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BAZIKO: T¢ AAPANEIAKO mapatpyti) e Movedwio Awvvospare Metafailovrar Zvveprijeer Tov Xpovoo .
Enopéverg npiner va Yrohoyilovpe Tig Hopayayovg tov Movedaiev Atavosparoav Zoveptiicsr tov X povov
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wxd (A) (2 Adpavsiokd EooTno, Adpoveekos rapatnpnic),(O MH Adpoveioko Lostnue MH Adpaveiokoc mepoTnpnTic) «

(o)

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

Gradient, Identify, Laplacian N, Norm, ParametrizeCurve, ParametrizeSurface,

ParametrizeVolume, Setup, diff, int]

> Setup(mathematicalnotation = true)

[ mathematicalnotation = true | 2)
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-
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-
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IYMBOAIZMOIL :

GP _vapwwcé; IMhérog KATH AZONA [TEPISTPOSHE s THE g npog TV Katukdpogo : 23, 439247 = 0.40909 rad .

gM- rggfg&“ wikog [ Mo oxcrive. THE :6371 km .

GR TKPHNOYITS Ao 1152.098.232 km | TTepuiite :147.098.290 km , Exkevipdtnre. 10.01671123 .

M MOEXA Meyihog Hndgoveg EMenmucrs - 0=149.598.261 km (5).=c=2.499.971 km (1)

S FIANEY Mixpdc Hudgovag EM st :b=149.577.371 km (4).

LS: AOE ANTZEAET

KT: KEMITAOYN

. _anY _a4Y . 31 119 _ N . 12 7 )2 930
BEPOIA : (GPBf40 31'11.9" N, GM =22 12'7"E). 40+ o+ goo = 4051997223 ?mtf[zl + o " 3a5 J 2220194444
. 0 5 -
TKPHNOYITX : (GP_=51 28'59.3" N, GM_ = u): 51+ 2 4 222 - s1ussseg 0=0
0 0 5 45 14 37 13.1
- i t " — ] " " 5 - =5 —_— _ = 2 5
MOZXXA : (GP,=55 45'14" N, GM,,=37 37"13.1 E) M:f[)ﬁ + o+ Tex ] 5575388889 37+ = + 5o = 3762030556
. o 0 5 2 <
ZIANEY : (GP,=33'51'23.9"S, GM,=151 12 '56.1"E): -33-20 - B3 - 3385661889 st 2 S8y a1ssas
0 .
AOZ ANTZEAEE : (GP, =34 06'48.0" N, GM, =118 19'46.9"W ): evalf{ 34+ S+ %] = 3411333333 - (1184 2+ %] = 1183296945
. 0 0
KEIII TAOYN : (GP=33'54'16.6" S, GM, =18 24'36.6"]3): evaff{—[az + % + %]J =-33.11333333 13+ é—; + %: 1841016667
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MEXTOXO TO LOS-ANGELES
TABBAYX II. TABPIHAIAHX
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-'é\-r




7 ™
IIpocoyn !!! . Pi
i I'a eToyeveon mpos Avatoras , TONIA f=—.
Té otéyevon BA ,TONIA B > %. OLERCR PO o =3
Ia otoyevon mpos Boppa ,TONIA p=Pi.| (['ud 6téyev0M Tpog Noto , TQ2NIA B=0.
'@ otoyeven BA , TONIA > Pi. I'a oToysvon pos Avopds , TQNIA p= 3 'ZP‘ .
i A
Koprecios Tosmmpa (v, 1, 2) "; ‘”)‘f O,éiH})]=? = sin(©) cos{s) § + sin(8) sin(0) ] + cos{8) &

. N > s o oo é:Eas(B)cas(o);+Eas(9)sin(a]_}—sin(8);%
. QP=0Q0+ OP=R=S+T

0= —sin(a) 7 + cos() 7

sin(8) cos(9) sin(8) sin(0) cos(8)
M= | cos(8) cos(n) cos(8) sin(o) -sin(g)

—sin(6) cos(9) 0

MI = LinearAigebra| Transpose|( M)

fr=cos(8) i — sin(8) &

sin(8) cos(0) cos(8) cos(s) —sin(a) ]

z=r-cos(8)

M= | sin(8)sin(a) cos(8)sin(a) cos(a)

cos(8) —sin(8) 0

i r
i 5
i 9

TABBAT IT. TABPTHATAHT
Nixnz 9 BEPOIA

= MI.

x

Mecnuppivig Tomov

Tonpepivég

i = sin(8) cos(9) 7 + cos(8) cos(a) & — sin(9) 5

J = sin(6) sin() # + cos(8) sin(8) & + cos(5) &

AEITTOMEPEIA
¥
A

™. 1y cos( o)

s TouBolouwoi :Aktiva I'nc : Q0=
OP=0H+ HP=T HoMopot : Akriva g

o, (OH)=H

2O0=r=58 [RPJ?R

» » P =k o
QP=Q0+ OP=R=S+1T M=MaZa I'ng

Q.9=6,0=9
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Cennoma) ToyvyTe teprotpogris ™ THE mspi Tov alova s : 0 =7.292-10
eval = 2-P14 = 7292 %10
5
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E&lomnoelc g Kivnong tov Yikov onueiov P
(To pkn o€ pétpa .!!Y)

> H := 10000
I H = 10000 3)
> g[0] :== 9.80
g, = 9.80 4
> O = E
4
o= ®)

