAI AATAZTATOIIOITHMENA
Awgopikes ESisaeag kivijong Tov TPITOY ZOMATOE e mipos 1o lepiotpeponevo Tuotnpae (QEnz ) ypapovrar :
B(x) — 2-Ti(7) = —— ¥
E(t) — 2-H(1) 2E(0)
PN |
H(t) +2-E(1) = SH(Y) U
Ha)=—2— v
aZ(T)
(o 2 n B
AYNAMIKH SYNAPTHEH U, v= 2 4 H(® - + z
2 2 o 2 2 2 [P 2 2 2
| (.:.('l:]-l—].l. ) +H(t) +Z(%) (:.(1:) - ) +H(t) +Z(1)
v z v r

TA TPITQNIKA THMEIA EYETAOOYE IZOPPOINAY L, I, eivon :

L~ ‘H(’r] INENS . . u[T] == 0.987852

BBy n[X] == 0.012148

L= |H(T]=ﬁ,5(’c]=22

TA ZYTTPAMMIKA (eni tov aove = ) ZHMEIA ASTAGOYS IZOFPPOINIAT Ll . Lz’ L3 .
L, = 0.8369278491, 0

" ZYZTHMA
ke L, = 1155672220, 0
Ly == —1.005061569, 0
TA E,H,Z oc EAAHNIKEE
I'PAMMATOXEIPEX . !!!
AAAAZOYME KATA

BOYAHXH TA frames .!!!!




+
((v) —ur)2+H('c)2+Z(1:)2

= 2 2

Ui _(21) N H(ZT) N 0.987852
J (E(x) +0.012148)” + H(7)" + Z(1)’
0.012148

/ =(1) —0.987852)° + H(1)” + Z(1)°
> diff (U,=(1))
S(r) — 04939260000 (2 3(7) +0.024296)

((2(x) +0.012148)2 +H(1:)2 +Z(r)2)3 [2

0.006074000000 (2 E(t) — 1.975704)

L <(5( )_0'987852)2+H(T)2+Z(r)2)3lz
> diff (U H(x))

H(1) — 0.987852 H(1)

((2(x) +O.012148)2 +H(r)2 +Z(r)2)3 [2

0.012148 H(1)

((E(T) —0.987852)2 +H(17)2 +Z(r)2)3 [2

> diff (U.Z(1))
0.987852 Z(1)

((E(r) —|—0.012148)2 +H(‘C)2 +Z(T)2>3 |2

0.012148 Z( 1)

(E(7) _0'987852)2+H(T)2+Z(T)Z)3lz
> diff (2(x),182) — 2-diff (Hi(x), 7) =diff (U, (1))

2 —_
49392 2E 0242
€ 2(r) 24 p(q) mx(r) - 04939 60000 (2 E(1) +0.024296)

2
dt dt ((=(x) +0.012148)° + H(1)* + Z(1)°)
0.006074000000 (2 Z(t) — 1.975704)

3)2

(2(x) —0987852)> + H(x) +2(1))

> diff (H(1). 152) +2-diff (2(t). 1) =diff (U, H(x) )
& d 0.987852 H(1)

— H(t) +2 — E(1) =H(1) — ) 2 2
dt dt ((2(1) +0.012148)" + H(1)" + Z(1)°)
0.012148 H(t)

3]2

=(1) —0.987852)> + H(x) +2(x))

L (
> diff (Z(7), T$2) diff (U, Z())

2
987852 Z
d2 2(1) = 0.987852 Z(1)

dr ((2(r) +0.012148) + H()* + (1))

3]2

@

©))

()

)

®

®

(10)



0.012148 Z(1)

((E(r) —0.987852)2 +H(¢-)2 +Z(T)2)3 [2

‘E6to 6opo S 670 Tpryoviko enpsio woppomiog L4 .

