
KDD	II	– Exercise	6
6.1	Longest	Common	Subsequences	(on	Time	Series)



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0

A 0

C 0



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0

A 0

C 0



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1

A 0

C 0

G

LCS

New	match:	
arrow	always	to	left-
upper	diagonal	cell!



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1
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G

LCS

No	new	match:	
arrow	to	the	left	
and/or	upper	cell	
(with	highest	value)



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)
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Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0

C 0

G

LCS



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0 1

C 0

G

LCS

A



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0 1 1

C 0

G

LCS

A,	G	



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0 1 1 1

C 0

G

LCS

A,	G	



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0 1 1 1 2

C 0

G

LCS

GA	 only	GA	possible,	 not	AA



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0 1 1 1 2 2

C 0

G

LCS

GA	



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0 1 1 1 2 2

C 0 1

G

LCS

GA	

A



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0 1 1 1 2 2

C 0 1 1

G

LCS

GA	

A,	G



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0 1 1 1 2 2

C 0 1 1 2

G

LCS

GA	

AC,	GC



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0 1 1 1 2 2

C 0 1 1 2 2

G

LCS

GA	

AC,	GC,	GA



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0 1 1 1 2 2

C 0 1 1 2 2 2

G

LCS

GA	

AC,	GC,	GA



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0 1 1 1 2 2

C 0 1 1 2 2 2

Traceback of	LCS			GA



Example	LCS

X	=	(A,	G,	C,	A,	T)				Y	=	(G,	A,	C)

0 A G C A T

0 0 0 0 0 0 0

G 0 0 1 1 1 1

A 0 1 1 1 2 2

C 0 1 1 2 2 2

Traceback of	LCS			GC



LCS	for	Time	Series
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LCS	(X,	Y)	=	7


