SAMPLE MIDTERM EXAM

Problem 1. 
Assume that {Table 1, Table 2} represents distributed knowledge system. Find objects in Table2 satisfying the query q = (a,1)*(d,2)*(g,1).  For a definition of a non-local attribute contact Table1.  Assign the confidence to all objects retrieved. 

a            
    c
       d        
	x1
	   1
	    2
	    1

	x2
	   3
	    2
	    2

	x3
	   1
	    2
	    1

	x4
	   2
	    1
	    2  

	x5
	   3
	    2
	    2

	x6
	   3
	    1
	    2

	x7
	   2
	    1 
	    2


Table 1.

a            e
     c
         g        


	y1
	   1
	   1
	    2
	    1

	y2
	   2
	   1
	    2
	    0

	y3
	   1
	   2
	    2
	    1

	y4
	   1
	   1
	    1
	    1

	y5
	   2
	   1
	    2
	    0

	y6
	   2
	   1
	    1
	    1

	y7
	   2
	   2
	    1
	    1


Table 2.

Problem 2.

Discretize both attributes a and b in the Decision Table T(d).

Use discernibility formulas (RSES).
	X
	a
	b
	d

	x1
	0.8
	3
	1

	x2
	1.6
	0.5
	0

	x3
	1.3
	3
	1

	x4
	1
	1
	0

	x5
	1.3
	2
	0

	x6
	1.6
	0.5
	1

	x7
	1.3
	1
	1


Decision Table T(d).

Problem 3

For the information system 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
	g2
	c2

	x2
	e2
	f1
	g2
	c1

	x3
	e1
	f2
	g2
	c1

	x4
	e1
	f1
	g2
	c2

	x5
	e2
	f1
	g1
	c2

	x6
	e1
	f1
	g1
	c1


Problem 4.  Assume that {Table 1, Table 2} represents distributed knowledge system. Find all certain and possible objects in Table 2 satisfying the query q = (a,3)*(d,2)*(f,1).  For a definition of a non-local attribute contact Table 1.

Assign the confidence to all objects retrieved.


a            
     c
         d        
f

	x1
	   1
	    2
	    1
	    1

	x2
	   2
	    2
	    2
	    0

	x3
	   1
	    2
	    1
	    2

	x4
	   2
	    1
	    2  
	    1

	x5
	   3
	    2
	    2
	    0

	x6
	   3
	    1
	    2
	    1

	x7
	   2
	    1 
	    2
	    2


Table 1.


a                  c
        d        

	y1
	   1
	    2
	    1

	y2
	   2
	    2
	    2

	y3
	   1
	    2
	    1

	y4
	   1
	    1
	    1  

	y5
	   3
	    2
	    2

	y6
	   3
	    1
	    2

	y7
	   3
	    2
	    2


Table 2.

Problem 5.  For the function  Bel: 2^X -> [0,1] find the basic probability assignment   m: 2^X -> [0,1] and the plausibility function Pl:2^X -> [0,1] where X={0,1,2,3} and  Bel({0}) = Bel({1})=0,  Bel({2}) = Bel({3}) = Bel({0,2}) = Bel({0,3}) = Bel({1,2}) = Bel({1,3}) = ¼,  Bel({0,1}) = Bel({2,3}) = Bel({0,2,3}) = Bel({1,2,3}) = ½,  Bel({0,1,2}) =  Bel({0,1,3}) = ¾.
Problem 6.  X={a,b,c}, and two basic probability assignments, m and n are given below. 
	
	{a}
	{b}
	{c}
	{a,b}
	{a,c}
	{b,c}
	{a,b,c}

	m
	0.3
	0
	0.2
	0.3
	0
	0.1
	0.1

	n
	0
	0
	0.2
	0.2
	0.3
	0.2
	0.1


Assuming independence of both pieces of evidence, find their orthogonal sum m(n.
