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C
CoROUTINE TJ FIND APPROXIMATE MINIMAL SPANNING TREEw
C N = NJMgER OF POINTS
C ND = OIMENSTOHALITY
C NGMAX = MAX, ~N3, GROUPS, TYPICALLY SORT(N)
o X = DATA MATRIX, VD dY N
C KX = V-ELEMENT POINTER MATRIX
C XCG s CLNTER OF GRAVITY MATRIX, ND BY NGMAX
C M3T1 AND 48723 THE N=ELEMENT ANSWER MATRICES
C
C NCGOIG) = NUMSER QF POINTS IN GROUP 16
C KIXCIG) = FIRST POINT IN GROUP IG
C LIXCIG)Y = LAST POINY IN GRQUP IG
C REMATNING ELEMENTS ACCESSED THROUGH KX
C
DIMENSTON XONIyN) oKX i)y XCOONDONGMAX ), MSTL(N),MST2(N)
DIMENSTON JCGO1IAM) »RIX(122),LIXL08) W 12),
1 KPTR(1AL) pASTI (L) o MSTUC(122) UL (L20) »J1t1ed)
JATA HUGE/1.E38/
C
C
Co#FORM NG GROUPSH#
C
C
CeINITIALI#L e
C
NGz 2
D0 1% 1G=1,NG
NCG(IG)=1
KIXCIG)=1G
LIXCIG)I=IG
DG 15 I0=1.,n0
15 XCGEID,I1G)Y=XC10,16)
NGSURUsNG4NG
K=z
C
C#MAIN LOOP®
C
29 Kzk+1
TF(K,GT,NIGO 10 15&
C
CeFIND NEAREST MEAN®
C
OMINZ=HUGE
DO 3% 1G=1,NG
D2=2.
D3 32 1D=1,N0
32 D2=202+¢(X(I0)KI=XCGCID,1G}))aup
IF(D?2,G6E ., OMINZ)IGQ TO 35
DMINZ2=02
IGMINE]G
35 CONT INUE
C
CoUPLCATE®
C
IG=]GMIN

SUBRUUTINE APMST(N,ND,NGMAX, X,KX,XCG,MST1,M5T2)

KX(LIX(IG))=K
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LIX(IG)I=K
NCGUIG)=NCG(IG)+d
FACTOR=1./NCGLLG)
DO 4% 10=1,0d

45 XCG(ID:lG)=XCG(IUa1G)#FACTOR0(X(IDoK)-XCG(lDo
C
CeTEST FOR SPLITTINGe
C
lF(K.LE.NGSORU)GO TC 28
C
CoF IN[ LARGEST CLUSTER®
C
NMAX=U
D0 95 16=1,NG
IF(NCG(IG).LE.NMAX)GO T0 55
NMAXENCGTG)
1GMAXR=1G
5% CONT INUE
16=1GMAX
C
CeF IND POINT FARTHEST FROM MEAN#
C
OMAXE =,
KK=KIX(1G)
KLaL IX(1G)
GO T 62
61 WK=K X (KK )
62 D2z=d.
Do 64 10=1,%0
64 DZ:D?‘(X(!D.KK)-XCG(ID-IG))"2
lF(DE.LE.DMAXZ)GO 10 66
DMAX2=D2
KKMA X2 KK
66 IF(KK.NE.KL)GO TO 61
c
CeFINC WEIGHT VECTOR®
C
ng 72 10=1,ND
72 N(IU)=X(IDaKKMAX)-XCG(XD:[G)
Wdzd,
DO 74 1D=1,1D
74 NZ:WJ—W(ID)“XCG(ID:XG)
C
CeSPLIT OFF NEW CLUSTLRe
c
NG=NG+1
NGSGRD=NG#NG
KK=KIX(1G)
KL=LIX(1G)
NGi=9
NG2=2
[Fi= .TRUEO
1F2=,TRUE.,
no 82 10=1,ND
XCG(ID,1G)=2,
892 XCG(ID,NGY=D,
GO TO 82
81 KK =KX (KK)

