System S:

	
	a
	b
	c
	d
	f

	X1
	0
	0
	0
	1
	0

	X2
	0
	1
	1
	1
	1

	X3
	0
	0
	0
	1
	0

	X4
	0
	1
	1
	1
	1

	X5
	1
	1
	0
	1
	2

	X6
	1
	1
	0
	1
	2

	X7
	2
	2
	2
	0
	3

	X8
	2
	2
	2
	0
	3


Finding Coverings using LERS:
Decision attribute: f

{f}* = {{x1,x3}, {x2,x4}, {x5,x6} , {X7, X8}}

{a}* = {{x1, x2, x3, x4}, {x5, x6}, {x7, x8}}

{b}* = {{x1, x3}, {x2, x4, x5, x6}, {x7, x8}}

{c}* = {{x1, x3, x5, x6}, {x2, x4}, {x7, x8}}

{d}* = {{x1, x2, x3, x4, x5, x6}, {x7, x8}}

Clearly, none of the above is a subset of {f}* (not marked), so we go to next step, 2 item set.

{a, b}* = {{x1, x3}, {x2, x4}, {x5, x6}, {x7, x8}} ( {f}* marked
{a, c}* = {{x1, x3}, {x2, x4}, {x5, x6}, {x7, x8}} ( {f}* marked
{a, d}* = {{x1, x2, x3, x4}, {x5, x6}, {x7, x8}} = {a}* marked, not covering of f 

{b, c}* = {{x1, x3}, {x2, x4}, {x5, x6}, {x7, x8}} ( {f}* marked
{b, d}* = {{x1, x3}, {x2, x4}, {x5, x6}, {x7, x8}} ( {f}* marked
{c, d}* = {{x1, x2, x5, x6}, {x2, x4}, {x7, x8}} = {c}* marked, not covering of f
All of the above are marked. So we can’t go further.

Coverings of {f} in S: {a, b}, {a, c}, {b, c}, {b, d}
Finding Rules using ID3

	
	a
	b
	c
	d

	x1
	1
	1
	1
	+

	x2
	2
	2
	1
	+

	x3
	1
	2
	2
	+

	x4
	2
	3
	2
	-

	x5
	1
	2
	2
	-

	x6
	1
	1
	1
	+

	x7
	2
	3
	1
	+


decision attribute: d

Find entropy for each attribute:

E(a) = 4/7(-3/4log3/4 – 1/4log1/4) + 3/7(-2/3log2/3 – 1/3log1/3)

E(b) = 2/7(0) + 3/7(-1/3log1/3 – 2/3log2/3) + 2/7 (1)

E(c) = 4/7(0) + 3/7(-1/3log1/3 – 2/3log2/3) 

*Entropy is 0 when there is only one kind of decision attribute found in the group or there is only one object in the group.
*Entropy is 1 when there is an even distribution of decision attribute in the group.

E(c) is the smallest. So we divide the table into two, one with touples containing c=1 and one with touples containing c=2.

All the touples containing c=1 has decision attribute d = +.
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Now, find entropy from the new table:

E(a) = 1/3(0) + 2/3(1)

E(b) = 2/3(1) + 1/3(0)

Here, we can choose either a or b. We choose b.
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The new table contains only two objects. So there is no need to split further.
Now, we can write down the rules we found from the tree.

Certain rules:

(c = 1) -> (d = +) 

(c = 2) ( (a=1) -> (d = -)

Possible rules:

(c = 2) ( (a = 2) -> (d = +) 1/2

(c = 2) ( (a = 2) -> (d = -) 1/2
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		a		b		d

		x3		2		2		+

		x4		1		2		-

		x5		2		3		-



c



1

d = +
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c

1

2

d = +

a

2

1

d = -

		a		b		d

		x3		2		2		+

		x4		1		2		-

		x5		2		3		-



		b		d

		x3		2		+

		x5		3		-


















