1= (H(x)-L gL

o 2 2 2

‘Eoto copa S 670 cuyypopmko onpeio ActoBovg wopponiog L1 .
L1=[0.8369278491,0, 0]

B
> M= 0.987852

M. = 0.987852 (11)
> ug = 0.012148

by = 0.012148 (12)
> 8 == [0.8369278491, 0, 0]
i S := [0.8369278491, 0, 0] (13)
> S[1]
i 0.8369278491 (14)
> S[2]
i 0 (15)
(> S[3]
L 0 (16)
> subs({Z(t) =S[1], H(t) =S[2], Z(t) =S[3]}, rhs((8)))
I 1.0107° a7
> subs({E(t) =S[11, H(t) =5[2], Z(t) =S[31}, rhs((9)))
i 0. (18)
> subs({E(t) =S[11, H(t) =S[2], Z(t) =S[31}, rhs((10)))
L —0. 19)
>

ITPOXOXH .!! . Zmnv 6vvtaln Tov dsolve ya cvotua Cicesmv @ Xpnoiyporoovpe [ ].,6;n { 3.
[opaderyna :sol := dsolve([sys, ics], [Z(t), H(t), Z(T) |, numeric, output = listprocedure)
| >
> sys = (8),(9), (10)
2

_ d _ 0.4939260000 (2 =(t) + 0.024296)
sys = — E(t) —2 d_ H(t) =E(1) — ) N 32 (20)
dt T ((2(t) +0.012148)" + H(1) +2Z(1)")
0.006074000000 (2 =(t) — 1.975704 2
- (25(1) ) & gy +2 9 2(0) —H(x)

3)2

((=2(1) —0.987852)> + H(1)" + Z(1)°) av dt




0.987852 H(1)

((2(1) +0.012148)" + H(1)” + Z(1)

B 0.012148 H() & Z(1) -

((2(x) —0.987852)> + H(1)* + 2(1)?)
0.987852 Z(1)

((2(r) +0.012148)° + H(x)* + Z(1)?)’
0.012148 Z(1)

((2(z) —0.987852)° + H(z) +Z(*c)2)3 E

)=S[1],D(E) (0) =0, H(0) =S[2],D(H) (0) =
(0) =0.8369278491, D(Z) (0) =0, H(0) =0, D(H) (0)

> sol := dsolve( [sys, ics], [E(t), H(7), Z() |, numeric, output = listprocedure)

sol == |t=proc(tau) ... end proc, Z(T) =proc(tau) ... end proc, di Z(1) =proc(tau)  (22)
T

end proc, H(1) =proc(tau) ... end proc, di H(1) =proc(tau) ... end proc, Z(1) =
T

proc(tau)

end proc, di Z(1) =proc(tau) ... end proc
T

> s0l[2](0)

i Z(1) (0) =0.836927849100000 (23)
(> s0l[4](0)
i H(1) (0) =0. 24)
(> 501[6](0)
i Z(7) (0) =0. 25)
> sol[2](1)
i Z(1) (1) =0.836927844018339 (26)
(> sol[4](1)
i H(t) (1) = —1.70112330266621 10~° Q@7
(> 50l[6](0)

Z(7) (0) =0. (28)

> ics] = E(0) =S[1]4 0.1, D(
+0.1,D(Z) (0) =0
2(0) =0.9369278491, D(

(1]

) (0)=0,H(0) =S[2]+0.1,D(H) (0) =0, Z(0) =S[3]

[1]

) (0) =0, H(0) =0.1, D(H) (0) =0, Z(0) =0.1, (29)




D(Z)(0) =0

_> soll = dsolve( [sys, ics1], [2(7), H(7), Z(t) |, numeric, output = listprocedure)

soll == |tT=proc(tau) ...

end proc, H(t) =proc(tau) ...

proc(tau)

end proc, di Z(1) =proc(tau) ...
T

(> s0l1[2](0)

end proc

end proc, Z(1) =proc(tau) ...

end proc, di H(t) =proc(tau) ...
T

Z(1) (0) =0.936927849100000

soll1[41(0)
H(1) (0) =0.100000000000000
soll1[6](0)
Z(7) (0) =0.100000000000000
soll[2](1)
Z(1) (1) =1.10208827565933
rhs(soll[2](1))
1.10208827565933
soll[4](1)
H(1)(1)=-—0.0108397825866130
soll1[6](0)
Z(1) (0) =0.100000000000000
Pi
soll [6]( ; )
Z(1) ( % ) =0.114529347710210
Pi
] =
sol [6]( 4 )
Z(1) (% ) = —0.00128526086668124
soll[6](2- Pi)
Z(1)(2 1) =—0.111666567290242

rhs(soll[6](2- Pi))

rhs(soll[6](24- Pi))

