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OOt\dCl. F as tll"la. ~nC.\O~ 1/1 "'e~n...!4 ~or un CO"'Ju,,-b ~e .sumM:l. 

lll\1lt-d.&.OS" (j0"- l~ Cl:'l')á\.c{o~ &e qu.t" !os- ~onel\te!"S se~n (j'osa+IVOS. 

F~a_ et ~~S ~I""O \\0 (forlen o r I se (f rect.,s ~r.á' et c~ku 10 de

\... Cunc\o;'_ t= en. X := dI I Lo ~l.Le hace 6c.o(\S'eJ~b\e la &~~Inu::l 0(; 

&e.. t.t.r'I~. ~r'\ClO~ Q~fec.IOLI, c:ru..e slrnf(\.~lqU.e. el c~\cl.A.lo y <ttu!.. 
se.. re &.\J...O:!! :0\1 : 

(16.1~."3.) 

::::.0 

...... _

c..pCn' 1=""( eh... ,n ) 

L ..... eCU~c.lo;; de las e>e,.,.,d,e,des:- t:J.t! ICll el;¡.S'Lc'::l, se ob~jel1e ~or 

S(l'"'ntfle &e,.\..,.sc\O~/ G\l,hc.lon~;'&ol'e. UI"t SI~1'I0 mel10Sq .se ..st!. de..l€.... 
lc.-t.~ h'z~r - el Sl(au.~en-lecr\+e."l-o &e SI'3I"\OS: 

(16. ~.4.) 

& &o,,&e S<z ha. U~' h'2....,&)o el hc!!.Cho c::te qu.e: c::#r=c~/C) :: F(,><, C--I) 
ue E'S ';:;t"llmenie. deMo -tra.b\e. d)'l 
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1.4. c~rCj~ A, d,e Se InICI~ -en un;.. Clerl-o::.. secc:.\O;' d.lst&nle &.r 

JlGi ~o,o \~U\ er&o, "1 al ~et d.er-ec..ho" lo q~ mO+I"". ~.....e. 1.. ecU~c:..IO;; 

ae. \Ol.. el;:':shca.. ~~ dl~e..ren~e el". ellr\+er"alo (0, de) '7 en el 

C&J.,L); ':l.\ " .. r\~r I~s Consf&'l\+e..r &.e In1eC)(,~lo~ <::arrf!~O"dlel\tes . 

•j4---d 

+-~ ~ 
foJ.emoS' e..s';'.;)..b\ecer la.. 

v ~I'" I o:.c:..\.o~ &f! \~ C'onS lo nt-.es 

de. IYl+-E!Cj'C"élLc:..IÓ"", e" ~u.nCto:' 

,Je /.a a.hSc;.IS~, a....h,~1e 

I;:r." QX~ ('Q:!> (on :-----v------' 
X e (dJ:, L.) 

L ----.l~-

eV\ CI.I.'10 c...so, I~ ecUélroC.IO;; ~e l. el,¡(s+ \c.;:¡,,, \I~ \~.&.... ~"I'"" i-oJ~ )< 

ser"'; : 

\1c.,..) = (1.<0 ~.\.c~ rx-d z.1°) cos (o(t).¡... (t<2.+w:, rx- d.:tl') aen( oet) 
c: 

-~rc:l:r. X +F(X,c..) 

N e! L.. 


e~) ::. ~ [ ("'o + K I r'>'_~Ll°) sen ( al [) - (1.<2. + K31x-&slO}c.os ( o([.)J 

1-	 f\fd ~ . - F l~1 c-~) 

N e! L' 


(1'- t~.S'.) 

L-..s COnoS';' ~wJ-• .l K'0J K., • \<'l.. Lf K'3 5& &e1-erm I r'I ... r~~ I rná'0t'/\f!ndo 

16...$. ce 1'\ & \ Clo f'I e.s .::Q.e . c:o"+crr'\O : 

r-x:-o-~ ~:;;o-_·- ---1 
I 	 .... .... . . ..... .. _. 1 

-:¡~: x ::::~.r . c::::::::> "l ~ex... ) .::. 'O ex-+) 11 

ecx+) :. e LX...,.) :se::.. ti 

~.. 	 .. . .... .. .. ... ..-. 

