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w38 % 20 UAV A5 2ANe) A A o oF Yepdn,

T 4 ax 28 dagEs 7ite 2 7F UAVe] &9E = A Hulde o o E YERdT,
% 5% UAVZ) B4 A4 Hujdel B4 gddoa] A3 A4 Hulde a4 dgog o]%d u oux] ARE
Hagshe Ax «dE vehin

&= 62 UAVZE A7 Ejvde] Sl Gellx ko] olgxe] Algk el &4l Abs Hdistsls A=) 4 A&

E 78 B ouel o Axde] me AV A% H43 gue vepa,

=

B e el old % el AN ekl BAHE BAS Fel olda e 1
we] kA g AAdE dAss A% =W 2L A 2wl JAH g FEstelokyt Btk

o, ARE =Wl Fxatel W Wl vgAF WS Hygom .

g, B owge oy s ol Fuz 7AW 5+ gon, dushs AAdd #45E Rl ohin. aem
B ouge geksl ade] slstel Aud gl vRe Agdn, vel 5Ud9 BRI EE FAW 3
& etk

FAA AAeNA, of® Rol of|l FHLAT "EF'HTL & W, o Sus wlEE A ¢ @ o
£ THALE AgSHE Aol FG 5 oodE AL ouath, E=@, YAl 7]

al
e}, TE THRAE O X
ZH\Q_ n _\?__u, ||”'7]||, “E%“, ||_§_%u %_g] %—O—]-‘]—:—- ;ﬁl
. 9] x

= S=gol AT Eo] EE s=glo] 2
2 FSO &4l vESZS] o dF vEpd.

o= o}LH 7%014 s Agste 99E
Eq o

2y

at
=

5 18 =W, FSO E41 UEYAE UAV #A AE (VAV Station)E 7|50 2 v A4+ Eu 4 (Ground

Terminal: GT)o] A4 7124 H $1A] ‘ﬂﬁﬂﬁ} ] A Huld(GT) zHzhe &g &% upel el 7t
T ARE FHeE dolg £ AAolAY, Fd fAsH: dHEY RF 54 52 s /AT 5 9
th. 2Eal E AA ool A thare] X4 EiulH(GT) 747k 7125 §9) Well A5 UAV(UAV) 9} FSO B41
KX agtﬂ 5’: [e)] r/},

thg=o] UAV(UAV) = 7124 o2 VAV #HAl AEelA tr] delE 4213k VAV ZHA Al EH Holl whal VAV A
AE S Zukslo] UAV %xl dge] o8] A" ARE wg oFdt. AAFd A= wka} ol5atE UAVE o
o] A "Huld () F aAl Xl digshe A ED(GD ¥ A4S Fdste] A Hud (G olA +3
B ARe #1538 45 9 a8x E ARE I53 VAVUAV) & AUAE A7) 918 VAV A Al

2 B8, AYATE 2 Zﬁ] UAV A Al o] g egel mhe} S wjzb+] vA] of7] BeE fAsHA €t

UAV oA AEHE t<rel 1Ak gHuld(GDe 39 ARE 3537 dd Q75 UAV(UAY) 7<=¢t 2zt
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[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]
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UAV(UAV) 9] ol%F Al=E ZAAs Y. a8l AAE /M99 VAVUAV) o ZA " Ales dgstoza, zF VA7) A
A AEE vt o=y v AA Hud(GD) I FSO BA1S F8ste] A4 Hud (Dol £39 AR
T2 gk, olu] UAV ¥4 AlEE &FEE UAV(UAY) 7H¢} ol #AlI8S A% 24T 5= 9

H“

g 53t = AR
TEe 2 e R PR aea UAV Al AlEE vaee] A BRE(GD A FSO SAlE asted
THE AR A5 VAVWUAV7F H78td ouxE sste] S22

2w o] o Aldel mhE UAV A% A S A o] A 7S dEbag

:rL
A ARG T S Qer], UAV A AFe h71Fe b4
&4 5 AEs

w AAldel uh2 VAV A= HH3E A= UAV
B UAVe] 7H==ok 2 UAVE] o]& %=

o] UAV(UAV) < A7 Hud(GDelM =63 4

T 28 FEshu, 2 Al wE UAV Ak A3 A= HA ak ALH(110), UAV Jig A (120,
UAV 7%= 2 A3-(130) R &= 339 A5-(140)E 29T = 3l

