Stilovi i tehnike programiranja




Opsti principi
dobrog

programiranja

Correctness

User-friendliness

Efficiency

Readability

Modifiability

Robustness

Documentation



Proloski programi

**Proceduralno i deklarativano rezonovanje

“»*Koriséenje rekurzije
o Trivijalan (granicni) slucaj
o Opsti slucaj

maplist([],_,[])-

maplist([X|Tail],F,[NewX|NewTail]):-

G =.. [F,X,NewX],
call(G),

maplist(Tail,F,NewTail).

square(X,Y):-Y is X*X.

?- maplist([2,6,5,12],square,Squares).
Squares = [4, 36, 25, 144].




Proloski programi

**Generalizacija
o eightqueens(Pos) vs. nqueens(Pos,N)
o donald(...) vs. puzzle(L1,L2,L3)

*»*Korisc¢enje slika
o Graficka reprezentacija problema — relacije medu objektima
o Strukture u obliku stabla

o Tumacenje deklarativnog znacenja pomocu slika




Stil programiranja

Pravila dobrog stila
Kratke klauze sa par ciljeva

Kratke procedure

Mnemonicka imena

Izgled programa(beline, prazne linije, uvlacenja...)
Obazrivo koriséenje cut i not operatora

KoriS¢enje assert i retract smanjuju transparentnost
ponasanja programa

Koriscenje ; prikriva znacenje kaluze

merge( Listl, List2, List3) :-
Listl =[], !, List3 = List2;
List2 =[], !, List3 = Listl;
Listl = [X | Rest1],
List2 = [Y | Rest2],
(X<Y,),
Z=X,
merge( Restl, List2, Rest3);
=Y,
merge( Listl, Rest2, Rest3) ),
List3 = [Z | Rest3].

merge( [ ], List, List) :- L
merge( List, [ ], List).

merge( [X | Restl], [Y | Rest2], [X | Rest3] ) :-
X<Y,]
merge( Restl, [Y | Rest2], Rest3).

merge( Listl, [Y | Rest2], [Y | Rest3] ) :-
merge( Listl, Rest2, Rest3).




Stil programiranja

**Tabularna organizacija dugackih procedura

“»Komentarisanje - %, /* */

*»*Debagovanje

o Testiranje malih delova programa

° Dodaci za debagovanje ?- trace,conc([a,b],[c,d],L).

° tracing Call: (11) conc([a, b]l, [c, d], _24162) ? creep
. . - . Call: (12) conc([b], [c, d], _24672) ? creep
**Unapredenje efikasnosti Call: (13) conc([], [c, d], _24722) ? creep

* Dublje poznavanje problema Exit: (13) conc([], [c, d], [c, d]) ? creep

- Korié¢enje odgovarajucih Ex:l:.'t: (12) conc([b], [c, d], [b, ¢, d]) ? creep

struktura ) E.':h[ut:b(ll) ;?nc([a, bl, [c, d], [a, b, ¢, d]) ? creep
= [a c .
* Definisanje akumulatora o
[trace] ?- notrace.
true.




Slozene strukture




Binarna stabla

Binarno stablo je ili prazno (nil) ili sadrzi tri elementa root
> Cvor

° Levo podstablo
° Desno podstablo

in(X,t(_,X,_)
in(X,t(L,_,_)
in(X,t(_,_,D)

?- in()(,nil). a(b,C(d))

false.

).
):-in(X,L).
):-in(X,R).

>~ in(b,t(t(nil,b,nil),a,t(t(nil,d,nil),c,nil))). | t(t(nil,b,nil),a,t(t(nil,d,nil),c,nil))
true .




Uredeno binarno stablo

in(X,t(_,X,_)).
in(X,t(Left,Root,Right)):-

Root>X, in(X,Left).
in(X,t(Left,Root,Right)):-

Root<X, in(X,Right).

?- in(6,t(t(t(nil,1,nil),3,t(nil,4,nil)),5,t(t(nil,6,t(nil,7,nil)),8,t(nil,9,nil)))).
true .




Dodavanje cvora u binarno stablo

addleaf(nil,X,t(nil,X,nil)).

addleaf(t(Left,X,Right),X,t(Left,X,Right)).

addleaf(t(Left,Root,Right),X,t(Leftl,Root,Right)):-
Root>=X, addleaf(Left,X,Leftl).

addleaf(t(Left,Root,Right),X,t(Left,Root,Rightl)):-
Root<X, addleaf(Right,X,Rightl).

?— addleaf(nil.5.D),addleati(D,3,D1), addleaf(D1,612, D2),
| addleaf(D2.8.D3),addleat(D3,15.T).
D = tinil. 5, nil).

DI = t(t(nil, 3, nil), 5. nil),
D2 = t{t(nil, 3, nil)., 5. t{nil, 12, nil)),
D3 = t{t{nil, 3, nil}, S, titi{nil, 8, nil), 12, nil}),

T = t{t{nil, 3, nil), 5, t{(t{nil, 8, nil), 12, t{nil, 15, nil)))




Brisanje Cvora iz binarnog stab\a

n.mt.w;. X 4-’ lr insfer Y
del(t(nil,X, Right)Jx) nght) . Left Right Right Rightl

del(t(Left,X,nil),X,Left).
del(t(Left,X,Right),X,t(Left,Y,Rightl)):-delmin(Right,Y,Rightl).
del(t(Left,Root,Right),X,t(Leftl,Root,Right)):-Root>=X, del(Left,X,Leftl).
del(t(Left,Root,Right),X,t(Left,Root,Rightl)):-Root<X, del(Right,X,Rightl).

delmin(t(nil,Y,Right),Y,Right).
delmin(t(Left,Root,Right),Y,t(Leftl,Root,Right)):-delmin(Left,Y,Leftl).

?7— del(t(t({t(nil.1.nil). 3. t(nil,. 4. nil)).5 . t(t(nil.6.t(nil,?.nil)).8.t(nil.9.nil))).5.D).
D= t{t{tinil, 1, nil), 3, t(nil, 4, nil)), 6. t(t(nil, 7, nil), 8, t(nil, 9, nil)))




Ispis stabla

show(Tree) :-show2(Tree,9).

show2(nil, ).

show2(t(Left,X,Right),Indent):-
Ind2 is Indent + 2, show2(Right,Ind2),
tab(Indent),write(X),nl, show2(Left,Ind2).

?- show(t(t(t(nil,1,nil),3,t(nil,4,nil)),5,t(t(nil,6,t(nil,7,nil)),8,t(nil,9,nil)))).




Grafovi

G1 =graph([a,b,c,d],[e(a,b),e(b,d),e(b,c),e(c,d)])

G2 = digraph([s,t,u,v],[a(s,t,3),a(t,v,1),a(t,u,5),a(u,t,2),a(v,u,2)])

="Put

=Hamiltonov put

=Razapinjuce stablo




Ostale strukture

Balansirana stabla

AVL stabla
Konacni automati

Polinomi

Matrice




Algoritmi

Pretrage - BFS, DFS,...

Heuristike — Best-First, A*,
Ekspertni sistemi
Masinsko ucenje

Obrada prirodnih jezika

lgranje igara
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