Problem 1. 

Use CART (GINI Index) and ID3 to find rules describing D in terms of A, B, C  from the table below.
	X
	a
	b
	c
	d

	x1
	0
	2
	2
	1

	x2
	2
	2
	1
	2  

	x3
	2
	0
	2
	1

	x4
	0
	0
	2
	2

	x5
	1
	2
	1
	1


ENTROPY
E(T)= -2/5log(2/5)-3/5log(3/5)

E(T,A)= 2/5[-1/2log(1/2)-1/2log(1/2)]+1/5*0+2/5[    ]=

               4/5[-[log(1)-log(2)]]=4/5log(2)

E(T,C)=E(T,B)= 2/5log(2)+3/5[-1/3log(1/3)-2/3log(2/3)]=

2/5log(2)+ 3/5[-1/3[log(1)-log(3)]-2/3[log(2)-log(3)]]=
2/5log(2)+3/5[1/3log(3)-2/3log(2)+2/3log(3)]=2/5log(2)+3/5[log(3)-2/3log(2)]=

E(T)-E(T,A)= , E(T)-E(T,B)= ,,,   wybieramyY taki ze E(T)-E(T,X) ma najwieksza wartosc. 
GINI INDEX

G(T)= 2/5 * 3/5 =6/25

G(T,A)= 2/5[1/2*1/2]+1/5*0+2/5[1/2*1/2]=2/20+2/20=1/5
G(T,B)= 2/5[1/2*1/2] +3/5[1/3*2/3] = 2/20+6/45=2/20+2/15

G(T,C)= 2/5[1/2*1/2]+3/3[1/3*2/3]

G(T)-G(T,A) =    , G(T)-G(T,B)=     wybieramyY taki ze G(T)-G(T,X) ma najwieksza wartosc.
                                                        A

                                    0                  1                    2

                        X    B    C   D    X  B  C  D       X  B   C   D

                        x1   2     2    1    x5 2   1   1        x2 2   1    2

                        x4   0     2    2                             x3 0   2    1       

                                   B                                             C

                             0          2                                   1        2

                         D=2        D=1                            D=2     D=1
Problem 2
Find the set of all representative rules RR(3,75%) for the set of transactions: 

(A,B,C,D,F), (B,C,D,E,F), (A,C,E,H,I), (C,D,E,F,I), (A,D,E,F,H,I).

Solution:

A-3, B-2, C-4, D-4, E-4, F-4, H-2, I-3

AC-2, AD-2, AE-2, AF-2, AI-2, CD=3, CE=3, CF=3,CI=2 , DE=3, DF=4, 

DI=2, EF=3, EI=3, FI=2

CDE-2 , CDF=3 , CEF=2 ,  DEF=3 , EFI=2.

DEF-3

D->EF  zauf= 3/4 ,   E->DF  zauf=3/4 ,   F->DE  zauf=3/4

CDF-3

C->DF   zauf=3/4  D->CF  zauf=3/4   F->DE   zauf=3/4

Problem 3. 

Use LERS strategy to find all certain and possible rules describing D  in terms of A, B, C  from the table below.

	X
	a
	b
	c
	d

	x1
	1
	0
	2
	1

	x2
	0
	2
	1
	2

	x3
	2
	0
	2
	1

	x4
	0
	0
	2
	2

	x5
	1
	2
	2
	1


D1*={x1,x3,x5},  D2*={x2,x4}  granulki decyzyjne

A1*={x1,x5}<D1* , A2*={x3}<D1*,    A0*={x2,x4}<D2*
B0*={x1,x3,x4},  B2*={x2,x5}

C1*={x2}<D2*,  C2*={x1,x3,x4,x5}

B0.C2*=B0*,   B2.C2*={x5}<D1*
REGULY PEWNE
A1 -> D1  wsp=2, zauf=1  ;   A2->D1  wsp=1, zauf=1    A0 ->D2  wsp=2, zauf=1
C1 -> D2   wsp=1, zauf=1    ; B2.C2 -> D1  wsp=1  zauf=1
REGULY MOZLIWE