29 VAV #l% A3 AA= vl UAV Z4H2be] 91318 8, o ARE H4& b Nle] B 25l A9 9
2 #E JHR AAshs Ao® TP o] A, vl UAV(UAV)7F UAV A AlEM S 51 5istn
=, VAV ¥4 A= ARl g 32 FE(7IME d dZ xyz FEA) e 9710, 0, 0)o& A3}
of, the] TAVUAV) 9] o5 #I=s Alted & 9lvh. T8ar 2 I s feE fiste] v A Erld
(GT)& VAV A Aot EA3t go]9] xy BR(z = 0) Foll flAsh= Aoz 7P,

HA = ARER-(110)= o] UAVUAY) 9] 52t ()& FSO e defel A4 BHrd(G) o] &4l vl
weh Agkstel ARG, o714 A Huld(G) o] A RHde] edd Ao JPgdvt.  1e]an UAV(UAY) 7}
olzat7] ofdel z+ A7 B (GDoll thgsh= FSO A2 Ael= ARdel 52 ¢ glenz, $A4 FSO A
2dz giAE 5 ok B AAdels v TAVIUAV) 7 714" A4 a6 o] T4 w3 $A14
FSO Ad Edle] whe} Fd7h a%(z = DolM ol&dhs Aom 7.

ARE TEMAA ol FaH: el TV F Alm UVIUAT)(n = (1, 2, ~, N)e] mibal ebed 2sl(n = (1, 2,
NDAA S 93 WE(qinDS £E e (winDE 22 $o4 19 22 EAE 5 A
544 1

qm[n] = (xlr;lAV[n]ryl%V[n]l H)T

844 2
qm[n + 1] - qm[n]
t
zEla ge] A 5 d (6D & Ak A% B GTO (1714 k = {1, 2, -, KD 91X 9 (w)E 3]

Faka] 29 &% WlE (v,[n])E UAVY AW £5(v) S 23 F Qubs= A vyn] 11, o714 1 - 1E 2%}
F ) S 7R, Alm UAV(UAV,) 9F Ak 214 BlE 9 (GT,) Atelel Adle 48k 42 1d49 4= ).
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[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]
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784 4

dmk[n] = \/Hz + ”qm[n] - Wk”2

o714 E thael UVUAZE 54 ol 2% bsetm, B Adte] Af=e 28 9 Bele] AN Row
AR, o 4%, HE W (yln)ol the UV #3099 (P) 5H4 5o ol wART

84 5

0.5
4 2 1
P(Vm [n]) - PO 1+ 3||V,,,|| P; 1+ ”Vm [n] “ ”vm [‘Z] ” ot —d()pSA”Vm”?'
Uﬁp 4vU 2vg 2

S
P, =ZpsAQ3R3 1+k;
a1 pu P = 5PSAD R tor | e sy e, pCT OV s el &

Ed v e, Uy, & 28 Sdol=e] | £k, v & UAVY] TH® A Fot 2H fls £x, d = SA
e v, p = w7l BE, s = ZHY Aak, A= 2 Haa d1H, wos UAVE] FAL RS 2E £

F8hA) 5RIE TR UAVE] & 37 olUA(E,,,) 2k /N UAV(UAV,) 2] & 2% AU ()& 2+2 =35+4] 6 %

N
Eprop (@[] Z P(vm[n) 5,

84 7

Em(qm [TL]) = Eprop (qm[n]) + Erso (qm[n]) < Eiotar

A7V Brots A4 HEIEGD) T FSO EAE 98] AEHE ool By, & WiEed ola] 24EE VAV
o) % o2 vhepd

St 2 AAdo A 24 B d(GT) T} UAV(UAY) Alele] FSO AL shgo] 750 ~1600nme]l 2 9] A8 o] &3}
FEE= Ao Mg, FSO A1 HWHE o9 (unlicensed) ~HER O HLE qYEHE A& 5 gle
= = | &)
[e)]