—0.111666567290242

end proc, Z(1) =

0.0121148245878472
[~ Pi Pi Pi Pi 2-Pi 3-Pi 12-Pi 24-Pi 24-Pi
SeQ(S0[][6](T)9T_ 05 24’ 127 6 s 3 s 3 5 3 s 6 s 6 5 12

end proc, di Z(t) =proc(tau)
T

, 24

(30)

(€2Y

(32)

(33)

(34)

(35)

(36)

37

(338)

(39)

(40)
41)

“42)



u)

Z(0)(0) =0.100000000000000, Z(

Ne—
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(9,
(9,
(9,
A
(0 e]
(02e]
O
o
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Ne—
VRS

T
24

=0.0835060262432703, Z( % ) (1 ) =0.0271635621207359, z( %j (
2m

=0.0566434817022233,Z( )— (

(

3
=0.0886113097152061, Z(2 ) (2 41)

n) =
= —0.318074342414519, Z(2 1) (2 1) = —0.11 1666567290242, 7(24 1) (24 1)
=0.0121148245878472

>
B ARXIKOSHMEIO = pointplot3d([rhs(ics[1]), rhs(ics[3]), rhs(ics[5]) ], color = green,
symbol = solidcircle, symbolsize =20) :
> TROXIA = spacecurve( [rhs(sol[2](1) ), rhs(sol[4](7) ), rhs(sol[6](T) ) ], T=0..4-Pi,
_ color =blue, labels = [E, H, Z], labelfont = [ arial, bold, 14 ], numpoints = 1000) :
> animA := animate(pointplot3d, | [rhs(sol[2](7) ), rhs(sol[4]1(T) ), rhs(sol[6](7) ) |,
color =red, symbol = solidcircle, symbolsize=10], T=0..4-Pi, frames =2, trace=2) :

> display(ARXIKOSHMEIO, TROXIA, animA, title
="TIEPIXTPE®OMENO XYXTHMA-TPOXIA ZQMATOZ-APXIKO XHMEIO-
L1\nXABBAZX I1. TABPIHAIAHX", titlefont = [arial, bold, 14])




INEPIXTPE®OMENO XYXTHMA-TPOXIA
XOMATOX-APXIKO XHMEIO- L1

YABBAX II. TABPIHAIAHX
l_
] I
[}.5—_
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(.95
.00
| 1o 103

H =

> odeplot(sol, [E(1), H(t),Z(7) ],0..4-Pi, title
="TIAPAAAATH-ME odeplot-TPOXIA ZQMATOX-APXIKOXHMEIO-L 1\nXABBAX I1.
I"ABPIHAIAHE", titlefont = [ arial, bold, 14 ], color = blue, style = point, symbol
= solidcircle, symbolsize= 10, frames =2)




ITAPAAAATH-ME odeplot-TPOXIA ZQMATOX-
APXIKOXHMEIO-L1

YABBAX II. TABPIHAIAHX
|__
: '_._,_.__-——'—""
[}_5__
: - .*' 'I-* ..' - III‘III—
Z (A I Jd e
: C"":‘ﬂ . * w .I. » :’
-1 ol . S :- -" [ ] -lr
-0.5
2

09p U85

(3,95
L .00
11 103

H =

>
> ARXIKOSHMEIOI = pointplot3d([rhs(icsI[1]), rhs(icsI[3]), rhs(icsI[5]) ], color
L = green, symbol = solidcircle, symbolsize=20) :
> TROXIAI = spacecurve( [rhs(soll1[2](7) ), rhs(soll[4](T) ), rhs(soll[6](T)) ], 1=0..4
_ -Pi, color = blue, labels = [E, H, Z], labelfont = [ arial, bold, 14 ], numpoints = 1000) :
> animAIl = animate(pointplot3d, [ [rhs(soll[2](t) ), rhs(soll[4](7) ),
rhs(sol1[6](1) ) ], color =red, symbol = solidcircle, symbolsize =10 ], T=0..4-Pi, frames
_ =50, trace=50) :
> display(ARXIKOSHMEIOI, TROXIAL, animAl, title
="TIEPIXTPE®OMENO ZYXTHMA\nTPOXIA ZQMATOZ-APXIKO XHMEIO-

ics1\nXABBAZX I1. TABPIHAIAHZ\nAIAPKEIA KINHXHY :t=54.64 HMEPEX", titlefont
= [arial, bold, 141])




