ol abold slae » b 755 (55lucs

Sk 455 5 gas) s Jadlpl 5 (b8 e
Sy aK.f&S‘b c‘;&lﬁ) s S ]3 c}wlfrjl& 03; cw.\i&b 9 @L&SJ) dhﬁ)ﬂ‘ u.:lb.@:u a&w‘.o)‘
OYYOY —z.s0ltani88@GMail.com y a.poureidi@GMail.com s mfarshi@yazd.ac.ir

155 2 Xl g0 pais cpl masd 45 ) shailen 23,8 )13 (G Sle Bl53 0 5 Sz 55) Aholb (0L b cads; 53
4 e 5 ol 4 YU 51 a8 ol gy pols QLRI GGl ueS o 8 all D s le Lol ks 51 ey oo,
:chb.wnx(n—\)/ﬁ'ééﬁw\ sl n— Y o) am 53 1 W 5d Ll o @ ) Con s 0155 2
gl pais (o 3 SE S Geeli (350 pli pdan 55 13 5 o0 I 20D 5 0 Cond paie S paw 2 5 &S
rwjbéjjjaw\‘d|j¢éjbw| .:j.&gcc\élﬁb‘a.}.i@fw@a.\.&d.l:-wjl.oﬂja&ua}ub

| 00 J&i)ﬁ%_)t@%&i‘j‘ &abxlﬂ.’;’o ol 96°NGJL“¢J‘L5|J?C)§‘°’°L5L”¢‘&&’/“‘?

Sgs Sl (gamy paie fleie 4y &ilgi o a5 glaslio @

X000

X @
(]

.. ‘
X®

X000 X ®
( N

X000
( X J
X000

oo 30 o: xoo ooo oo
X @ ([ ] X X
® X ¢

°
(X ) X ® > X ® o0 ) (X ) X0 0 X @ oo
X ° < () X ° X ° X
X ® ® ® ° X ® o X @ X ® °

b (g5, b ¥l Jol> gllol 7 (65lucd e mal &350 1) S
Pl Co s ol 45 Sl jatnin (el on kol (55l o e S35 1, O &S 5 opl me 5l g
it 5 3 W2l 93 e (95,0 rdasls (ol 23 iz (S o Lol 1) (g5l o (51 S SoESL
S 30 $2370 sk Stamilin g Ol 53 45 (g ime GLCLASSL b shaas b cl 300 ol S &S
o dys < dyy Gaalis plil b cb> (655 b Hlez (3lucd o gl anl ¥ S 2 &S plizas Lol 2,8 0
5 ol glapdaw 53 duslie ool oLl @ (5L 503 (nl b 5 Sl dyy < dyy &5 35800 Joolo oy (540
3 g Bl b 5 s 3L5 505 0kl jadrin e 13 KO 308 4L 1 5 Cud S0

- ; . = \
dys < dyy S g 0 ATl dve < dyy )‘ aS dye < dyy 9 dys < dyy ] alols u.:).:g_i}}f dvs pT ]:Y 271\“ ]Z\‘
S| Ls”ﬁ‘*"’ alols 99 9= og.wsm LE W G@L’} =9 dyy < dyy dw,dw,d\\c (p\"pf < p\p\,) — (p\‘pf < p\pv)
. Sl (d\‘“\‘ < d\\‘) — (dy¢ < dyv)
dyy
dyy,dyy, dys oo e
dyy, dys “ d\v,dw,z\f i
YY
d
dys i

dyv,d
@ P A () - @ e

dyy, dys

dry O @ @ @ @

dyy, dys

O nO O 0O O 00 OC @
O diy e (O ..0.‘ @

Sgds oo B> LB 30 K5y 10,8 4l (pl g Concd oY aslie pl el jo cplplo dyy < dyy a5 0l asecs S o>

.:,&@WMQ@%Q@GMQ&,:,JGBLMWQ:YJS.&

ool byl 5 g pSams ¥

L b x|wxd|wadjj4bwnu.u&abwhn‘_;hwuaya}ﬁ.\ﬁwdﬁnw‘ﬁ
35 Wwﬁ,\dﬂﬂfdhw&b Gl L Wg)y et s M,wjzs@‘_;\jmybww1
0330 4 slaas el 81 )5l Gty SIS Wlawe Sazeg 51 0lsw (Jools €0 sbS p slams i led colg
2 3 el QY logn) gl 015 6113 law 45 0 dol s does slST b (QN™) 51 o) wil S50 SIS

352 30 s J> 512 0(n log 1) (Siezey b (o5 5591 45558 o0 ool el (ol (S 3 31uss (33 39 2SS 500

Jodz s ¥

sl Joam G 1) Jgu

P (g 293 O gy 3l O s o

$ AT - CT
) Y —Yo
Y 1A= —\Y

i
1] CorMEN, T. H., LEISERSON, C. E., RIVEST, R. L., AND STEIN, C. Introduction to
Algorithms, 3rd ed. The MIT Press, Cambridge, Massachusetts, 2009.