- g2 HolE HiE Zﬂ%% T e AHd AE, = o7l 2ol o o Ao

FSO 7%k Ad 2ae F=2 1 ] Ao} FAE ko] FER QS 74, whEe] AVl e JdRE QT 74
SA7I AV o] AY B¥ew ¥ EdE gAdEn. B B AAdelA UAVE gk Wz
(Modulating Retro-Reflector: MRR) BES 883t $4Ad Alo]e] PAT(Pointing, Acquisition, Tracking)
£ FSO BA1& Fdstazt s A gud (DR ddsts Ao 2 7pggitt.  olo mal x4 v (GT) A
UAV(UAV) 2 9] ¢ FSO AE 2 (hy) ¥ VAV(UAV) 2ol A A7 End(GD) 29 the8 3 FSO Ald 2@ (hy)S

Z247p 8 8 % 99} o] 5 qlu,

N :
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[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

SsE550] 10-2562728
84 8

hUL - Rhlhahp

74 9

hDL — hGU:-'hUG

N(ef7) = et g gayer

2]

s

FH

o714 RS F217]9] Wk EiE MRR REC] YA &3, he th7]
A2 Eud(GT) Atele]l Al (km), Le.= &% ASES Yedt), he
error) 45 YERATE. 283 hy = A HEE(GD)EZFE VAVUAVDZHA Sl Ad 2ds e, hy
UAV(UAV) ol Al A7 ElRjE(GD 7441 9] Ald REs vepdth, 802 994 Ad 2dl(hg)? A8 2 (hg)S
H93 FSO Ad Bd(hy) 7 e o= 74t

=4, h

L
o

o8 o & (Pointing

4
bl

P

oA Alm UAV(UAV,) 2] 1A (qulnD ol A Ak A4 EIuE(GT,) S &3 FSO W2 FSO W3 25 A}
ole] Zt=(gulnD et FSO We] xy Ao 2ol Tzald W xF Alo]o] Zt=(0,[n])E YERE 4= glom, o]d

FSO B9 ¥ o] ¢4d(h)d EJY dlg £4(h,)e E 2= g4=(probability density function:

=
rE
=)
ful
el
[~
fini)

7914 10
b 2u?
= Agexp | ——
p 0&XP —k, wg
7914 11

oy () Rgwh o
1+ q*)kywg (hp) 8q2(A1+17) | < (1-gq )kgwdl g(hp)>
! ' -4

h)y=—""9/'"g"a ("p _ = )%gWa
fhp( p) 4q(A; + A3)A0 \4y 8q%(A1 + 4;)

o714 uE W FAF A= FAorTE S WA Agoli, wiE AT d A W Z | [ -)E 03 1F W

k. = L merrovy) VEer/(vy) v, = |2
] A = UE} 9 7 2\2v, exp(—v2) ' 2sin? ¢y, cOs? Oy v, exp(—v2) 2 wqg
Al TE ],H Eti , 1 1 m m V2 2 O] 3l ,

Vo = |Sin ¢y cos gmklvly Ay = erf(vperf(v,) olt}. Erf(-)E oglds, r,= A9 A= vy

q= min{dy,A,} [(1 + c)oj + ciaé C1C505 + C2€40% ]
2o  Uehd. ikl \} max{Ay,4,} o]t Al AE c1650p8 + 66,08 (L + cd)of + (i + 5ol ,

) )
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[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]
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C,=——m = m L *mCOtmitan by co — _ SotPmi
¢, = —tan 8, , 2 cos? O ) 4 sin? ¢k cos Omg ) = coS Ok ) 5 cos Bmycg] >
. 2 _ - - 2 - -
#(eigenvalue)©lth. o, & UAVY YA (qun]) EEH gk 24, oo = FSO ¥ &5 gk Z4HE e

Wit

??} UAV(UAV) & ©] &3 &5 UEYIdAE = ¥k Aolleol A7) wiizell, UAV(UAV) Sl 14
2 siAd 4 Aok, Alm UVAV(UAV,) 3 Alk A BV (GTy) Akele] LoS &

x& i

Prl

=2

k)

LI

5

w

oo

o

>

i

N

re
i
rlo
O
S
ot

LoS =11 ¢ exp(—=b(WPmi — ©))