> 0 =0 (wcos(®) r— wsin(O) 0)

—

o = 0 (wcos(0) ;’—wsin(G))é) (6)
=> H =H r .
H = 10000 7 @)
> 5 =0 r
S=0r @)
(> T =H +06(1)- 0+ 0(1)-_9+ r(1) _r A A
T:= r (10000 + (1)) + 0(¢) 0 + ¢(1) ¢ )
> R=5 +T_ A A
R:=r (Q+ 10000 + r(1)) + 0(t) 0 + 0 () & (10)
> u [0] = diff (R, 1)
ZO==;’(%r(t))+(% e(z))é+(% ¢(z))q3 (1)

_> u [Q]==u [O]+w XR_

- n A 1 d
i =T (% F(t) — sin(©) qu)(z)) +6 (% 0(t) — cos(©) Qw¢(t)) +0 (E o) (a2

+ 0o (sin(©) F(t) + cos(©) B(1) + sin(©) O + 10000 sin(O) ))
> o [Q] = diff (u [QL1) + © xu [Q]

AP —sm(@)Qm(i q)(f))—sm(@)gw(i () + 0w (sin(©) r(t)  (13)
@ T 4P (7) dr dr

2
. d
+0 d—2 0(t) — cos(0) Qo (?

+ cos(®) 6(¢) + sin(®) O+ 10000 sin(O) )) p
t




q)(t)) —cos(®) Qw (% o(t) + Qo (sin(O) r(t) + cos(®) 0(¢) + sin(©O) O

d_22 o(f) + Qw (sin(G) (% ”(f)) + cos(O) (% e(t)))

+ 10000 sin (©) ) )) i "

— 0o (q)(t) QO ® — cos(0O) (% e(t)) — sin(0) (E r(t)))]

4. BOAH ano Avatoin mpos Aver .
EKTPOITH ITPOX BOPPA ko1 kate amo to Opilovrio Erinedo Extolevonc.

ud[O] =-u-_¢ r{40==—r{f.)

Coriolis4 = simplifi{ -2-w_x u4[0]) Coriolis4=-20wu (sin(@) 7 + cos(@) E'}

>

> Coriolis :=-2-w %xu_[O]

d

Coriolis = 2 sin(©) (% (l)(t)) O rm+2cos(0) (E q)(t)) 000 —2 (14)

&)QOJ (sin(@) (% r(t)) + cos(©) (% G(t)))

> Component(Coriolis, 1)

25in(0) Qo (4 0(1) | (15)

"> Component(Coriolis, 2)
2c05(0) Qo 3 601 (16)

> Component(Coriolis, 3)
2 5in(©) (%r(z‘))Qw—2cos(@) (% G(I))Qm a7

_> Fygokentros :=-w_% (0 _%xR_)
Fygokentros = sin(©) Qz(so2 (sin(©) (1) + cos(©) O(¢) + sin(O) O+ 10000sin(O)) »  (18)

+ cos(©) chz)2 (sin(©) () + cos(©) 6(¢) + sin(O®) Q + 10000 sin(O) ) 0+
00 o 0(1)

MTOPOUUE Vo YPaWOLNE :
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Bivon : -G M- — S 3~ &Tr H emrtdyuvon the Bopimnres the THE oto onusio P . (Mo pic amhomoifoeis)
(Na rm(R :l :l
—
~ S m
BAN @zaopnel 6Tt 1) kivnon Tov vhucd onueiov P yivetw minoiov e emoedvetas e THE = _g [ 0 j| ‘r=-G-M- —%, omov  g[0]=2.81- 3
- s
i AY
G-M-R
> - = =a [Q]

(Norm(R_))?

GM(; 10000 0() 0 o) . [ & - d
) (r (0+ + (7)) +8(1) +¢(3tl)2¢) ZF(QV(’)_““(@)Q‘”(EW)) (19)

((0+ 10000 + r(1))> + 6(1)" + 0(1)°)

—sin(©) Qw (% 0(t) + Qo (sin(©) r(t) + cos(©) 8(¢) + sin(O) Q

. - (& d d
+ 10000 sm(@)))) +0 7 0(t) —cos(®) Qw (E q>(t)) —cos(0) Qw (E o(1)
. 2
+ Qo (sin(©) r(t) + cos(O) 6(z) + sin(©) Q + 10000 sin(O) )) + 0 % O(1)
t

. d d d

+ 0w (sm(@) (E r(t)) + cos(©) (E G(t))) —Qw (d)(t) Qo — cos(O) (E
. d

G(t)) — sin(©) (E r(t)j))
_> -g[0]- r=a_[Q]
-9.80 r=r & r(t) —sin(@®) Qw (i ¢(t)) —sin(@®) Qo (i 0(1) + Qo (sin(O) (1) (20)
' dt2 dr dr
. . (& d
+ cos(®) 08(z) + sin(©) O+ 10000 sin(O) )) + 0 P 0(t) —cos(O) Qw (E
L

q)(t)) —cos(@) Qw (% 0(t) + Qo (sin(©) r(t) + cos(©) 8(¢) + sin(O) O

+ 10000 sin(@)))) -I—(i) d—22 o)+ Q0w (sin(@) (% r(t)) + cos(©) (% O(t)))

dr

P (cb(t) 0 — cos(O) (% G(t)) — sin(©) (— r(t)))]

t

(> Ihs((20)) — rhs((20)) =0
d’ . d d
[-1. 1300 - I.Qm(sm(G)) (dt r(t)) + cos(O) (dt O(t))) —I—Qm(q)(t)Qm @1

