Problem 1

For the information system given below, find the set of all 
reducts of  C and the set of rules describing C in terms of E,F,G.
	X
	E
	F
	G
	C

	x1
	e2
	f2
	g3
	c2

	x2
	e1
	f1
	g1
	c1

	x3
	e1
	f2
	g2
	c1

	x4
	e1
	f2
	g1
	c2

	x5
	e2
	f2
	g1
	c2

	x6
	e2
	f1
	g1
	c2


Problem 2.

Discretize both attributes a and b in the Decision Table T(d). {a,b} are classification attributes.
	X
	a
	b
	d

	x1
	1
	3
	1

	x2
	3
	10
	2

	x3
	5
	5
	1

	x4
	1
	8
	2

	x5
	10
	5
	1

	x6
	5
	10
	2

	x7
	3
	5
	1


Decision Table T(d).

Problem 3.

Find optimal reduct in Table 1 following RSH (RS Heuristic) strategy.  Attribute  h is the decision attribute.

	
	a
	b
	c
	d
	e
	f
	g
	h

	x1
	1
	0
	0
	0
	2
	1
	2
	1

	x2
	1
	0
	0
	1
	2
	0
	1
	0

	x3
	1
	1
	0
	1
	0
	1
	1
	1

	x4
	0
	1
	1
	2
	0
	0
	2
	1

	x5
	0
	2
	1
	2
	0
	1
	1
	1

	x6
	2
	2
	0
	0
	1
	1
	0
	0

	x7
	2
	0
	1
	1
	1
	0
	0
	0


Table 1.

Problem 4.  Let (S, S1, S2) be a distributed information system. Find certain objects in S satisfying query q = b1*c1*f1. Use help from S1 and S2.

	
	A
	B
	C
	D
	E

	x1
	a1
	b1
	c1
	d1
	e1

	x2
	a2
	b1
	c1
	d1
	e1

	x3
	a1
	b2
	c2
	d2
	e1

	x4
	a1
	b2
	c1
	d1
	e1

	x5
	a2
	b2
	c2
	d2
	e2


System S

	
	A
	B
	C
	G
	F

	y1
	a1
	b1
	c1
	g1
	f1

	y2
	a1
	b1
	c1
	g2
	f1

	y3
	a2
	b1
	c2
	g1
	f1

	y4
	a2
	b2
	c2
	g2
	f2

	y5
	a2
	b2
	c1
	g1
	f2


System S1

	
	B
	C
	D
	F

	z1
	b1
	c1
	d1
	f1

	z2
	b1
	c1
	d1
	f2

	z3
	b1
	c2
	d2
	f1

	z4
	b2
	c1
	d2
	f2

	z5
	b2
	c1
	d2
	f2


System S2

What is the precision and recall of QAS assuming that F(x1)= f1, F(x2)=f1, F(x3)=f1, F(x4)=f2, F(x5)=f2.

Problem 5:  Assume that {Table 1, Table 2} represents distributed knowledge system. Find all certain and possible objects in  Table 1  satisfying the query  q = (a,3)*(d,2)*(g,0).  For a definition of a non-local attribute contact Table 2.

Assign the confidence to all objects retrieved.


a         b
     c
         d        f

	x1
	   1
	   1
	    2
	    1
	    1

	x2
	   3
	   1
	    2
	    2
	    0

	x3
	   1
	   2
	    2
	    1
	    2

	x4
	   2
	   1
	    1
	    2  
	    1

	x5
	   3
	   1
	    2
	    2
	    0

	x6
	   3
	   2
	    1
	    2
	    1

	x7
	   2
	   2
	    1 
	    2
	    2


Table 1.


a         e
     c
       d          g

	y1
	   1
	   1
	    2
	    1
	    1

	y2
	   2
	   1
	    2
	    2
	    0

	y3
	   1
	   2
	    2
	    1
	    1

	y4
	   1
	   1
	    1
	    1  
	    1

	y5
	   3
	   1
	    2
	    2
	    0

	y6
	   3
	   1
	    1
	    2
	    1

	y7
	   3
	   2
	    2
	    2
	    0


Table 2.

Problem 6.  Assume that  d & e  are decision attributes in Table 1 which are hierarchical. The query language is built from values of attributes d & e. 
	X
	e
	a
	c
	d
	e

	x1
	1
	3
	1
	d[2,2]
	e[2,2]

	x2
	2
	1
	2
	d[1,1]
	e[2,1]

	x3
	1
	3
	2
	d[2,2]
	e[1,2]

	x4
	1
	1
	2
	d[1,1]
	e[2,2]

	x5
	2
	3
	3
	d[2,2]
	e[2,2]

	x6
	2
	1
	3
	d[2,1]
	e[1,2]


Table 1.

Let  q= d[2,2]*e[2,2]  be the decision query.  Find the meaning of q in a classifier-based semantics  MS.
Find  Prec(MS,q)  and  Rec(MS,q).
