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OEMA :
Aopo@opog sktoéevetal amo Ty 0gon (-0.2407917,0) , pe Apyikn ToyovTnTa ,
KOL TPOOPLoNO Vo, TEOEL 6€ KUKAKT TPOYLA TEPL TV XeAnvn , otav 0o Bpedst 6T0
TMGLEGTEPO GNUELO A0 TNV ETLPAVELL TG .
1. Bpiokovpue v xpovikn ctiypn] , T=6.81 mov 0 Aopv@opog 0a BpeOst otnv Ogom TG
EMIYLOTNG UTOGTUGNG U0 TNV EMLPAVELY TIG TEANVI|G .
2. Bpiokovpe TV 0KTIVO THG EAAYLETNG 0T0GTAGTG 0TV T=6.81, r7=0.0498917750
(19178.39832 km)
3. Bpiokovps TIG GUVIGTOGES TG TAYVTNTAS TOL Aopv@opov otav T=6.81, xVD7=
0.179530644081552 , yVD7=0.649996346639739
4. BpioKovpe TIS AOITOOUEVES OALAYES GTNV TAYVTHTE TOV AOPVPOPOVL Y10, TNV EXITEVEN
TOV GTOYOV MG .
Angikoviloope 2 Kivijoeig : Mio [TPIN tnv Tpomomom Tk TG TPOYLAS TUP0dOTNON
Kon pio. META ™V Tpomtomom Tk TG TPOYLAS TUPOIOTN 6T .

| TTorape emavobmoloylopo HETO TO AVOLYL. .

To Xvotnua I'n - Xeifqvn

Hopoadoysg

1. To ZVoTnpo Elvol 0TOPROVOUEVO .

2. I Ko ZeAvi) TEPLGTPEPOVTUL YOP® OTO TO KEVTPO NALOS TOVG 6E KUKAIKEG TPOYLES KL 1UE
| 6Ta0gp1) YoOViaK) TayvTnTO

INIAPATHPHZH :

I oowodnmote Alavoopo A (O<esmc, Tayvtntag , Pomng , Emraydveswg ,kAx. ) wov givar
GUVAPTI|G] TOV POVOUL t 163VEL ) oo (A) .:

- -
A Al > =
d i =:d? + wxA4 (A) (2 Adpaveioko ZvoTnpo,AdPaveELoKog
O

| mapatnpnTiic),(O MH Adpaverako Zuotpa ,MH Adpaveraxog mapotnpnrig ),OEQ .

BAXIKO : I'ia AAPANEIAKO napatnpnty to Movadioia Alaviopoata
Metapariovror ZvvepTtioel Tov Xpovov .
Enopévag npénel va Yroloyilovpe Tig lapaydyovg tov Movadiaimv

| Atevoepatomv Zovaptiiesl Tov Xpovoo .
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[&x, "+ ., ChangeBasis, ChangeCoordinates, Component, Curl, DirectionalDiff, 1)
| Divergence, Gradient, Identify, Laplacian,V, Norm, Setup, diff ]
> Setup(mathematicalnotation = true)

[ mathematicalnotation = true] )
| >
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TA MET'EOH EINAI AAIAXTATOINOIHMENA

Tt eivor  Topn Poincare ? . H TOMH ™™g Emgaveiog Tov ohokinpopatog
Jacobi mov avtieTovy el og dedopivn 6tadun Evépysrog Ci LE TO ETIMEDO z=Ai , =

1.k.
TA MET'EOH AATAXTATOIIOIHMENA .
KOKKINO TOAAPANEIAKO XYXTHMA
ITPAZINO TO IEPIXTPE®OMENO XYXTHMA




E(r) =x(r) -cos(t) + y(t) -sin(z)
E(1) =x(1) cos(z) + 3(1) sin(z)

Ni(t) =—x(t)-sin(f) + y(f) -cos(t)
n(1) = -x(z) sin(z) + p(z) cos(t)
E(0)=x(0)

n(0) =(0)

diff (Ihs((30)). t) = diff (rhs((30)), 1)
diff (1hs((31)).£) = diff (rhs((31)), 1)

D(E)(0) =D{x)(0) + »(0)

D(n)(0) =-x(0) + D{y)(0)

x(£) =E(z) -cos(#) — n(r) -sin(z)
#(£) =E(2) -sin() + m(z) -cos(z)
x(0) =E(0)
¥(0) =n(0)

diff (Ihs((38)), £) = diff (rhs((38)), 7)
diff (Ihs((39)), 1) = diff (rhs((39)), 1)

D(x)(0)=D(E)(0) —m(0)
D(x)(0) =D(&)(0) —n(0)

D(y)(0)=E(0) + D(n)(0)
D(y)(0) =&(0) +D(n)(0)

AYNAMIKH XYNAPTHXH U. (Ilepiotpedhopevo Lootnua ) .
()’ | u[r]
J (&) +ulED) +0(0) +2(x)
u=]
J(&(x) —ur) +n(r)’ +2(x)

> C:=[2.987997088, 3.010, 3.012147114, 3.052, 3.172160166, 3.178, 3.188340774,
3.19005, 1.60-2,1.59-2, 1.585-2,1.50612-2, 1.30-2, 1.10-2, 1.33388-2] :

Awadopikéig E&ie@oeig kiviiong tov TPITOY ZQMATOX A og tpog to
Adpaveloko Xvotnua (2xyz ) ypagovral :
TN (x('t) + uz-cos('c)) TN (x('c) — u[,-cos('c))
3 o 3

g’
> U:= 5 + )