— 1.5in(0) (% r(t)) — 1. cos(©) (% e(z)))] o+ 7 [—9.80 — 1.5



. d ) d ) .
+sin(©) Qw (E q)(t)) +sin(0) Qw (E o(t) + Qo (sin(O) r(t) + sin(O®) O

2

-1. d— 0(t) + cos(®) Qo (% q)(l))

+ cos(©) 8(1) + 10000. sin(@)))j +0 |
t

+ cos(®) Q (% o(t) + Qo (sin(©) r(t) + sin(O) O+ cos(O) (1)

+ 10000, sin(©)) )) 0

=> Eq = seq(Component(lhs((21)),n) =0,n=1.3)

Eq = -9.80 — 1. j—; (1) + 2 5in(©) O (% o(1) j +5in(0)° Qo (1) +5in(0) C o (22)
+5in(©) P o cos(©) 8(7) + 10000. 5in(0©)° O & =0, -1. j—; 8(1)
+200s(®)Qw(% (1) j+cos 0) O sin( ) + cos(©) O o sin(
+cos(©)° O* @ (1) + 10000. cos(©) O* o sin(©) =0, - 1. d—; o(1) — 2. sin(O) (%

r(t))Q(x)—Z.cos(@)(:t (onH—QZ(oq) =

>
I'ENIKEXZ EEIXQYEIYX KINHXHX TOY P..

d2
> isolate[Eq[l], ? r(t))
2
L (1) =-980 +2.5in(0) 0 (i q)(z)j +1.5in(©)’ Fo r(t) + 1.sin(0)’ C o
dr df

+1.5in(0) O @ cos(®) B(¢) + 10000. sin(0)° O &

d2
> lsolate[Eq[ ], — O(t ))
dr

2

((11_t 0(t) =2.cos(0) Qo (% q)(t)j + 1. cos(O) Q2m2 sin(©®) r(t)

+ 1. cos(O) Q3032 sin(©) + 1. cos(@)zonoze(t) + 10000. cos(©) Q2w2 sin(©)

&
> isolate(Eq[3], ? ¢(t)]

d’ . d d
7 O(t) =-2.sin(0O) (E r(t)) Qw— 2. cos(O) (E G(t)) Qo+ 1. Q2w2¢(t)

> ics = r(0) =H, 8(0) =0, $(0) =0, D(r) (0) =u[0]-sin(c), D(8) (0) =u[0]

(23)

(24)

(25)



-cos(a) -cos(B), D(d)(0) =u[0]-cos(a) -sin(P) :
AmAomoumoelg !!!:

MTOPOUUE Vo YPaWOLNE :
!
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BAN Gzopnfei 6Tt 1) wivnon Tov vhucd onueiov P yivete minoiov g emodvaiog e THE = _g |: 0 :| == G ‘j’f . omov g[0]=0.81 3
5

., -g[0]-_r=simplify(a_| Q| + Fygokentros
+ Coriolis)

X d2 X d2 . d2 .
-9.80 1= [? 0| r | 0(7) | 6+ 2 ¢(z)] o (26)
_>
I TEAIKEY EZEIXQXEIX KINHXHYX TOY P
>

> Ihs((26)) — rhs((26)) =0

& ~ d2 4> .
i -1.(¥ o) o0+ r -9.80—1.¥V(I)]—1.[d—tz 9([)]920 27
> Eq2 := seq(Component(lhs((27)),n) =0,n=1.3)
d’ d’ d’
Eq2 = -9.80 — 1. d_tz r(t) =0, -1. ? 0(¢)=0, -1. ? o(¢)=0 (28)
> isolate(Eq2[l], ? r(t)]
d2
? r(t) = —9.800000000 29)
4
> isolate| Eq2[2], ? G(t)]
d2
— 0(¢) = —0. 30
17 00 30)
> isolate| Eq2[3], ? (b(t)]
d2
? o(t) =—0. 31




Apo &rovpe TPpog emiiven 1o XvoTnpa :

(> o5 = (29), (30), 61

sys = d— ) = —9.800000000, d 8(1)=—0 & (1) = —0 (32)
a? 2 s dr
> ics :=r(0)=H,0(0) =0, ¢(0) = (r)(0)= [0]-sin(a), D(8)(0)=u[0]
-cos( ) cos(B) D()(0)=u[0]-cos(a) -sin(P)
u T u, V7 cos
ics == r(0) =10000,0(0)=0,6(0)=0,D(r)(0) = ) ,D(8)(0) = 5 , 33)
uy\/2 sin(B)
D(9) (0) = 1
=>
AEITTOMEFPEIA
r
A
1t,-cos( o)
1t sin( o) -
D=‘.‘::II ' I_'- > ¢
: |3 a‘q}-cos{a] -cos( )
:{0-0:5{ o) -sin( )
~ ¥
6
- ™,
Hpooo Té 676 Avarohis , TONTA p=—"
I'a otoyevony BA ,TQNIA B > % 10 CTOLEDGN Tpos AVATORAS 127 ﬁ_T ’
I'a otoyevon mpos Boppa , TONIA p=Pi.| [['ud 6Tt6yev06M Tpog Noto , TQANIA =0.
'@ otoyzvon BA , TQONIA > Pi. I'a otoyeven mpos Avopag , TQNIA p= 3- Pi .
., vy
=>