4~.. \1J 	 )(:: L c::::i) -~l')()":::' O 

L-------- ------' 
Af\l9~ern.os I~...(e.. "C::::Pl"!cl~ClO~ ~ 


c::. 


'1(0) :: o :: . K'O'cas{ ~O,,) + K2. ~ ( ~c) AfJ-:¡....o 
NC~ L 
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Roberto Guerra Fontana 15f't'!;"Cl"OS doe 2: os:a.OEN e.. 1:. FLe:?\.OCOII'tPR.eSIO~1 1t:..4-6.: 

Ce" el f,,\-e.rvaJo (o, &J:) los COf'lst-.:t...,t-<::.s ~~~d~"b.s..A.e rX-&1'o 

&eberi!l~ no +ene,..se evt c.u.~",t.~/ ~:S; corno U. ~~I"\C.lO~ ¡>Cx, c.) o 

\~ FCx( C-IJ ) 
O f~IJJ."'&o : lO:. K"o J {16. I~. ó.) 

e 
A í el::¡' dI 
N e: L 

'/ e en'1 CdJ:,..) :::. (Ko+-~",)c.oS' 9 t- (K2i-1o<'3)~.Q - A rd.~ dI +- ,(e) 
/ \ Nc! l 

(<Rec. ....-e,..&.~se cr'e F(&,r,C);;: lf( c.) ) 

'X -=.. d r e :. o( d.:r!L 

e (&.r;.. ) ': o( [ ~e,:é - '<'2 coSQ1 + A rJ~ _ 
L.. / -... I\l c~ L 

e td t ... ) = e (&~ ..) 

~ 


-Q!. K, sen.8 - ~. K3 Cose -- lf>( C-I) =- o 
L.... L.. . 

~ 

~ K, ;;n. e-- K3 -co-;-e~-~. tp lC-1 ) - o 7[(6 .IT. g. ) 


,~_-" -._ - _ __ ---- ____1 

Re.so\v,e#\&o e\ S(s\e.lT'I~ 11J.e.. Jle.~,nen \¡"'3 \~u~&.~e!"s U6.11o~")1 

[~(I,.no~.) &e.. rr\c.Ójnl'\.'}'~· \'<1 "'lK",l, Se. Ob;'l~"e. et ~ue: 

lil2 • ~Df~ 
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0-= (~(C-1) s-en e -'f(c.)c..c::>SS) c.os o( + (K2-c.os e ~ lf ((.-1) -~ 6> ce lC.)) S'ef'lo( 

. e 
- PI r~~. +- F ( LI e) 

t-.J c.' 

-F(L,C.) + ~ lflC-,)(c.oS9 s-enol -.sE!l'Ieco J'o() 

+~ le ) ( .e., El ....,,,'" ... eo s e<oso(~ 

1<'1.=,¿,,¡ l~~~- F(L, e) +;- te(~-I) sen (a/-~) + lf'L~) eo, (./ _8)J 

~( ....... bCJ\I'2.~&.o t~ d,~e,.~Y\c.I~ o(-e r"-: 

ot-e :: O¿ - o(~~ ::0( (-i ~~) = o( (L~dr) =- ot ~ 

~w.B ... ,.:¡¡,.,~V 


~- S\.LS~\-\.u.':1.e,,&.C) I~.s .. COl"\s~~I'I~es k~l~IK''l T K) .IJA (l6.,.:j!.5~~1 S:t!!.. obt( 

l~ e.)(¡Pc-e.st D~ ele los- mOll.ml <! l\1-o~ :\.i-e", ...hel'lelo ... los efec1-ol' &e 2!. 

or&.ef\ : 

~"" =r" -dI1<> CE~{e-,)(Sb e ces ( ~t) ~~se sen l"¿"1) + 
+ <f te) (- cose eDS (~)- S~e :'"~~ ("eJl} +- . .. . 

