Problem 1

Assume that system S is defined by the table below:

	X
	a
	b
	c
	d
	e

	x1
	1
	3
	2
	1
	1

	x2
	1
	3
	2
	2
	

	x3
	1
	
	3
	2
	2

	x4
	
	2
	2
	1
	2

	x5
	2
	2
	3
	2
	2

	x6
	2
	1
	1
	2
	2

	x7
	2
	1
	2
	1
	1


Build query language for S and propose its 3 different interpretation in X.

1. Find the smallest set of attributes in S which values describe the same

sets of objects in S as values of all the attributes in S.

2. Give examples of semantically similar terms.
Rozwiazanie:
[1.2]  Atomowe granulki dla {a,c,d,e}:  {x1} {x2} {x3} {x4} {x5} {x6} {x7}
[1.1]   Termy atomowe: a1, a2, b1, b2, b3, c1, c2, c3, d1, d2, e1, e2.
Funktory:  f1, f2 – 2 argumentowe, f3 – 1 argumentowy.

Predykaty: p1, p2 – 2 argumentowe

1) Jesli t termem atomowym to t jest termem
2) Jesli t1, t2 termy to f1(t1,t2), f2(t1,t2), f3(t1) – termy

3) Jesli t1, t2 –termy to p1(t1,t2), p2(t1,t2) – formuly atomowymi

4) Jesli (1 formula atomowa to (1 jest formula

5) Jesli (1, (2 formuly to ((1 ( (2), ((1 ( (2),   ((1  sa formuly

JS1:T -> 2X   ,   JS1:(a1)={x1,x2,x3}, JS1(a2)={x5,x6,x7}
JS1(f1)= ( ; JS1(f2)=  roznica symetrycza (()

JS1(f2(t1,t2))= JS1(t1) ( JS1(t2)  = [JS1(t1) - JS1(t2)] ( [JS1(t2) - JS1(t1)]  

JS1(f1(t1,t2))= JS1(t1) ( JS1(t2)  
JS1(p1)= (=), JS1(p2)= ( ()
Znajdz wartosc  p1(f1(f2(t1,t2),t1),f2(f1(t1,t2), t1))) w interpretacji JS1
-------------------------------------------------------

JS2(a1)={(x1,1), (x2,1), (x3,1), (x4,1/2)}
JS2(a2)={(x5,1), (x6,1), (x7,1), (x4,1/2)}

JS2(b1)={(x6,1),(x7,1),(x3,1/3)}
JS2(f1)     JS2(f2)      JS2(f3)     

JS2(f1(t1,t2))= max(JS2(t2),JS2(t1))
JS2(f2(t1,t2))= min(JS2(t2),JS2(t1))

JS2(f1)(JS2(a1), JS2(a2))= {(x1,1),(x2,1),(x3,1),(x4,1/2),(x5,1),(x6,1),(x7,1)}

JS2(f2)(JS2(a1), JS2(a2))= {(x4,1/2)}

JS2(f3)(JS2(f1(t1,t2)))= JS2(f2)(JS2(f3)(t1),JS2(f3)(t2))
Problem 2

Assume that system S is defined by the table below:

	X
	c
	d
	e

	x1
	2
	1
	1

	x2
	
	2
	1

	x3
	3
	2
	2

	x4
	2
	1
	

	x5
	3
	
	2

	x6
	1
	2
	2

	x7
	
	1
	1


Define rough and probabilistic interpretations of all attributes in S
Problem 3

Assume that system S is defined by the table below:

	X
	a
	c
	e

	x1
	3
	2
	1

	x2
	
	1(2
	1

	x3
	1
	2
	3

	x4
	2
	3
	2

	x5
	1(2
	1
	2

	x6
	2
	1(3
	1


Define belief and plausibility functions to model system S.
a({x2,x3,x5}) = 11/36            a- basic probability assignment
a({x2,x4,x5,x6})= 17/36  

a({x1,x2})= 8/36  
Bela({x2,x4,x5,x6})= 28/36

Pla({x2,x4,x5,x6})=1

Problem 4
Assume that system S is defined by the table below:

	X
	a
	b
	c

	x1
	
	b3
	c2

	x2
	
	(b3,1/3)(b1,2/3)
	

	x3
	(a2,2/3)(a1,1/3)
	(b1,1/3)(b2,2/3)
	c1


1) Find fuzzy representation of attribute values in S.

2) Assuming that a1(X), b1(X) are fuzzy relations, find their composition a1(X) ○ b1(X). 
Rozwiazanie:

a1:X->[0,1],   a1(x1) =1/2, a2(x1) =1/2,   b1(x1)=0
                      a1(x2) =1/2, a2(x2) =1/2,   b1(x2) =2/3
                      a1(x3) =1/3, a2(x3) =2/3,   b1(x3) = 1/3
a1:    x1     x2     x3

         ½      ½     1/3

         ½      ½     1/3
         ½      ½     1/3

b1

x1     0       0       0

x2    2/3    2/3     2/3

x3    1/3    1/3     1/3

a1(X) ○ b1(X) =
      x1      x2      x3

x1   0        0        0

x2   ½       ½      1/3

x3   1/3     1/3    1/3

Assume that R1 is equal to:
      y1      y2      y3

x1   0        0        0

x2   ½       ½      1/3

x3   1/3     1/3    1/3

and R2 is equal to:  y1   y2    y3
                                ½    0     1/3 

find  R1 ○ R2.

C(R2) szukamy

y1   y2    y3

½    0     1/3 

½    0     1/3

½    0     1/3

Szukamy  R1 ○ C(R2) =  Proj [{X,Y}-{Y}}] ([{Y}-{X,Y}] {[R1 ( C(R2)}=
ProjX{[R1 ( C(R2)}=

R1 ( C(R2)   

y1    y2    y3

0      0       0
½     0      1/3
1/3   0      1/3

Rezultat:  x1     x2     x3

                0       ½      1/3

