
Ex.	-	Clustering	



K-means	simula,on	

Ini,al	centroids:	
C1	=	P2	=(7,4)	
C2	=	P8	=(5,4)	
	
	



Solu,on:	Iden=fy	the	Bisec,ng		lines		dividing		
the		plane		between		pairs		of		centroids	

Cluster1	
P0,P7,P9,P8,P5,P4,P1,P6	
	
Cluster2	
P2,P3	
	
Centrod1:	
X1	=	(0+1+2+4+4+5+6+6)/8	=	3.5	
Y1	=	(2+3+4+5+5+7+8+9)/8	=	5.38	
	
Centrod2:	
X2	=	(7+8)/2	=	7.5	
Y2	=	(4+4)/2	=	4	
	



Solu,on:	Iden=fy	the	Bisec,ng		lines		dividing		
the		plane		between		pairs		of		centroids	

Cluster1		
P0,P7,P9,P8,P5,P4,P6	
	
Cluster2	
P1,P2,P3	
	
Centrod1:	
X1	=	(0+1+2+4+4+5+6)/7	=	3.14	
Y1	=	(2+3+4+5+7+8+9)/7	=	5.43	
	
Centrod2:	
X2	=	(6+7+8)/3	=	7	
Y2	=	(5+4+4)/3	=	4.33	
	
	



Solu,on:	Iden=fy	the	Bisec,ng		lines		dividing		
the		plane		between		pairs		of		centroids	

Cluster1		
P0,P7,P9,P5,P4,P6	
	
Cluster2	
P1,P2,P3,P8	
	
Centrod1:	
X1	=	(0+1+2+4+4+6)/6	=	2.83	
Y1	=	(2+3+5+7+8+9)/6	=	5.67	
	
Centrod2:	
X2	=	(6+7+8+5)/4	=	6.5	
Y2	=	(5+4+4+4)/4=	4.25	
	
	



Solu,on:	Iden=fy	the	Bisec,ng		lines		dividing		
the		plane		between		pairs		of		centroids	

Cluster1		
P0,P7,P9,P5,P6	
	
Cluster2	
P1,P2,P3,P8,P4	
	
Centrod1:	
X1	=	(0+1+2+4+6)/5	=	2.6	
Y1	=	(3+5+7+8+9)/5	=	6.4		
	
Centrod2:	
X2	=	(6+7+8+5+4)/5	=	6	
Y2	=	(5+4+4+4+2)/5	=	3,8	
	



Solu,on:	Iden=fy	the	Bisec,ng		lines		dividing		
the		plane		between		pairs		of		centroids	

Cluster1		
P0,P7,P9,P5,P6	
	
Cluster2	
P1,P2,P3,P8,P4	
	
The	cluster	composi=on	does	not	
change,	so	K-means	stops		





DBSCAN	-	Simula=on	

•  Eps	=	1.8	
•  MinPoints=3		

–  (included	the	point)	
	
		



DBSCAN		
•  Eps	=	1.8	
•  MinPoints=3		

–  (included	the	point)	
	
	CORE	POINTS:	
•  P1	
•  P2	

BORDER	POINTS	
•  P3	
•  P8	
	
NOISE	POINTS	
•  P4,P5,	P9,	P0,	P6,	P7		
	
	
	



DBSCAN	



DBSCAN	EX.	2	

•  Eps	=	1.5	
•  MinPoints=3		

–  (included	the	point)	
	
		



DBSCAN	2	
•  Eps	=	1.8	
•  MinPoints=3		

–  (included	the	point)	
	
	CORE	POINTS:	
•  P5	
•  P6	
•  P4	
•  P3	
•  P2	
•  P1	
•  P0	
•  P9	
•  P11	

BORDER	POINTS	
•  P8	
•  P7	
	
NOISE	POINTS	
•  P12	
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Hierarchical:	Complete-LINK	
Distance	Matrix	

0	

1	

2	

(3,4,5)	

D([3,4,5],	0)	=				

D(3,0)	=	3.61		
	
D(4,0)	=	2.83		
	
D(5,0)	=	2.24	
	

Max	Distance	

0

1

2

3

4

5



Hierarchical:	Complete-LINK	
Distance	Matrix	
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Hierarchical:	Complete-LINK	
Distance	Matrix	
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Hierarchical:	Complete-LINK	
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Hierarchical:	Complete-LINK	

D([1,2,3,4,5],	0)	=				

D(1,0)	=	4.47	
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Hierarchical:	Complete-LINK	

D([1,2,3,4,5],	0)	=				

D(1,0)	=	4.47	
	
D(2,0)	=	3		
	
D(3,0)	=	3.61		
	
D(4,0)	=	2.83		
	
D(5,0)	=	2.24	
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