+ S~r'\ (~) \" b:. 4'(C-II sen{o(4) +lf (c)cos (~)_ F(L.JC.) + ArJ~J_Ard~~1 
s:-e..n O( Lo( '- L.. N e! Nc! t.()( le) ...... u - h "H •• ••• d u .. ~.... • •• ••• '.. • . • • • 
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Roberto Guerra Fontana i~FECiOS .A:. 2.!"OfWfi'N 4Wt I:t. FLE')I.OC.OM,.te.I!!SIO,..J ! ló.4i'. 

. ______ . 

+ r><-.t.<l"['I' (C-l) c<>s(~(x-.t.))- ~~( ~(X-.t.<)) \f(c~ 
e 

+ A rd1< _ r-()(, C-I) 
·Ñ e! L 

I 

s~~J'n eL orcaA."I.~r~~ s,g(.lIef\f~:1 

N_ L~N-
V' - R~ 

so: - S-1.se"O+ S.2. .. c.oSO-F(L1C)4-RAL 
N 

9i. So.- RA 
.;. + 

L N 

(B::ro(A
L .. 

. - ,_... . -.. - - .

"~ '1i:' se..,~ • So - ~.)< 

-·lG-4-"-: C.05~ So + ~ 
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... 


t;)(,,,,) = ':;-1 + '12. 


eC.~) =- e" + g,2 


Col'\ .s~ (froce~, Ifu.e&.en ~\cCL\~Se.. ~,..b'¡'~VV\~,..,,4e. lo,," ekc

tos- rJ..e ¿'! ord2el1 (f6t"d C<..c.;:.l'i""ler sl.s¡"em~ .:Ce. a.CCJ.o"e.s. J s(e~do r-.c+\ble.. 

e( ~~~c~... e\ cr("\n.e~(o &.<:- S"1f~F~IC.IO~ ~.s:}'ccJo a \.s a.ec.lOfl~J ~~ 

,,(! .....s~les I ~o 1'\0 con nJert'ncll ::. N 

P.., 

~ ~------~--..----~~ 
\le-fC.\FICA .. F't"IC'fIO ~ 
SupeA.PoSlt:J.6t'1 . 

l~ N.j +t.J:z...---..;..-.,..------.,. ...- 

ND -J E(-t\ ,,", e A e \ 
S "'(ft!r 13'0 SI c.t o~ . 

.D~. {~" ...Iuteo:z. &e{ (trine ~f'o &e. ~c:z.r fOS",eleA, Cet\ resfe..e.~ ~ 

\;;::'$ a.cc:lo~es. +C"'~".s:,¡e.r.s_a~esr ~I.te.&.e.. lJ,t-dLz.;..,rSe.. 1-¿1ecl\lCiIL "';;¡. e~u.~.rt~1 
&.e &e'J'col'1'\(fcl\e.r c:::u..4..:l.l1,·lle,. a-a:lc:A r &un ca"Juf\b de .i).o:::.IOt"lc:..s c~~i?

r;s.hc...s .. elem.e",,\-6.\~J 'f ~\lc~r ;;;. I.s r"n1S:m2\.S el (froc:::~o "(fG!.r,:).~rlo 

q~e. .. ac.;:r.b"moS' .. &.e &.1!!!"&'JQr. 

~\--G'r-Dc; r~~ ql.t~ se ~D ....ht et.1. C:"(f~ hdos ~te.r-Lores, n!.rln""Jt'J 

"'Q "'9~.s SI~\el'1te"",1e ~é!>'1~':'.s J'm V('!)I.J.,Z.Ol/ ~lCton~Je. ~ C,:'fM.u/~ 

.:"..nte.rco,-.es "os: ~r'Ml+e.. c$l.c..... ! ... ,.. "¡J~a.:: "":'....v\te o.t~(qule,. ~t~do k CMefa 

\0 ~u.e.- ..co,,\-~ce .s('!cr"~ {os e~c.tos tle 1. t!,. 't 2 '! o rd.e" • 
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-----.-------------------------------------------------------------------,--------_._------

~E~------------~!GA---------------------

Vi 
,~.... 