INEPIXTPE®OMENO XYXTHMA
TPOXIA XQMATOX-APXIKO XHMEIO- icsl
YABBAX II. TABPIHAIAHX
ATAPKEIA KINHXHY :t=54.64 HMEPEX

> odeplot(soll, [Z(t), H(1), Z(t) ], 0..4-Pi, title
="TTIAPAAAAT'H-ME odeplot-TPOXIA XQMATOZX-ics1\nXABBAZX I'1. TABPIHAIAHX",
titlefont = [ arial, bold, 14, color = blue, style = point, symbol = solidcircle, symbolsize
=10, frames =50)




ITAPAAAATH-ME odeplot-TPOXIA XQMATOX-ics1
YABBAX II. TABPIHAIAHX

(.1=
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L 0.1~

-0.2

-3+

- METATPOITH SYNTETATMENQN
AIIO TO ITEPIXTPE®OMENO
2YXTHMA XTO

AAPANEIAKO XYXTHMA
XYNTETAI'MENQN .

H

X
¥

_ cns(‘t] —sin(‘l:]

sin[‘l:] cﬂs(‘l:]
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2YNTETAI'MENEX XTO HEPIXTPE®OOMENO XYXTHMA :

L1 :=[0.8369278491,0,0]:

L2 == [1.155672220,0,0] :

L3 = [-1.00505061569,0,0] :

L4 == [0.4878520000, 0.8660254040, 0.] :

L5 = [0.4878520000,-0.8660254040, 0.] :

Terre = [ -p[X],0,0]:

Lune = [p[T],0,0]:

ARSHMEIO = [rhs(ics[1]), rhs(ics[3]), rhs(ics[5])]:

animARSHMEIO = [rhs(sol[2](<) ), rhs(sol[4](T) ), rhs(sol[6](T)) ] :
ARSHMEIOI = [rhs(ics1[1]), rhs(ics1[3]), rhs(ics1[5])]:
animARSHMEIO1 = [rhs(soll1[2](<) ), rhs(soll[4](T) ), rhs(soll[6](T)) ]:

rhs(soll[6](0))
0.100000000000000 44)

rhs(soll[6](2-P1))
—0.111666567290242 45)
2YNTETAI'MENEX XTO AAPANEIAKO YXYXTHMA :

XLI = cos(T)-LI[1] —sin(T)-LI[2]:
YLI = sin(t)-LI[1] + cos(T)-LI[2]:

XL2 == cos(T)-L2[1] —sin(T)-L2[2]:
YL2 == sin(t)-L2[1] + cos(T)-L2[2]:

XL3 = cos(T)-L3[1] —sin(T)-L3[2]:
YL3 = sin(t)-L3[1] + cos(T) -L3[2]:

XL4 = cos(T)-L4[1] —sin(T)-L4[2]:
YL4 == sin(T) -L4[1] + cos(T) -L4[2]:

XL5 == cos(T)-L5[1] —sin(T)-L5[2]:
YLS5 == sin(t) -L5[1] + cos(t) -L5[2]:

XTerre == cos(T) - Terre[1] — sin(T) - Terre[2] :
YTerre == sin(T) - Terre[1] + cos(T) - Terre[2] :

XLune = cos(t) -Lune[1] — sin(T) - Lune[2]:
YLune == sin(t) - Lune[1] + cos( <) - Lune[2] :



v

XARSHMEIO == cos(t) -ARSHMEIO[1] — sin(<) -ARSHMEIO[2] :
YARSHMEIO = sin(t) -ARSHMEIO[1] + cos(T) -ARSHMEIO[2] :
ZARSHMEIO == ARSHMEIO[3]:

Y

v

XARSHMEIOI == cos(T) -ARSHMEIOI[1] — sin(t) -ARSHMEIO1[2] :
YARSHMEIOI = sin(t) -ARSHMEIOI1[1] + cos(t) -ARSHMEIO1[2] :
ZARSHMEIOI = ARSHMEIOI[3]:

XanimSHMEIO1 = cos(1) -animARSHMEIOI[1] — sin(1) -animARSHMEIOI[2] :
YanimSHMEIO1 = sin (1) -animARSHMEIOI1[1] + cos(t) -animARSHMEIO1[2 ] :
ZanimSHMEIOI = animARSHMEIOI1[3]:

vV V.V

VVVYyVy

AIIEIKONIZEIX XTO AAPANEIAKO
2YXTHMA XYNTETAI'MENQN .
>

> Pl:=[XLI,YLI,O0]:

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

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

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

> P5:=[XL5, 6 YL50]:

> P6 := [XTerre, YTerre, 0] :

> P7 := [XLune, YLune, 0] :

> points == [PI, P2, P3, P4, P5, P6, P7]:

\%

animP := animate(pointplot3d, [points, color = [ green, yellow, olive, maroon, coral, blue,
red], symbol = solidcircle, symbolsize=10], 1=0..4-Pi, frames =2, trace = O) :

>

> P8 := [XARSHMEIO, YARSHMEIO, ZARSHMEIO] :
> P9 := [XARSHMEIOI, YARSHMEIOI, ZARSHMEIOI] :
>

>

> T1:=[XL1—0.1,YLI—02,0,"L1"]:

> T2:=[XL2,YL2—0.2,0,"L2"]:

> T3:=[XL3,YL3—0.2,0,"L3"]:

> T4:=[XL4—0.1,YL4,0,"L4"]:

> T5:=[XL5,YL5 0.1, "L5"]:

> T6 := [XTerre—0.05, YTerre, 0.1, "T"] :

> T7:= [XLune, YLune,-0.1,"x"] :

> T:=1[T1,T2,T3, 74, T5 16, T7]:

> animT = animate( textplot3d, [ T, font = [arial, bold, 101], 1=0..4-Pi, frames =2, trace
=0) :

> ARXH = pointplot3d( [0, 0, 0], color =yellow, symbol = solidcircle, symbolsize=5) :

> CORPS3 = pointplot3d(ARSHMEIOI, color = gold, symbol = solidcircle, symbolsize
=15):

> axonX = spacecurve([x, 0, 0], x=-1.4..1.4, color =black, thickness =2, linestyle=4) :

> axonY = spacecurve([0,y, 0], y=-1.4..1.4, color =black, thickness =2, linestyle=4) :



axonZ = spacecurve( [0, 0, z], z=-0.5..0.5, color = black, thickness=2) :

TROXIAS = Spacecurve( [ XanimSHMEIOI, YanimSHMEIO1, ZanimSHMEIOI1],t=0..24
-Pi, color = blue, numpoints = 1000) :

linel := animate(spacecurve, [ [XL3 + A-(XL2 — XL3), YL3 +A-(YL2 — YL3),0],A=0
.1, numpoints = 150, color =red, linestyle =4 ], 1=0..4-Pi, frames =2, trace=0) :

line2 = animate(spacecurve, | [ XL4 + N+ (XL5 — XL4), YL4 + A-(YL5 — YL4),0],A=0
.1, numpoints =150, color = red, linestyle=4 ], 1=0..4-Pi, frames =2, trace = 0) :

line3 = animate(spacecurve, [ [XTerre + A (XL4 — XTerre), YTerre + - (YL4 — YTerre),

0 ], A=0..1, numpoints = 150, color = red, linestyle =4 ], 1=0..4-P1, frames =2, trace

=0) :

line4 := animate(spacecurve, | | XTerre + - (XL5 — XTerre), YTerre + - (YL5 — YTerre),
O] 0..1, numpoints = 150, color =red, linestyle=4 ], 1=0..4-Pi, frames =2, trace

A=
0):
lines == animate(spacecurve, [ [XLune + A (XL4 — XLune), YLune + A- (YL4 — YLune),

0] 0..1, numpoints = 150, color = red, linestyle =4 ], 1=0..4-Pi, frames =2, trace

A=
0):
line6 = animate(spacecurve, [[XLune + A (XL5 — XLune), YLune + A- (YL5 — YLune),
0|, A=0..1, numpoints = 150, color = red, linestyle = 4], 1=0..4-P1, frames =2, trace
=0) :