2| DE BERG, M., CHEONG, O., VAN KREVELD, M., AND OVERMARS, M. Computational
Geometry: Algorithms and Applications, 3rd ed. Springer-Verlag, Berlin, Germany, 2008.

3] NARASIMHAN, G., AND SMID, M. Geometric Spanner Networks. Cambridge University
Press, 2007.

og.;bso B> w).il.n )‘ aS 6 d ul?u." 64-.’.‘)‘3 X

PSS

s oo ol 55 (srns aadllae 45 Sl 5 gualS o sk 3 gl 5 (bl Jilio 51 (S Laosls (g5l
G5 Flaw a5 s gloosls 55 45 Blue 51 (ool 55 aiiS o a3litl o 5 golaws Bl 5 Sl
ol dl.;.ﬁﬁj bl Cj) 6Jl.wg..3jo Jlus cJ.».Su,oJlsJﬂb .:l:u‘ bw.\:ﬁ‘dw L:“ Ao S bjh}jbm
ahais 1 gl Ol s osls (g5l o sl Ugere s, SN 03 2 S b w5800 7 e T
G2 (JEoene 0315 O(nY) g2 €l 25,8 <50 O(n ¥ logn) oles 43 Wl g aholb sl | il 55 ()
0lj 53 Al ol o Gl ¢ 50 0 (Il (l 55 sl (Sonsly & 42 5 b (s 3,185 (5 Sg e J= ol dls
02 O s LT 48 02313 0 00 50 30 ) 4 Wi (ol 55 s a5 4 Ul ol S o (el b 5 S

el Qn ogn) b 1,8 6115 Wlas ool b 5,8 S g S o) s 1) s

doddo )

O ool S 51 el gl &8 sl 5 5ulS o 5k 3 50 £ Ao el Jilows 51 (S5 aasls (63l o Ul
@‘3‘)05L¢w|fuJAL~MJ;L&J.>JJ cULu.ow‘ w‘OMQ‘J“)‘J}";‘jdbmdebﬁJﬂ‘Wj
wile gl Jillae 5,108 o 6 atis . AT SIS R LT, B i s ol 5 s SRR
bbm(b&u)%uwd&dwu wduijawbcb@«.&?wjg&bjudlﬁ ¢ g
g&d‘;cdbh L&J‘j" JJ:JSCLEO‘J Lsé\.&.s.’ AL’UJ c;ﬁw LSLQJJSJ" LSJL““‘?? O §5 LSJ“'SJJ"’ LSLbJJngSJJ
J.L:qun 9w YRV 6)Lu&:—3f 6&&)3@‘}‘&(.&3};@)‘} o3 s )90 &S:J‘lgj cd}wls
wb‘,«&glﬁ),a:yd@u JJSJ‘J‘&JL&M@LOJé . L;ejbﬂjwﬂ(nlogn)wbu‘;dbb
Qg‘ywdﬁ?uﬁj‘ ‘53'“6‘03‘3'”0‘)5@‘ u»l.w‘jgl.mibbo.:‘b LSJL«:G:AJJA‘QJL:J &:@&yw rl:u‘ gbs
Sl ol Jilwo el 51 (galutas o Jub BB £S5 L[] 2,5 05 Le1 pwin (slo el gy il (51 il o 25U
OIS I3 as dmio )y BB Gz slaabols ples slusl cpl S 05ls 5LS (galasl (55l 0 & Lapl &5
o lans dalsl 53 el by e a3l B Lralold (55l o (5151 55kt o Wl (515 00 &1 oy
ol lgm ol & lie ol 5 el el oad 235 0T 51 o oy (8L 1 Wi (il 3 48 3500 7 e

z.93 rL«BQ:JSg,J,o SBap Gl 0 0505 ahais . ol S = {py, Dy, .., pn) C RY 4o game :alis o ,a5
Sl B o dhold (sl 0 2500 i 5 4 S bW 5l (py, py) b

bl Z93 i) 3,5 L3 e O(n*logn) aley 4ol l.a@; Rl OlF s Sl w2 s Lgu‘:ejjfd!@s«.?,slg
Wlaws ol 3 Ll cel Q(nY logn) b oS shls 3ae O(nY) Hlecs o 55 IS Il s . (Col O(nY)
! g aiws RY s adals g3 oo dhold b b L PUS oS wts SLOI Coo s ol sl 53223 slas|
s ol 015 lols 56 dlues el b3 ST 5 o(nYlogn)(_,LoJ‘J: ‘Jb&&j}&‘jsw s o0l s Ll &S]
few! gilwd
3 5 o gy il st LSl R glad 51 bl 28y s o o sosle s 1y dlase ol (i ol 5