B0->D1 wsp=2, zuf=2/3; B0->D2  wsp=1, zauf=1/3; B2->D1  wsp=1,  zauf=1/2; 

B2->D2   wsp=1, zauf = ½;    C2->D1  wsp=3, zauf=3/4   C2 -> D2  wsp=1  zauf ¼.
Problem 4
For the information system given below, find the set of all 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
	g2
	c2

	x5
	e2
	f2
	g3
	c2

	x6
	e2
	f1
	g1
	c2


Solution:

Decision Granules:  c1*={2,3}, c2*={1,4,5,6}

Classification Granules:

e1*={2,3,4},     e2*={ 1,5,6}  c2* - marked with rule
f1*={2,6}, f2*={1,3,4,5}

g1*={2,6},  g2*={3,4},  g3*={1,5}  c2* - marked with rule
Second loop:

e1.f1*= {2} c1*,    e1.f2*= {3,4},  e1.g1*={2}c1*, e1.g2*=g2* marked without rule
f1.g1*=f1*, f1.g2*=0, f2.g1*=0, f2.g2*= g2*.

There is no third loop.

Certain rules: 

e2 ( c2, sup=3; g3 ( c2, sup=2; e1.f1 ( c1, sup=1; e1.g1 ( c1, sup=1.

Possible rules:

e1 ( c1, sup=2, conf=2/3; e1( c2, sup=1, conf=1/3

f1( c1, sup=1, conf=1/2;  f1(c2, sup=1, conf=1/2

f2(c1, sup=1, conf=1/4; f2(c2, sup=3, conf=3/4

g1(c1, sup=1, conf=1/2; g1(c2, sup=1, conf=1/2

g2(c1, sup=1, conf=1/2; g2 (c2, sup=1, conf=1/2

e2.f2 ( c1, sup=1, conf=1/2; e2.f2(c2, sup=1, conf=1/2

Problem 5.

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

Use discernibility formulas (RSES).

	X
	a
	b
	d

	x1
	0.8
	2
	1

	x2
	1
	0.5
	0

	x3
	1.3
	3
	1

	x4
	1
	1
	0

	x5
	1.4
	2
	0

	x6
	1.6
	3
	1

	x7
	1.3
	1
	1


Decision Table T(d).
Problem 6.   Find optimal reduct in table T(h) below following RSH (RS Heuristic) strategy.  Attribute h is the decision attribute.
	
	a
	b
	c
	d
	f
	g
	h

	x1
	1
	0
	0
	0
	1
	2
	1

	x2
	1
	0
	0
	1
	0
	1
	0

	x3
	1
	1
	0
	1
	1
	1
	1

	x4
	0
	1
	1
	2
	0
	2
	1

	x5
	0
	2
	1
	2
	1
	1
	1

	x6
	2
	2
	0
	0
	1
	0
	0

	x7
	2
	0
	1
	1
	0
	0
	0


A:   A=0 -> H=1  (wsp=2);   A=2->H=0  (wsp=2) ;      2,2

B:   B=1-> H=1  (wsp=2)                                               2,0

C:                                                                                    0,0

D:   D=2 -> H=1                                                             2,0

F:                                                                                    0,0

G:   g=2 -> h=1 (wsp=2);  g=0->h=0 (wsp=2)              2,2   winner
A:  a=0 -> h=1                                                               1,0.0
B:  B=0 -> H=0; B=1 -> H=1; B=2 -> H=1                  1,1,1
C:   C=1 -> H=1                                                            1,0,0
D:   D=2  -> H=1                                                           1,0,0
F:  F=0 -> H=0;   F=1 -> H=1                                       2,1,0    winner
{G, F}

	   
	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


A:                                                                                     0,0
B:                                                                                     0,0
C:                                                                                     0,0
D:  [D=0 ^ E=2] -> H=1;  [D=1 ^ E=2] -> H=0             1, 1

F                                                                                       1,1

G                                                                                       1,1

Redukty:   {E,D} {E,F} {E,G}