[R—

ANIMCORPS3 = animate( pointplot3d, [ [ XanimSHMEIOI, YanimSHMEIOI,
ZanimSHMEIO1 ], color = gold, symbol = solidcircle, symbolsize=10], 1=0..4-Pi, frames
=2, trace=10) :

display( ARXH, CORPS3, TROXIAS, ANIMCORPS3, axonX, axonY, axonZ, animP,
animT, linel, line2, line3, line4, line5, line6, title
="AAPANEIAKO XYXTHMA\nTPOXIA ZQMATOX —APXIKO XHMEIO—
ics1\nZABBAZX I1. TABPIHAIAHZ\nAIAPKEIA KINHXHX :t=54.64 HMEPEZX", titlefont
= [arial, 14, bold), labels = [ X, Y, Z], labelfont = [ arial, 14, bold ], orientation = [45, 45,
0], axes = boxed, scaling = constrained)



AAPANEIAKO XYXTHMA
TPOXIA XQMATOX-APXIKO XHMEIO- icsl
YABBAX II. TABPIHAIAHX
AIAPKEIA KINHXHYX :t=54.64 HMEPEX

>

>
> Uicsl = subs( {E(‘c) =rhs(icsl[1]), H(‘c) =rhs(ics1[3]), Z(T) =rhs(ics1[5]) }, U)
i Uicsl == 1.554226403 (46)
> Cicsl = 2-Uicsl
i Cicsl == 3.108452806 Cy)
> dcsl[1]
Z(0) =0.9369278491 (48)

> icsl[3]

H(0) =0.1 49)
(> icsI[5]

Z(0)=0.1 (50)




> X2+Y2+ 1.975704

J (X +0.012148 cos(t) ) + (Y +0.012148 sin (1) ) + 2

+ 0.024296 — Cies] =0

J (X —0.987852 cos(t) )” + (¥ — 0.987852 sin(t) ) + 2

i+ + 1.975704 (51)

J (X 40012148 cos(1))” + (Y +0.012148 sin(7) ) + 7

+ 0.024296 —3.108452806 =0

J (X —0987852 cos(1) )" + (¥ — 0987852 sin(1) ) + 2

>

> UA = animate( implicitplot3d, [(51), X=-1.5..1.5,Y=-1.5..1.5,Z=0..0.7, style
= surfacecontour, transparency = 0.5, labels = [ X, Y, Z], labelfont = [ arial, bold, 14, title
="ANIMATE-AYNAMIKO XYXTHMATOZ- UA\n AAPANEIAKO XYXTHMA
YYNTETAT'MENQN\nXABBAX I1. TABPIHAIAHYX", titlefont = [ arial, bold, 14 ],

_ numpoints = 100000], 1=0..4-Pi, frames =2, orientation = [45, 45,0]) :

> display(UA, ARXH, CORPS3, TROXIAS, ANIMCORPS3, axonX, axonY, axonZ, animP,
animT, linel, line2, line3, line4, line5, line6, title
="OAA-AAPANEIAKO XYXTHMA\nTPOXIA XQMATOX —APXIKO XHMEIO—
ics1\nXABBAX I1. TABPIHAIAHZ\nAIAPKEIA KINHXHY :t=54.64 HMEPEX", titlefont
= larial, 14, bold), labels = [ X, Y, Z], labelfont = [ arial, 14, bold ], axes = boxed, scaling
= constrained, orientation = [45,45,0])




OAA-AAPANEIAKO XYXTHMA
TPOXIA XQMATOX-APXIKO XHMEIO- icsl
YABBAX II. TABPIHAIAHX
ATAPKEIA KINHXHY :t=54.64 HMEPEX




Amoutovpevn Evépyewr o v tomobetnon oty 0€o1) icsl Zopatog palog 1kg .

