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set(auto).

formula_list(usable).

% Section A: database

tapaa(lyyli,hemmo). tapaa(lyyli,erkki). sairastaa(erkki).

% Section B: definitions

all x y (tapaa(x,y) -> tapaa(y,x)).

all x y (tapaa(x,y) & sairastaa(y) -> tartuntavaarassa(x)).

all x y (tapaa(x,y) & tartuntavaarassa(y) -> tartuntavaarassa(x)).

% Section C: negation of the query

-(tartuntavaarassa(lyyli) & tartuntavaarassa(hemmo)).

end_of_list.
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M 0 M 4 < /4 6 S

/ 3 0 < 8< < 3 ,. 8 2 0 ( � 4 8

� � 

C1 �� � � � Cn

� 314 = , 2 , 2 0 06 M 0 24 - , 2 0 06 S

24 2 ,< 2< 9 0 2 24 9 0 / 8. (

:( f< < 24 .6 = B.g . 2 , 2 B B6 S

M 0 T

M 4 < /4 . / 8. S

 � S ' 

C1 �� � � � Cn

� M 0

T

 � �

T �


C

� � ' 

C1 �� � � � Cn

� M 0 = 0 3 0 2 0 06 /4 Q 2 0 06 ')(

() *� � * ��+ � * B.g . 2 C / 8 ,6 CQ 2 , C - , 8 8 B C 8. . + 2 C C 2< /. M 4 < /4 6 < 3 /4 = < 4 3 , 3 3 ,

� 4 8 / 3 0 < 8< < 3.6 C 0 g < 3 3 0 ,. g 4 . - 0 M 4 Q 2 0 0 < < 8. 0 / 3 0 < 8< < 3 , M 0 , 3. n � 0/4 Q - 0 8 8 0 7 w 2< /. M 4 < / /4 = . ,6 ,6 , ,(

�� �� �� A< /. M 4 < / /4 8 2+ 0 2 ,5 . 0 06 = ,+< 8 2< g 0 + , 84 3< < 2. 4 4 6 2 B C - , 3 3. 8 2 B (
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�� �1� �� � � ��� A< 2 /. 2 0 06 8 ,< + 0 0 /4 3 0< 8 , φ � �

y

�

E

�

y

� z

K

�

y

� � 3 4 45 . 8 , 8 2.

3 0< 8 , M 4 < /4 8 2 0 Σ �  �

x

�

I

�

x

� � E �

x

� � � �

x

�

I

�

x

� z

K

�

x

� � �(

i 0< 8 , M 4 < /4 8 2 0 Σ 8 0 0 - 0 06 S � T0

�   �I

�

x

� � E �

x

� � � 

I

�

c

� � � 

K

�

c

� � � M 0

3 0< 8 , , 8 2 0 �φ 2< /. M 4 < / /4 T0

�   �E

�

y

� � �K

�

y

� � �(

')( � 0 3. 2 0 06 / 3 0< 8< < 3.

C1

�  �E

�

y

� � �K

�

y

� � �

T0

t

� h 3 0< 8< < 3. 8 2 0 

K

�

c

� � 8 0 0 - 0 06  �E

�

c

� � } f � H 

y

�

c

� ~ (

� h 3 0< 8< < 3. 8 2 0  �I

�

x

� � E �

x

� � 8 0 0 - 0 06  �I

�

x

� � �K

�

x

� � } f � H 

y

�

x

� ~ (

7( � 0 3. 2 0 06 C2

�  �E

�

c

� � � T1

�   �E

�

c

� � �  �I

�

x

� � �K

�

x

� � �t

� h 3 0< 8< < 3. 8 2 0  �I

�

x

� � E �

x

� � 8 0 0 - 0 06  �I

�

c

� � } f � H 

x

�

c

� ~ (

:( � 0 3. 2 0 06 C3

�  �I

�

c

� � �

T2

�   �I

�

c

� � �  �I

�

x

� � �K

�

x

� � �t

� h 3 0< 8< < 3. 8 2 0 

I

�

c

� � 8 0 0 - 0 06 � } f � H

ε

~ (

� � S

M 0 Σ '  �φ

� 4 g 0 2 24 2 ,< 2< 9 0 2 24 9 . 0 w M 4 2 ,6 Σ

& � φ(
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�k � �	 pn 0 s s p p q
 �
 