> GP[B]:=0.7072607424 :




| > GM|[B]:= 0.3875212718 :
> SOL := dsolve({sys, ics})

tuy\/2 sin(B) 497  u2t tuy\[2 cos(P)
SOL = 10(1) = 5 (1) = =10 10000, 0(1) = 5 G4)
=> SOLI := subs([©=0,Q=r], SOL)
tuoﬁsin(ﬁ) 49 1‘2 uoﬁt
SOLI = {0(t) = 5 r{t) = =10+ = 410000, 0(1) 35)
tuy\[2 cos(B) ]
| 2
i Pi
> evalf(subs((-)=(2 —GP[B]),SOLI[]]))
0(1) =0.7071067810  u, sin (B) (36)
(> SOLI[2]
49 £ ”oﬁt
_ (1) === s £ 10000 G7)
[> SOLI[3]
tuo\/?cos(B)
0(t) = (38)
i 2
>
>

Kopteolavég Xovretaypéveg THE OEXHXE
EKTOZEEYXHX

o¢ tpos 10 AAPANEIAKO
LYXTHMA Qxyz :
> LX = evalf(subs( {r=6371-103, 0= (% — GP[B]), ¢=GM[B]}, r-sin(0) -cos( ) ))
LX := 4.483774648 x 10° (39)

> LY:= evalf(subs( r=6371-103, 0= (% — GP[B]), ®=GM][B]}, r-sin(0) -sin(0) ))

LY := 1.830098846 x 10° (40)

> L7 = evalf(subs( r=6371-103, 0= (% — GP[B]), 6=GM|[B]}, r-cos(e) ))

LZ = 4.139582603 x 10° (41)

>




AAAATH XYXTHMATOX XYNTETAI'MENQN :

TPOXIAZ BAHMATOZX:

a(1) = 0.7071067810 7 4y sin( ) (36)

A ey

_a9f V2
()= -2+ ———+ 10000 (37)

1 J 2 cos(p)

6(r) = 3 (38)
>
| > K[8] = rhs((38)) :
> K[0] = rhs((36)) :
| > K[r] = rhs((37)):
> K_:==K[r]-_r+K[0]-_0+K[0]-_¢:
>

> K[x] = Component( eval(subs( {0)=7.292~10_5,r=6371-103,9= (%

—GP[B]), o= GM[B]}, ChangeBasis(K , 1) ) J, IJ
K =-3.448516053 £ + 0.4976467521 uyt+ 7037.787863 + 0.4253769224 tu,, cos(B) 42)
— 0.2672118704 ¢ u, sin(p)

> K[y] == Component( eval(subs( {0)=7.292'10_5,r=6371-103, 0= (%

—GP[B]J, ¢=GM|B] }, ChangeBasis(K , 1) ) j, 2)
Ky = -1.407547378 £ + 0.2031196522 uyt + 2872.545670 + 0.1736219762 tu,, cos(B) 43)
+ 0.6546738242 t u sin(p)

> K[z] = Component( eval(subs( {(o=7.292-10_5,r=6371 -103, 0= (%

—GP[B]), 0=GM|B] }, ChangeBasis(K , 1) ) ), 3)

K =-3.183794499 £ + 0.4594454448 uyt + 6497.539794 — 0.5375033795 t u,, cos(B) 44)



\%

v

Enouévoogn TPOXIA BAHMATOX
Exer Kapteowoveg XOvTeETOyEVES

¢ tpos 1o AAPANEIAKO
YXYXTHMA Qxyz:

>
> LXI = K[x]+ LX
LXI :=-3.448516053 £ + 0.4976467521 u, t + 4.490812436 x 10° + 0.4253769224 t u, cos(B) (45)

— 0.2672118704 1 u, sin(B)

(> LYl == K[y]+ LY
LYI :=-1.407547378 £ + 0.2031196522 u, ¢ + 1.832971392 x 10° + 0.1736219762 1 u, cos(B) (46)

+ 0.6546738242 ¢ u sin(p)

(> L7 == K[z]+ LZ
LZI :=-3.183794499 £ + 0.4594454448 u, 1 + 4.146080143 x 10° — 0.5375033795 1 u, cos(B) (47)

| >
>
| >
| >
BEPOIA :
- ) X = 4483.774648
Tz w6 IThaTos : [——8J=40°31 23 N(Boppéc
fRag ) 2 ) (Boppéc) }'B = 1830.098846
| =0 x6 Miog: o= 22"1212" E (Avezohi
Ao oS (Avezed) Z, = 4139582603
( ( 31 23 AN
GP = t"'ﬂ.’f| mmwr| 40+ — + ———, units, deg, rad | |rad GP = 07072607424 rad
| | 60 ' 6060 /)
EZYNTETATMENEZ
— 31 23 . AR
OEZHI EKTOZEYIHE : | GPI'= evaly converd 40+ 35 + oo unitsdegorad || GP1im 0.7072607424
e
GM 1] ( ,"' 12 2 d ﬂ" | d
M = ev ert| 22 4+ =— + it = -
E'”i'f|\ conver | 5o T o go > Mits deg, ra ,|,|”’ GM = 03875212718 rad
GM1 = era.tf[ cw.n'en‘[‘?l + 12 + Lz units, de; rmf\| \l 5712
i = 50 6060 ° > (E€G, )} GMI == 03875212718