2

+

> diff (x(T),192) =-

R; R,
) x(1) + . cos(1)
L x() - ”Fg by oott) XIE @)
dr (((x) +nycos(x)) "+ (v(1) +ugsin(t) ) +2(1)")

M (x(r) —!JTCOS(T))

- w32

((x(%) = b cos(x) )2 + (v(%) — ppsin(x) )2 +2(1)°)




e (3(2) + 1 sin(2)

dr ((+(5) + g cos(®) | (3(7) +pgsin(1) ) +2(0)°)
iy (3(2) — - sin(x)

((+(5) =t cos(x) > (3(5) = sin() ) +2()°)

() ()

> diff (z(t),182) =

R] K,
d—22 z(t) = - HTZ(T) 3)2
dt ((x(%) +pycos(t) )+ (v(x) +pysin(1) ) +=(x)°)
u z(7)

((x(T) — by-cos(t) )2 + (y(’l?) — p.sin(7) )2 +Z(T)2)3 E

1

> RIT = ((x(2) +pycos(x) )+ () +pyosin(e)) +2(1))
R, = / (x(7) 1y cos(t) )+ (v() +ugsin(r))” +2(x)°

> R121 = ((x() -py-cos(n) ) + (v(c) -psin(e) ) +2(0)7)
R, = / (+(x) — b cos(7) )2 + (v(x) —py.sin(z) )2 +2(1)’

>
>

H kivnon tov tpitov copatog sivat duvar MONO og onueio Tov yOPOL Y10, T, 07010

wavonoteitarn oxéon : 2-U — C. 2 0. (AEN MIIOPEI NA TTAEI XTHN KOKKINH

INEPIOXH ).

@

©))
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)

O Emaveieg Mndevucng TaydtnTog tkavomoovy Yo Cf=3.007574015 ™V Yygon :

> 2-U—3.007574015=0
21
J (B0 ) () +2(1)’
2
+ 2“2 - - —3.007574015=0
J (B0 =) () +=(x)

> A:=10,0.01,0.1,0.3,04, 0.5, 0.6, 0.65, 0.66, 0.6657524698 ] :
H TOMH Poincare T PA®ETAI :
> subs(pr=0.987852, u2=0.012148, z(’t) =A[1], &(’E) =E n(’t) =, (8))

g(v)’ +n(r)’ +

®



>

2

drz

2

dr

§2+ﬂ2+

— 5 X

4 y(x) =-

1.975704 N 0.024296
(E+0012148)° +1° o (E—0987852)° +n°

—3.007574015=0

> implicitplot((9), E=-1.5..1.5, 1 =-1.5 ..1.5, numpoints = 6400, filled = true)

_EHIAYZH TON EEIXQXEQN KINHXHY TOY A.
> subs (1. =0.987852, g =0.012148,2(1) =A[1]. (3))

(1) - 0.987852 (x(t) +0.012148 cos(t) )
((x(t) +0.012148 cos(t) )> + (»(x) +0.012148 sin(1))°)’ "

0.012148 (x(t) —0.987852 cos(1))

((x(t) —0.987852 cos(t) ) + (y(t) —0.987852 sin(7) )°)’ "

=> subs(},lr =0.987852, = 0.012148,z(t) =A[1], (4))

0.987852 (y(t) 4 0.012148 sin(1) )

((x(7) +0.012148 cos(t) )> + (»(x) +0.012148 sin(1) )?)’ "

0.012148 (y(t) —0.987852 sin(1) )
((x(1) —0.987852 cos(1))” + (y(1) — 0.987852 sin(1))’)

3]2

®

(10)

an



> subs (1= 0987852, u =0.012148,2(1) = A[1], (5))

2
d—2 0=—0
i dt
>
>
x(t) =&(f)-cos(f) — 1) -sin(z)
D(x)(0)=D(E)(0) — n(0) y(£) =E(r)-sin(f) + n(£) -cos(f)
Di{y)(0)=E(0) + D(n)(0) x(0)=E(0)
v(0)=n(0)
[ > sqrt(0.465116 +2.58489522)
i 2.626407449
> sqrt(0.465116% +2.3441035%)
2.389802107

ITPOXOXH .!! Ov Apyikeg XovOnkeg divovran oto Ileprotpepopcvo oot .
Exto&goon ano v OEXZH :(-0.2407917,0) .
Me Toyvmra :(0.465116,(-2.3441035-0.2407917= -2.5848952) .= |;)| =2.626407449
Tnv Xpovikn etiypn :(0) . (OmoTE GUUTIATOVY TO HV0 XVGTNROTA XUVTETAYUEVOV ).

_td _ 4348d _
= ad _ a348113q 0074 =10

_ td _ 60.873582d
nd ~ 4.348113d

= 14

i 8.718728126
> (15)— Cf=(14)
8.718728126 — Cf=5.711154111

> Cf=solve((16), Cf)
Cf=3.007574015

> a = 384400-10°
a = 384400000

S p o= evalf( 27.32-24-60-60 )

2-Pi
n = 375676.9670

1023.219504

B subs ({1 =0.987852, p, =0.012148, 2() =A[1], §() =-0.2407917, (%) =0}, 2-U)

(12)

13)

(14)

15)

(16)

17

(18)

19)

(20)



2445.292127
—————— m

21
i ; @
> (13)- ( “ j m
n)s

2687.3591327 m @2)
B
> ics = x(0) =-0.2407917,y(0) =0, D(x) (0) =0.465116, D(y) (0) =-2.5848952
| ies ==x(0) = —0.2407917, y(0) =0, D(x) (0) =0.465116, D(y) (0) = —2.5848952 (23)
| > sys == (10), (11):
> sol := dsolve( [sys, ics], [x(), () ], numeric, output = listprocedure)
sol == |t=proc(T) ... end proc, x(T) =proc(t) ... end proc, di x(1) =proe(1) 24)