 1 1 p p � �  � � � � � � �

P A A | K 4 6 + , 84 3< < 2. 4 8 B B6 2 L L6 = ,+< 8 2< g 0 0< 24 9 0 0 2 2.6 ,6

2 ,4 + , , 9 06 24 -. 8 2.6 w M 4 2 0 / B C 2 B 9 9 , g . . 9 ,. 8 , 8 8 B /4 2. 2 ,Q 2 Bg B 8 8 B (

� 4 Q - 06 24 6 0 P A A | K.6 / B C 2 2 L L6 / B 8. 2 2 , 3 ,9 9 , 8 ,< + 0 0 g 0 2 0 8. 0 2t

•

h 0 0 g 4 M ,6 8 C6 2 0 / 8.

•

; C L 2 , 2. , - 4 8 24 6 + 0 / ,6 6 ,

•

� 4 . 2 0 .6 C 3 ,. 8. B / B C 2 2 L4 Q M ,. 2 0

•

A< 3 4 8 2 ,. - ,6 2< 3 /. 2 8 ,9 .6 ,6

•

h4 2. 2 ,Q 2 Bg B6 = 0 3 0 < 2< 8

•

; 0 0 g < 2< / 8. 0 9 0 2 , 9 0 2. . /10 8 8 0
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 �� �� �� � � ��� �� � � � �� � � �

�+ + � * � �� � �� �+ �� �

•

P A A | K6 4 < - 0 2 2 0 0 /10 0 g 4 M ,6 4 8 0 3 2 0 8 ,< + 0 0 g 0 0 8 C6 2 0 / 8. 0t

�

x

�

y

�

zϕ � all x y z ϕ

�

x

�

y

�

zϕ � exists x y z ϕ

ϕ z ψ � ϕ & ψ

ϕ { ψ � ϕ | ψ

ϕ � ψ � ϕ -> ψ

ϕ � ψ � ϕ <-> ψ

t1 � t2 � t1 = t2

�ϕ � -ϕ�� � � � � (� � � )

•

; C L 2 , 2. , - 4 8 24 8 8 0 3 0< 8 ,. - ,6 314 = = < < 6 2< 3 , , /. + M 4 . 2 2 0 0 = . 8 2 , y( v �
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 �� �� �� � � ��� �� � � � �� � � �

�� �1� �� � � ���

�
x

�

y

�

zP

�

x � y � z

� � all x y (exists z P(x,y,z)).

�

x

�

P

�

x

� z �

Q

�

x

� {

R

�

x

� � � � all x (P(x) & (Q(x) | R(x))).

•

|+ . 8 C9 F14 3. 2 ,+ 4 2 , 2 0 06 24 . 8. 8 2 0 0 06 8. M 0 .6 6 .6 = ,+< 8 2 , , 3 3 0 ( P A A | K 8 0 3 3. .

8 0 9 06 6 . 9 . 8 , 2 g 0 /. 4N w 9 < < 2 2< M 0N w �< 6 / 2. 4N M 0 = + , -. /10 0 2 2. 8 C9 F4 3. 2 �

•

P A A | K ,+ 4 2 2 , 3 , , 9 < < 2 2< M 0 2 g 0 /. 4 . 8 2 0 /g 06 2 24 + . ,6 = ,+< 8 2 , , 3 3 0

}6 B.6 9 0 Q - 4 3 3. 8 , 2 yg 0 = 0 0 2 v 9 < < 2 2< M 0 , 8. .6 2 C9 B 2 2< 3 /. 2 0 06 g 0 /. 4 . / 8. ~ (