T~ :F \L"l ,)~' (~L:,15 r';Ei~ 3'7 
... ¡J ;·;::i4T. ~~=~~:Lx·:JO: :~LF.~it::<L ~..~~~: !:.:;X:L!·F:I;~; .¡2:F=A~;;~;; ;~D=:. '~T=5: ~:"5·:je. 11 ~e 

:CiD .~:EM---------p~.'~C~:<) CrC... ICO C¿ :r~Tr:,4GA C~ ·:AF.I;AS-------·-------
:LD GATg 5 ~,rno!enrO'P1ountu;¡ R,reGart:da T,t~aG¿~lal.F fIn 
120 C~\G~~;:::~A~::,;;;~;+::CLS.·_¡)Cf1;t: 3,:8.,~::t,~·,; G j 

í61~ ;:$=~}~KE'7:i'_;: ~.~:::¡¡a THEN ~60 

:7D RC-:-;);;:i: : ,n ',gD iUo:(J. FCR ;:::1 -) :~ ~EHD ~$ ?,$ j ·"s=CS i1t.ri .,= 
:80 NEX'" r.lF K=C THEN :5D 
:90 LC;:HTE 7,l'f,F;.lNT C$.~~=K-:.:F ,',=4 -HEN lCQO 
:00 A~,=aiTltef¡';:d,3d dE 1.; ACC~GNl! I?' !(=3 r:";E;'· ;¡$=As.... h en ;~ e;ct'.- !:QUIE;::<~ '1 

:05 IF K=O TH€N ~$:PS+~ (oositivo an~ihor;rio) (m~t~ '1 ~=iJOQQO~ 

207 i' ,,=, THEr! AS=A$+" (tonelad,a;;' l. C=:ooo 
~'Ga IF { "'HE}~ ;~S:A$"ll ¡t/~) \l. ~=10 

t ,j.tV,;-=210 ....v __ n·i.

:20 Ai=':DIST:NC!A,j IF ,~l 7HE~ A$:~$+~ IN¡~IAL!I 

230 L:jC~Té lD, 5·pqINT A$: 11 al e~.::tremc rZQUIE;:C!OIl. INPUT I en metros=~ },¡ 

:;1.1) CI=DH:JO :F Jlm THEN 230 
250 :~ ~i <2 THEN 500 
:'~O i..,:)(Jié 11 5. INF'UT <I'jISTANCIA ¡:el ¡:-lrH:¡L ,:e l..u !,j,:,:i¿n ~l ,~}~tr'5HBO S:ERE'2!1C: er¡ ID.:; 1 ;F 
270 DF=DFHOO F XL -DUOF 01\ OF·:¡J íHp: 260 
280 TF' K(3 THS:V 5:;0 
::;0 _'JC~E 12,5: !:iPUT'il'lte1'lSlda,11e 1; QI~i::GN en el e}:tl' JERE;~HO !t.hi.:; ,! ,qF 
30G ::F=AFcíe: AE=f¡L AFF:::Ar: .Al= (AF-:;!)! ~XL-~F-E,I) J!::'::AI 
sao ~::¡í----------DE~·c:OMPl)SIC!CN EN ACerONE::· :LtMENT~LES----
510 NM=Q 
520 IF ~I;:¡¡) Tí;fN NM=NtI.;.LClll11)=I(:G(NMl=XL-JI A(rlM)='lI 
530 IF K {2 C'R élF'::O iHEN 600 
5..0 IF AFCO THEN NM=Ní~+lC(NM)=KDa¡M';;DF~(Nii)=-AF 
5~li IF .{:::] THEr¡ ~I.:;AIIHF=AF;:-: K::::' GOT0 520 

600 ,~EM--------MF T DE" "':H1íA- ACl.:I{!rI EWíENT~L -----------. 
610 FC'R 1::1 70 NM:f;::A{Ii:U::¡j(DDI=XL-U N=CII!!{=l 
62D ;~OSUB 9000 RA=V/XL: N=N-l GOSUB 9000 RB=V-,A 
622 ii=C:!l+2:iJ=XL-OUCSUB 9000 