185

16))



82 p0Ts Wy
D0 84 [D=1,ND
84 DOT=DOT+W( 1D e X0, KK)

¢
CeASSIGN TO CLASS 1Ge

C
NG1shGl+el
FACTOR=1,/NGL
DO 9¢ 1D=1,ND

9e XCGUI0, 16 2XCO(LD, JL)+FACTOR® (X (10,KK)I=XCG(ID,1G))
IFCIF1)GU TO 95
KX (K1) =zKK
K1sKK
GO TO 114

95 [F1=,FALSE,
KIX(IGY=hK
KisKK
GO TO 114

C

CoASSIGN TO CLASS NG®

C

100 NG23NG2+1
FACTUR=z1,/NGZ
DO 122 ID=1,N0O

102 XCG(ID,NG):XCG(ID.Nb)+FACT0Rl(X(ID.KK)-XCG(ID,NG))
IF(IF2)G0 YO 195
KX(K2)=KK
K=K
60 TN 119

175 1F2=,FALSE,
KIX(G)=4K
he=KK

C

C#END OF SPLI!T LOOPe

C

119 IF (KK NEKLIGD TO &1
LIXCIG)=K1
LIXENG)Y=K2

NCG(I1G)=NGL
NCG(NG)I=NG2
GO 10 2¢
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c

C

CoFIND AND LINK MST!'Se

C

c

C®*FIND MST'S FOR NG SROUPSe

C

159 NODE =1
D0 158 [G=1,NG
IF(NCOG(IGY,LEL1IGO TO 158
I=1
KPTR(1)=KIXx(i6)
KLaLIX(1G)

152 Is]l+1
KPTR{T)sKX(KPTR(]I=1))

155 [F(RPTROL) NELKLIGS 1O 152
CALL MSTREECNIND Xy NCGCIG) s KPTR,MSTLI(NODE ) MST2(NODE),
1 uUl,.Jd)

158 NODE=NODENCG(IG) -1
LASTNODE=NODE-1

C

CeF IND MST FOR MEANSe

C

D0 162 1=1,NG
162 KPTR({1)=1
CALL MSTREE(NG .NDy AL Gy NG ,KPT Ry MSTI ,MST Uy UL I D)

C
CeLOOP THROUNRH MEAN MST (DGESe
C
DO 27¢ K=1,Nb=-1
I6=MSTI(K)
JG=MSTU(R)
IF(NCGCIG)Y JGELNCGOULIILE TO 187
KG=16
1G=JG
JG=KG
C
CeFIND POINT IN GROUP [ NEAFEST TO MEAN Je
C
182 DM INgsHUGE
KK=KIX(1G)
KL=LIX(1G6)
GO YO 182
181 KK=KX({KK)
182 D2:z0 .
PO 184 [0=1,10
184 D202 ¢(X(ID,KK)=XCO(ID,JG) ) nup
IF{u2,GE,OMIN2)IGO TU 186
OMINZ=D2
KKMIMzKF
186 IF(Kk,NELRLIGD TO 181
K[ =zKKMIN
C
CoeF IND MEAREST POINT IN GROUP Js
c
NMIN2sHUGE
KK=K1Xx(JG)
KLzLIX(J3)
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191
192

194

196

C

GO T0 192

KK=KX({KK)

N2zd,

00 194 [0=1,N0

D2=02+ (X (10, KK)=-XCIU,<]))na2
IF(D2,GE.OMIN2IGO TO 196
DMINZ=D2

KKMIN=KK

[F (KK, ,NELKLIGD TO 191
KJSKKMIN

CoeLINK MST~] AND MST-Je

C

20y

MST1(NODE) =k
MST2(NDDE) =K J
NODE=NODE*1
KX(1)=LASTNQUJE
RETURN

END
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