
IN
F
1

3
0

0
—

R
e
la

s
jo

n
s
a
lg

e
b

ra
o
g

S
Q

L
,

m
e
n

g
d

e
r

o
g

b
a
g
e
r.

U
tl

e
g
g
s
a
rk

v
.
1

.0

D
a
g
e
n

s
te

m
a
e
r

◮
R

e
la

s
jo

n
s
a
lg

e
b

ra
e
n

◮
A

lg
e
b

ra

◮
H

e
lt

a
ll

s
a
lg

e
b

ra

◮
K

la
s
s
is

k
re

la
s
jo

n
s
a
lg

e
b

ra

◮
M

e
n

g
d

e
o
p

e
ra

to
re

r

◮
U

n
io

n

◮
S
n

it
t

◮
D

if
fe

ra
n

s
e

◮
S
e
le

k
s
jo

n

◮
P
ro

je
k
s
jo

n

◮
K

a
rt

e
s
is

k
p

ro
d

u
k
t

◮
Jo

in

◮
N

a
tu

rl
ig

jo
in

◮
H

e
n

g
e
tu

p
le

r

◮
R

e
n

a
v
n

in
g

◮
D

iv
is

jo
n

◮
B
a
g

◮
B
a
g
u

n
io

n
,

-s
n

it
t

o
g

-d
if

fe
ra

n
s
e

◮
B
a
g
s
e
le

k
s
jo

n

◮
B
a
g
p

ro
je

k
s
jo

n

◮
K

a
rt

e
s
is

k
p

ro
d

u
k
t

a
v

b
a
g
e
r

◮
Jo

in
p

å
b

a
g
e
r

◮
N

a
tu

rl
ig

jo
in

p
å

b
a
g
e
r

◮
R

e
la

s
jo

n
s
a
lg

e
b

ra
to

lk
n

in
g

a
v

s
e
le

c
t-

s
e
tn

in
g
e
n

◮
R

e
la

s
jo

n
s
a
lg

e
b

ra
(k

la
s
s
is

k
o
g

b
a
g
e
r)

u
tt

ry
k
t

i
S
Q

L

◮
K

o
s
tb

a
re

o
p

e
ra

s
jo

n
e
r

i
S
Q

L
m

ic
h

a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

2

R
e
la

s
jo

n
s
a
lg

e
b

ra
e
n

◮
d

e
fi

n
e
re

r
e
n

m
e
n

g
d

e
a
v

o
p

e
ra

s
jo

n
e
r

p
å

re
la

s
jo

n
e
r

◮
g
ir

o
s
s

e
t

s
p

rå
k

ti
l

å
b

e
s
k
ri

v
e

s
p

ø
rs

m
å
l

o
m

in
n

h
o
ld

e
t

i

re
la

s
jo

n
e
n

e

◮
e
r

e
t

p
ro

s
e
d

y
ra

lt
s
p

ø
rr

e
s
p

rå
k
:

V
i

s
ie

r
h

v
o
rd

a
n

s
v
a
re

t
s
k
a
l

b
e
re

g
n

e
s

(A
lt

e
rn

a
ti

v
e
t

e
r

d
e
k
la

ra
ti

v
e

s
p

ø
rr

e
s
p

rå
k

h
v
o
r

v
i

s
ie

r
h

v
a

s
v
a
re

t
s
k
a
l

o
p

p
fy

ll
e
.
(S

Q
L

e
r

e
t

d
e
k
la

ra
ti

v
t

s
p

rå
k
.)

)

◮
u

tg
jø

r
d

e
t

te
o
re

ti
s
k
e

g
ru

n
n

la
g
e
t

fo
r

p
ro

s
e
s
s
e
ri

n
g

a
v

S
Q

L
-s

p
ø
rr

in
g
e
r

m
o
t

re
la

s
jo

n
s
d

a
ta

b
a
s
e
r

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

3

A
lg

e
b

ra

◮
D

o
m

e
n

e
(s

a
m

li
n

g
a
v

v
e
rd

ie
r)

◮
A

to
m

æ
re

o
p
e
ra

n
d
e
r

◮
K

o
n

s
ta

n
te

r
(r

e
p

re
s
e
n

te
re

r
k
o
n

k
re

te
v
e
rd

ie
r

i
d

o
m

e
n

e
t)

◮
V

a
ri

a
b

le
(r

e
p

re
s
e
n

te
re

r
v
il

k
å
rl

ig
e

v
e
rd

ie
r

fr
a

d
o
m

e
n

e
t)

◮
O

p
e
ra

to
re

r
◮

T
a
r

s
o
m

a
rg

u
m

e
n

te
r

o
p

e
ra

n
d

e
r

◮
L
e
v
e
re

r
s
o
m

re
s
u

lt
a
t

e
n

o
p

e
ra

n
d

◮
U

tt
ry

k
k

(g
e
n

e
re

ll
e

o
p

e
ra

n
d

e
r)

◮
B
y
g
g
e
s

a
v

a
to

m
æ

re
o
p

e
ra

n
d

e
r

m
e
d

o
p

e
ra

to
re

r
o
g

p
a
re

n
te

s
e
r

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

4



H
e
lta

lls
a
lg

e
b

ra

◮
D

o
m

e
n

e
:
Z

,
h

e
lta

lle
n

e
.

◮
K

o
n

s
ta

n
te

r:
...,−

3
,−

2
,−

1
,0
,1
,2
,3
,4
,...

◮
V

a
ria

b
le

:
z
,i,j

,k
,m
,n
,x
,y
,...

◮
O

p
e
ra

to
re

r
+
,−
,·,/

◮
E
k
s
e
m

p
le

r
p

å
u

ttry
k
k
:

2
+

5

((2
−
k
)
·

5
)
+
(i/
j
)

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

5

K
la

s
s
is

k
re

la
s
jo

n
s
a
lg

e
b

ra

◮
D

o
m

e
n

e
:

E
n

d
e
lig

e
re

la
s
jo

n
e
r

(e
n

d
e
lig

m
e
n

g
d

e
a
v

tu
p

le
r)

◮
A

to
m

æ
re

o
p
e
ra

n
d
e
r

◮
K

o
n

s
ta

n
te

r:
A

lle
e
n

d
e
lig

e
re

la
s
jo

n
e
r

◮
V

a
ria

b
le

:
R

e
p

re
s
e
n

te
re

r
v
ilk

å
rlig

e
e
n

d
e
lig

e
re

la
s
jo

n
e
r

◮
O

p
e
ra

to
re

r
◮

u
n

io
n

◮
s
n

itt
◮

d
iffe

ra
n

s
e

◮
k
a
rte

s
is

k
p

ro
d

u
k
t

◮
p

ro
je

k
s
jo

n
◮

s
e
le

k
s
jo

n
◮

jo
in

◮
re

n
a
v
n

in
g

◮
d

iv
is

jo
n

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

6

M
e
n

g
d

e
o
p

e
ra

to
re

r

◮
U

n
io

n
:
R
∪
S

◮
S
n

itt:
R
∩
S

◮
D

iffe
ra

n
s
e
:
R
\
S

U
n

io
n

k
o
m

p
a
b
ilite

t:
R

o
g
S

m
å

h
a

lik
e

m
a
n

g
e

a
ttrib

u
tte

r
o
g

a
ttrib

u
tte

n
e

m
å

p
a
rv

is
h

a
id

e
n

tis
k
e

d
o
m

e
n

e
r.

E
k
s:

A
n
s
a
tt(n

a
v
n
,tlf,a

d
r,a

id
)
∪

M
e
d
le

m
(m

id
,n

a
v
n
,a

d
r,tlf)

F
ø
r

o
p

e
ra

s
jo

n
e
n

u
tfø

re
s
,
o
rd

n
e
s
S

s
lik

a
t

a
ttrib

u
tte

n
e

k
o
m

m
e
r

i
s
a
m

m
e

re
k
k
e
fø

lg
e

s
o
m

i
R

:

A
n
s
a
tt(n

a
v
n
,tlf,a

d
r,a

id
)
∪

M
e
d
le

m
(n

a
v
n
,tlf,a

d
r,m

id
).