T

end proc, y(t) =proc(t) ... end proc, di y(t) =proc(t) ... end proc
T

> s = odeplot(sol, [x(t), (1) ], 0..14, color = red, numpoints = 10000, legend
="TPOXIA AOPY®OPOY ") :

> Lune = point([0.987852-cos(14), 0.987852-sin(14) ], symbol = solidcircle, symbolsize
L =15, color =red, legend ="OEXH XEAHNHX c¢ 1=14") :

> TLune == plot([0.987852-cos(t), 0.987852-sin(t), t=0..2-Pi], linestyle=2, color = blue,
legend="TPOXIA ZEAHNHX") :

>
> display(s, Lune, TLune, gridlines, scaling = constrained, title
="TPOXIA AOPY®OPOY XTO AAPANEIAKO XYXTHMA\nXABBAX IT.

TABPIHAIAHE", titlefont = [ arial, bold, 14])




TPOXIA AOPY®OPOY XTO AAPANEIAKO
XYXTHMA
YABBAX II. TABPIHAIAHX

® OEXHXEAHNHZX c¢ 1=14
TPOXIA AOPY®OPOY
""" TPOXIA XEAHNHX
| >
& Iy - - .
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> nh = evalf(wj

2-Pi
i nh = 4348113044 (25)
> ul == 0.987852
ul == 0.987852 (26)
> uX:=0.012148
ux = 0.012148 27
[>
> s0l[2](0)
x(1) (0) = —0.240791700000000 (28)
> sol[4](0)
y(1) (0) =0. 29)

> Al = seq(sol[2](1),1=0.14,0.01) :
> rhs(A1[650])
0.844522424281034 30)
> A2 :=seq(sol[4](1),1=0.14,0.01) :
> rhs(A2[650])

i 0.286866501116904 31
[ > A3 = seq(evalf(0.987852-cos(t) ), t=0..14,0.01) :
> A3[650]
i 0.9668008352 32)
| > A4 = seq(evalf (0.987852-sin(t) ), t=0..14,0.01) :
> A4[650]
0.2028490056 33)

> A5 = seq(384400- sqrt( (43[i]-rhs(A1[i1))* + (44[i]-rhs(42[i]))?),i=1..1401) :
> A5[650]
57029.9204782986 (34)

> A5[675]
i 22272.7224428214 35)
AITIOXTAXH AIIO TO KENTPO THX XEAHNHX Adwdotartn :

> dist == seq( sqrt( (43[i]-rhs(A1[i]))> + (44[i]-rhs(A2[i]))?),i=1..1401) :
> rl = dist[675]

i rl == 0.0579415256056747 (36)
> r2 = dist[676]
i r2 == 0.0555481582655890 37
> r3:=dist[677]
i r3 := 0.0535097611614086 (38)
> rd = dist[ 678 ]
i r4 == 0.0518810596447317 39)
> 15 = dist[679]
i ry = 0.0507119528001352 40)
> r6 = dist[ 680 ]

r6 := 0.0500414230247839 41)

> r7:=dist[681]

r7 := 0.0498917750234140 42)



> r8 = dist[682]
> 19 := dist[ 683 ]
> rl0:= dist[684]
> rll = dist[685]

> rl2 := dist[686]

> xDI == rhs(A1[675])
> yDI == rhs(A2[675])
> xD2 = rhs(A1[676])
> yD2 = rhs(A2[676])
> xD3 = rhs(A1[677])
> yD3 = rhs(A2[677])
> xD4 = rhs(A1[678])
> yD4 = rhs(A2[678])
> xD5 = rhs(A1[679])
> yDS == rhs(A2[679])
> xD6 = rhs(A1[680])
> yD6 == rhs(A2[680])
> xD7 = rhs(A1[681])
> yD7 = rhs(A2[681])
> xD8 = rhs(A1[682])
> yD8 == rhs(A2[682])

> xD9 = rhs(A1[683])

r8 = 0.0502648498313448

r9 := 0.0511415696848817

r10 := 0.0524850129614259

rl1 := 0.0542459309210273

r12 := 0.0563689813189569

ZOVTETOYUEVES AOPLPOPOV AdAOTOTES:

xD1 := 0.834396713700568
yDI := 0.410509395208655
xD2 := 0.835122417794736
yD2 := 0.415026267552668
xD3 := 0.836081437042197
yD3 :=0.419703791505048
xD4 := 0.837270684525652
yD4 :=0.424599110357007
xD5 = 0.838672747075658
yD5 = 0.429771199842376
xD6 := 0.840254166300075
yD6 := 0.435275518405296
xD7 := 0.841966159494551
yD7 :=0.441157736295459
xD8 := 0.843748295181200
yD8 = 0.447448130664729

xD9 := 0.845534490670365

43)
(44)
CS)
(46)

“7)

(48)
(49)
(50)
(51)
(52)
(53)
(54)
(55)
(56)
(57)
(58)
(59)
(60)
(61)
(62)
(63)

(64)



> yD9 = rhs(A2[683])

> xDI10:= rhs(A1[684])
> yDI10:= rhs(A2[684])
> xDI1 :=rhs(A1[685])
> yDII := rhs(A2[685])
> xDI12:= rhs(A1[686])

> yDI12 := rhs(A2[686])

yD9 := 0.454158287361005
xD10 := 0.847259776057798
yD10 := 0.461281030762572
xD11 := 0.848866068660084
yDI11 := 0.468793319780578
xD12 := 0.850305791900613

yD12 := 0.476660915017250

YOVTETOYUEVES XeMVNS AOLAOTOTES:

> xSI == A3[675]
> ySI == A4[675]
> xS2 == A3[676]
> yS2 == A4[676]
> x53 := A3[677]
> 1S3 == A4[677]
> xS4 = A3[678]
> 1S4 == A4[678]
> xS5 = A3[679]
> 1S5 := A4[679]
> xS6 := A3[680]
> 156 := A4[680]
> xS7 = A3[681]
> 1S7 == A4[681]

> x88 := A3[682]

> 88 := A4[682]

xS1 = 0.8865596914
vS1 := 0.4357332757
xS2 = 0.8821581036
¥S2 := 0.4445769384
xS83 := 0.8776683008
¥83 :=0.4533761437
x84 = 0.8730907318
vS4 :=0.4621300118
xS5 = 0.8684258546
»85 :=0.4708376673
xS6 := 0.8636741355
¥S6 := 0.4794982395
xS7 = 0.8588360496
»S7 :=0.4881108621

x88 == 0.8539120809

(65)
(66)
(67)
(68)
(69)
(70)

(71

72)
(73)
(74)
(75)
(76)
7
(78)
(79)
(80)
(81)
(82)
(83)
(84)
(85)

(86)



S8 = 0.4966746742 87)
> xS9 := A3[683]

i xS9 := 0.8489027217 (88)
> 1S9 := A4[683]
i 159 := 0.5051888191 (89)
> xS10 := A3[684]
i xS10 == 0.8438084729 (90)
> yS10 := A4[684]
i 1§10 := 0.5136524456 1)
> xS11:= A3[685]
i xS11 = 0.8386298441 92)
> yS11 := A4[685]
i yS11 = 0.5220647073 (93)
> xS12 := A3[686]
i xS12 == 0.8333673529 (94)
> yS12 := A4[686]
1§12 = 0.5304247629 95)

| TogvTnto Xevng AdwdotoTn:
> A8 = seq(evalf( -0.987852-sin(t)),1=0..14,0.01) :

> A8[675]
i —0.4357332757 (96)
| > A9 = seq(evalf (0.987852-cos(t) ), t=0..14,0.01) :
> A9[675]
i 0.8865596914 o7
>
> xVSI1 = A8[675]
i xVSI := —0.4357332757 98)
> yVSI1 := A9[675]
i yVS1 = 0.8865596914 99)
> xVS2:= A8[676]
i xVS82 := —0.4445769384 (100)
> yVS2:= A9[676]
i yVSs2 := 0.8821581036 (101)
> xVS83 := A8[677]
i xVS83 := —0.4533761437 (102)
> yVS83 := A9[677]
i yVS83 = 0.8776683008 (103)
> xVS4:= A8[678]
i xVS84 := —0.4621300118 (104)
> yVS4:= A9[678]
i yVS4 := 0.8730907318 (105)
> xVS5 := A8[679]

xVS85 := —0.4708376673 (106)

> yVS5:= A9[679]

yVS85 = 0.8684258546 (107)



| >
>

xVS6 := A8[680]
YVS6 == A9[680]
xVS7 := A8[681]
YVS7 == A9[681]
xVS8 := A8[682]
YVS8 := A9[682]
xVS9 := A8[683]
YVS9 == A9[683]
xXVSI10 = A8[684]
yVS10 := A9[684]
xVSII = A8[685]
yVS11 := A9[685]
xXVSI2 := A8[686]

yVS12 := A9[686]

xVD1 = rhs(sol[3](6.75))

xVD1 = 0.0841831401091922

yVDI = rhs(sol[5](6.75))

yVDI := 0.458804241756713

xVD2 := rhs(sol[3](6.76))

xVD2 = 0.107575165814679

yVD2 = rhs(so0l[5](6.76))

yVD2 := 0.477659052576294

xVD3 = rhs(sol[3](6.77))

xVD3 = 0.129987014165493

yVD3 = rhs(sol[5]1(6.77))

yVD3 = 0.502396362147532

xVD4 = rhs(sol[3](6.78))

xVD4 := 0.149866875864556

yVD4 == rhs(sol[5](6.78))

xVS§6 := —0.4794982395
yVS6 := 0.8636741355
xVS87 = —0.4881108621
yVS87 := 0.8588360496
xVS8 := —0.4966746742
yVS88 = 0.8539120809
xVS§9 := —0.5051888191
yVS9 := 0.8489027217
xVS10 := —0.5136524456
yVS10 := 0.8438084729
xVS11 == —0.5220647073
yVSI11 := 0.8386298441
xVS§12 := —0.5304247629

yV§12 := 0.8333673529

;TAXYTHTA YOMATOZX curntV . (Amo T A.E. Kiviiong)

(108)
(109)
(110)
(111)
(112)
(113)
(114)
(115)
(116)
117
(118)
(119)
(120)

(121)

(122)

(123)

(124)
(125)
(126)
(127)

