
µ  - 

,

 µ , µ .

,

µ , .

µ

µ µ
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µ
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µ
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µ µ

employee(
 4444, 
 data( 
  name( 
   first(nick), 
   last(bassiliades), 
   middle(dimitrios)), 
  id( 
   number( 
    letter(n), 
    no(355324)), 
   authority( 
    at(a), 
    city(thessaloniki)), 
   date(23,6,1983)), 
  address( 
   road(tsimiski), 
   number(4), 
   city(thessaloniki)), 
  hire_date( 
   date(10,10,1999)), 
  department( 
   informatics) 
 ) 
).

number(n,355324)

at(a,thessaloniki)

date(
 day(10), 
 month(10), 
 year(1999)) 



µ ,

µ

µ .

lives_in_now(Employee,City)

Employee ( µ )
City

works_on(Employee,Dept)

Employee µ µ Dept

same_dept(Employee1,Employee2)

µ µ

same_dept(Employee1,Employee2,Dept)

µ µ  Dept

same_name(Employee1,Employee2)

µ

same_road(Employee1,Employee2)

 µ µ

same_house(Employee1,Employee2)

 µ

hired_same_month(Employee1,Employee2)

 µ

brother(Employee1,Employee2)

lives_in_permanently(Employee,City)

Employee µ  "µ µ "  City

lives_in_now(Employee,City) :- 
 employee(Employee,
  data(_,_,address(_,_,city(City)),_,_)).

:

?- lives_in_now(4444,C). 
C = thessaloniki 

?- lives_in_now(E,thessaloniki). 
E = 4444 

?- lives_in_now(E,C). 
E = 4444, C = thessaloniki 

µ µ µ

µ  µ µ µ

µ .

lives_in_now2(Name,City) :- 
 employee(_, 
    data(Name,_,
      address(_,_,city(City)),_,_)).

µ µ µ µ  µ

 µ µ .

?- lives_in_now2( 
   name( 
    first(nick), 
    last(bassiliades), 
    middle(dimitrios)), 
   C). 
C = thessaloniki 



µ µ  µ µ

µ  µ .

?- lives_in_now2( 
   name( 
    first(nick), 
    last(bassiliades), 
    middle( )),
   C). 

C = thessaloniki, M = dimitrios 

?- lives_in_now2( 
   name( 
    first(nick), 
    last(bassiliades), 
    middle(_)), 
   C). 
C = thessaloniki 

 µ µ

µ .

?- lives_in_now2( 
   name( 
    first(nick), 
    last(L), 
    middle(_)), 
   C). 

L = bassiliades, C = thessaloniki; 
L = nikolaidis,  C = serres; 
...

µ µ ,  µ µ

µ µ  µ µ .

lives_in_now3(First,Last,Middle,City) :- 
 employee(_, 
  data( 
   name( 
    first(First),
    last(Last),
    middle(Middle)),
   _, 
   address(_,_,city(City)),_,_)).

 µ .

?- lives_in_now3(nick,bassiliades,dimitrios,C). 

C = thessaloniki 

?- lives_in_now3(nick,bassiliades, ,C).

C = thessaloniki, M = dimitrios 

?- lives_in_now3(nick,bassiliades,_, C). 

C = thessaloniki 

?- lives_in_now3(nick,L,_,C). 

L = bassiliades, C = thessaloniki; 
L = nikolaidis,  C = serres; 
...



works_on(E,Dept) :- 
 employee(E,data(_,_,_,_,department(Dept))).

works_on(E,Dept) :- 
 employee(E,data(_,_,_,_,Dept)).

µ µ µ , . .

informatics,
dept(informatics)

same_dept( 1, 2) :- 
 employee(E1,data(_,_,_,_,department(Dept))),
 employee(E2,data(_,_,_,_,department(Dept))).

same_dept( 1, 2) :- 
 employee(E1,data(_,_,_,_,X)),
 employee(E2,data(_,_,_,_,X)).

 µ µ µ µ µ

same_dept(E1,E2) :- 
 works_on(E1,Dept),
 works_on(E2,Dept).

same_name(E1,E2) :- 
 employee(E1,data(name(first(Name),_,_),

_,_,_,_)),
 employee(E2,data(name(first(Name),_,_),

_,_,_,_)).

same_road(E1,E2) :- 
 employee(E1,data(_,_,address(road(R),_,_),

_,_)),
 employee(E2,data(_,_,address(road(R),_,_),

_,_)).

same_house(E1,E2) :- 
 employee(E1,data(_,_,address(R,N,C),_,_)),
 employee(E2,data(_,_,address(R,N,C),_,_)).

hired_same_month(E1,E2) :- 
 employee(E1,data(_,_,_,hire_date(_,M,Y),_)),
 employee(E2,data(_,_,_,hire_date(_,M,Y),_)).

brother(E1,E2) :- 
 employee(E1,data(name(_,Last,Middle),

_,_,_,_)),
 employee(E2,data(name(_,Last,Middle),

_,_,_,_)).

lives_in_permanently( ,C) :- 
 employee( ,
   data(_,id(_,authority(_,city(C)),_),
     address(_,_,city(C)),_,_)).

,  µ µ  ( !)

µ .



µ transferred/3,

 µ µ µ

 µ .

transferred( ,A,B) :- 
 employee( ,data(_,_,_,HD1,department(A))),
 employee( ,data(_,_,_,HD2,department(B))),
 is_before(HD1,HD2).