1.96912444410°1 1
. 24
5 469790122 10%* kWh

C == 3.108452806 C = 3.108452806
, 2 24
M= 605.05-10“kg M= 6.050500000 10" kg
a == 384400km @ = 384400 km
T:= 27.32-24-60-60s T = 236044800 10%
T
N n = 375676 9670 s
C-of
Clenerg] = M — A
" . 1969124444107 o
emerg 2 g xm
= 5
convert( (6), wnits, J) 1969124444 10°' 7
convert((7). writs, KiVh) 5469750122 10%* kWh

1kWh =3.600-10° 7.

| >
>
2 2 R
E(T H(T r
> U = () + (7) +
2 2 _ 2 2
(.:-.('c) + uz) + H(t) + Z(7)
Py
+ :
_ 2 2
(.:('c) — ur) + H(t) +Z(7)
>
> a = [1.4939985438, 1.505, 1.5060735567, 1.526, 1.586080083, 1.589, 1.5941703866,
1.63343, 0.894427, 0.5, % ]
a = [1.4939985438, 1.505, 1.5060735567, 1.526, 1.586080083, 1.589, 1.5941703866, (52)
| 1.63343,0.894427, 0.5, 1554226403 ]
> C:==2-a
C = [2.987997088, 3.010, 3.012147114, 3.052, 3.172160166, 3.178, 3.188340774, (53)

| 3.26686, 1.788854, 1.0, 3.108452806 ]
> subs({Z(t) =Z,H(t) =H,Z(t) =Z},2-U—C[11]=0)




2
= —|—HZ—I— 1.975704 n 0.024296 (54)

J(E+0012148) +H+7Z  J (E—-0987852)° +H + 7
—3.108452806 = 0

>

> S11 = implicitplot3d((54), E=-1.5..1.5,H=-1.5..1.5, Z=-0.7..0.7, style
= surfacecontour, transparency = 0.5, labels = [E, H, Z], labelfont = [ arial, bold, 14, title
= "EITI®ANEIA MHAENIKHYE TAXYTHTAZX TTA : C[11]\n [IEPIZTPE®OMENO
2YXTHMA XYNTETATMENQN\nZABBAX I1. TABPIHAIAHX", titlefont = [ arial, bold,
_ 14 ], numpoints = 100000, orientation = [45, 45, O]) :
> display(S11)

EIMI®ANEIA MHAENIKHE TAXYTHTAX
1A : C[11]
MEPIETPE®OMENO IYEITHMA
YYNTETATMENQN
TABBAZX I1. TABPTHAIAHZ

v IIV "

C11 := intersectplot((54), Z=0,=Z=-1.5..1.5,H=-1.5..1.5, Z=-0.7 ..0.7, color =red,
thickness =2, labels = [E, H, Z], labelfont = [arial, bold, 14], title
="KAMITYAH MHAENIKHX TAXYTHTAZX TIA : C[11]&Z=0\n [TIEPIZTPE®OMENO
YYXTHMA XYNTETAI'MENQN\nXABBAX I1. TABPIHAIAHX", titlefont = [ arial, bold,
| 14]) :
> display(CI1)




KAMITY AH MHAENIKHE TAXYTHTAX TIA : C
[11]&Z=0
MEPIETPE®GOMENO XYEITHMA
YYNTETATMENQN
YABBAZX II. TABPIHAIAHZ

H | =

> Plan0 = plot3d( [E, H, 0], E=-15.15 H=-1.5..1.5, style=surface, transparency = 0.5)



> display(S11, C11, Plan0, title
="EITIGANEIA&K AMITY AH MHAENIKHE TAXYTHTAX TIA : C[11]&Z=0\n
IMEPIETPE®OOMENO XYXTHMA XYNTETATMENQN\nZABBAX I1. TABPIHAIAHY",
titlefont = [ arial, bold, 14])




v

IV "V "V [

EIMIGANEIA& KAMITYAH MHAENIKHE
TAXYTHTAZX TIA : C[11]&Z=0
MEPIZTPE®OMENO XYITHMA
YYNTETATMENQN
YABBAZ I1. TABPIHAIAHZ

subs({Z(t) =0, H(t) =0, Z(t) =Z},2-U—C[11]=0)
3108452806 + 1.975704 N 0.024296 0
J 0000147573904 + 77 |/ 0.9758515739 + 7
minmaxZ := solve((55), Z)
minmaxZ == —0.6397248071, 0.6397248071
subs( {E(‘c) =rhs(icsl[1]), H(‘c) =rhs(icsl[3]), Z(’c) =Z}, 2-U—C[11] =0)
2920619012 + 1.975704 N 0.024296 0

J 09107449673 + 7/ 0.01259326914 + 7’

solve((57), Z)
—0.09999999939, 0.09999999939

(35)

(36)

(37

(38)



>__ >= >__ >= >_




