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Ni2n
IN DIDOPNY MNINN MTIPI KW INNO¥NT MPOIWN NPVHRNN NPYA 1 TPEDIVNIN NPYI
LD DN NNN ,NNNDH NIVN NIYPND DINOPNY

NYYA NPV OIPID DY OIINDVN DIPIN : 11D DMNNN) DMWY DDINNA MYNN NPYIN
219) DNDN XN DY NN NPXPNA RO NIVNN PPN TWRI NPYIYI NPYA 097D NNINA

7IYNA NDIDA PYAN NNNANNY DIPMI NMYIA NN N NIV NPND YNNI NNIN 7PYAN
ToMN2 DMV DMNNIY NYDIIM,17-N NNNA NNID-NT I IRPIVNNNT NDN NN TYN
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1IN . PEPVAIND DINNA NNV MNVYNIN DIPIRN NPYIN NNX NIWYNY XN N 7Pya
NTIPY 7 AINAPI TPYAN PIND RONY NTIPIN IRNY 97870 YT 5y 7dP¥aY 1119 NYRI MTOMIN
DN TAN AWN ,( SNWINN NIPN ) D¥27 DMIVNINY MNIND YD NN ,IRD DYDY
N NTIAY YV 19102 NHDID IXIN

YD MDY Ty, DO DNV D)Y99) DIRPIVHRNN T YY MYaN NY9N ,0Mwn DY
NV OMIPN NN

DIPXN SY MY NN NNV (1D PIY DXINN DYDY P ) %N 19990 MO 92N TI9ON
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D2N 217N MDY , DTN NI 1D ) DMNY DI71) 7D NN NXIN . TPIONDIND 7NN I8N NN
POPYNIT NN TP D95 11 NN 199 ,981010 DY NY2NN MY DY DOwawnn on (1)
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T2 DYINN N2 DY NP2 210N DIPMIN NN NINHY JWAN 111D 191N YN NN DN
NN 0N OIPIIL TP RIN DY DI DIVIND 1901 YON’ 19INIY
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MTIONN YYDV NVWHVY NTIPI .DXNNY 3 HY2 PHVY Y : 2 TP

PYAN AN NIMON P mipdn ANONn Y1 DY 9n9NY M1 MY NYYpIDa nyya L3

NNIRNNN MONPTNNIPA NN M ONTP MY DY — The Varignon Frame : oo

95 .MYN DY TN WP THYXA DXVIND DI AR DIWIPY VIN DX PN PN DD TIT. A MTP®
,TIDN PRY NMINA .DTIPIN DR DY W, DPWnd NNXNNA NOPYN TUNR N2PYNI MYP VIN
DYOINN DI HY AWPN PINRDIDLININN I9IND DNVP NVNTPY DINNNYI NNMT DOVIND NDNY
NY2N MOYAN DY PINSN DY PN DY Max»nnn . P nmipin Dy as»nn dn non by
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TANI XYM NIRY PNIND PAY ,0NPTIPN TAND XN PNININY NIPNI MDIdDNN
LDMPTPN



DNV PINAD MOIDNNN YNNI NVIYN MDIDINND PI9DNN ININM NN dNIPN SWOVN 215V
NI MNXDNT 901 DY NIV NN NNV qDNI



ND0 NPY
SYHODMVAN DIPIN DY NPYIL VINI) NNV PPNDOVIIN NPYIAL NPOIWN NI MIVD MY

.0V OIPNNIX MY HOIPID

ND N9PNN NN I PNMYA DDIINM NN 2N 1937 MIUN TOANY DY IPNN IINNDN
60-N MNYA P .12 MIANND NOT XY ININNN 199 T2 YD M MDWN DIPIND NPYIY oN»
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.The varignon frame HYwnY 115 NS0 NPYA 19010 NNIWIPI NN
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DD NXIIAP NN 7PYIAN PIND IN MY ROW MTIPIN NIPY

DYIINNN YV DITHN 190NN .N2T MDWN YW DINY DIPNN DY IIMVNN DIPXN DY NPYID
912> NNINAY MIYAN NN TNV NYWON TITA N NDIN 1AN-NNID NYYA YW IWPNA 1NNV
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T2 ©TIODN TONN PNWIT DMNX DIDIN NX DWMY HOD NIYIAN) YNNI TIND NIMIYN MY
YN NVNND
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Jfunction P_end = weiszfeld (&,w,p0)

i% the jth column of A is the jth wvertice

% the jth column of w is the weight of the jth wertice
F% p0 is the starting point|

% if p0 is equal to one of A's vectors, return pl.
if(PisinA (pl,R))

P_end=pl;

return;
end

[n,ml=size (&) ;

iter=20;
P=zeros (n,iter+1l);
P(:,1)=p0;
El for iter index = Z2:iter+l
mone=zeros(n,1l); % wvector
mechane=0; % scalar
| for ii=1:m
% mone sum
mone=mone+w (i1i) /norm(P(:,iter_index-1)-A(:,ii))*A(:,1ii);
% mechane sum
mechane=mechane+w (ii) /norm (P (:,iter_index-1)-A(:,1i));
F end

P(:,iter index)=mone/mechane;

% if current point is equal to one of A's, returns the point.
if (PisinA(P(:,iter index),&))
P end=P(:,iter_ index);
return;
end
3 end
P end=P(:,end);

