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śc

i
fu

n
k

cy
jn

e

D
efi

n
ic
ja
3
.1

N
ie
ch

d
an
y
b
ęd
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fu
n
k
cy
jn
ą
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żą
d
an
y
ch
"
za
le
żn
o
śc
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śc
i
fu
n
k
cy
jn
e,
k
tó
re

są
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ć
z
d
an
eg
o
zb
io
ru

za
le
żn
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żl
iw
y
ch

za
le
żn
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lę
d
u
n
a
n
as
tę
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(A
u
g
m
en
ta
ti
o
n
))

(F
3
)
(X
→

Y
∈
F
+
∧

Y
→

Z
∈
F
+
)
=
⇒

X
→

Z
∈
F
+

(p
rz
ec
h
o
d
n
io
ść
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żn
o
śc
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śc
i
fu
n
k
cy
jn
y
ch

sc
h
em

at
u

T
sp
eł
n
ia

G
+
=
{Y
→

Z
∈
F
+
:
Y
∪
Z
⊆

X
}+
.

A
n
n
a
F
ie
d
o
ro
w
ic
z
(U

Z
)

S
y
st
em

y
b
az

d
an
y
ch

1
1
0
.1
0
.2
0
1
9

1
1
/
6
5



O
p

er
a

cj
e

n
a

sc
h

em
a

ta
ch

re
la

cy
jn

y
ch

:
p

ro
je

k
cj

a

D
efi

n
ic
ja
3
.6

N
ie
ch

d
an
y
b
ęd
zi
e
sc
h
em

at
re
la
cy
jn
y

R
=
(U
,
F
)
i
n
ie
ch

X
⊆

U
.
S
ch
em

at

T
=
(X
,
G
)
n
az
y
w
am

y
p
ro
je
k
cj
ą
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ą
d
an
y
m
i
sc
h
em

at
am

i
re
la
cy
jn
y
m
i.

W
ó
w
cz
as

zł
ąc
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żn
o
ść
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lę
d
u
n
a
I
→

N
je
st
ro
zk
ła
d
em

b
ez

st
ra
ty

d
an
y
ch
.
M
am

y

E
[I
N
]
=
({
IN
},
{I
→

N
})
,

E
[I
P
O
]
=
({
IP
O
},
{I
P
→

O
})
.

D
la
k
aż
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śc
i
fu
n
kc
yj
n
yc
h
n
a
d

U
;
X
,
Y
⊆

U
,
X
∩
Y
=
∅.

M
ó
w
im
y,
że

Y
je
st

w
p

eł
n

i
fu

n
k

cy
jn

ie
za

le
żn
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żn
y
o
d
ka
żd
eg
o
kl
u
cz
a
te
g
o

sc
h
em

a
tu
.

A
n
n
a
F
ie
d
o
ro
w
ic
z
(U

Z
)

S
y
st
em

y
b
az

d
an
y
ch

1
1
0
.1
0
.2
0
1
9

2
2
/
6
5



P
rz
y
k
ła
d
.
S
ch
em

at
R
=
(U
,
G
)
=
({
I,
N
,
A
,
F
,
E
,
S
},
{I
→

N
A
F
,
IE
→

S
})

n
ie
je
st
w
2
P
N
:

K
lu
cz
em

sc
h
em

at
u
je
st
IE
,
al
e
I
→

N
A
F
∈
G
+
,
tz
n
.
są
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śc
iw

eg
o
p
o
d
zb
io
ru

k
lu
cz
a
(o
d
I)
.
C
zy
li

at
ry
b
u
ty

N
,
A
,
F
n
ie
są
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śc
iw

eg
o
p
o
d
zb
io
ru

k
lu
cz
a
(o
d
I)
.
C
zy
li

at
ry
b
u
ty

N
,
A
,
F
n
ie
są
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jś

ci
e:
Γ

/*
zb
ió
r
sc
h
em

at
ó
w
re
la
cy
jn
y
ch

w
2
P
N
*
/

(1
)
D
o
d
aj
sc
h
em

at
R
=
(U
,
F
)
d
o
zb
io
ru
Ω
;

Γ
:=
∅;

(2
)
IF
Ω
je
st
p
u
st
y
T
H
E
N
S
T
O
P
;