•

P A A | K 9 < < 6 2 0 0 3 0< 8 , , 2 0 < 24 9 0 0 2 2. 8 , 8 2. / 3 0 < 8< < 3 ,. / 8. w M 4 . 2 0

g 4 . / B C 2 2 B B 9 C L 8 2. , 2 2 C M ,6 8 C6 2 0 / 8. g . + Q ,. - ,6 2< 6 6 . 8 2 0 9 . 8 , ,6 (

�� �1� �� � � ��� i 0 < 8 , / / , , 8 8 0 (all x y(P(x,y))) , 8. .6 2 Cg B

y 4 6 8 , / B

= + , -. /10 0 2 2.N , 2 2 B g 0 /. 4 8 C9 F4 3. M 0

P

�< 6 / 2. 4 8 C9 F14 3. w 9 < 2 2 0 y

2< 3 /. 2 0 06

9 < < 2 2< M 0 / 8. M 0 P= + , -. /10 0 2. / 8. 3 0 < 8 , / / , , 8 8 0

(all x y (P(x,y)))

�
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•

, / 8.6 / ,+ 2 0 .6 ,6 , 8. 9 ,+ / /. 8 C L 2 , 2. , - 4 8 2 0 4 6 06 6 , 2 2< 0 3 3 0 (

• set(auto)N 0 8 , 2< / 8 , 3 3 0 P A A | K g 0 3. 2 8 , , . 2 8 , / B C 2 , 2 2 Bg B 2

= B B 2 2 , 3 C 8 B B6 6 L 2 } 9 9 ( + , 84 3< < 2. 4 8 B B6 2 L 9 < < 6 6 , 3 9 .6 , ,6 ~ (

set(auto).

formula_list(usable).

% tähän tulee sitten tarvittava lausejoukko

% ja kyselyn negaatio (vain yksi kysely kerrallaan)

end_of_list.
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 �� �� �� � � ��� �� � � � �� � ��

�� �1� �� � � ��� * 0 3 0 < 2 , 2 0 06 9 . , 3. .6 0 . /10 . 8 ,9 = . 2 0 + 2< 6 2 0 g 0 0 + 0 , 8. 9 ,+ / /. (

set(auto).

formula_list(usable).

% Section A: database

tapaa(a,b). tapaa(a,c). sairastaa(c).

% Section B: definitions

all x y (tapaa(x,y) -> tapaa(y,x)).

all x y (tapaa(x,y) & sairastaa(y) -> tartuntavaarassa(x)).

all x y (tapaa(x,y) & tartuntavaarassa(y) -> tartuntavaarassa(x)).

% Section C: negation of the query

-(tartuntavaarassa(a) & tartuntavaarassa(b)).

end_of_list.

•

P A A | K= C 8 2 C C 4 84 . 2 2 0 9 0 06 3 0< 8 , M 4 < /4 6 Q , 3= 4 8 2. + . 8 2. + . . 2 0 . 8 , / 8. (
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� * ��+ � � � � � �1� �� �� �� � � * � � � �� +

•

P A A | K 4 2 , 2 2 0 06 / B C 2 2 L L6 � 2 /N / , 8 /< / 8 ,6 < 6 . �N /4 6 ,. 8 8 0 /4 9 ,6 6 4 3 3 0

use otter

•

f 06 < 0 0 3. .6 3 L C 2 C C 3.6 / /. /4 2. 2 ,Q 2 Bg B= 0 3g , 3. 9 , 8 2 0 8.g < 3 2 0
http://logic.tcs.hut.fi/~ltp/

•

P A A | K.6 g 4 . / B C6 6 . 8 2 B B , 8. 9 ( 8 ,< + 0 0 g . 3 3 0 2 0 g 4 . 3 3 0t

otter < file.in

otter < file.in > file.out

otter < file.in | less

•

E 0 / , 9 . 8 24 8 2 0 /p/edu/tik-79.144

3 L C 2 C C 9 C L 8 - 4 /< 9 ,6 2 0 0 2. 4 2 0 M 0

, 8. 9 ,+ / / , M B }= B B 0 8. 0 8 8 0 9 0 2 , 9 0 2. . / 0 8 2 0 ~ (
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�) � *� � � �� �� � ) � � �� � �� � � ��

P A A | K.6 2< 314 8 2. , - 4 8 24 8 2 0 3 L C 2 Cg B 2 9 9 (

•

i 0< 8 ,. 3 3 , 0< 24 9 0 0 2 2. 8 , 8 2. Q 0 , 2< 2 / 3 0 < 8< < 3. 9 < 4 - 4 2(