180 H
Y = —tan™1 ( )
IR dnmi/) & Ehfan, boh o R4, FEAS 2 A @730 ue AgHE ol

.XL_&

8k 6 YA 12 2 FSO &A1) ek (Upper bound)dll whe} #lm UAV(UAV,) 2+ Ak A7 EIRE(GT) S HE 2

DL
o8 s e Rmios qena aoy ase@moe 42 499 19 uz AvE + 2

RUk - PLOISC‘E

, 4y?
logz 1+y'exp E—
g Wa

F5}4] 14

—_— 2 1 i 8u2
RPL(hy, H,dpmy) = (PIRE)E lEIOgZ (1 +y ‘exp (?))l

g Wd

1-2Lgcq [H2+d2 _ 2,42
2 53 h,mk 1-4Lgcq |H +d
/_ YR"Age ., ye?R*Ate h'mk.

o3 7] A Y = 2m o], v o= 21 o]t}

AN s A4k B a(Gr) ol UAVUAY) 2o 9837t gy art Fesittn 7Faske] UAV(UAV) 9] 1%
RUL

(= 4¥a dold dF&(Tmhk)o] Aoyt H=x A4, 5 32 159 o] g a vy dAE&

UL
(Rmkcyo) s3zz0 2017t \e 24 nw@,)E ANe 5 A9

7914 15
argmax RUL
Hopt
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[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]
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on

)

AL

Y
2

% HH 1% A0 F82) 159 wE HF ak(H,)E Albsta, FE(Hp) B T2

UAV(UAV) 7} ol &3k (D2 AA-E 4 vk, ouk A7|s vie} o], HA % AXE(110)E 7|AHE

A4 Hud (G B4l B4 BAE FSO g 2o wal H2 =) E AAEH, e UAV(UAV) 7}

TU ux()E ARHER, Abdoe] wlel v UAV(UAV)Ol thak 2 X (H,)7F A5ake] Jez Al

4 F% Avk. o] 4, HA ik ALE(110)0= A Ak

A, UAV A5 2451200 KA A4 "Hud(GD el =358 34
SR

( F53517] 98 ol&
Axser, 53] 2 AAldo A VAV 7l AR (120)= oy !

5 & VAV 7H(D =
of| A1 UAV(UAV,) 7} 57

24 Eny
(GT)9) FSO B4 GoolA a5 A4 HudGDH 94S $A8k= A Auzs Az M) Hojsat 4=
QL= HAH o] UV AF(M,) S A

=

T 32 = 29 VAV A AANF9 Al 1A d dF YEhla, = 4= 2=
UAVe] ghds= x4 Bjnjde] 9 oS ek,

T 38 Zx3H, VAV S AAR (1200 VAV 715 243121, AA gHud Sd3(122), A6 &4 2A
(123), A= A FA(124), AMB]2 x| FAR(125), AH|2 A7F FAK(126) = HZ VAV e AA
(127)__ i S 2= 01

= 9= T

oare]

X
o
N
E
o
fu
N

M
]

=)
-
=)
-+

UAV 7R Z2-5-(121)+ UAVE] AA=0DE HAwe 158 XA "Huld (G2 A4 K) 7k %i} o2 Z7IAZ
olt}.  oju] UAV(UAV)Y 7H5=(DE A4 Ema(GT) e A5 (K) otz AdAgsojok k(M = ZUHEE
UAVE] 70D ] H 3t (Me) 2 217 ElrE (6D 9] 714=(K) o] T},

24 gulg g (122)F VAV g 242 (12D AAE = UAVY 5Dl whel K7Rel =14 Eud (GT) 2
Vo] g = B3 dug|Fe 7Nt R K A4 Eeld (DS ZF VAVl tgske edsitl. 24
g SR (122)= AAE UAVE] 4Dl w2t K9] X4 Huld(Gh)eo] BExd AA HEHAE dsse
Ml AEE F2d 4 gtk ojd], ZF AEHE X3E = A A2 A HeE (Dol A48 AMgA 5, Ed
3 o To] 7Med FEHAEE aE B3 dugFS HEee] pRE S Q. = 23 dugse
FAE 7)Eo|nE o7|AE A Awelx ket

T 4MeE 4 o2 bE 437} 6702 X4 Bl (GT) o] 4709 UAV(UAV)o| g3 ¥ s = B dugEs
Hgste] g AHZ FEE ASE ZAEAY. o] A9, Al VAVUAV) Ol == 24 Eud(GD e 7
F(k)E 1ola, YA A2 WA Al4 UAV(UAV, ~ VAVl dd=e A4 Hrd (@D Mk, ~ k)E 25 2

ojtt.