µ  2 

µ , µ µ µ µ µ .

 µ µ µ

 µ µ µ .

is_before(hire_date(D1,M1,Y1),
    hire_date(D2,M2,Y2)) :- 

Y2 > Y1.
is_before(hire_date(D1,M1,Y),
    hire_date(D2,M2,Y)) :- 

M2 > M1.
is_before(hire_date(D1,M,Y),
    hire_date(D2,M,Y)) :- 

D2 > D1.

 µ µ  µ  µ

 µ µ  µ .

is_before(hire_date(_,_,Y1),hire_date(_,_,Y2)) :- 
Y2 > Y1.

is_before(hire_date(_,M1,Y),hire_date(_,M2,Y)) :- 
M2 > M1.

is_before(hire_date(D1,M,Y),hire_date(D2,M,Y)) :- 
D2 > D1.

.

.

 µ

µ .

 µ .

µ temp_transferred/2,

 µ

µ µ  µ  µ

µ µ .

temp_transferred( ,A) :- 
 transferred(E,A,B),
 transferred(E,B,A).

µ µ µ

µ µ µ ,

µ ?

employee(1234,data(...,hire_date(9,5,84),
        dept(informatics))). 
employee(1234,data(...,hire_date(10,10,88),
        dept(accounting))). 
employee(1234,data(...,hire_date(27,1,90),
        dept(warehouse))). 
employee(1234,data(...,hire_date(2,3,90),
        dept(informatics))). 



 µ µ µ
department,

µ µ .

department(name(informatics),
    location(thessaloniki), 
    employees(24)). 

µ µ

 µ .

must_be_transferred(E) :- 
 employee(E,data(_,_,address(_,_,C),_,
        dept(D))),
 department(name(D),location(C1),_),

C1 \= C.

 µ  µ µ µ

 µ .

can_be_transferred_to(E,D) :- 
 must_be_transferred(E),
 employee(E,data(_,_,address(_,_,C),_,
        dept(D))),
 department(name(D),location(C),_).

µ µ  (?) 

employee ( ).

can_be_transferred_to(E,D) :- 
 employee(E,data(_,_,address(_,_,C),_,
        dept(D1))),
 department(name(D1),location(C1),_),

C1 \= C,
 department(name(D),location(C),_).

µ

µ  µ

:

 µ  (0) : 0
 (1) : s(0)

µ :  1 µ µ  µ

 (2) : s(s(0))
...

µ natural_number/1
µ µ .

natural_number(0).
natural_number(s(X)) :-
 natural_number(X). 

µ µ

,  µ

µ .

?- natural_number(0). 
yes
?natural_number(s(s(0))) :- 
yes
?-natural_number(N).
N = 0 ; 
N = s(0) ; 
N = s(s(0)) ; 
...



µ

µ plus/3
µ µ

µ .

plus(0,X,X).
plus(s(X),Y,s(Z)) :- plus(X,Y,Z). 

µ :

µ µ

?- plus(s(0),s(s(0)),s(s(s(0)))). 
yes
?- plus(s(0),s(s(0)),s(s(s(s(0))))). 
no

µ µ

?- plus(s(0),s(s(0)),C). 
C = s(s(s(0))) 

µ !

?- plus(s(0),B,s(s(s(0)))). 
B = s(s(0)) 
?- plus(A,s(s(0)),s(s(s(0)))). 
A = s(0) 

µ  µ

µ µ

?- plus(A,B,s(s(s(0)))). 
A = 0 , B = s(s(s(0))) ; 
A = s(0) , B = s(s(0)) ; 
A = s(s(0)) , B = s(0) ; 
A = s(s(s(0))) , B = 0 ; 
no

µ

µ times/3
µ µ

µ .

µ µ .

times(0,Y,0).
times(s(X),Y,Z1) :- 
 times(X,Y,Z), 
 plus(Z,Y,Z1).

µ :

?- times(s(s(0)),s(s(s(0))),C). 
C = s(s(s(s(s(s(0)))))) 

?- times(s(s(0)),B,s(s(s(s(s(s(0))))))). 
B = s(s(s(0))) 

?- times(A,s(s(0)),s(s(s(s(s(s(0))))))). 
A = s(s(s(0))) 

?- times(A,B,s(s(s(s(s(s(0))))))). 
A = s(0) , B = s(s(s(s(s(s(0)))))) ; 
A = s(s(0)) , B = s(s(s(0))) ; 
A = s(s(s(0))) , B = s(s(0)) ; 
A = s(s(s(s(s(s(0)))))) , B = s(0)



µ

 µ µ µ µ .

power(X,0,s(0)).
power(X,s(Y),Z1) :-
 power(X,Y,Z), 
 times(Z,X,Z1).

µ :

?- power(s(s(0)),s(s(0)),C). 
C = s(s(s(s(0)))) 

?- power(A,s(s(s(0))),s(s(s(s(s(s(s(s(0))))))))). 
A = s(s(0)) 

?- power(s(s(s(0))),B,s(s(s(s(s(s(s(s(s(0)))))))))). 
B = s(s(0)) 

?- power(A,B,s(s(s(s(s(s(s(s(s(0)))))))))). 
A = s(s(s(s(s(s(s(s(s(0))))))))) , B = s(0) ; 
A = s(s(s(0))) , B = s(s(0)) 
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