(A
ttrib

u
tte

r
m

e
d

lik
e

n
a
v
n

m
å

h
a

s
a
m

m
e

d
o
m

e
n

e
,

lik
e
s
å

a
id

o
g

m
id

).
m

ic
h

a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

7

U
n

io
n

◮
F
o
r

a
t
R
∪
S

s
k
a
l

v
æ

re
d

e
fi

n
e
rt,

m
å
R

o
g
S

v
æ

re

u
n

io
n

k
o
m

p
a
tib

le

◮
R
∪
S

e
r

e
n

re
la

sjo
n

h
v
o
r

◮
a
lle

tu
p

le
r

s
o
m

e
r

i
R

e
lle

r
i
S

e
lle

r
i

b
å
d

e
R

o
g
S

,
e
r

i

R
∪
S

.
(O

m
t

e
r

i
b

å
d

e
R

o
g
S

,
e
r
t

lik
e
v
e
l

b
a
re

re
p

re
s
e
n

te
rt

é
n

g
a
n

g
i
R
∪
S

(fo
rd

i
e
n

re
la

s
jo

n
e
r

e
n

m
e
n

g
d

e
))

◮
in

g
e
n

a
n

d
re

tu
p

le
r

fo
re

k
o
m

m
e
r

i
R
∪
S

◮
E
k
s
e
m

p
e
l

p
å

v
a
n

lig
m

e
n

g
d

e
u

n
io

n
:

{
a
,b
,c
}
∪
{
b
,c
,d
,e
}
=
{
a
,b
,c
,d
,e
}

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

8



U
n

io
n

◮
E
k
s
e
m

p
e
l

p
å

u
n

io
n

a
v

re
la

s
jo

n
e
r:

A
n

s
a
tt

n
a
v
n

tl
f

a
d

r

A
li

2
2

4
6

5
8

1
9

L
ia

3
L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
L
is

e
7

9
0

2
3

3
6

5
V

e
i

2
3

8
-5

G
e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2

M
e
d

le
m

n
a
v
n

a
d

r
tl

f

L
is

e
B
a
k
k
e
n

1
3

7
4

8
5

9
6

0
L
iv

L
ia

3
1

9
2

0
3

1
4

2
Ja

n
H

e
ia

7
2

6
3

7
4

8
5

9
G

e
ir

V
ik

e
n

2
2

5
3

6
4

7
5

8

A
n

s
a
tt
∪

M
e
d

le
m

n
a
v
n

tl
f

a
d

r

A
li

2
2

4
6

5
8

1
9

L
ia

3
L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
L
is

e
7

9
0

2
3

3
6

5
V

e
i

2
3

8
-5

G
e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2
L
iv

1
9

2
0

3
1

4
2

L
ia

3
Ja

n
2

6
3

7
4

8
5

9
H

e
ia

7

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

9

S
n

it
t

◮
F
o
r

a
t
R
∩
S

s
k
a
l

v
æ

re
d

e
fi

n
e
rt

,
m

å
R

o
g
S

v
æ

re

u
n

io
n

k
o
m

p
a
ti

b
le

◮
R
∩
S

e
r

e
n

re
la

sj
o
n

h
v
o
r

◮
a
ll

e
tu

p
le

r
s
o
m

e
r

i
b

å
d

e
R

o
g
S

e
r

i
R
∩
S

◮
in

g
e
n

a
n

d
re

tu
p

le
r

fo
re

k
o
m

m
e
r

i
R
∩
S

◮
E
k
s
e
m

p
e
l

p
å

v
a
n

li
g

m
e
n

g
d

e
s
n

it
t:

{
a
,b
,c
}
∩
{
b
,c
,d
,e
}
=
{
b
,c
}

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

1
0

S
n

it
t

E
k
s
e
m

p
e
l

p
å

s
n

it
t

m
e
ll

o
m

re
la

s
jo

n
e
r:

A
n

s
a
tt

n
a
v
n

tl
f

a
d

r

A
li

2
2

4
6

5
8

1
9

L
ia

3
L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
L
is

e
7

9
0

2
3

3
6

5
V

e
i

2
3

8
-5

G
e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2

M
e
d

le
m

n
a
v
n

a
d

r
tl

f

L
is

e
B
a
k
k
e
n

1
3

7
4

8
5

9
6

0
L
iv

L
ia

3
1

9
2

0
3

1
4

2
Ja

n
H

e
ia

7
2

6
3

7
4

8
5

9
G

e
ir

V
ik

e
n

2
2

5
3

6
4

7
5

8

A
n

s
a
tt
∩

M
e
d

le
m

n
a
v
n

tl
f

a
d

r

L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
G

e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

1
1

D
if

fe
ra

n
s
e

◮
F
o
r

a
t
R
\
S

s
k
a
l

v
æ

re
d

e
fi

n
e
rt

,
m

å
R

o
g
S

v
æ

re

u
n

io
n

k
o
m

p
a
ti

b
le

◮
R
\
S

e
r

e
n

re
la

sj
o
n

h
v
o
r

◮
a
ll

e
tu

p
le

r
s
o
m

e
r

i
R

,
m

e
n

ik
k
e

i
S

,
e
r

i
R
\
S

◮
in

g
e
n

a
n

d
re

tu
p

le
r

fo
re

k
o
m

m
e
r

i
R
\
S

◮
E
k
s
e
m

p
e
l

p
å

v
a
n

li
g

m
e
n

g
d

e
d

if
fe

ra
n

s
e
:

{
a
,b
,c
}
\
{
b
,c
,d
,e
}
=
{
a
}

◮
I

læ
re

b
o
k
a

b
ru

k
e
s

m
in

u
s
te

g
n

fo
r

d
if

fe
ra

n
s
e
:

{
a
,b
,c
}
−
{
c
,d
,e
,f
}
=
{
a
,b
}

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

1
2



D
iffe

ra
n

s
e

E
k
s
e
m

p
e
l

p
å

d
iffe

ra
n

s
e

m
e
llo

m
re

la
s
jo

n
e
r:

A
n

s
a
tt

n
a
v
n

tlf
a
d

r

A
li

2
2

4
6

5
8

1
9

L
ia

3
L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
L
is

e
7

9
0

2
3

3
6

5
V

e
i

2
3

8
-5

G
e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2

M
e
d

le
m

n
a
v
n

a
d

r
tlf

L
is

e
B
a
k
k
e
n

1
3

7
4

8
5

9
6

0
L
iv

L
ia

3
1

9
2

0
3

1
4

2
Ja

n
H

e
ia

7
2

6
3

7
4

8
5

9
G

e
ir

V
ik

e
n

2
2

5
3

6
4

7
5

8

A
n

s
a
tt
\

M
e
d

le
m

n
a
v
n

tlf
a
d

r

A
li

2
2

4
6

5
8

1
9

L
ia

3
L
is

e
7

9
0

2
3

3
6

5
V

e
i

2
3

8
-5

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

1
3

O
p

e
ra

to
re

r
s
o
m

fje
rn

e
r

d
e
le

r
a
v

e
n

re
la

s
jo

n

◮
S
e
le

k
s
jo

n
:
σ
C
(R
)

◮
P
ro

je
k
s
jo

n
:
π
L (R

)

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

1
4

S
e
le

k
s
jo

n

◮
σ
C
(R
)

e
r

re
la

s
jo

n
e
n

s
o
m

få
s

fra
R

v
e
d

å
v
e
lg

e
u

t
d

e

tu
p

le
n

e
i
R

s
o
m

tilfre
d

s
s
tille

r
b

e
tin

g
e
ls

e
n
C

◮
C

e
r

e
t

v
ilk

å
rlig

b
o
o
ls

k
u

ttry
k
k

b
y
g
g
e
t

o
p

p
fra

a
to

m
e
r

p
å

fo
rm

e
n

o
p

1
θ

o
p

2
d

e
r

◮
o
p

e
ra

n
d

e
n

e
o

p
1

o
g

o
p

2
e
r

◮
e
n

te
n

to
a
ttrib

u
tte

r
i
R

m
e
d

s
a
m

m
e

d
o
m

e
n

e
◮

e
lle

r
e
tt

a
trib

u
tt

i
R

o
g

e
n

k
o
n

s
ta

n
t

fra
d

e
tte

a
ttrib

u
tte

ts
d

o
m

e
n

e

◮
o
p

e
ra

to
re

n
θ
∈
{
=
,
≠
,<
,>
,<
=
,>
=
,lik

e
}

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

1
5

S
e
le

k
s
jo

n

E
k
s
e
m

p
e
l

p
å

s
e
le

k
s
jo

n
:

A
n

s
a
tt

n
a
v
n

tlf
a
d

r

A
li

2
2
4
6
5
8
1
9

L
ia

3

L
is

e
3
7
4
8
5
9
6
0

B
a
k
k
e
n

1

G
e
ir

2
5
3
6
4
7
5
8

V
ik

e
n

2

σ
tlf>

2
4

0
0

0
0

0
0
(A

n
s
a
tt)

n
a
v
n

tlf
a
d

r

L
is

e
3
7
4
8
5
9
6
0

B
a
k
k
e
n

1

G
e
ir

2
5
3
6
4
7
5
8

V
ik

e
n

2

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

1
6



P
ro

je
k
s
jo

n

◮
π
L
(R
)

h
v
o
r
R

e
r

e
n

re
la

s
jo

n
o
g
L

e
r

e
n

li
s
te

a
v

a
tt

ri
b

u
tt

e
r

i
R

,
e
r

re
la

s
jo

n
e
n

s
o
m

få
s

fr
a
R

v
e
d

å
v
e
lg

e

u
t

k
o
lo

n
n

e
n

e
ti

l
a
tt

ri
b

u
tt

e
n

e
i
L

◮
R

e
la

s
jo

n
e
n

h
a
r

e
t

s
k
je

m
a

m
e
d

a
tt

ri
b

u
tt

e
n

e
i
L

◮
In

g
e
n

tu
p

le
r

s
k
a
l

fo
re

k
o
m

m
e

fl
e
re

g
a
n

g
e
r

i
π
L
(R
)

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

1
7

P
ro

je
k
s
jo

n

E
k
s
e
m

p
e
l

p
å

p
ro

je
k
s
jo

n
:

A
n

s
a
tt

n
a
v
n

tl
f

a
d

r

A
li

2
2
4
6
5
8
1
9

L
ia

3

L
is

e
3
7
4
8
5
9
6
0

B
a
k
k
e
n

1

G
e
ir

2
5
3
6
4
7
5
8

V
ik

e
n

2

π
n
a
v
n
,a

d
r(

A
n

s
a
tt
)

n
a
v
n

a
d

r

A
li

L
ia

3

L
is

e
B
a
k
k
e
n

1

G
e
ir

V
ik

e
n

2

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

1
8

O
p

e
ra

to
re

r
s
o
m

s
p

le
is

e
r

tu
p

le
r

◮
K

a
rt

e
s
is

k
p

ro
d

u
k
t:
R
×
S

◮
Jo

in
:
R
⋈ C
S

(d
e
r
C

e
r

jo
in

b
e
ti

n
g
e
ls

e
n

)

◮
N

a
tu

rl
ig

jo
in

:
R
⋈
S

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

1
9

K
a
rt

e
s
is

k
p

ro
d

u
k
t

◮
R
×
S

e
r

re
la

s
jo

n
e
n

s
o
m

få
s

fr
a
R

o
g
S

v
e
d

å
d

a
n

n
e

a
ll

e

m
u

li
g
e

s
a
m

m
e
n

s
e
tn

in
g
e
r

a
v

e
tt

tu
p

p
e
l

fr
a
R

o
g

e
tt

tu
p

p
e
l

fr
a
S

◮
V

i
s
ie

r
o
ft

e
a
t

e
t

tu
p

p
e
l
t

fr
a
R

o
g

e
t

tu
p

p
e
l
u

fr
a

S
b

li
r

k
o
n

k
a
te

n
e
rt

ti
l

e
t

tu
p

p
e
l
v
=
t
·
u

i
R
×
S

◮
I

re
s
u

lt
a
ts

k
je

m
a
e
t

lø
s
e
s

e
v
e
n

tu
e
ll

n
a
v
n

e
li

k
h

e
t

m
e
ll

o
m

a
tt

ri
b

u
tt

e
r

i
R

o
g
S

v
e
d

å
k
v
a
li

fi
s
e
re

n
a
v
n

e
n

e
m

e
d

o
p

p
ri

n
n

e
ls

e
s
re

la
s
jo

n
e
n

:
R
.A

,
S
.B

◮
H

v
is
R

o
g
S

e
r

s
a
m

m
e

re
la

s
jo

n
,

m
å

e
n

a
v

d
e
m

fø
rs

t

re
n

a
v
n

e
s

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

2
0



K
a
rte

s
is

k
p

ro
d

u
k
t

S
p

is
e
s
te

d
s
n

a
v
n

m
k
a
t

A
k
o
s
h

e
r

A
v
e
g
e
ta

b
ils

k
B

u
te

n
m

e
lk

B
h

a
lla

l
B

g
lu

te
n

fri
B

k
o
s
h

e
r

C
g
lu

te
n

fri
C

h
a
lla

l
C

k
o
s
h

e
r

D
v
e
g
e
ta

b
ils

k

M
e
n

y
k
ra

v
n

a
v
n

m
k
a
t

A
li

h
a
lla

l
L
iv

k
o
s
h

e
r

L
is

e
k
o
s
h

e
r

G
e
ir

g
lu

te
n

fri

S
p

is
e
s
te

d
×

M
e
n

y
k
ra

v
s
n

a
v
n

S
p

is
e
s
te

d
.m

k
a
t

n
a
v
n

M
e
n

y
k

ra
v
.m

k
a
t

A
k
o

s
h

e
r

A
li

h
a
lla

l
A

v
e
g
e
ta

b
ils

k
A

li
h

a
lla

l
B

u
te

n
m

e
lk

A
li

h
a
lla

l
B

h
a
lla

l
A

li
h

a
lla

l
B

g
lu

te
n

fri
A

li
h

a
lla

l
B

k
o

s
h

e
r

A
li

h
a
lla

l
C

g
lu

te
n

fri
A

li
h

a
lla

l
C

h
a
lla

l
A

li
h

a
lla

l
C

k
o

s
h

e
r

A
li

h
a
lla

l
D

v
e
g
e
ta

b
ils

k
A

li
h

a
lla

l
A

k
o

s
h

e
r

L
iv

k
o

s
h

e
r

A
v
e
g
e
ta

b
ils

k
L
iv

k
o

s
h

e
r

B
u

te
n

m
e
lk

L
iv

k
o

s
h

e
r

B
h

a
lla

l
L
iv

k
o

s
h

e
r

B
g
lu

te
n

fri
L
iv

k
o

s
h

e
r

B
k
o

s
h

e
r

L
iv

k
o

s
h

e
r

C
g
lu

te
n

fri
L
iv

k
o

s
h

e
r

C
h

a
lla

l
L
iv

k
o

s
h

e
r

C
k
o

s
h

e
r

L
iv

k
o

s
h

e
r

D
v
e
g
e
ta

b
ils

k
L
iv

k
o

s
h

e
r

A
k
o

s
h

e
r

L
is

e
k
o

s
h

e
r

A
v
e
g
e
ta

b
ils

k
L
is

e
k
o

s
h

e
r

B
u

te
n

m
e
lk

L
is

e
k
o

s
h

e
r

B
h

a
lla

l
L
is

e
k
o

s
h

e
r

B
g
lu

te
n

fri
L
is

e
k
o

s
h

e
r

B
k
o

s
h

e
r

L
is

e
k
o

s
h

e
r

C
g
lu

te
n

fri
L
is

e
k
o

s
h

e
r

C
h

a
lla

l
L
is

e
k
o

s
h

e
r

C
k
o

s
h

e
r

L
is

e
k
o

s
h

e
r

D
v
e
g
e
ta

b
ils

k
L
is

e
k
o

s
h

e
r

A
k
o

s
h

e
r

G
e
ir

g
lu

te
n

fri
A

v
e
g
e
ta

b
ils

k
G

e
ir

g
lu

te
n

fri
B

u
te

n
m

e
lk

G
e
ir

g
lu

te
n

fri
B

h
a
lla

l
G

e
ir

g
lu

te
n

fri
B

g
lu

te
n

fri
G

e
ir

g
lu

te
n

fri
B

k
o

s
h

e
r

G
e
ir

g
lu

te
n

fri
C

g
lu

te
n

fri
G

e
ir

g
lu

te
n

fri
C

h
a
lla

l
G

e
ir

g
lu

te
n

fri
C

k
o

s
h

e
r

G
e
ir

g
lu

te
n

fri
D

v
e
g
e
ta

b
ils

k
G

e
ir

g
lu

te
n

fri
m

ic
h

a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

2
1

Jo
in

◮
In

tu
itiv

t:
S
k
jø

te
s
a
m

m
e
n

to
re

la
s
jo

n
e
r

R
⋈C
S

◮
In

tu
itiv

t:
◮

1
.