(128)



yVD4 = 0.532956663361741

> xVD5 = rhs(s0l[3](6.79))
xVD5 = 0.165597798891638

> yVD5 = rhs(sol[5](6.79))
yVD5 = 0.568678037667345

> xVD6 = rhs(s0l[3](6.80))

xVD6 = 0.175783453893776
> yVDG6 = rhs(sol[5](6.80))

yVD6 = 0.608275980031835
> xVD7 = rhs(sol[3](6.81))

xVD7 = 0.179530644081552
> yVD7 == rhs(sol[5](6.81))

yVD7 := 0.649996346639739
> xVD8 = rhs(sol[3](6.82))

xVD8 = 0.176615396946919
> yVD8 = rhs(sol[5](6.82))

yVD8 = 0.691910488392639
> xVD9 = rhs(s0l[3](6.83))

xVD9 := 0.167467285350292
> yVDY9 = rhs(sol[5](6.83))

yVD9 = 0.732245837521656
> xVDI0 = rhs(sol[3](6.84))

xVDI0 := 0.152996275243314
> yVDI0 = rhs(sol[5](6.84))

yVDI0 = 0.769632589555072
> xVDI1 = rhs(s0l[3](6.85))

xVDI1 := 0.134352850504202
> yVDII = rhs(sol[5](6.85))

yVDI1 = 0.803204814866826
> xVDI2 = rhs(s0l[3](6.86))

xVDI2 :=0.112710722820384
> yVDI2 = rhs(sol[5](6.86))

yVDI2 == 0.832570825498349

>
> Az = seq(3476,i=1..1401) :
> A6 = é :

2

> A7 := seq(AS5[i] — A6[i], i=1..1401) :
> ATIOSTAZHATIOTHNEITI®ANEIATHEZEAHNHE :
seq(AS5[i] — A6[i], i=1..1401) :

> A7[675]
20534.7224428214

> A7[676]
19614.7120372924

> A7[677]

(129)
(130)
(131)
(132)
(133)
(134)
(135)
(136)
137
(138)
(139)
(140)
(141)
(142)
(143)
(144)

(145)

(146)

(147)

1 A0\



> A7[678]
> A7[679]

> A7[680]

> A7[682]
> A7[683]
> A7[684]
> A7[685]

> A7[686]

> minS = A7[681

km

minS

18831.1521904455

18205.0793274348

17755.6746563720

17497.9230107269

17583.8082751690

17920.8193868685

18437.2389823721

19114.1358460429

19930.2364190070

OYAAO .

17440.3983190003 km

(148)
(149)
(150)

(151)

(152)
(153)
(154)
(155)
(156)

(157)

META TON I'ENIKO EITANYIIOAOI'TXMO , EITAYIIOAOI'TZOYME TO AOI'TXTIKO

SABBAS-
A B D E F G H I ] K L M N o P Q R
1 i 1) distance distance(km) Xz XA xA—xZ VE ) ya—yE cos() sin(6) SQrEED” | "-Sqri) *sin(0)" | “sqr(n*os(6)" Vs vsy u
2 6.7500000000 | 29.3497630500|  0.0579415256 | 22272.7224428214 | 0.8865596914 | 0.8343967137 | -0.0521629777 | 0.4357332757 | 0.4105093952 | -0.0252238805 | -0.9002693173 | -0.4353333853 | 0.4578860670 0.1993330916 -0.4122207769 | -0.4357332757| 0.8865596914 | -0.23|

> pointplot

seq

n, sin

10

, n=0.30

3 | 67600000000 | 293932441800 0.0555481583 | 21352.7120372924 | 0.8821581036 | 0.8351224178 | -0.0470356858 | 0.4445769384 | 0.4150262676 | -0.0295506708 | -0.8467550910 | -0.5319829094 | 0.4676463613 | 02487798719 | -03959819372 | -0.4445769384| 0.8821581036 | -0.19|
4 | 67700000000 | 29.4367253100 0.0535097612 | 20569.1521904455 | 0.8776683008 | 0.8360814370 | -0.0415868638 | 0.4533761437 | 0.4197037915 | -0.0336723522 | -0.7771827580 | -0.6292749484 | 0.4764703555 | 02998308584 | -03703045450 | -0.4533761437| 0.8776683008 | -0.15
5 | 67800000000 | 29.4802064400| 0.0518810596 | 19943.0793274348 | 0.8730907318 | 0.8372706845 | -0.0358200473 | 04621300118 | 0.4245991104 | -0.0375309014 | -0.6904262850 | -0.7234027543 | 0.4838914770 | 03500484272 | -03340913948 | -0.4621300118| 0.8730907318 | -0.11
6 | 6.7900000000 | 29.5236875700 0.0507119528 | 19493.6746563720 | 0.8684258546 | 0.8386727471 | -0.0297531075 | 0.4708376673 | 0.4297711998 | -0.0410664675 | -0.5867079827 | -0.8097985818 | 0.4894374809 | 03963457779 | -02871568771 | -0.4708376673 | 0.8684258546 | -0.07]
7 | 6:5000000000 | 29.5671687000| 0.0500414230 | 19235.9230107269 | 0.8636741355 | 0.8402541663 | -0.0234199692 | 0.4794982395 | 0.4352755184 | -0.0442227211 | -0.4680116548 | -0.8837222929 | 04927056767 | 04354149903 | -02305919991 | -0.4794982395| 0.8636741355 | -0.04f
8 | 68100000000 | 29.6106498300 0.0498917750  19178.3983190003 | 0.8588360496 0.8419661595 -0.0168698901 0.4881108621 0.4411577363 | -0.0469531258 | 03381296837 | -0.9410995256 | 0.4934440470 | 04832511177 | -0.1668480795 -0.4881108621| 0.8588360496 -0.02|
9 | 65200000000 | 29.6541309600 0.0502648498 | 19321.8082751690 | 0.8539120809 | 0.8437482952 | -0.0101637857 | 04966746742 | 0.4474481307 | -0.0492265435 | -0.8517163856 | -0.9793432926 | 0.4916094210 | 0.4814543890 | -0.0994057046 | -0.4966746742| 0.8539120809 | -0.01
10 | 6.8300000000 | 29.6976120900| 0.0511415697 | 19658.8193868685| 0.8489027217 | 0.8455344907 | -0.0033682310 | 0.5051888191 | 0.4541582874 | -0.0510305317 | -0.0658609239 | -0.9978288123 | 0.4873773753 | 04863191875 | -0.0320991242 | -0.5051888191| 08489027217 | -0.01
11 | 6.8400000000 | 29.7410932200|  0.0524850130 | 20175.2389823721 | 0.8438084729 | 0.8472597761 | 0.0034513032 | 05136524456 | 0.4612810308 | -0.0523714148 | 0.0657578795 | -0.9978356083 | 0.4810993135 | 0.4800580262 00316360707 | -0.5136524456| 0.8438084729 | -0.03|
12 | 6.8500000000 | 29.7845743500| 0.0542459309 | 20852.1358460429 | 0.8386298441 | 0.8488660687 | 0.0102362246 | 05220647073 | 0.4687933198 | -0.0532713875 | 0.1887003207 | -0.9820347188 | 0.4732262296 | 0.4647245873 00892979413 | -0.5220647073| 0.8386298441 | -0.03|
13 | 6.8600000000 | 29.828055 0.0563689813 | 21668.2364190070| 0.8333673529 | 08503057919 | 0.0169384390 | 0.5304247629 | 0.4766609150 | -0.0537638479 | 0.3004921963 | -0.9537842733 | 0.4642290336 | 0.4427743514 01394972019 | -0.5304247629| 0.8333673529 | -0.08]
14
15