2KOITIA : (0.7329911619rad N, 0.3739891520rad E ):

. GP[SK | := 0.7329911619:

- GM|[SK ] = 0.3739891520:

ZYNTETAI'MENEZ ETOXOY :

ZYNTETATMENEZ XTOXOY :

MOZIXA:

X, = 2839799027
TewypodLis Miaroc : Gqu:[ % - e] =55" 75388889 N(Boppag) ¥, = 2188.543388
Tewypoirs Mikos : GM/MJ= =37".62030556 E (Avorol) Z,,+= 5266.446650

= 45 14 . .
GP[M] = m‘aff[ 55+ 0 + dezgﬁee GP) = 55.75388889 degree
45 14 H r— 27 3
GP[M1] = evalf| convert| 55 + Ty + 3600° units, deg, rad | |rad GP, ;= 09730889322 rad
GP[M2] = et-'atf[ cwn-'err[ 55+ hol + 14 units, deg, rad GP, == 09730889322
60 © 36007 e
GM[M] = emif[:}'-' + 37 + ﬂ\t'.-f.‘z ree GM, += 37.62030356 degree
s "T 50 T 3600 ) " S

GP[M1] = canwrt[ST + 37 + ﬁ,rmits, deg, md]md GP, ;= 06565981979 rad

60 3600

37 13.1
GM[M2] = cam-'eﬂ[.‘i'f + @ + 3600

, linits, deg, rr.uf] G_-‘l{w = 0.6565981979

| GP[LA2] = et-'alf[ com-'er.f[34 + —+ i, nnits, deg, md]]

AOX ANTZEAEXL
X1y

Teaypodiks IMidtog : GP[LA]: [ % - B] =134"11333333 N (Boppag) 7o
L4

= —2503.099182
= —4642.993387

Teanpoiis Mijkog :GM[LA]: ¢ =- 118" 3206045 W (Avom)

Z;, = 3573.058618

06 48 )
| GP[LA] = m‘aff[.‘!xl + o0 + 5060 }|degree GPp , += 34.11333333 degree
| GP[LAI] = et-'alf[ com-'er.f[34 + %5 + _8_ unifs, de, md\\rmf GP, ,, = 05953899855 rad
' 60 * 50 go s deg.rad | | Lir T ’

0o GP; ,, = 05953899855

60 6060

19

| GM[LA] = ewdf[—[118+ 50 F e | |degree GM; , = ~118.3296945 degree
| GM[LAI| = et-'a![ cam-'en‘[ - [118 + » + 469 nniss, deg, md\ \md GM, ,, ==—2.065242772 rad
60 60-60 ) e L4l

| GM[LA2] = et-'a![ cam-'en‘[ - [118 + % + ﬁ},rmiﬁ, deg,rmf}}

GM; = —2.065242772

v



ZYNTETAI'MENEX XTOXOY :

KONEZTANTINOYIIOAH :
Feoyporpixs Matoc © [; - BJ =a41"0" 44" N (Boppic)

Tewpogixs Mijkog : § = 28”58 34" E (Avorohi)

GP|P| = m‘aff[ 41 + £ + — 44 degfee

a0 a0-60 |
[l 44 AR
GP[PI] = e\aif[ cam'er.f[ 41 + 50 + — 50.60° nunits, deg, rrm‘J JrrmT

GP[P2] = el'a.!f[ cam'er.f[ 41+ 2 + i, units, deg, md] ]

60 60-60
m evay( 254 55 4 34
GM|[P]: emlf[ 28 + 50 + G060 ) degfee
GM[P1] = et'atf[ cam'er.f[ 28 + LA units, de, rrm‘\| \|rrm‘
. =760 " Go-go M AETAT] )
GM|[P2] = evalf| [ cam-'er.f[zs + 8 4 . units, deg, rad
60 a0 - 00

Xp = 4205.585805

¥p = 2328.902562

Zp = 4180.777665

GPp = 41.0122222] degree

GP;; = 0.7157983114 rad

GPp, = 0.7157983114

GM, = 2897611111 degree

GMp; = 0.5057285435 rad

GMp, = 05057285435

MILANO:

29

ma{/'[il-ﬁ + — + 5060

17
ﬂaff[9+ + 6060

ma{/‘[ﬁ + — 4+ 29

]degmg

]deg?'eae

60-60

17
ﬂa.-,"f[‘}+ + 5060

GP| MIL| == convert((3). units, deg, rad) GPy = 0.7933927411

GM| MIL]| == convert( (4), units, deg, rad GM, 7 = 0.1603618213

0

)

45 45805556 degree

& 188055556 degree

4545805556

9188055556

APXIKH TAXYTHTA EKTOEEYXHX u, =222

T'ONIA EKTOZEYXHX QX [TPOX TO OPIZONTIO EIIIIEAO : o = ???