T 494 zZF A E5ud(GD)
UAV(UAV) 3} 541 713t H o) 4%

oz, A% HuE(GDe]

OE.. _{N
rE
o
ful
o
o rlo
S

F ElH|E e FSO B4l 7bs gde
A AYJA T )l W 2717F A=
A oA ARF(123) = 47 o] UAV(UAV) ] Zi5=(Dell whal ZF UAV(UAV,) ol AlE
o] x4 Huld(GT)o] 3w, iy dirg]F(traveling salesman problem: TSP)E 7]uk UA

7b Zpalel Al EFE k, Mo A HEE(D)S BT A fd A5 d4en. oid dugEse &

darglFeoln® o)A E AAlstA dietA e

1=
=

IO £
fi
Lok

e,
_Vli

A2 A FAF(120= dF &M AAF(123)00A AA" &AMl wEt ZF UAVUAV,) 7F &3 k, 7He] A

o

paprx

lshz Az Ae (Pmmove) g S5 1600wt Ao F3@rt.

o
=
i}
=
)—]
o
oft
re
5
)
o
o
ol
ol
o
o
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[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]
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84 16

aprx aprx
Diriove Zmaxw 0),

[Wanisa |l — dn i=0
D;;prx = "Wm,i - Wm,i—lll —2dp, 0<i<knp
[Winill = dn b= fopy
DaPT*

kA 16914 i = Alm UAV(UAV,) ol & k, 71e] #17 BrE(GT) 5 idA #7% Bl (GT)olA i+1d
A A B (GTh) 2 olgshs Agls WehlaL, w,; = Alm UAV(UAV,) Ol &3 iA 273 Erd(GT)) <]
AA WY, dy, = A HEE(GD e T4 v yEbdth

= 5ok 16€ 7h UAVIAV)7E 9199l aiel5e Zlwem 2t A4 Hula(er)e] B4 WA (d) Aol oF
s AeE 2Akskste] Lkt
A2 o

U F4%-(125)% @39 A4 GudEDe 248 2 met Ffshs WU 7E A4 ey
o 9 Aoz daEe 2ap Az A Bz s

ﬁ:
CEEWO B2 Ve F3 AA () F84 173 ol Ak 9

ek 178 o] &3hH, FU3 oUAZ ZF UAV(UAV,)7F ek Hel o)lsd 4= =S 3k A Ag §:=
(maximum range speed)(vy)olA¢] UAVY 32 39 (P(v,))E E53 4 9},

aprx

ofoll AH]2 olUx] 2R (125)% 4-3H4) 16 whe} Zh UAV(UAV,) e A= Ag]( Pmmoves} sl=wu | 2 yay

paprx

o % A (Bue) o 2t UV, ) A= Ae](Pmmove)  An) Ag] $5m(v,) 2 Ad) A %= (v,) 004l

EOPTX

UAVE] 27 S (P )& ol gstel, 2 Mulzs o (Bserv )8 e 180 et Aww

F5}4] 18

P (1? )
aprx __ mr aprx
Eserv - MEtotn:l - z Dmmave
m=

aprx
2514 180] weaw, 2ab A oK (Bserv e wlle) tavay AAlel & dliH A UAve] F wh]
aprx

(Pva)) o A A (Pmmove)o) wa} v Azbe oA 2 Aztsiel Axkd 4 Aot
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[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]
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T AE A AIZE FAE(126)E UAVUAY,)7F A4 Bd 6D 948 fA18ks 2AF Au2s A7k Nerm) &