RFf¡:; (í;A~·XL··3/¡¡,,:vi ¡'XUIW;: ;;:AUII=RIi/!\XlL. ~:~#=a;U!l*:(L ~! il:::JI, XL. n!!=¡;, 1\ ,:XL 
624- lí=C :J)-: ,GOSue· 9300: Sl":::XLJfFII/AL¡:~¡¡ . .'1=:.: (I) GQSUB noo S2lí=f¡f 
625 ilOIl=HLF:~#~¡;2# AlIl=ALF>i#*Oa. ALFAUD::ALFAlI/XL, X=XL. !~CSL:g nao 
627 SOIf= ISHI·'SIN (AOIf) +S21f*CiJS (AOll) -FII+R!ílil ¡SIN (ALFAD) 
628 ~IROA~:::;IROA¡HLFAlJiI;60ll+RlllJlI: t=XL: ''I=C (1) -1 GOSJB '1200 
6é'Q GIROBij=GIR)BII+RAUII+MI..FAUK·J (Sllt~'20S ¡AOtiJ -S2ij,~SIN (AOIl) -SOIi*COS {ALFAiI);· -FII 
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~3S ~~~ :~:: T~ N5 ~=X-JI 
.~,",,'J :'~=\~ J) -: ¡~~Stie, <JODO: T=~)-~::~ ·'¡=N+ l . GO':UB (?Ü;]O :'~M=; A:« -ti 

~70 T SZ)=T{~~~.T.XM(S~>=Xi{S%)t{M 
671 G:RJ(S~~=GrR0(S:)-;F;+GIRa!RIG 
~7~ '¡ (S~~:' :::.~¡ (¡3;~} ... ;FA·~:< t'('/F: IG. R:< #::;~:;;J#'~'< 
675 AO~=ALFAU~*X:Y2»=50.j5IN;AON1-RXN.GIRC2~=-5C~.ALF;UN'C05(AO#¡~RAU# 


680 rF U/O THEN 700 

.SG2"2~=ALFAUII·~U::O< (Ij .~0';UB 0;;:00 :i:~=;!:l*+Fij-S1í¡ISW (H2~f, -S:ii*:::)S :il2;l; 

690 M=M-l:G~SUB ?:OO.GIR02~=GiRC2~+~~FAUNl~SlM*eOS{A2")-52W*SIN(A2n»-F~ 

71D >:~2 (S;~j =XM ,'S~::, +AXIL*V1~ 
'?OO X=X tXX '·'4EXT 3i. ~lEXT r: GCTt) 100 

;:EM------LISTAC·ü DE RESU;"-ADO~--------------------

lC:O 	XX=Xl/(NS-: .. X=O 
:F :~::1 Ti1EN ,..PRINT CHF~$;: 1::: ~P9INT :l------~ES~LTACCS----- '1 

IF T~~=O THEN CLS: LOCATE :, ~O: ;~C!L~~~ 0,6: P~::NT "RESUL TAL-C,;!; .(,:L.O=1040 
?0R 1=1 ro NS:IF 7%=1 T~EN 1070 ~LSE L=L~l.!F L{Z4 T~EN :070:CSG 

1060 	 IF INKEY$="" THEN 1060 ELSE '~~S::"=l 
C!F=\¡lOO·~C=2.GOSUB 9100:AS=:¡X=,t-LIT$+" T=:'.C!F=T(I)!1008:070 

.-,-..-", ... :.;::..., 	 ;;~::SUB 91;JG.A$=A$-tL!T$~~;IF=X~i(I)/lJOOOGi GOSJ2.910C 
'~$=~s+u :~=;;"'lIT~,+'¡ :12='¡ C::::(12(I)/~'=DODO: .¡~:jsü~. 91DO.~·$=~l+LIT$ 

~ ~ :-1"1 	 Ir T~;=O THE:·: LO~~¡:l:E L,!, !=~~HlT A$ ELSE LP~:I~~T H$ 
:;=.~·t;~A r~EXT - .IF ;~~:O 7i~t)! :130 
:..F'~~rNT eHR$ ~12) .!..FHINT ¡¡------¡:;:~SUL:A[;C:S----- G0T~· 1: 50 

:i~O IF INKEyS=3n ~HE~ 1:30 
11-4D CLS:LCCATE ¡,~O'C0LOR n,b:F¡;~INT ¡JF~ES;jLTADt)Sil .COL~·R ,S,J:~=: 
1150 ;:}R I=1 70 NSJF TX=l THEf~ 1:70 ELSE L=i.:r l:IF L;::1- 7HEf~ 1170 
:168 iF !NKEY'=" THEN 1160 ELSE ~~5:~=1 