I'QONIA EKTOZEYXHX QX ITPOX TO KATAKOPY®O EIIIIEAO : B =222

EIIITAXYNXH BAPYTHTAX XTAOGEPH : g= 9.80E2
s

- d
IF'QONIAKH TAXYTHTA IHEPIZETPO®HX THX 'HX : Q=7.292-10 5%

AKTINA I'HZ : 6371 km

APXIKH TAXYTHTA EKTOZEYIHE u,: = ™
TONIA EKTOZEYEIHE QE I[TPOX TO OPIZONTIO EIIIIIEAO : o := 777
MONIA EKTOZEYEHE QF ITPOE TO KATAKOPY®O EIIIIEAO : B =77

EINTAXYNEIH BAPYTHTAX ETAGEPH : g= D.Sﬂl;
&

MONIAKH TAXYTHTA ITEPIETPOSHE THE THE : 0=7.202-10

-5 rad
5

AKTINATHE : 6371 km

BEROIA

> GP[B] = 0.7072607424 :
> GM[B] = 0.3875212718 :

MOSXA

[> GP[M] = 0.9730889322 :
[> GM[M] = 0.6565981979 :
| >

2KOIIA : (0.7329911619rad N, 0.3739891520rad E):
> GP[SK] = 0.7329911619 :
> GM[SK] = 0.3739891520 :

| MILANO

(> GP[MIL] = 0.7933927411 :
[> GM[MIL] = 0.1603618213 :
>

POLH

| >
[> GP[P] = 0.7157983114 :




> GM[P] = 0.5057285435 :

V"

v

LOS ANTZELES

> GP[LA] = 0.5953899855 :
> GM[LA] :=-2.065242772 :

VII

\%

2YNTETAI'MENEZ XTOXOY QX ITPOX TO
AAPANEIAKO XYXTHMA Qxyz

KATA THN XTII'MH THX
EKTOEEYXHX :
=> XI[LA] = evalf(subs([ 0= (% - GP[LA]), 0= (GM[LA]), r=6371-103], r-sin(0)

<os(0) |

XI, = —2.503099182 x 10° (48)

> YI[LA] = evalf(subs([ 0= (% — GP[LA]), 0= (GM[LA]), r=6371-103}, r-sin(0)

-sin(¢>j)
Pi

> ZI[LA] = evalf(subs([ 0= (7 — GP[LA]), o= (GM[LA]), r=6371-103}, r-cos(0) ))

Yl = —4.642993387 x 10° (49)

ZI, = 3.573058618 x 10° (50)

>

2YNTETAI'MENEX ITEPIXTPE®OMENQOY
2TOXO0Y QX ITPOX TO AAPANEIAKO
YXYXTHMA Qxyz

>



-5
> A = subs(®=7.292-10"", -1
A¢ = 0.00007292000000 ¢ (51)

> X[LA] = evalf(subs([ 0= (% - GP[LA]), o=(GM[LA]+ A), r=6371-103}, rsin(0)

-cos<¢)j)

X, = 5.274741047 x 10° cos( -2.065242772 + 0.00007292000000 ¢) (52)

> Y[LA] = evalf(subs([ 0= (P—i - GP[LA]), o=(GM[LA]+ AP), r=6371.103], rsin(0)

2
sin(0) ) |

Y, = 5274741047 x 10° sin( -2.065242772 + 0.00007292000000 ¢) (53)

> Z[LA] = evalf(subs([ 0= (% - GP[LA]), o= (GM[LAL] + AP), r=6371-103}, r
-cos(e)j)

Z, = 3.573058618 x 10° (54)

EITOMENQX EXOYME ITPOX EIIIAYXH
TO LYXTHMA :

> X[LA]— LXI=0
5.274741047 x 10° cos( -2.065242772 + 0.00007292000000 ¢) + 3.448516053 7° (55)

— 04976467521 u 1 — 4.490812436 x 10° — 0.4253769224 1 u, cos()
+0.2672118704 t u, sin(B) =0

(> Y[LA]—LYI=0
5.274741047 x 10° sin ( -2.065242772 + 0.00007292000000 ¢) + 1.407547378 7 (56)

— 0.2031196522 u, t — 1.832971392 x 10° — 0.1736219762 ¢ u,, cos(B)
— 0.6546738242 t u, sin(B) =0

> Z[LA]— LZI=0
-573021.525 + 3.183794499 £ — 0.4594454448 u, ¢ + 0.5375033795  u, cos(B) =0 (57)




_Pi
4
TPEIZ EZIZQYEIY. ME ATNQEXTOYX :
{Pp,uf0], ;1!

ol

> fiolve( {(55), (56), (57)}, {B=Pi.2-Pi, u[0]=0..20000, /=0.3000})
[B=3.785405907, 1 = 1640.294528, uy = 5479.320830}

-5
> AQl = subs({(x)= 7.292-10 t=1640.294528},0)°t)
A¢I = 0.1196102770

IIV "

A¢I == 0.1196102770

(38)

(39)

LOS ANGELES

XQPIZ QYTOKENTPO KAI CORIOLIS
H=10000m

MHKOSTROXIAS = 11154.34240 km

o= Pi , {[3 = 3.785405907, t =1640.294528, u,= 5479.320830}
4

LOS ANGELES
H=10000 m

4

q=ri { B =4.521239410, £ =2573.630349, u = 14194.73594}

LOS ANGELES - AKINHTO
H=10000 m MHEKOSTROXIAS = 11369.95219 km

4

o= Pi ) {[3 =3.700410538, 1 =1658.532747, u, = 5392.273368}




LOS ANGELES
H=1000

o= X1, {B =4.521103945, 1=2572.607327, u, = 1419101955}
4

LOS ANGELES
H=0 m

o=l , {B=4.521084394, = 2572.899365, u, = 14192.90854
4

YYNTETAI'MENEX TPOXIAYX BAHMATOX
QY ITPOX TO AAPAMEIAKO XYXTHMA Qxyz
2YNAPTHXEI TOY XPONOY .