>

= blue, legend ="ATIOZTATH S AOPY®OPOY AIIO EITI®PANEIA SEAHNHE ")

> pointplot( [seq([1, A7[1]],1=1..1401) ], labels = [T' 100, Skm], style=line, gridlines, color
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AIIOXTAXH S AOPY®OPOY AIIO EIIIOANEIA
XEAHNHX

> pointplot( [seq([i, A7[i]],1=675..685) ], labels = [‘c~ 100, Skm], style = line, gridlines, color
= blue, legend
="AEIITOMEPEIA\nATIOZTAXH S AOPY®OPOY AI1O EITI®ANEIA YEAHNHZ ")
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AEITTOMEPEIA

—  AIIOXTAXH S AOPY®OPOY AIIO EINI®ANEIA
XEAHNHX

s1 = odeplot(sol, [1,x(t) ], 0..14, color = blue, title
="AITOZTAZH AIANYGEIZA ATTO AOPY®OPO KATA x—x", titlefont = [ arial, bold,
14]) :

s2 := odeplot( sol, [‘c,y(‘c) ], 0..14, color = blue, title
="AITOXTAXZH AIANYOEIZA AIIO AOPY®OPO KATA y—y", titlefont = [ arial, bold,
14]) :

vl = odeplot( sol, [’C, diff(x(r), 17) ], 0..14, labels = [’C, VI], color =red, title
="TAXYTHTA AOPY®OPOY KATA x-x", titlefont = [arial, bold, 14]) :

v2 = odeplot( sol, [’E, diff(y(1), 1) ], 0..14, labels = [’E, VZ], color =red, title
="TAXYTHTA AOPY®OPOY KATA y-y", titlefont = [arial, bold, 14]) :

display(sl, gridlines)



ATIOXTAXH ATANYOEIXA AITIO AOPY®OPO

' RRIEE

BEE)

T

-0.51

- 1.5+

> display(s2, gridlines)




ATIOXTAXH ATANYOEIXA AITIO AOPY®OPO

KATA y-y

-0.51

-11

> display(vl, gridlines)

1)
VoYt

3 10
T




TAXYTHTA AOPY®OPOY KATA x-x

2- | |

Vi

-1 1

> display(v2, gridlines)




TAXYTHTA AOPY®OPOY KATA y-y

0.5

V2

2.5

TPOXIEX TOY AOPY®OPOY .
> L, = [0.8369278491,0]
L, = [0.8369278491,0]

> L, = [1.155672220, 0]
L, == [1.155672220, 0]

> Ly = [-1.005061569, 0]
Ly == [—1.005061569, 0]

> L, = [0.4878520000, 0.8660254040 ]
L, = [0.4878520000, 0.8660254040 ]

> Lg = [0.4878520000,-0.8660254040]
Ly := [0.4878520000, —0.8660254040 ]
> terre == [-0.012148, 0]
terre := [ —0.012148, 0]

> [lune := [0.987852, 0]
lune := [0.987852, 0]

> points = [Ll, L,, Ly, Ly, Ls, terre, lune] :

(> p = pointplot(points, color = [ green, yellow, olive, maroon, coral, blue, red], symbol

(158)

(159)

(160)

(161)

(162)

(163)

(164)



=solidcircle, symbolsize =30, scaling = constrained) :

| > [] = line([-1.4,0], [1.6, 0], linestyle= dashdot, color = black, thickness=2) :
| > [2 := line(terre, L[4], color = blue) :

> [3 := line(terre, L[ 5], color =cyan) :

> I4 := line(lune, L[4 ], color=red) :

> [5 := line(lune, L[5], color = orange) :

> Lin = display(l1,12,13,14,15) :

> T1 := textplot([0.8369278491, 0.15, "L1"], font = [arial, bold, 121]) :
> T2 := textplot([1.15,0.15, "L2"], font = [arial, bold, 121]) :

> T3 := textplot([ - 1.005061569, 0.15, "L3"], font = [arial, bold, 121]) :

([
([-
> T4 = textplot([0.4878520000, 1.0, "L4" ], font= [arial, bold, 12]) :
([
([-

[
[
[
[

> TS5 := textplot([0.4878520000,- 1.0, "L5" ], font = [arial, bold, 121]) :