B
e
re

g
n
R
×
S

◮
2

.
V

e
lg

u
t

d
e

tu
p

le
n

e
s
o
m

tilfre
d

s
s
tille

r

jo
in

b
e
tin

g
e
ls

e
n
C

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

2
2

Jo
in

B
is

tro
b

n
m

k
a
t

A
k
o
s
h

e
r

A
v
e
g
e
ta

b
ils

k
B

u
te

n
m

e
lk

B
h

a
lla

l
B

g
lu

te
n

fri
B

k
o
s
h

e
r

C
g
lu

te
n

fri
C

h
a
lla

l
C

k
o
s
h

e
r

D
v
e
g
e
ta

b
ils

k

K
ra

v
n

a
v
n

m
k
a
t

A
li

h
a
lla

l
L
iv

k
o
s
h

e
r

L
is

e
k
o
s
h

e
r

G
e
ir

g
lu

te
n

fri

B
is

tro
⋈C

K
ra

v

b
n

B
is

tro
.m

k
a
t

n
a
v
n

K
ra

v
.m

k
a
t

B
h

a
lla

l
A

li
h

a
lla

l
C

h
a
lla

l
A

li
h

a
lla

l
A

k
o
s
h

e
r

L
iv

k
o
s
h

e
r

B
k
o
s
h

e
r

L
iv

k
o
s
h

e
r

C
k
o
s
h

e
r

L
iv

k
o
s
h

e
r

A
k
o
s
h

e
r

L
is

e
k
o
s
h

e
r

B
k
o
s
h

e
r

L
is

e
k
o
s
h

e
r

C
k
o
s
h

e
r

L
is

e
k
o
s
h

e
r

B
g
lu

te
n

fri
G

e
ir

g
lu

te
n

fri
C

g
lu

te
n

fri
G

e
ir

g
lu

te
n

fri

C
:

B
is

tro
.m

k
a
t

=
K

ra
v
.m

k
a
t

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

2
3

N
a
tu

rlig
jo

in

◮
R
⋈
S

e
r

re
la

s
jo

n
e
n

s
o
m

få
s

fra
R

o
g
S

v
e
d

å
d

a
n

n
e

a
lle

m
u

lig
e

s
a
m

m
e
n

s
m

e
ltin

g
e
r

a
v

e
tt

tu
p

p
e
l

fra
R

m
e
d

e
tt

fra
S

d
e
r

tu
p

le
n

e
s
k
a
l

s
te

m
m

e
o
v
e
re

n
s

i
s
a
m

tlig
e

a
ttrib

u
tte

r
m

e
d

s
a
m

m
e
n

fa
lle

n
d

e
n

a
v
n

◮
F
e
lle

s
a
ttrib

u
tte

n
e

fo
re

k
o
m

m
e
r

b
a
re

é
n

g
a
n

g
i

d
e

s
a
m

m
e
n

s
m

e
lte

d
e

a
ttrib

u
tte

n
e

◮
R

e
s
u

lta
ts

k
je

m
a
e
t

h
a
r

a
ttrib

u
tte

n
e

i
R

e
tte

rfu
lg

t
a
v

d
e

a
ttrib

u
tte

n
e

i
S

s
o
m

ik
k
e

o
g
s
å

fo
re

k
o
m

m
e
r

i
R

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

2
4



N
a
tu

rl
ig

jo
in

B
is

tr
o

b
n

m
k
a
t

A
k
o
s
h

e
r

A
v
e
g
e
ta

b
il

s
k

B
u

te
n

m
e
lk

B
h

a
ll

a
l

B
g
lu

te
n

fr
i

B
k
o
s
h

e
r

C
g
lu

te
n

fr
i

C
h

a
ll

a
l

C
k
o
s
h

e
r

D
v
e
g
e
ta

b
il

s
k

K
ra

v
n

a
v
n

m
k
a
t

A
li

h
a
ll

a
l

L
iv

k
o
s
h

e
r

L
is

e
k
o
s
h

e
r

G
e
ir

g
lu

te
n

fr
i

B
is

tr
o
⋈

K
ra

v
b

n
m

k
a
t

n
a
v
n

B
h

a
ll

a
l

A
li

C
h

a
ll

a
l

A
li

A
k
o
s
h

e
r

L
iv

B
k
o
s
h

e
r

L
iv

C
k
o
s
h

e
r

L
iv

A
k
o
s
h

e
r

L
is

e
B

k
o
s
h

e
r

L
is

e
C

k
o
s
h

e
r

L
is

e
B

g
lu

te
n

fr
i

G
e
ir

C
g
lu

te
n

fr
i

G
e
ir

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

2
5

H
e
n

g
e
tu

p
le

r

◮
E
t

h
e
n

g
e
tu

p
p

e
l

e
r

e
t

tu
p

p
e
l

i
e
n

a
v

re
la

s
jo

n
e
n

e
s
o
m

ik
k
e

h
a
r

n
o
e

m
a
tc

h
e
n

d
e

tu
p

p
e
l

i
d

e
n

a
n

d
re

re
la

s
jo

n
e
n

◮
H

e
n

g
e
tu

p
le

r
få

r
in

g
e
n

re
p

re
s
e
n

ta
n

t
i

re
s
u

lt
a
tr

e
la

s
jo

n
e
n

e
tt

e
r

e
n

jo
in

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

2
6

H
e
n

g
e
tu

p
le

r

B
is

tr
o

b
n

m
k
a
t

A
k
o
s
h

e
r

A
v
e
g
e
ta

b
il

s
k

B
u

te
n

m
e
lk

B
h

a
ll

a
l

B
g
lu

te
n

fr
i

B
k
o
s
h

e
r

C
g
lu

te
n

fr
i

C
h

a
ll

a
l

C
k
o
s
h

e
r

D
v
e
g
e
ta

b
il

s
k

K
ra

v
n

a
v
n

m
k
a
t

A
li

h
a
ll

a
l

L
iv

k
o
s
h

e
r

L
is

e
k
o
s
h

e
r

G
e
ir

g
lu

te
n

fr
i

H
e
n

g
e
tu

p
le

r
s
a
tt

m
e
d

g
rå

ty
p

e
r

i
B
is

tr
o
-r

e
la

s
jo

n
e
n

B
is

tr
o
⋈

K
ra

v
b

n
m

k
a
t

n
a
v
n

B
h

a
ll

a
l

A
li

C
h

a
ll

a
l

A
li

A
k
o
s
h

e
r

L
iv

B
k
o
s
h

e
r

L
iv

C
k
o
s
h

e
r

L
iv

A
k
o
s
h

e
r

L
is

e
B

k
o
s
h

e
r

L
is

e
C

k
o
s
h

e
r

L
is

e
B

g
lu

te
n

fr
i

G
e
ir

C
g
lu

te
n

fr
i

G
e
ir

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

2
7

R
e
n

a
v
n

in
g

◮
ρ
S
(A

1
,A

2
,.
..
,A
n
)
(R
)

re
n

a
v
n

e
r
R

ti
l

e
n

re
la

s
jo

n
m

e
d

n
a
v
n
S

o
g

a
tt

ri
b

u
tt

e
r
A

1
,A

2
,.
..
,A

n

◮
ρ
S
(R
)

re
n

a
v
n

e
r

R
ti

l
e
n

re
la

s
jo

n
m

e
d

n
a
v
n

S

A
tt

ri
b

u
tt

n
a
v
n

e
n

e
fr

a
R

b
e
h

o
ld

e
s

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

2
8



R
e
n

a
v
n

in
g

M
e
n

y
k
ra

v
n

a
v
n

m
a
tk

a
te

g
o
ri

A
li

h
a
lla

l
L
iv

k
o
s
h

e
r

L
is

e
k
o
s
h

e
r

G
e
ir

g
lu

te
n

fri

ρ
K

ra
v
(n

a
v
n
,b

e
g
re

n
s
n
in

g
) (M

e
n

y
k
ra

v
)

h
a
r

s
o
m

re
s
u

lta
t:

K
ra

v
n

a
v
n

b
e
g
re

n
s
n

in
g

A
li

h
a
lla

l
L
iv

k
o
s
h

e
r

L
is

e
k
o
s
h

e
r

G
e
ir

g
lu

te
n

fri

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

2
9

D
iv

is
jo

n

◮
G

itt
to

re
la

s
jo

n
e
r

R
(A

1
,A

2
,...,A

n
,B

1
,B

2
,...,B

m
)

o
g

S
(B

1
,B

2
,...,B

m
)

◮
R

d
iv
S

e
r

e
n

re
la

s
jo

n
Q
(A

1
,A

2
,...,A

n
)

s
o
m

in
n

e
h

o
ld

e
r

e
t

tu
p

p
e
l
t

h
v
is

o
g

b
a
re

h
v
is

d
e
t

fo
r

h
v
e
rt

e
n

e
s
te

tu
p

p
e
l
u

i
S

,
fi

n
s

e
t

tu
p

p
e
l
v

i
R

s
lik

a
t

π
A

1
,A

2
,...,A

n
(v
)
=
t

o
g
π
B

1
,B

2
,...,B

m
(v
)
=
u

◮
H

v
is

v
i

la
r
tu

b
e
te

g
n

e
s
a
m

m
e
n

s
e
tn

in
g
e
n

a
v

to
tu

p
le

r
t

o
g
u

til
e
tt

tu
p

p
e
l,

s
k
a
l

a
lts

å
t

v
æ

re
m

e
d

i
s
v
a
re

t
n

å
r

v
i

fo
r

h
v
e
r

e
n

e
s
te
u

i
S

h
a
r

a
t
tu

e
r

m
e
d

i
R

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

3
0

E
k
s
e
m

p
e
l

p
å

b
ru

k
a
v

d
iv

is
jo

n

S
p

is
e
s
te

d
v
is

e
r

h
v
a

s
la

g
s

m
a
t

h
v
e
rt

s
p

is
e
s
te

d
s
e
rv

e
re

r

M
e
n

y
k
ra

v
v
is

e
r

h
v
a

s
la

g
s

m
a
t

h
v
e
r

p
e
rs

o
n

v
il/

k
a
n

s
p

is
e

S
p

is
e
s
te

d
n

a
v
n

m
a
tk

a
te

g
o
ri

A
k
o
s
h

e
r

A
v
e
g
e
ta

b
ils

k
B

u
te

n
m

e
lk

B
h

a
lla

l
B

g
lu

te
n

fri
B

k
o
s
h

e
r

C
g
lu

te
n

fri
C

h
a
lla

l
C

k
o
s
h

e
r

D
v
e
g
e
ta

b
ils

k

M
e
n

y
k
ra

v
n

a
v
n

k
ra

v

A
li

h
a
lla

l
L
iv

k
o
s
h

e
r

L
is

e
k
o
s
h

e
r

G
e
ir

g
lu

te
n

fri

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

3
1

S
p

is
e
s
te

d
s
o
m

d
e
k
k
e
r

a
lle

s
k
ra

v
til

m
e
n

y
e
n

ρ
A

lle
k
ra

v
(m

a
tk

a
te

g
o
ri) (π

k
ra

v (M
e
n

y
k
ra

v
))

ρ
M

u
lig

e
S
p

is
e
s
te

d
e
r (S

p
is

e
s
te

d
d

iv
A

lle
K

ra
v
)

K
a
n

o
g
s
å

u
ttry

k
k
e
s

s
o
m

A
lle

k
ra

v
(m

a
tk

a
te

g
o
ri)
←
-
π

k
ra

v (M
e
n

y
k
ra

v
)

M
u

lig
e
S
p

is
e
s
te

d
e
r(n

a
v
n
)
←
-

S
p

is
e
s
te

d
d

iv
A

lle
K

ra
v

d
e
r
S
(A

1
,A

2
,...,A

n
)
←
-
R
(B

1
,B

2
,...,B

n
)

re
s
u

lte
re

r
i

re
la

s
jo

n
e
n
S

m
e
d

a
ttrib

u
ttn

a
v
n

e
n
A

1
,A

2
,...,A

n
.

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

3
2



S
p

is
e
s
te

d
s
o
m

d
e
k
k
e
r

a
ll

e
s

k
ra

v
ti

l
m

e
n

y
e
n

ρ
A

ll
e
k
ra

v
(m

a
tk

a
te

g
o
ri
)(
π

k
ra

v
(M

e
n

y
k
ra

v
))

ρ
M

u
li
g
e
S
p

is
e
s
te

d
e
r(

S
p

is
e
s
te

d
d

iv
A

ll
e
K

ra
v
)

S
p

is
e
s
te

d
n

a
v
n

m
a
tk

a
te

g
o
ri

A
k
o
s
h

e
r

A
v
e
g
e
ta

b
il

s
k

B
u

te
n

m
e
lk

B
h

a
ll

a
l

B
g
lu

te
n

fr
i

B
k
o
s
h

e
r

C
g
lu

te
n

fr
i

C
h

a
ll

a
l

C
k
o
s
h

e
r

D
v
e
g
e
ta

b
il

s
k

M
e
n

y
k
ra

v
n

a
v
n

k
ra

v

A
li

h
a
ll

a
l

L
iv

k
o
s
h

e
r

L
is

e
k
o
s
h

e
r

G
e
ir

g
lu

te
n

fr
i

A
ll

e
k
ra

v
m

a
tk

a
te

g
o
ri

h
a
ll

a
l

k
o
s
h

e
r

g
lu

te
n

fr
i

M
u

li
g
e
S
p

is
e
s
te

d
e
r

n
a
v
n

B C

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

3
3

S
n

it
t,

jo
in

o
g

d
iv

is
jo

n
u

tt
ry

k
t

v
e
d

d
e

a
n

d
re

o
p

e
ra

to
re

n
e

◮
R
∩
S
=
R
\
(R
\
S
)

◮
R

⋈
jo

in
b

e
ti

n
g
e
ls

e
S
=
σ

jo
in

b
e
ti

n
g
e
ls

e
(R
×
S
)

◮
R
⋈
S
=
π
R
∪
(S
\
R
)
(σ
R
.R
∩
S
=
S
.R
∩
S
(R
×
S
))

◮
R
(A
,B
)

d
iv
S
(B
)
=
π
A
(R
)\
π
A
((
π
A
(R
)
×
S
)\
R
)

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

3
4

B
a
g

◮
K

o
m

m
e
rs

ie
ll

e
D

B
M

S
e
r

b
e
n

y
tt

e
r

b
a
g

o
g

ik
k
e

se
t

(m
e
n

g
d

e
)

s
o
m

g
ru

n
n

ty
p

e
fo

r
å

re
a
li

s
e
re

re
la

s
jo

n
e
r

◮
S
Q

L
b

e
re

g
n

e
r

b
a
g
e
r

(m
e
d

u
n

n
ta

k
a
v

n
o
e
n

a
v

o
p

e
ra

to
re

n
e
)