$draw plots
if (n==2)
plot(P(1,1),P(2,1),"ro' ,B(1,:),A(2,:},'bo', 'Markersize',10);
heold on;
xmin=min{([A(1l,:) P(1,1)]) ;xmax=max([A(1,:) P(1,1)]1)~
ymin=min ([&(2,:) P(2,1)]);ymax=max ([A(2,:) P(2,1)]1):
axis([xmin-0.2 xmax+0.2 ymin-0.2 ymax+0.2]);
plot(P(1l,2:end),P(2,2:end), 'm*', 'Markersize',15);
heold off;
elseif (n==3)
Plot3(P(1,1),P(2,1),P(3,1),"'ro' ,B(l,:),R(2,:),R(3,:),'bo");
heold on;
xmin=min ([A(1l,:) P(1,1)]) ;xmax=max([A(1,:) B(1,1)]1)~
ymin=min ([&(2,:) P(2,1)]);ymax=max ([A(2,:) P(2,1)]1):
zmin=min ([A(3,:) P(3,1)]);zmax=max ([A(3,:) P(3,1)1)s
axis([xmin-0.2 zmax+0.2 ymin-0.2 ymax+0.Z2 zmin-0.2 zmax+0.2 -3 0]);
plot3(P(l,2:end),P(2,2:end),,P(3,2:end), 'm*");
hold off;
end
- end

Jfunction r = PisinA (p,A)
g% checks if wertical wvector p is in one of the wvertical vectors in matrix A
- % returns TRUE or FALSE
if isempty (intersect(p',A','rows'))
r=false;
else
r=true;
end
- end
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DII0 AWN TIYIT NTIPY KINHY MWD NPINPNP PORY MNPY WIBY JN»N3 - yan
DONRDIPN TP NNNIN MTIPINN PPNIN

) N YA WNINY D171 DOIVNMINDD NMININNIN TAN NIN NI PIRY MOMINDN NINN
MISY |, APIRYOP PN IUN WINI NN MNP VIOV . ( YHINY )IWNIN KD DINN
RUpAl0a)

SV PN WHWNN MYYX DD IR DX NN IR P nmipy no»p ABC vowna »d )

M NIPNA 2D MNRIND NWYND RN NIVNN ( NMORI-NNY NTIPI IRIPI NN NP )120°
,INMP NMPRY DXIPNA 0D IR .NNYP INIOY NTIPI THN KXY 0NN .1PYAN PINS N P
.05V 19012 PNININ NN YN .WHYNN DY DXTIPTIPN TN DY TIONN NINN

D)ID NN .MYINN ONX DX OXTNND MDY INY UIWN TIN2 MNYDD NTIPIN 91 NIYY
AUDWNN DY NAND MY MNP NID DYIIND MININ

P nmipm oo .a X0 ymyvsn TNX D TR myos v vown ABC > :hnomn
(6.2.199N) W9 NN h 70 wownn myvs Ny SN DN V9

6.2.1 7PN
a-h
S= 7 STNN TSN .07 XNV UWHIWNHIN NVY NN YN

: DNVPN DWNIVNN XNVY DIDDI H1DN NLWN NN AVND TVANR IV TN

B a~dp+a- pf +a- pc a(dp+ pf + pc)
2 2 2 2

S

NN MSWIN 7921 dp -+ pf + pc=h MPoNN SN NN BMVIIN MW P2 IRNYN

TN DY IN UIWNN MYONN TNX DY NXYN) P DN 0PN D) 2D MINID OP : NN
19123 NIRYI NMIYLN ,OITIPTIPIN

YN PN NN P N L P oona-mw nmipy no»p ABC whiwna o non navv

Sv DTIPTIPNN TNNR 93 TIT.AXI-NIY NP o0 P ya ABC vowna yian :nnsn
6.2.2 IVPXAIMNINND ,NPTIPN OY P NN 92NN0N YOPI TIN 1Ay ,vownn
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6.2.2 7N

DYOD NIOYN DV NPNTNN THX YD 1ov ,myds mv vhwn X Yapnny EDF vhwnn
N0 h qwno PA+PB+PC =h: o»pnn 2tyn myv 95 195 .mboyn 360-Y ¥21702 Ny
.EDF mybYsn nnw vown nan

75 Q NINK NTIPI NI PONDIPND XIN DIPNIND MININR DD P nTipIa »d nydnd mimn Hy

o) WX, EDF wHown 1ima nmipy 0 Q-w pron . ABC vwmwnn 7ina NN Py Nonw
6.2.3 VX2 ININND ,YIVNN NAND TNV PN YIIWNN MYDN DX I NTIPIN DIDIND DIID

6.2.37N

A1yn Myv 3 Qi+QH +Qn=h o»pnn 2o oow
.ABC vwHown bv onpmipnn Q NnTipan bv pninn NN 2wn)

A QB -w 2on . QnB M v vwna yian . B nmpinn nnw N nmipan v n
.QB >0Qn o»pnn ,vnvn

: 199 QA > Qi v QC > QH » MNINY IWAN ,NNIT 19INA

33



mown nwynd , PA+ PB+PC=h :w pvon . QA+QB+QC >Qn+QH +Qi=h
.MYVLN DY NNINN

NP DIV NIN 1D NTIPI OPPY INRIND NYYNDY ,WHIVN 551 NNMP KDY NMORI-NNY NTIPI
120 wnn MY INITNN NNX 12 NIPN .MOYN 120-n NHVP NN Moy ABC vownn
RN MPTIPN 0Y 190N P Amipan ,mbyn 120-1 Ny OIN ,moyn

NINON .7PYAD D7 DMIVNIN MNIND WXIN ,NNID T DY NNIVYRID 1PYAN NNDNY INRD
PONN DMLY HYA ININ PNND YNNI NN ORPIVNNNN DY NIN 1T NI YNINNY
,D)MIDN DXWIIWN ,D°2)y) , 0521250 1N NPIVNIN NNONL DMTY) 1PYAY DINN NININD
INK MVIY NHN TV MOPON
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