> T6 = textplot([ -0.1,0.15, "T™"], font = [ arial, bold, 141]) :

| > T7 := textplot([0.98,-0.15, "X", font = [arial, bold, 141]) :

| > T:=display(T1, T2, T3,T4,T5,T6,T7) :

> display(P, Lin, T, gridlines, title ="XHMEIA IZXOPPOIIIAY", titlefont = [ arial, bold, 14])

2HMEIA IXOPPOIIIAX

> display(s, Lune, TLune, P, T, gridlines, scaling = constrained, title
="TIPIN TPOXIA AOPY®OPOY XTO AAPANEIAKO XY>XTHMA\nXABBAX I1.
TABPIHAIAHE", titlefont = [ arial, bold, 14])



ITPIN TPOXIA AOPY®OPOY XTO AAPANEIAKO
XYXTHMA
YABBAX II. TABPIHAIAHX

® OEIHXEAHNHEZ cg =14 —— TPOXIA AOPY®OPOY
""" TPOXIA XEAHNHX

: n,sin(l”o) ,n=0..30)}):

>
IIEPIXTPEOOMENO XYXTHMA (Q2&nz). 1401 XHMEIA.
> pointplot( {seq(
> &(1) =rhs(s0l[2](7) ) -cos(t) + rhs(sol[4](T) ) -sin(T)
E(t) =x(tau)(t) cos(t) + y(taw)(t) sin(1) (165)




> n(t) =-rhs(sol[2](7) ) -sin(t) + rhs(sol[4](T) ) -cos(t
n(t) = -x(tau)(7) sin(t) + y(taw)(t) cos(t)
)

)
)-sin(t),1=0..14,0.01) ) :
)

legend="TPOXIA AOPY®OPOY ") :

> Lunel = point([0.987852, 0], symbol=solidcircle, symbolsize =15, color =red, legend
| ="OEXH XEAHNHX -XTAGEPH") :

> display(P1, Lunel, P, T, gridlines, scaling = constrained, title

TTABPIHAIAHY", titlefont = [ arial, bold, 141])

| > E:= evalf (seq(rhs(sol[2](1) ) -cos(t) + rhs(sol[4](T
| > H:= evalf(seq( -rhs(sol[2](t) ) sin(t) +rhs(sol[4](7)) -cos(t),1=0..14,0.01)) :
> E[1401]

i —1.28922527419588

> H[1401]

i 0.410485422997316

> Z[1]

i —0.240791700000000

> H[I1]

i 0.

>

(166)

(167)

(168)

(169)

(170)

> PI = pointplot( [Seq( [E[i], H[i]], i=1..1401 ) ], labels = [&, n], style=line, color = green,

="I[IPIN TPOXIA AOPY®OPOY XTO IIEPIETPEOOMENO XYXTHMA\nXABBAX IT.



IIPIN TPOXIA AOPY®OPOY XTO
HEPIXTPE®OMENO XYXTHMA

2ABBAX II. TABPIHAIAHX
I L4
' @
0.5 -
L3 I Bl | L2
s T 0.5\ ’ s g
] g
0.5 -
n
- L5
~1.5-
® OFEIHIEAHNHE -STA®EPH TPOXIA AOPY®OPOY

>

ANIMATE (Ernavoimoroyilovpe & ArLGlovpe katd
! BovAnen o Prjpai: t=0..14, i )= p.e. i=0.4

> ADor := display(seq(point([rhs(sol[2](7) ), rhs(sol[4](7) ) |, color = black, symbol
_ = solidcircle, symbolsize =20 ) ,©=0..14, 1), insequence = true) :
> ALune := display(seq(point([0.987852-cos(1), 0.987852-sin(1) ], color = red, symbol
= solidcircle, symbolsize =20 ) ,1=0.14,1 ), insequence = true) :

> display(s, TLune, P, T, ADor, ALune, gridlines, scaling = constrained, title
="TTPIN ANIMATE\nTPOXIA AOPY®OPOY XTO AAPANEIAKO
SYSTHMA\nXABBAX I1. TABPIHAIAHE", titlefont = [arial, bold, 14])




ITPIN ANIMATE
TPOXIA AOPY®OPOY XTO AAPANEIAKO
XYXTHMA
YABBAX II. TABPIHAIAHX

— TPOXIA AOPY®OPOY ----- TPOXIA XEAHNHX

>

ANIMATE (EravoairoAdoyilovue & Alhalovpe kota
Bovinon 1o Prjpai: t=0..14,i )= p.e. i=0.1

> ADorl = display(seq(point( [rhs(sol[2](T) ) -cos(T) + rhs(sol[4](7) ) -sin(T),
-rhs(sol[2](7) ) -sin(t) + rhs(sol[4](t) ) -cos(t) ], color = black, symbol
= solidcircle, symbolsize =20 ) ,1=0.14,1 ), insequence = true) :

> display(P1, P, T, ADor1, gridlines, scaling = constrained, title
="TIP I N ANIMATE\nTPOXIA AOPY®OPOY XTO ITEPIETPE®OMENO
SYXTHMA\nXABBAZX I1. TABPIHAIAHL", titlefont = [ arial, bold, 141])




ITPIN ANIMATE
TPOXIA AOPY®OPOY XTO HEPIXTPE®OMENO

XYXTHMA
YABBAX II. TABPIHAIAHX
o L4
0.5+

— TPOXIA AOPYDOPOY

>

EITAAHOEYXH INPOXEITIXHX XTH XEAHNH & KYKAIKHX
TPOXIAX AOPY®OPOY
ME TIX APXIKEX XYNOHKEX TOY ITIINAKA I'TA 7=6.81 .