◮
S
e
t(

D
):

H
v
e
rt

e
le

m
e
n

t
i

D
fo

re
k
o
m

m
e
r

m
a
k
s
im

a
lt

é
n

g
a
n

g

R
e
k
k
e
fø

lg
e
n

p
å

e
le

m
e
n

te
n

e
e
r

li
k
e
g
y
ld

ig

{
a
,b
,c
}
=
{
a
,c
,b
}
=
{
a
,a
,b
,c
}
=
{
c
,a
,b
,a
}

◮
B
a
g
(D

):

H
v
e
rt

e
le

m
e
n

t
i

D
k
a
n

fo
re

k
o
m

m
e

m
e
r

e
n

n
e
n

g
a
n

g

R
e
k
k
e
fø

lg
e
n

p
å

e
le

m
e
n

te
n

e
e
r

li
k
e
g
y
ld

ig

{
a
,b
,c
}
=
{
a
,c
,b
}
≠
{
a
,a
,b
,c
}
=
{
c
,a
,b
,a
}
≠
{
a
,b
,b
,c
}

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

3
5

H
v
o
rf

o
r

b
a
g

o
g

ik
k
e

s
e
t

◮
B
a
g

g
ir

m
e
r

e
ff

e
k
ti

v
e

b
e
re

g
n

in
g
e
r

a
v

u
n

io
n

o
g

p
ro

je
k
s
jo

n
e
n

n
se

t

◮
V

e
d

a
g
g
re

g
e
ri

n
g

(f
o
re

le
s
e
s

i
n

e
s
te

fo
re

le
s
n

in
g
)

tr
e
n

g
e
r

v
i

b
a
g
fu

n
k
s
jo

n
a
li

te
t

◮
M

e
n

,
b
a
g

e
r

m
e
r

p
la

s
s
k
re

v
e
n

d
e

e
n

n
se

t

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

3
6



R
e
la

s
jo

n
s
a
lg

e
b

ra
e
n

s
o
p

e
ra

to
re

r
a
n

v
e
n

d
t

p
å

b
a
g

◮
D

e
fi

n
is

jo
n

e
n

e
b

lir
litt

a
n

n
e
rle

d
e
s

◮
Ik

k
e

a
lle

a
lg

e
b

ra
is

k
e

lo
v
e
r

s
o
m

h
o
ld

e
r

fo
r

se
t

h
o
ld

e
r

fo
r

b
a
g

◮
E
k
s
e
m

p
e
l:
(R
∪
S
)\
T
=
(R
\
T
)
∪
(S
\
T
)

e
r

rik
tig

fo
r

se
t,

m
e
n

ik
k
e

a
lltid

fo
r

b
a

g

◮
N

å
r

v
i

p
å

d
e

fø
lg

e
n

d
e

ly
s
a
rk

e
n

e
s
k
riv

e
r

b
a
g
re

la
s
jo

n
,

m
e
n

e
r

v
i

e
t

re
la

s
jo

n
s
s
k
je

m
a

+
e
n

e
k
s
te

n
s
jo

n
(in

s
ta

n
s
)

h
v
o
r

e
k
s
te

n
s
jo

n
e
n

e
r

e
n

b
a
g
,
o
g

ik
k
e

e
n

m
e
n

g
d

e

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

3
7

B
a
g
u

n
io

n

◮
L
a
R

o
g
S

v
æ

re
b

a
g
re

la
s
jo

n
e
r

◮
H

v
is
t

e
r

e
t

tu
p

p
e
l

s
o
m

fo
re

k
o
m

m
e
r
n

g
a
n

g
e
r

i
R

o
g
m

g
a
n

g
e
r

i
S

,
s
å

fo
re

k
o
m

m
e
r
t
n
+
m

g
a
n

g
e
r

i

b
a
g
re

la
s
jo

n
e
n
R

◮
E
k
s
e
m

p
e
l

p
å

v
a
n

lig
b

a
g
u

n
io

n
:

{
a
,a
,b
,c
,c
}
∪
{
a
,c
,c
,c
,d
}
=
{
a
,a
,a
,b
,c
,c
,c
,c
,c
,d
}

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

3
8

B
a
g
u

n
io

n

◮
E
k
s
e
m

p
e
l

p
å

b
a
g
u

n
io

n
a
v

re
la

s
jo

n
e
r:

A
n

s
a
tt

n
a
v
n

tlf
a
d

r

A
li

2
2

4
6

5
8

1
9

L
ia

3
L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
G

e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2

M
e
d

le
m

n
a
v
n

a
d

r
tlf

L
is

e
B
a
k
k
e
n

1
3

7
4

8
5

9
6

0
L
iv

L
ia

3
1

9
2

0
3

1
4

2
Ja

n
H

e
ia

7
2

6
3

7
4

8
5

9
G

e
ir

V
ik

e
n

2
2

5
3

6
4

7
5

8

A
n

s
a
tt
∪

M
e
d

le
m

n
a
v
n

tlf
a
d

r

A
li

2
2

4
6

5
8

1
9

L
ia

3
L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
L
iv

1
9

2
0

3
1

4
2

L
ia

3
Ja

n
2

6
3

7
4

8
5

9
H

e
ia

7
G

e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2
G

e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

3
9

B
a
g
s
n

itt

◮
L
a
R

,
S

v
æ

re
b

a
g
re

la
s
jo

n
e
r

◮
H

v
is
t

e
r

e
t

tu
p

p
e
l

s
o
m

fo
re

k
o
m

m
e
r
n

g
a
n

g
e
r

i
R

o
g
m

g
a
n

g
e
r

i
S

,
s
å

fo
re

k
o
m

m
e
r
t

m
in
(n
,m
)

g
a
n

g
e
r

i

b
a
g
re

la
s
jo

n
e
n
R
∩
S

◮
E
k
s
e
m

p
e
l

p
å

v
a
n

lig
b

a
g
s
n

itt:

{
a
,a
,b
,c
,c
}
∩
{
a
,c
,c
,c
,d
}
=
{
a
,c
,c
}

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

4
0



B
a
g
s
n

it
t

E
k
s
e
m

p
e
l

p
å

b
a
g
sn

it
t

m
e
ll

o
m

re
la

s
jo

n
e
r:

A
n

s
a
tt

n
a
v
n

tl
f

a
d

r

A
li

2
2

4
6

5
8

1
9

L
ia

3
L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
G

e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2
G

e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2

M
e
d

le
m

n
a
v
n

a
d

r
tl

f

L
is

e
B
a
k
k
e
n

1
3

7
4

8
5

9
6

0
L
is

e
B
a
k
k
e
n

1
3

7
4

8
5

9
6

0
L
iv

L
ia

3
1

9
2

0
3

1
4

2
Ja

n
H

e
ia

7
2

6
3

7
4

8
5

9
G

e
ir

V
ik

e
n

2
2

5
3

6
4

7
5

8

A
n

s
a
tt
∩

M
e
d

le
m

n
a
v
n

tl
f

a
d

r

L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
G

e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

4
1

B
a
g
d

if
fe

ra
n

s
e

◮
L
a
R

,
S

v
æ

re
b

a
g
re

la
s
jo

n
e
r

◮
H

v
is
t

e
r

e
t

tu
p

p
e
l

s
o
m

fo
re

k
o
m

m
e
r
n

g
a
n

g
e
r

i
R

o
g
m

g
a
n

g
e
r

i
S

,
s
å

fo
re

k
o
m

m
e
r
t

m
a
x
(0
,n
−
m
)

g
a
n

g
e
r

i

b
a
g
re

la
s
jo

n
e
n
R
\
S

◮
E
k
s
e
m

p
e
l

p
å

v
a
n

li
g

b
a
g
d

if
fe

ra
n

s
e
:

{
a
,a
,b
,c
,c
}
\
{
a
,c
,c
,c
,d
}
=
{
a
,b
}

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

4
2

B
a
g
d

if
fe

ra
n

s
e

E
k
s
e
m

p
e
l

p
å

b
a
g
d
if

fe
ra

n
se

m
e
ll

o
m

re
la

s
jo

n
e
r:

A
n

s
a
tt

n
a
v
n

tl
f

a
d

r

A
li

2
2

4
6

5
8

1
9

L
ia

3
L
is

e
3

7
4

8
5

9
6

0
B
a
k
k
e
n

1
G

e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2
G

e
ir

2
5

3
6

4
7

5
8

V
ik

e
n

2

M
e
d

le
m

n
a
v
n

a
d

r
tl

f

L
is

e
B
a
k
k
e
n

1
3

7
4

8
5

9
6

0
L
iv

L
ia

3
1

9
2

0
3

1
4

2
Ja

n
H

e
ia

7
2

6
3

7
4

8
5

9
G

e
ir

V
ik

e
n

2
2

5
3

6
4

7
5

8

A
n

s
a
tt
\

M
e
d

le
m

n
a
v
n

tl
f

a
d

r

A
li

2
2

4
6

5
8

1
9

L
ia

3
G

e
ir

V
ik

e
n

2
2

5
3

6
4

7
5

8

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

4
3

B
a
g
s
e
le

k
s
jo

n

◮
H

v
is
R

e
r

e
n

b
a
g
re

la
s
jo

n
,
e
r
σ
C
(R
)

b
a
g
re

la
s
jo

n
e
n

s
o
m

få
s

fr
a
R

v
e
d

å
a
n

v
e
n

d
e
C

p
å

h
v
e
rt

e
n

k
e
lt

tu
p

p
e
l

in
d

iv
id

u
e
lt

o
g

v
e
lg

e
u

t
d

e
tu

p
le

n
e

i
R

s
o
m

ti
lf

re
d

s
s
ti

ll
e
r

b
e
ti

n
g
e
ls

e
n
C

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

4
4



B
a
g
p

ro
je

k
s
jo

n

◮
H

v
is
R

e
r

e
n

b
a
g
re

la
s
jo

n
o
g
L

e
r

e
n

(ik
k
e
to

m
)

lis
te

a
v

a
ttrib

u
tte

r,
e
r
π
L
(R
)

b
a
g
re

la
s
jo

n
e
n

s
o
m

få
s

fra
R

v
e
d

å

v
e
lg

e
u

t
k
o
lo

n
n

e
n

e
til

a
ttrib

u
tte

n
e

i
L

◮
π
L
(R
)

h
a
r

lik
e

m
a
n

g
e

tu
p

le
r

s
o
m
R

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

4
5

K
a
rte

s
is

k
p

ro
d

u
k
t

a
v

b
a
g
e
r

◮
R
×
S

e
r

b
a
g
re

la
s
jo

n
e
n

s
o
m

få
s

fra
b

a
g
re

la
s
jo

n
e
n

e
R

o
g
S

v
e
d

å
d

a
n

n
e

a
lle

m
u

lig
e

k
o
n

k
a
te

n
e
rin

g
e
r

a
v

e
tt

tu
p

p
e
l

fra
R

o
g

e
tt

tu
p

p
e
l

fra
S

◮
H

v
is
R

h
a
r
n

tu
p

le
r

o
g
S

h
a
r
m

tu
p

le
r,

b
lir

d
e
t
n
·
m

tu
p

le
r

i
R
×
S

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

4
6

Jo
in

p
å

b
a
g
e
r

◮
H

v
is
R

o
g
S

e
r

b
a
g
re

la
s
jo

n
e
r,

fre
m

k
o
m

m
e
r

b
a
g
re

la
s
jo

n
e
n
R

⋈
jo

in
b

e
tin

g
e
ls

e
S

s
lik

:

◮
B
e
re

g
n
R
×
S

(k
a
rte

s
is

k
p

ro
d

u
k
t

a
v

b
a
g
e
r)

◮
V

e
lg

u
t

d
e

tu
p

le
n

e
s
o
m

tilfre
d

s
s
tille

r
b

e
tin

g
e
ls

e
n

◮
M

e
rk

:
D

e
tte

e
r

e
n

m
a
te

m
a
tis

k
d

e
fi

n
is

jo
n

.
I

p
ra

k
s
is

b
e
re

g
n

e
s

jo
in

-e
n

u
te

n
å

b
e
re

g
n

e
R
×
S

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

4
7

N
a
tu

rlig
jo

in
p

å
b

a
g
e
r

◮
H

v
is
R

o
g
S

e
r

b
a
g
re

la
s
jo

n
e
r,

e
r
R
⋈
S

b
a
g
re

la
s
jo

n
e
n

s
o
m

få
s

v
e
d

å
s
a
m

m
e
n

s
m

e
lte

o
v
e
re

n
s
s
te

m
m

e
n

d
e

tu
p

le
r

i
R

o
g
S

in
d

iv
id

u
e
lt

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

4
8



R
e
la

s
jo

n
s
a
lg

e
b

ra
to

lk
n

in
g

a
v

s
e
le

c
t-

s
e
tn

in
g
e
n

—
1

1
.

T
a

d
e
t

k
a
rt

e
s
is

k
e

p
ro

d
u

k
te

t
a
v

re
la

s
jo

n
e
n

e
i
fr

o
m

2
.

S
e
le

k
te

r
if

ø
lg

e
b

e
ti

n
g
e
ls

e
n

e
i
w

h
e
re

3
.

P
ro

ji
s
e
r

if
ø
lg

e
b

e
ti

n
g
e
ls

e
n

e
i
s
e
le

c
t

4
.

F
je

rn
fl

e
rf

o
re

k
o
m

s
te

r
h

v
is

s
e
le

c
t

d
is

ti
n

c
t

5
.

S
o
rt

e
r

i
h

e
n

h
o
ld

ti
l
o
rd

e
r

b
y

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

4
9

R
e
la

s
jo

n
s
a
lg

e
b

ra
to

lk
n

in
g

a
v

s
e
le

c
t-

s
e
tn

in
g
e
n

—
1

.
E
k
s
e
m

p
e
l

◮
S
k
je

m
a
:

S
p

is
e
s
te

d
(s

n
a
v
n
,
m

a
tk

a
te

g
o
ri

)
M

e
n
y
k
ra

v
(n

a
v
n
,
m

a
tk

a
te

g
o
ri

)

◮
Q

u
e
ry

:

s
e

le
c
t

d
is

ti
n

c
t

s
n

a
v
n

fr
o
m

S
p

is
e
s
te

d
,

M
e
n

y
k
ra

v
w

h
e
re

(n
a
v
n
=

’
A

li
’

o
r

n
a
v
n
=

’L
iv

’
)

a
n
d

S
p

is
e
s
te

d
.m

a
tk

a
te

g
o

ri
=

M
e
n

y
k
ra

v
.m

a
tk

a
te

g
o

ri
o

r
d

e
r

b
y

s
n

a
v
n

;

◮
τ

s
n
a
v
n
(δ
(π

s
n
a
v
n
(σ
c
(S

p
is

e
s
te

d
×

M
e
n
y
k
ra

v
))
))

◮
B
e
ti

n
g
e
ls

e
n
c
:

(n
a
v
n

=
’A

li
’

o
r

n
a
v
n

=
’L

iv
’)

a
n
d

S
p

is
e
s
te

d
.m

a
tk

a
te

g
o
ri

=
M

e
n
y
k
ra

v
.m

a
tk

a
te

g
o
ri

◮
δ
(R
)

fj
e
rn

e
r

fl
e
rf

o
re

k
o
m

s
te

r
a
v

tu
p

le
r

fr
a

b
a
g
re

la
s
jo

n
e
n
R

◮
τ
A

1
,A

2
,.
..
,A
n
(R
)

s
o
rt

e
re

r
tu

p
le

n
e

i
R

e
tt

e
r

v
e
rd

ie
n

e
i
A

1
,

fo
r

li
k
e

v
e
rd

ie
r

i
A

1
s
o
rt

e
re

s
tu

p
le

n
e

e
tt

e
r

v
e
rd

ie
n

e
i
A

2
,
o
s
v
.