: i 70 ~~lF:::X/:OO: ND=2: NT=7: GOSUB 9100. A$= "X=".J.L!i$-t- t' ANG::1 

, :~IF=GIR(:;: r:' 

l13ü _~m=4.·~OSUB 9100'H$=AS.¡.LIT'!+:1 ANG2::. i ¡ .~,~:F=I;IE02(¡) :G;)Sue· ':1100 


~_'-:'4 

1:90 	Ai=A$+LIT$.,.ll V=lt ~·jC:=2.(IF;Y~I:; GC!SilE· 9100 A$=A$+LIT$+11 ":-'2=:1 
:2QO~IF=v~ (1: G;j5UB 9100 A'l=AS+LIH 

1210 Ir- 7Z=G THEN LC·t2ATE L.1: PRINT AS ELSE LF~JNT A$ 

1.220 X=X+XX.NEXT 1 
1221 CF=:;mOAII ND=4:G()SUB °lOO 
~222 A$=" GIR~ IZflUIERDO='+LIT$+" 
1223 ~$=A$+LIT$:L=L+l 
:224 IF :;;=0 ¡HEN L'ji2ATE L, 1. PRINT Al EL SE ~?RINT Al 
1228 IF T~=¡ THEN 1260 
1230 iP INKEY$='" THEN 1230 
:2'0 CL5:INPUT "¿se aesean i~orlMir? IS/N)=',AS.iF AI='S' THEN 7~=1.GCTC :020 
1250 IF A$O "h¡' THEN 1240 
1260 ;~LS:L.;Ji2ATE 5,20: !NPUT "~se deSi3n ¡;:;¡!;:IJ1;;;\' ..ás vi;;"s" (S¡¡';¡=" A$ 
12iO 	 IF Ai="S" THEN 32 
12SíJ 	 ¡F A$ () UN" THEN 1260 
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---------------------------------------------------~--------------

"e ~: }:;: ~ F >~;" ,] :~R ._~ ~ ¡J ':'h: .q=O T~E>~ ~lJ'~Q 

':"-"-."~ IF L;=Q nE\ :;- ;f ¡J ~H~N i09C E~·~E 9Dt,O 

~J6G :~ /=-1 T~EN ?~90 

91:5 :F ~,;ü THEN :.. I:$=·!D ,;.STRIN!;'l;,f~C: al!:: "~;r:j 1150 
~l:G ~:T$:;;Mr:,$::sTR${~f 2~ :N::;LE:N·~:"I~-;) 

','130 I;- :~{:E·+~ T~E¡~ ¡_iT$:;'3T;~I~iG·¡·:;~D+l-;..J J. <:'tLlr~';'~=NC:4-1 


9140 ;..IT$=LEFTi ~LITs, N-:~C.)'" ¡¡:+R!,~HT$ n.. IT$. ND} 

;~50 :F ¿IF~O T~EN LITS=,_i'+LITi ~LSE ~IT$=~ 1+~ITs 


9155 ~IT$;:Rli~HT~ ;:STRING$.(N7, ,:,+~IT$. i~T) 


1:60 ;:ETUEN 

?:03 RE;~------~ (X .l'f) ----..;., AXIL , D r RIG---------
921J F=O:U=X-;)I:F U{O THEN9250 

921~ AC=A:J.=O,K:l 

9220 :j=M-:::~,;, r· N<C THEN 924-0 

9:30 ~=:: -F~I G/~XIL} ,-' ,J, .,]OSUB ?OOC :~=¡: ~¡vl ,j :'J,;.l: G0 Ti:: '~2ZD 


9:~O ;;=AC·, ;~=A:~~/AXIL 


930U ~:l::;------;::-: ,M) ----A :i:GL, R!G-------
9310 IF 1M ~DD 2!()0 0R M(O THEN ~~:D:GOTO 9330 


~ 9320 ,J,=::rxo.;/z) ·Fi*=A/AXIL~(-R!t;/AXIL;·\J, 


9330 RETIjR~J 

NOTA 
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