M UAV(UAY,) 9] % B2 34 A zh(Neowt )2 UAV(UAV,)7F 54 A4 Bl (GT) 9] FSO B4 9domry o}

aprx

& A Bl (GD) o] FSO B4 J7hA o Eab= £8HE GT 0% 28 A7H Nmovesp yavuav,) 7t 54
A2 EHY(GT) 2] FSO B4 dololA ald A4 HuQ(GD)I AAe 48 2AF AHA AZH New) o
RN

webq e 18e] whet AAke :w ul 2 i (Bsers Yol 59 o=z 2 UWVUAV)7E o) A7 Sk

21 ]
£8 Jl5slEE sl A A T8 £ X (maximum endurance speed)(viy) S 7|HFO R A B] A AIZF FAE(126)

= 2Ah Al AN ) g ek 199 mek F4E 5 Alo

84 19
aprx
NOPTE _ Eserv

Y K P(Ume)

A714 Pvee) = HW A7 H(ve)olAe] UAVE] F3 spejz ek 170 whe} AxkE o .

HA AV A5 ARRE12DE £ 192 UAV A50DS] e 2aF Aujs Az Neen)o] AxbE ) ek
203} 7Fo] UAVE] & oA (Bl TiHIBES], TAF A A zr(Noer ) HAoghals UAV A40DE 22 VAV

NG Mope) ZA ARFSES] B 58},

814 20
aprx
opt —
M Etotal

ol 7t uavel iz} wiElelel ola) ARE R A Auz Az NS Hojse] flsiE UAVUA

V)7F A% Hud (6T A A 2 AHjelA anlE= dluxE HAastd dart 97] ot
UAV 7%= 22 3H(130)= VAV i 275 (120) 014 2A€ M 7He] UAVY] o] AXE HAstdr., & A

A UV A% ARSR(130)E 2 UVUAV)7E S8 A% BP LDl FSO B4 99 sl sistel, A%

HYEGD BAL FAFA @3 oBekt A AEE AMBE Ak A% A1) VU,

@R A% HYEGD 429 FS0 B4 99 vlel AYskel S0 FAL FAstE oo AR HHseis
A AE AASR13)E 17T 4 3

ol

1

AN

B A= HAS(181)= ZF UAV(UAV,)7F VAV 7i 2120004 e = &3 dagFel wet
UAV(UVA ol e A7 Eud (D)< i dadss 7Ivtes AQgd M2 ofsd o &Hsh= 4
UA (Bupye) 7F A28t =5 7 A=E HHststar, 4 A= HH345-(133)= 7+ VAV(UAV,) 7} &g
HE(GT) ZAzhe) T4l G HelM A MUA () S A 2Fo] UA (Ee) 2 A7 EHE(GT) 2] F4
AE HOske ¢ =S $A A=s HAsE.

A AR A= HASH(18D) = VAV 7l AAF(120)0] os HAoz dAdE A0 UAVe] A Hrld
(GT) Atele] os A= A A=E HAsisto] AAIH.  olF s B A= HAASFHFA3D= 7

rir
N

o
An)

=
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[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]
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UAV(UVA)7H DAV 2hAl ALE7E $1A08ks 9170, 0, 0] S1XelA Zwete] d9d A4 HEEEDS 449

@Ael whe A AR A 96l gAsks UV Al AHE BAsEE ARshs A% olUA (BTt A

SRR e 7 Bl AR UV 94 ME(u)E A5dor gt ol 7 el 29

(A UNVWVA) Sl HAe] $13 Wel (q.ln])7h & A% UV 35 Amel7] ite]th,

% 55 UWV/E 54 A4 evldel B2 G994 Aud A Holde] $4 9oz o5F o JuX ang

Hnshshe AEe] A et

2} UAV(VAD 7 S K, Aol A BRI F A A BEEED ) B4 oo Agehs Azt of
ARV ZHZE (Nawry,), (e, )2 3HA, 5 50 vhebed uksh o], UAV(UVA) 7 B39 Kk AAe] A4 ©

MUEED F iAA AY HYEEDAA A A% HEEEDE olFshee £LHE A7)

UV(VADZE (+18A A% BYIREDS) B4 GHoR Aehs A7 )4 TR A4 EolEEDel

A GYL olPFHE AN, )9 A2 F34 213 gol £FY Ao,
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