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

5
0

R
e
la

s
jo

n
s
a
lg

e
b

ra
to

lk
n

in
g

a
v

s
e
le

c
t-

s
e
tn

in
g
e
n

—
2

◮
H

v
is

v
i

s
e
r

n
ø
y
e
re

p
å

v
a
n

li
g
e

s
e
le

c
t-

s
e
tn

in
g
e
r,

e
r

d
e
t

o
ft

e
to

v
e
s
e
n

s
fo

rs
k
je

ll
ig

e
ty

p
e
r

s
e
tn

in
g
s
le

d
d

i
w

h
e
re

-k
la

u
s
u

le
n

:
◮

S
e
le

k
sj

o
n

a
v

tu
p

le
r

i
e
n

re
la

s
jo

n
◮

Jo
in

a
v

tu
p

le
r

p
å

tv
e
rs

a
v

re
la

s
jo

n
e
r

◮
S
e
lv

o
m

d
e
n

fo
re

n
k
le

d
e

to
lk

n
in

g
e
n

a
v

s
e
le

c
t-

s
e
tn

in
g
e
n

e
r

ri
k
ti

g
m

a
te

m
a
ti

s
k

s
e
tt

,
v
il

d
a
ta

b
a
s
e
s
y
s
te

m
e
t

v
e
lg

e

e
n

to
lk

n
in

g
s
o
m

e
r

m
e
r

e
ff

e
k
ti

v
t

b
e
re

g
n

b
a
r

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

5
1

R
e
la

s
jo

n
s
a
lg

e
b

ra
to

lk
n

in
g

a
v

s
e
le

c
t-

s
e
tn

in
g
e
n

—
2

(f
o
rt

s
.)

D
e
rf

o
r

v
il

d
a
ta

b
a
s
e
s
y
s
te

m
e
t

o
v
e
rs

e
tt

e
ti

l
e
t

u
tt

ry
k
k

s
o
m

li
k
n

e
r

d
e
t

v
i

få
r

v
e
d

å
g
jø

re
fø

lg
e
n

d
e
:

1
.

S
e
le

k
te

r
if

ø
lg

e
se

le
k
sj

o
n

sb
e
ti

n
g
e
ls

e
n

e
i
w

h
e
re

(g
ir

fæ
rr

e
tu

p
le

r
i

re
la

s
jo

n
e
n

e
fø

r
jo

in
)

2
.

Jo
in

re
la

s
jo

n
e
n

e
i
fr

o
m

i
h

e
n

h
o
ld

ti
l

jo
in

b
e
ti

n
g
e
ls

e
n

e
i

w
h

e
re

3
.

P
ro

ji
s
e
r

if
ø
lg

e
b

e
ti

n
g
e
ls

e
n

e
i
s
e
le

c
t

4
.

F
je

rn
fl

e
rf

o
re

k
o
m

s
te

r
h

v
is

s
e
le

c
t

d
is

ti
n

c
t

5
.

S
o
rt

e
r

i
h

e
n

h
o
ld

ti
l
o
rd

e
r

b
y

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

5
2



R
e
la

s
jo

n
s
a
lg

e
b

ra
to

lk
n

in
g

a
v

s
e
le

c
t-s

e
tn

in
g
e
n

—
2

.
E
k
s
e
m

p
e
l

◮
S
k
je

m
a
:

S
p

is
e
s
te

d
(s

n
a
v
n
,
m

a
tk

a
te

g
o
ri)

M
e
n
y
k
ra

v
(n

a
v
n
,
m

a
tk

a
te

g
o
ri)

◮
Q

u
e
ry

:

s
e

le
c
t

d
is

tin
c
t

s
n

a
v
n

fro
m

S
p

is
e
s
te

d
,

M
e
n

y
k
ra

v
w

h
e
re

(n
a
v
n
=

’
A

li
’

o
r

n
a
v
n
=

’L
iv

’
)

a
n
d

S
p

is
e
s
te

d
.m

a
tk

a
te

g
o

ri
=

M
e
n

y
k
ra

v
.m

a
tk

a
te

g
o

ri
o

r
d

e
r

b
y

s
n

a
v
n

;

◮
τ

s
n
a
v
n
(δ
(π

s
n
a
v
n
(S

p
is

e
s
te

d
⋈jb
σ

s
b
(M

e
n
y
k
ra

v))))

◮
S
e
le

k
s
jo

n
s
b

e
tin

g
e
ls

e
n

s
b

:
n
a
v
n

=
’A

li’
o
r

n
a
v
n

=
’L

iv
’

Jo
in

b
e
tin

g
e
ls

e
n

jb
:
S
p

is
e
s
te

d
.m

a
tk

a
te

g
o
ri

=
M

e
n
y
k
ra

v
.m

a
tk

a
te

g
o
ri

◮
I

d
e
tte

tilfe
lle

t
k
u

n
n

e
jo

in
b

e
tin

g
e
ls

e
n

a
lte

rn
a
tiv

t
v
æ

rt
o
v
e
rs

a
tt

til
n

a
tu

rlig
jo

in

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

5
3

K
la

s
s
is

k
u

n
io

n
,
s
n

itt,
d

iffe
ra

n
s
e

o
g

k
a
rte

s
is

k
p

ro
d

u
k
t

u
ttry

k
t

i
S
Q

L

A
lg

e
b
ra

S
Q

L

R
∪
S

s
e
le

c
t
∗

fro
m

R
u

n
io

n
S
;

R
∩
S

s
e
le

c
t
∗

fro
m

R
in

te
rs

e
c
t

S
;

R
\
S

s
e
le

c
t
∗

fro
m

R
e
x
c
e
p

t
S
;

R
×
S

s
e
le

c
t
∗

fro
m

R
c
ro

s
s

jo
in

S
;

R
×
S

s
e
le

c
t
∗

fro
m

R
,
S
;

H
u

sk
k
ra

v
o
m

u
n

io
n

k
o
m

p
a
tib

ilite
t

fo
r
R

o
g
S

i
u

n
io

n
,

in
te

rs
e
c
t,

e
x
c
e
p

t!

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

5
4

B
a
g
u

n
io

n
,
b

a
g
s
n

itt
o
g

b
a
g
d

iffe
ra

n
s
e

u
ttry

k
t

i
S
Q

L

A
lg

e
b
ra

S
Q

L

R
∪
S

s
e
le

c
t
∗

fro
m

R
u

n
io

n
a
ll

S
;

R
∩
S

s
e
le

c
t
∗

fro
m

R
in

te
rs

e
c
t

a
ll

S
;

R
\
S

s
e
le

c
t
∗

fro
m

R
e
x
c
e
p

t
a
ll

S
;

H
u

sk
k
ra

v
o
m

u
n

io
n

k
o
m

p
a
tib

ilite
t

fo
r
R

o
g
S

i
u

n
io

n
a
ll,

in
te

rs
e
c
t

a
ll,

e
x
c
e
p

t
a
ll!

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

5
5

K
o
s
tb

a
re

o
p

e
ra

s
jo

n
e
r

i
S
Q

L

◮
d

is
tin

c
t:

◮
S
o
rte

rin
g

e
r

g
e
n

e
re

lt
k
o
s
tb

a
rt

◮
B
ø
r

b
ru

k
e
s

m
e
d

fo
rs

ik
tig

h
e
t

◮
u

n
io

n
,
in

te
rs

e
c
t,

e
x
c
e
p

t:
◮

S
Q

L
b

e
re

g
n

e
r

s
e
t-v

a
ria

n
te

n
e

a
v

d
is

s
e

(d
v
s
.
a
t

fl
e
rfo

re
k
o
m

s
te

r
fje

rn
e
s
)

◮
V

u
rd

e
r

å
b

ru
k
e

u
n

io
n

a
ll,

in
te

rs
e
c
t

a
ll,

e
x
c
e
p

t
a
ll

s
o
m

e
r

b
a
g
-v

a
ria

n
te

n
e

m
ic

h
a
e
l@

ifi
.u

io
.n

o
—

IN
F
1
3
0
0

2
8
.

s
e
p

te
m

b
e
r

2
0
0
9

5
6