A¢l == 0.1196102770

LOS ANGELES

XQPIZ OYTOKENTPO KAI CORIOLIS
H=10000m

o= Pi , {B =3.785405907, =1640.294528, u , = 5479.32083{]}
MHKOSTROXIAS = 11154.34240 km

> LLXI == evalf[subs”(x = % ’ B = 3.785405907, u

|

LLX] :=-3.448516053 £ + 1741.430841 ¢ + 4.490812436 x 10° (60)

0
= 5479.320830‘, LXI




> LLYI = evalf[subs[‘(x = % 0 B = 3.785405907, uo

_ 5479.320830’, LY]]]

LLYI ==-1.407547378 £ — 1801.124880 ¢ + 1.832971392 x 10° (61)

> LLZI = evalf[subs”(x = %i 0 B = 3.785405907, uO

_ 5479.320830’, LZ]]]

LLZI ==-3.183794499 7 4 4873.020063 ¢ + 4.146080143 x 10° (62)

> TROXIA = spacecurve( [LLX1, LLY1, LLZI], t = 0
..1640.294528, color = blue, thickness =3, linestyle = 1) :

>

> MHKOSTROXIAS = convert(int(sqrt( (diff (LLX1, t))* + (diff (LLY1, t))* + (diff (LLZI,

0)?),t=0..1640.294528), units, m, km)km

i MHKOSTROXIAS = 11154.34240 km (63)
>
] AIIEIKONIXH .
> SF := subs(R=6371-10", R-sin(0) -cos($) - i+ R-sin(0) -sin(¢)-_j+ R
-cos(0) - k) A
SF := 6371000 sin(0) cos(¢) i + 6371000 sin(8) sin(¢) ;j + 6371000 cos(0) k (64)

Pi
> SFAIRA = plotSd( [ Component(SF, 1), Component(SF, 2), Component(SF,3)],0=0 ..71, (0}

=0..GM|[B], transparency = 0.50, style = surface) :

_> Component(subs(¢=GM[B], SF), 1), Component(subs(¢ =GM[B], SF),2),
Component(subs(¢=GM[B], SF), 3)
6371000 sin(0) cos(0.3875212718), 6371000 sin(6) sin(0.3875212718), 6371000 cos(6)  (65)

> Student[VectorCalculus|[ TNBFrame]( ((65)),0)[1]
0.9258486015 cos(0)

0.3778946513 cos(6) (66)
-1.000000000 sin(6)




> 70 = eval(subs(9= (% — GP[B]), ((66)[1]- i+ (66)[2] j+ (66)[3]-_k)) )

T = 0.6015738131 i + 0.2455385535 j — 0.7601445693 k

(> Norm((67))
1.000000000

Pi Pi
> Component(subs(@ = (71 - GP[B]), SF), 1), Component(subs(@ = (71 - GP[B]),

2
6371000 sin (0.8635355846) cos(®), 6371000 sin (0.8635355846) sin(¢),

6371000 cos(0.8635355846)

> Student[VectorCalculus|[ TNBFrame]( ((69)),¢)[1]
-0.9999999999 sin (¢)

0.9999999999 cos( ¢)
0.

SF), 2), Component(subs(ez (P—i - GP[B]), SF), 3)

> T¢_ = eval(subs(6=GM[B], (TO)[1]-_i + (70)[2]-_j + (T0)[3]-_k)))
T :=-0.3778946513 i + 0.9258486012
(> Norm((71))
0.9999999999
(>  NBEROIA := (67)  (71) A
NBEROIA = 0.7037787862 i + 0.2872545670 j + 0.6497539795 k

(> Norm((73))
1.000000000

>
> 76 = arrow((LX, LY, LZ), {1.5-10°- Component(T6_, 1), 1.5-10°- Component(T6 _, 2), 1.5
-10°- Component (10 , 3) > , width ="70000, head width= 200000, head length =400000,

_ color=red) :

> T¢ = arrow( (LX,LY,LZ), <1.5~106- Component(T¢ , 1), 1.5-10° Component(T¢p ,2), 1.5
-10°- Component(T¢ , 3) > , width =70000, head width=200000, head length = 400000,
_ color = blue) :

> NB = arrow((LX, LY, LZ), {1.5-10°- Component(NBEROIA, 1), 1.5-10°

- Component(NBEROIA, 2), 1.5- 10°- Component(NBEROIA, 3)), width ="70000,
_ head width=200000, head length =400000, color = green) :
>
:> BEROIA = pointplot3d([LX, LY, LZ], color = green, symbol = solidsphere, symbolsize="1T) :
(> ONOMAI = textplot3d([LX, LY — 250000, LZ — 200000, "B"], font = [ arial, bold, 14], color

=black) :

> GRNMES := spacecurve( [ Component(subs(o =0, SF), 1), Component(subs(¢p=0, SF),2),

(67)

(68)

(69)

(70)

(71)

(72)

(73)

(74)



Pi
Component(subs( 0=0, SF) ,3 ) ], 0=0.. 71 , color =black, thickness =3 ) :