Lol oHluc o meaas ©355 Y

wbul;u,abdt,a.s.wuuwﬂeucu.w&chw«Lob()wuwf‘_,b,uﬁbJ;ugbdlj
u&gb%bﬁ:!.mcwwwl,a (doee ) [V] LS Cin fuad) ol aais 1 g 5lwicd po e 5l 5
ijbg.ial.@.ﬂdjjijbubwbdjjwnhwya.\wuywb()dvl.ws.—ufd‘j
s S 53 (il Sl 53 (i) JSdee .S 0 patdin |) dluse (ol 01 S (ol S35 (o Gos &S 5l
:Jy&%w&bnbjbdbw“u.o)‘d)wcb@&j}%%&}‘&bb‘d&‘&b@@ﬁ‘.345“‘&‘
Wlce (ol L1 5 o0 s e (5305 3laas 4 45 5550 55 Slo pue ol cCand 5L0 3550 Sl (] Hs cCel 5LS
Wl il sl 1 QAnTogn) gl 1S «opo 2l s 53 5 18 s O(n) ploj s Jo S dlaw o 0 |,

LS ol

ool S 53 i O Y

S b bl o S 0 oS ey o0 (555 & Mo 3 11 (5L 10 (510 e 3 S (i L
)\ ClSOl p olusl g3 e Jiwwe Cyso o Alud C3 e 6399 dis) (S l> ol b &S cl $39,9 Slasl 5l
o ) Gl Oslie bdol g5lecd o s &jﬂb}ﬂ&)‘ Sgi plb .\.:l.:‘....o.asc,é-ﬁ S S 3 g3, 3lasl
(ﬁ’ Lol ol 1 5 wis Gl Lol (' )dtm;..aib,! > Sl S 9 315 3455 Sy ralold
.‘.ﬁjbjgw eSOl cpl 03,5 39dme 4 Lidw ol 3 .J).VAJ.@LEN
IS &S plaanglie g5 5 oS Clial kol (g3lucs o o (55550 b gLl 5 b wiS 00 SSL o
S0 $35 Sl & oz 3 S5 4 Dy, Y P 4k ol B 45 gl len AS 5 3 5 plonl s
.¢w|pz-;|J.gbmoss,f,bsg,@;gu%‘b\@bmupiwu‘@'ﬁdgm@@ wmwab
D = (dj jinxn s4ob b -pipiy| < |pipigpy] < -0 < |pipn| spls @ 2 S5 & s @sls 4
oo g‘w‘#“wcﬂﬁﬂwﬂ*’ ol b x5 d; = ’Pzpﬂbu-’ T (L“u“dd*"b Jols
Sl 35550 D g sile (ol had (YU jole (5lucs o bis 1 .Canl jao ol Jhs sbal)s ol 5 ol
WWyls 5,8 k> gy, bW S plaasg b r»:wjlgawajﬁjajfﬁﬁb,al.:.cu.:!tgxmau.a!;lj
5MébwwbWe\awwﬂdfjbpﬁﬂuﬁj‘ W‘jju@‘?d‘J‘JDuﬂéjlﬁ
ol o el 0L 5l e » ole Lul.:
¥l )0 Lz p Cad Gl adrios Lo ) L@T%jdgbmcﬂwjjgjl.ﬁ 3] S JORTRRY
o Cools ol 53 Wl den Jy S 0 o Cosls ) $2970 8 gloduglie 51 (5305 (idw &S W il >
3 51y ooty 5 (555 ol 31 a3 S5 il B3 (23S 5 D g ile ol Gl & 425
Olye 4 Kl gise (550 03 43 2 (il Cadls 2 4z 5 L S Canl () e sl €0 . Casl s 5Le Lo
S 33 gloais LS Gl s Lol o 50 a5 558 O bdo b 63 520 (5 Hlwicd o 43 (g Ll o 5SS S
Muc\a‘):‘ﬂu.ub)bjw
wCML’L;L"J‘W‘JJwwséﬁubuﬂdmuaj&jSu‘ﬁQ&‘waJMcdkfj.ﬁbjé‘.d
n—\(awawdj‘fM)fa&wj&ﬁulsz‘juw Mbo&»@‘:jd)bwf.bjjjéu
23 33 paie 4SG3) 4 Ly (348 S 0 Cond £33 pais) im0 5SS (51 O GBS 1 ey ls S
il el DB — Y b1 =V 5 4 T & slne e e b Ul is S 4 sl e anlnS
0315 7 s &S ol S5 5Ll CIL 3 1) ol QUG 6l (s g Sl slus 5 LS Wy, (0l L
|Jr.:.¢.asc,.’>ﬁ Slael il dluwe gl =l Gloy gl ol ol S Ol G,y wlia rﬂsw ole W& Wl >
O&dw‘@umt.’rwp,ﬁm > Sy .w:w&&w&,ﬂldiftﬁﬁbﬁm
Sl Yl Ol g 4 s e bad; 505 gL ol g g0 a0 ) bralol (55l 10 s Sl

3 gd Bl 2,8 513 dy x5l b dy v &S
IYSER vt AW RUISIW RIRLE ST [FSTRN V7| WRPXVI LRSI ovgge

wjadbg.fj):w