•

h 3 0 < 8< < 3. ,6 3< 4 /. 2 2 , 3< } 2< /. M 4 < /4 6 . - ,6 2. I 4 .6 2. ~ (

•

�6 6 , 2< . 8 2 0 / 3 0 < 8< < 3 ,. 8 2 0 M 4 Q - , 2< 2< < - , 2 / 3 0 < 8< < 3. 2 w/< 6 P A A | K C+ . 2 B B M 4 Q 2 0 0 2 CQ M B6 / 3 0< 8< < 3.6 (

•

f 0 Q - 4 3 3. 8 , 8 2. 3 L C - , 2 2 C 24 -. 8 2< 8 w M 4 Q 4 6 ,+ . 8 2 , 2 B B6 2 CQ M B6 / 3 0< 8< < 3.6

M 4 Q 2 0 9 . 8 , 8 8 0 2 0 + g . 2 2 0 g 0 2 / 3 0< 8< < 3. 2(
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�� �1� �� � � ��� A< 2< 8 2< 2 0 06 2 0 + / , 9 9 .6 P A A | K.6 2< 3 4 8 2 ,. 8. .6

2 0 + 2< 6 2 0 g 0 0 + 0 , 8. 9 ,+ /. 8 8 B (

')( h 3 0 < 8< < 3. 9 < 4 - 4 8 2 0 2< 3 , , 8 ,< + 0 0 g 0t

list(usable).

0 [] tapaa(a,b).

0 [] tapaa(a,c).

0 [] sairastaa(c).

0 [] -tapaa(x,y)|tapaa(y,x).

0 [] -tapaa(x,y)| -sairastaa(y)|tartuntavaarassa(x).

0 [] -tapaa(x,y)| -tartuntavaarassa(y)|tartuntavaarassa(x).

0 [] -tartuntavaarassa(a)| -tartuntavaarassa(b).

end_of_list.
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7( set(auto)N 0 8 , 2< / 8 ,6 9 C L 2 B P A A | K = B B 2 2 B B . 2 8 , 2< /. M 4 < / /4 4 6

} ,6 5 3x( 8 , 2 4 � 8< = = 4 + 2 ~ 2< 3 ,g 0 2 / 3 0 < 8< < 3. 2t

------------> process usable:

** KEPT (pick-wt=6): 1 [] -tapaa(x,y)|tapaa(y,x).

** KEPT (pick-wt=7): 2 [] -tapaa(x,y)| -sairastaa(y)|

tartuntavaarassa(x).

** KEPT (pick-wt=7): 3 [] -tapaa(x,y)| -tartuntavaarassa(y)|

tartuntavaarassa(x).

** KEPT (pick-wt=4): 4 [] -tartuntavaarassa(a)|

-tartuntavaarassa(b).

------------> process sos:

** KEPT (pick-wt=3): 5 [] tapaa(a,b).

** KEPT (pick-wt=3): 6 [] tapaa(a,c).

** KEPT (pick-wt=2): 7 [] sairastaa(c).
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:( A B 9 B6 M B 3 / , ,6 C+ . 2 , 2 B B6 M 4 Q 2 0 0 2 CQ M B / 3 0 < 8< < 3. w 9 . / B 4 6 6 . 8 2< < /.6t
=========== start of search ===========

given clause #1: (wt=3) 5 [] tapaa(a,b).

given clause #2: (wt=2) 7 [] sairastaa(c).

given clause #3: (wt=3) 6 [] tapaa(a,c).

given clause #4: (wt=2) 9 [hyper,6,2,7] tartuntavaarassa(a).

given clause #5: (wt=3) 8 [hyper,5,1] tapaa(b,a).

given clause #6: (wt=3) 10 [hyper,6,1] tapaa(c,a).

given clause #7: (wt=2) 11 [hyper,8,3,9] tartuntavaarassa(b).

-----> EMPTY CLAUSE at 0.00 sec ----> 13 [hyper,11,4,9] $F.
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>( A B 9 B6 M B 3 / , ,6 P A A | K ,+ . 8 2 B B M 4 Q - 4 6 2 CQ M B 3 3 , / 3 0 < 8< < 3. 3 3 ,t

Length of proof is 3. Level of proof is 2.