Pi Pi
> MES90 = spacecurve( Component(subs ((1) = 71, SF) , 1 ), Component(subs ((1) = 71, SFJ ,

Pi . Pi
2), Component(subs(d) = 71, SF), 3) ,0=0 ..71, color =gold, thickness = 3) :

Pi
> ISHM := Spacecurve( [Component(subs (9 1

EE SF), lj, Component(subs(ez %, SF),

2), Component(subs(@ = %, SF), 3) , 0=0..2-Pi, color =black, thickness = 3) :

> BMES := spacecurve( [ Component(subs(o=GM|[B], SF), 1), Component(subs($d=GM[B],

Pi
SF), 2), Component(subs(¢ =GM|[B], SF), 3) ], 0=0 ..71, color=red, thickness=2) :

Pi
> BPAR = spacecurve( :

Component(subs (9 = ( 5 GP[B] ) , SF) , 1 ), Component(subs (9

= (& — GP[B]), SF), 2), Component(subs(GZ (

: P —GP[B]),SF),3)

2

,0=0.2

-Pi, color = blue, thickness =2, linestyle = 2) :

> AKTINA := spacecurve( [0 + A- (LX — 0),0 + A-(LY—0),0 + A- (LZ—0) ], A=0..1, color
= blue, thickness=1, lineslyleZSOZid) :

>

> LOSANGELES := pointplot3d(subs(t =1640.294528, [ X[LA],
Y[LA], Z|LA]]), color= red, symbol = solidsphere, symbolsize =T)

>

> LAMES = spacecurve( | Component(subs(d=GM[LA] + A¢l, SF),

1), Component(subs(¢ = GM[LA] + Adl, SF), 2),
Component(subs(¢ = GM|LA + Adl |, SF),3)],0=0 ..%, color
= red, thickness = 3, linestyle = 2) :

> LAPAR = spacecurve(

Component(subs(9= (% — GP[LA]),

SF), 1), Component(subs(9= (% — GP[LA]), SF), 2),



Component(subs(9= (% — GP[LA]), SF), 3)], ¢=0.2-Pi,

color = blue, thickness = 2, linestyle = 2) :

(> ONOMA = textplot3d( [ XI[LA], YI[LA] — 800000, ZI[LA] + 10000, "LA"], font = [aridl,
_ bold, 14, color = black) :

>

> LOSANGELES] := pointplot3d([ X1[LA], YI[LA], ZI[LA]], color
= blue, symbol = solidsphere, symbolsize =17) :

>

> LAMES] = spacecurve( | Component(subs(d=GM[LA], SF), 1),
Component(subs(¢ = GM[LA], SF), 2), Component(subs($

=GM[LA], SF),3)],0=0 ..l;l, color = red, thickness = 2) :

>
;> A = pointplot3d([0, 0, 0], color =yellow, symbol = solidsphere, symbolsize= 15, axes = none) :
> Ax == arrow((-1.1-6371-10, 0, 0, (2.2:6371-10%, 0, 0), width = 50000, head _width
i =200000, head_length = 400000, color = black) :
> Ay == arrow({0,-1.1-6371-10%, 0), (0, 2.2-6371-10%, 0), width = 50000, head width
i =200000, head_length = 400000, color = black) :
> Az == arrow({0,0,-1.1-6371-10°), (0, 0, 2.2-6371-10%), width = 50000, head width
i =200000, head_length = 400000, color = black) :
[> SYNOLO := display(SFAIRA, BEROIA, AKTINA, T6, T$, NB, GRNMES, ISHM, MES90,

I BMES, BPAR, LOSANGELES1, LAMES])
> SYNOLOI = display( A, Ax, Ay, Az, BEROI4, ONOMA, ONOMAI,
i LOSANGELES, LAMES, LAPAR, TROXIA ) :
> display( A, Ax, Ay, Az, SFAIRA, BEROIA, AKTINA, T6, T¢, NB, GRNMES, ISHM, MES90),
BMES, BPAR, LOSANGELES, LAMES, LAPAR, LOSANGELES 1, LAMES],
ON OMA, ONOMAI , TR OXIA, scaling = constrained, axes = none, orientation

=[25,75, 0], labels = [x, y, z], labelfont = [ arial, bold, 14 ], title
="ME ZTOXO TO LOS-ANGELES\nXABBAZX I1. TABPIHAIAHX", titlefont = [ arial, bold,
141])




ME XTOXO TO LOS-ANGELES
YABBAX II. TABPIHAIAHX

D

>
> BLHMA = animate(pointplot3d, [[LLX1, LLY1, LLZI ], symbol
= solidcircle, symbolsize = 8, color=red, |, t=0..1640.294528,
frames =100) :

>
> ANIM := animate(plottools| rotate], | SYNOLO, A¢l -k, [0, 0, 0],
[0, 0,1]]], £=0..1, frames = 100, scaling = constrained,




i orientation = |25, 75, 0], axes = none) :
> display(SYNOLOI, ANIM, BLHMA, scaling = constrained, axes = none, orientation = 25,75,
0], labels =[x, y, z], labelfont = | arial, bold, 14, title
="ANIMATE\nME XTOXO TO LOS-ANGELES\nZABBAX I1. TABPIHAIAHY, titlefont
= [arial, bold, 141])

ANIMATE
ME XTOXO TO LOS-ANGELES
YABBAX II. TABPIHAIAHX