/*
zb
ió
r
Γ
za
w
ie
ra

sc
h
em

at
y
w
2
P
N
*
/

(3
)
w
eź
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P

N
,

3
N

F
))

N
ie
ch

R
=
(U
,
F
)
b
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sc
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R
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P
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h
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h
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.
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h
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u
n
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N
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b
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h
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h
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ra
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h
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żn
e
o
d
in
n
y
ch

at
ry
b
u
tó
w
n
ie
k
lu
cz
o
w
y
ch
,
i
w
y
k
o
n
ać
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d
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b
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→
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R
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P
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Ω

/*
d
an
y
sc
h
em
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re
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cy
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y

R
=
(U
,
F
)
*
/

W
y
jś

ci
e:
Γ

/*
zb
ió
r
sc
h
em

at
ó
w
re
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cy
jn
y
ch

w
3
P
N
*
/

(1
)
D
o
d
aj
sc
h
em

at
R
=
(U
,
F
)
d
o
zb
io
ru
Ω
;

Γ
:=
∅
;

(2
)
IF
Ω
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st
p
u
st
y
T
H
E
N
S
T
O
P
;
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Γ
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ie
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sc
h
em

at
y
w
3
N
F
*
/

(3
)
W
eź

sc
h
em
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ze
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io
ru
Ω
,
o
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z
g
o
p
rz
ez

R
=
(U
,
F
);

IF
w
sc
h
em

ac
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R
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tn
ie
je
k
lu
cz

K
,
ta
k
i,
że

d
la
w
ła
śc
iw

eg
o
p
o
zb
io
ru

K
′
⊂

K

za
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o
d
zi
K
′
→

X
∈

F
+
,
g
d
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e
X
⊂

U
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w
ie
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o
n
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k
lu
cz
o
w
e
at
ry
b
u
ty

z
R
,

T
H
E
N ro
zł
ó
ż

R
n
a
d
w
ie
p
ro
je
k
cj
e

R
1
=

R
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′
X
]
i

R
2
=

R
[K
′
(U
\
X
)]
;

u
su
ń

R
ze
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io
ru
Ω
;

d
o
d
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R
1
o
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z

R
2
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Ω
;
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O
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O
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E
L
S
E
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⊆
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∩
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Y
∩
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X
∩
Z
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∅
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X
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Z
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re
m

at
ry
b
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∈
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i
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Ó∈
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H
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=
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=
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ń

R
z
Ω
;
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ra
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Ω
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R
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Γ
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ź)
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,
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→

B
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→

A
D
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→
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.

2
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,
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,
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,
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→
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→
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→
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→
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→
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→
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→
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→
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→
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→
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→
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→
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→
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→
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R
el
ac
ja
R
je
st
in
st
an
cj
ą
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h
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w
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.
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aż
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→

N
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→

K
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(g
d
zi
e

S
tu
d
en
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K
u
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N
au
cz
y
ci
el
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O
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.

R
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h
em
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S
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O
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w
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.
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b
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b
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K
→

N
O
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N
→

K
})

(g
d
zi
e

S
tu
d
en
t,

K
u
s,

N
au
cz
y
ci
el
,
O
ce
n
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R
el
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R
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h
em
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O
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w
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.
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H
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b
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b
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em
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S
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N
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b
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m
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p
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ó
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u
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m
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eś
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aż
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→

N
O
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N
→

K
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(g
d
zi
e

S
tu
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s,

N
au
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y
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,
O
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.

R
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h
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w
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b
az
ie
d
an
y
ch

w
y
st
ęp
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p
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ać

n
au
cz
y
ci
el
a
d
o
k
u
rs
u
,
d
o
p
ó
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u
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m
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eś
li
ch
ce
m
y
zm

ie
n
ić
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b
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d
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y
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k
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h
u
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w
).
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ęp
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,
p
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aż
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3
P
N
n
ie
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p
o
b
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g
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m

p
o
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n
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n
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p
ro
w
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zą
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m

d
o
an
o
m
al
ii
.

A
tr
y
b
u
ty

k
lu
cz
o
w
e:

są
fu
n
k
cy
jn
ie
za
le
żą

o
d
si
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ie
n
aw

za
je
m
;

fu
n
k
cy
jn
ie
za
le
żą

o
d
cz
ęś
ci
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n
eg
o
k
lu
cz
a.