---------------- PROOF ----------------

1 [] -tapaa(x,y)|tapaa(y,x).

2 [] -tapaa(x,y)| -sairastaa(y)|tartuntavaarassa(x).

3 [] -tapaa(x,y)| -tartuntavaarassa(y)|tartuntavaarassa(x).

4 [] -tartuntavaarassa(a)| -tartuntavaarassa(b).

5 [] tapaa(a,b).

6 [] tapaa(a,c).

7 [] sairastaa(c).

8 [hyper,5,1] tapaa(b,a).

9 [hyper,6,2,7] tartuntavaarassa(a).

11 [hyper,8,3,9] tartuntavaarassa(b).

13 [hyper,11,4,9] $F.

------------ end of proof -------------
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•

f . / B 3. P A A | K ,. 3 L C - B 24 -. 8 2< 8 2 0 w P A A | K g 4 . = C 8 B Q 2 C B . 3 9 4 . 2 2 0 ,6

y ; , 0 + �Q 8 24 = = , - F , � 0< 8 , 84 8 , 9 = 2 C( v 2 0 . M B B - B . /< . 8 , ,6 8. 3 9 < //10 06 (

•

f< < 2 2< M 0 8. - 4 6 24 M ,6 ,+ . 8 2 B 9 . 8 2 B g 0 + 2 ,6 P A A | K. 8 8 0 g 4 . 9 B B+ . 2 , 3 3 B

$ansN 0 3 /< . 8. 0 = + , -. /10 2 2 , M 0 w M 4 . - ,6 0 +5 < 9 ,6 2 ,. / 8. /. + M 0 2 0 06

9 . , 3 ,6 /. .6 6 4 6 /4 Q 2 , ,6 0 4 3 ,g 0 2 9 < < 2 2< M 0 2(

�� �1� �� � � ��� E 0 , 2 0 06 M 4 /.6 2 0 + 2< 6 2 0 g 0 0 + 0 8 8 0 4 3 ,g 0 Q ,6 /. 3 L / C 8 , 3 C 3 3 B

(exists x (tartuntavaarassa(x) & $ans(x)))t

2 [] -tapaa(x,y)| -sairastaa(y)|tartuntavaarassa(x).

4 [] -tartuntavaarassa(x)| -$ans(x).

6 [] tapaa(a,c).

7 [] sairastaa(c).

9 [hyper,6,2,7] tartuntavaarassa(a).

10 [binary,9.1,4.1] -$ans(a).
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� *� �� � �� � �� � � + �+ ) � ) �

•

K 0 2 /10 . 8< . / 8. 3 0 0 -. 2 0 06 : 8 C L 2 , 2. , - 4 8 24 0 P A A | K. 3 3 ,(

•

h4 Q 2 0 06 : 0 = 0 3 0< 2 , 2 0 06 8 C L 2 , 2. , - 4 8 24 w M 4 / 0 8. 8 B 3 2 B B = , 3 / B 2

= + , -. /10 0 2 2. ,6 9 B B+ . 2 , 3 9 B 2 } ,. 2. , 24 /106 2 0 0 ,. / B / C 8 , 3 C B ~ (

•

h4 Q 2. .6 : F M 0 : � = 0 3 0 < 2 , 2 0 06 8 C L 2 , 2. , - 4 8 24 w M 4 /10 8. 8 B 3 2 B B ,9 (9 B B+ . 2 , 3 9 . ,6 3. 8 B / 8. 9 C L 8 2. , 24 /106 6 06 M 0 2 B Q B6 3. . 2 2 Cg B6 / C 8 , 3 C6 (
•

h4 Q - 06 : 0 + 0 2 /10 . 8< / 8. = 0 3 0 < 2 , 2 2< 0 8 C L 2 , 2. , - 4 8 24 0 / B C 2 , 2 B B6

')( /4 Q - 0 8 8 0 : 0 9 B B+ . 2 , 3 9 . ,6 /4 6 8. 8 2 ,6 8 8.6 2 0 + /10 8 2 0 9 . 8 , ,6 w
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