> icsl == x(6.81) =0.8419661595, y(6.81) =0.4411577363, D(x) (6.81)
=0.179530644081552, D(y) (6.81) =0.649996346639739
ics] == x(6.81) =0.8419661595, y(6.81) =0.4411577363, D(x) (6.81) a7)

=0.179530644081552, D(y) (6.81) =0.649996346639739

> soll := dsolve( [sys, icsl], [x(’t),y(’t) ], numeric, output = listprocedure)



soll = |T=proc(T) ... end proc, x(T) =proc(t) ... end proc, di x(1) =proc(1)
T

end proc, y(t) =proc(t) ... end proc, di y(1) =proc(t) ... end proc
T

| >
> s0ll1[2](6.81)
x(7) (6.81) =0.841966159500000

> s0l1[4](6.81)
y(t) (6.81) =0.441157736300000

> so0ll1[3](6.81)

(d_ x(1) j (6.81) =0.179530644081552
T

> s0ll1[5](6.81)

(di y(7) j (6.81) =0.649996346639739
T

> s0l1[2](6.79)
x(1) (6.79) =0.838405786993511

> s50l1[4](6.79)
y(1) (6.79) =0.428783740267598

> sA := odeplot(soll, [x(7),y(7) ], 6.81..30, color =red, numpoints = 10000, legend
="TPOXIA AOPY®OPOY ") :

> LuneA = point([0.987852-cos(14), 0.987852-sin(14) ], symbol = solidcircle, symbolsize
=15, color =red, legend ="OEXH XEAHNHX ce 1=14") :

> display(sA, TLune, LuneA, scaling = constrained, gridlines, title
="M ETA TPOXIA AOPY®OPOY XTO AAPANEIAKO XYXTHMA\n>ABBAX IT.
TABPIHAIAHE", titlefont = [ arial, bold, 14])

(172)

(173)

(174)

(175)

(176)

177)

(178)



META TPOXIA AOPY®OPOY XTO
AAPANEIAKO XYXTHMA
YABBAX II. TABPIHAIAHX

® OFEXHXEAHNHZX ce =14
TPOXIA AOPYOOPOY
""" TPOXIA XEAHNHX

>

ANIMATE (Eravoaibrtoloyilovue & Arlhalovps kotd
i Bovinon to Pripai: t=0..14,i) = p.e. i=0.2

> BDor := display(seq(point([rhs(sol1[2](t) ), rhs(soll1[4](7) ) |, color = black, symbol
_ = solidcircle, symbolsize =20 ) ,T=6.81.30,1 ) , Insequence = true) :
> BLune := display(seq(point([0.987852-cos(1), 0.987852-sin(1) ], color = red, symbol
= solidcircle, symbolsize=20), 1= 6.81..30, 1), insequence = true) :

> display(sA, P, T, BDor, BLune, TLune, gridlines, scaling = constrained, title
="M ETA ANIMATE\nTPOXIA AOPY®OPOY XTO AAPANEIAKO
SYXTHMA\nXABBAZX I1. TABPIHAIAHL", titlefont = [ arial, bold, 141])




META ANIMATE
TPOXIA AOPY®OPOY XTO AAPANEIAKO
XYXTHMA
YABBAX II. TABPIHAIAHX

— TPOXIA AOPY®OPOY """ TPOXIA XEAHNHX

>

> ZA := evalf (seq(rhs(soll[2](t) ) -cos(t) + rhs(soll[4](7) ) -sin(T), T=6.81..30,

_ 0.01)) :

> HA := evalf (seq( -rhs(sol1[2](t) ) -sin(t) + rhs(soll[4](1) ) -cos(T), T=6.81..30,
0.01)) :




> PA = pointplot( [seq( | ZA[i], HA[i]], i=1..2320) |, labels = [&, ], style= line, color
_ = green, legend="TPOXIA AOPY®OPOY ") :

> LuneA = point([0.987852, 01, symbol = solidcircle, symbolsize =15, color = red, legend
="OEXH XEAHNHX -XTAGEPH") :

> display(PA, LuneA, P, T, gridlines, scaling = constrained, title
="META TPOXIAAOPY®OPOY XTO IITEPETPE®OMENO XYXTHMA\n>ABBAX
I1. TABPIHAIAHE", fitlefont = [arial, bold, 14]) :

> display(PA, LuneA, P, T, gridlines, scaling = constrained, title
="M ETA TPOXIA AOPY®OPOY XTO IIEPIETPE®OOMENO XYXTHMA\nXABBAX
IT. TABPIHAIAHY", titlefont = [ arial, bold, 14 ], view=[-1..1.2,-1.3 ..0.3])

META TPOXIA AOPY®OPOY XTO
HEPIXTPE®OMENO XYXTHMA
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ANIMATE (Eravoaibrtoloyilovue & Arhalovpus kotd
Bovinon to Prjpai: t=0..14,i) = p.e. i=0.01

> BDorl = display(seq(point( [rhs(soll1[2](1) ) -cos(t) + rhs(soll[4](T) ) -sin(T),
-rhs(sol1[2](t) ) -sin(t) + rhs(soll1[4]() ) -cos(t) |, color = black, symbol
= solidcircle, symbolsize=20), 1= 6.81..30, 1), insequence = true) :
> display(PA, P, T, BDor 1, gridlines, scaling = constrained, title
="META ANIMATE\nTPOXIA AOPY®OPOY ZTO INIEPIXTPEOOMENO
YYZTHMA\n2XABBAX I1. TABPIHAIARY", titlefont = [ arial, bold, 14 ], view=1[-1..1.2,
-1.3..0.3])
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