A
b
y
u
n
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n
ąć
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k
ic
h
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tu
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p
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w
ad
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o
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ą
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ą.
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(3
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P

N
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3
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N
F
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ch
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,
F
)
b
ęd
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sc
h
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R
je
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P
o
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o
d
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:
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je
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∀
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∈
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d
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Y
,
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∈
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to
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U
∈
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h
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d
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ąc
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y
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io
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w
X
i
Y
,
je
że
li
X
→

Y
∈
F
+
,

to
m
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y
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k
że

X
→

U
∈
F
+
,
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n
y
m
i
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o
w
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ta
k
i
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r
X
m
u
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b
y
ć
k
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em
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n
ad
k
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em

.

U
w
ag
a
3

Je
śl
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h
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h
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śl
an
e
p
rz
ez

k
lu
cz
e

sc
h
em

at
u
.

A
n
n
a
F
ie
d
o
ro
w
ic
z
(U

Z
)

S
y
st
em

y
b
az

d
an
y
ch

1
1
0
.1
0
.2
0
1
9

3
2
/
6
5



A
lg
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o
m
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o
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i
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h
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d
o

3
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P
N

In
p

u
t:
Ω

/*
d
an
y
sc
h
em

at
re
la
cy
jn
y

R
=
(U
,
F
)
*
/

O
u

tp
u

t:
Γ

/*
zb
ió
r
sc
h
em

at
ó
w
re
la
cy
jn
y
ch

w
3
.5
P
N
*
/

(1
)
d
o
d
aj
sc
h
em

at
R
=
(U
,
F
)
d
o
zb
io
ru
Ω
;

Γ
:=
∅
;

(2
)
IF
Ω
je
st
p
u
st
y
T
H
E
N
S
T
O
P
;

/*
zb
ió
r
Γ
za
w
ie
ra

sc
h
em

at
y
3
.5
P
N
*
/

(3
)
W
eź

sc
h
em
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ze

zb
io
ru
Ω
,
o
zn
ac
z
g
o
p
rz
ez

R
=
(U
,
F
);

IF
je
że
li
w
sc
h
em

ac
ie

R
is
tn
ie
ją
zb
io
ry

d
w
a
ro
zł
ąc
zn
e
zb
io
ry

X
o
ra
z
Y
,

ta
k
ie
,
że

X
→

Y
∈
F
+
,
al
e
X
→

U
Ó∈
F
+
,

T
H
E
N

ro
zł
ó
ż

R
n
a
d
w
ie
p
ro
je
k
cj
e

R
1
=

R
[X
Y
]
i

R
2
=

R
[X
(U
\
Y
)]
;

u
su
ń

R
z
Ω
;

d
o
d
aj

R
1
i

R
2
d
o
Ω
;

G
O
T
O
(2
);

E
L
S
E

/*
R
je
st
w
3
.5
P
N
*
/

u
su
ń

R
z
Ω
d
o
d
aj

R
d
o
Γ
;

G
O
T
O
(2
);

A
n
n
a
F
ie
d
o
ro
w
ic
z
(U

Z
)

S
y
st
em

y
b
az

d
an
y
ch

1
1
0
.1
0
.2
0
1
9

3
3
/
6
5



R
o
zł
ó
ż
(s
p
ro
w
ad
ź)

p
o
d
an
e
sc
h
em

at
y
d
o
3
.5
N
F
.

1
R
=
(U
,
F
)
=
({
A
,
B
,
C
},
{A
→

B
,
B
→

A
})
.

2
S
=
(W
,
G
)
=
({
A
,
B
,
C
,
D
,
E
},
{A
→

B
C
,
B
C
→

A
,
B
C
D
→

E
,
E
→

C
})
.

3
T
=
(V
,
H
)
=
({
A
,
B
,
C
,
D
},
{A
→

C
,
C
→

B
,
A
→

D
})
.

4
Z
=
(X
,
J
)
=
({
A
,
B
,
C
,
D
,
E
},
{E
→

D
,
A
D
→

E
,
E
C
→

B
,
B
→

C
})
.

A
n
n
a
F
ie
d
o
ro
w
ic
z
(U

Z
)

S
y
st
em

y
b
az

d
an
y
ch

1
1
0
.1
0
.2
0
1
9

3
4
/
6
5


