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( mformace(Manzel dana Deti svatba( 20 12 1940 )) informace(petr,dana,[jan,pavel], Info ). j e
po unifikaci: Manzel=petr, Deti=[jan,pavel], Info=svatba(’20.12. 1940’)
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] [ potomek(X,Y): — rodic(Y,X). j -

potomek(X,Y):— rodic(Z,X), potomek(Z,Y).
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( otec(milan,dana). I o
otec(milan, petr).
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matka(pavla,dana). o

matka(pavla,petr).
matka(jana,david).
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7predika’t sourozenci(X,Y) - je true, kdyz X a Y jsou (vlastni) sourozenci.

e

C sourozenci(X,Y): — otec(O,X), otec(O,Y), X\=Y, matka(M,X), matka(M,Y).
( ?— sourozenci(dana,Y). )
1, otec(Ozdana) % O = milan
,( otec(milan,dana). ) 2, otec(milan,Y) % Y = dana _
2 otec(milan, petr ). 3, dana \=dana % fail —> backtracking =
3 otec(jan,david ). 2x, otec(milan,Y) % v = petr
4 matka(pavla,dana). 3, dana \= petr % true
: r’:::t:a%i‘gaézs.tg)- 4, matka(M,dana) % M = pavia
6 5 1d). ")
, rodic(X,Y): — otec(X,Y). J 9, matka(pavla,petr) % true B
s\ rodic(X,Y):— matka(X,Y). Y = petr
__ Yes )
STROM VYPOCTU -
Dotaz ?- sourozenci(dana,Y).
1 sourozenci(dana,Y)
. A
otec(O,dana), ]
| otec(0,Y),... "“"“
1 — S—
= otec(milan,Y),
§ dana\=Y,... 5 -
dana\=dana, dana)\ =petr, S
- matka(M,dana),... matka(M,dana),...
unif unif S
fail matka(M,dana),
matka(M,petr) ) -
= 4
matka(pavia,petr) e )
= 5
true S
= Y=petr
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PROGRAMUJEME

consult(’program.pl’). % *“ kompiluj ” program. pl
R [’program.pl’,program2]. % “ kompiluj * program.pl, program2.pl
listing . % vypi§ programové predikaty
trace, rodic(X,david). % trasuj volani predikatu
notrace. % zrus reZim trasovani
halt. % ukonCi interpret
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fib (0,0)
— | i {1,1).
fib(XY) :— X1is X—1, X2 is X—2, fib(X1,Y1), fib(X2,Y2), Y is Y1+Y2.
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Dok oo - membey (tRyek ,+5c?h:)lm')
L i kel e clonamu cealik dany it [[o0) ]
= At wemieeCh [ abred) m/-l/w/ouff . membee (b I Lap] | LeTT)
= X st fruik oimimi & Rol” B e
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1. (" member(X,[X|]). oL Wy 100y oo 4 = 5wl loar b
———d member(X,[-|T]) :— member(X,T).
5 ?— member(a,[X,b,c]).
St X=a
L Yes /lQ&& WAL d\o_m \5w )
J //wa VI W, /0! )ZMZ/M' ﬂuam Ly
2. ( member(X[Y]]) :— XE2Y. (Wi K )¢ titpbeehy "0 ok X gt ke ERERIS
_ member(X,[- |T] member(X T). a *0/
““ff’”k\“ . ?— member(a,[X,b,c]). ?— member(a,[a,b,a]),write(ok),nl fail.
vk
No ol': Sesune s ho okl
3 No raclk ( vew line) )
3. 4 member(x,[Yl_]) :-;X =Y. j(,_ I )\lC' el )L’ ”Mt X)k )94—\«14 hlavou ge2zrcomnio. ) o
ey member(X,[Y[T]) :— X \==Y, member(X,T). locv1 -1 X_(citirticke $Y, pat jt prvkam & b| SLzlenu.
w53 ?— member(a,[a,b,a]),write(ok),nl,fail. '
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- | 35 WoBMZ Gy ?2— del1(1,[1,2,1],L).
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/msert(A CTALY, " 1oa e 0. 7— insert(4,[2,3,1],L).

( msert(A [H|T1][H|T2]) - msert(A T1 T2) o WLl L=[4, 2 3 1];
s | & WeSs e T | =2 4, 3, 1] ;
\ . _ _ L=[2 3,4, 1];

insert1(X,List ,[ X| List ]). L=1[2, 3, 1, 4] ;
= ) No
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~pormdey, imp b
(" perm1 ([L.[). A T A rm1([1 2,3LL). Acqumensy )
e perm1([H|T],L):— perm1(T, V) msert(HVL) L=11, 2, 3] ; “%Wd‘ jletn
]L PCI mutacy [HIT]. PmuW\Z OlOFJLr‘VV\mc«uL +elo , = [2, 1, 3] ; LM fats “oleheho,
—— | stzmmu vidalla stk pestupnt na Usechny pozii : Lfl% 3115
Maviu Piv seramu=o ik permadauanche 3 - E3’ 513 g} ; :
| Stzhamul . L=[3 2 1] ;
" No -gwm ciajt” reien, )
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perm2 ([L,[1)- A ]
_ perm2(L,[X|P]) :— del1(X,L,L1),perm2(L1,P).
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2= perm3 ([]
( perm3(L [H|T]) — append(A [H|B].L), append(A B,L1), perm3(L1 ,T). j
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(

append([]LL) \,Ll A J >z |
append([H|T1],L2,[H|T]) :— append(T1,L2,T). ——
L)J

predikat append je vicesmérny:

(72— append([a b], [c]d] L).

=[a, b, c,
Yes
?— append(X,[c,d],[a,b,c,d]).
X=[a, b]
Yes
?— append(XY[abc])
= = [a, b, 01.
= [a]
= [a, b] Y
=[a, b, c] Y=[;

No - rniina  Tegend ;\gcu vycerpding
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predikat append je vSestranné pouzitelny:

member(X,Ys)

— append(As,[X|Xs],Ys). X j¢ prvkem Ms ool Us mdbuntroreti n) L 8&naimy

last (X,Xs) — append(As,[X],Xs). P edlE aves LK
prefix (Xs,Ys) — append(Xs,As,Ys).

suffix (Xs,Ys) — append(As,Xs,Ys).’

sublist (Xs, AsXsBs) — append(AsXs,Bs,AsXsBs), append(As,Xs,AsXs).
yacent&m‘g{,Zs) — append(As,[X,Y|Ys],Zs).
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Napf.. [a,b,c] . [a,b,c] - [] nebo [a,b,c,d] - [d] nebo [a, b,c,d.e] - [d.e]. obecné [a,b,c|X] - X
| 1] .. A-A
[a] . [a|A]-A
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- d_dl(A—B,B—C,A—C). | N b
|| Aesencdl A —~B )g ~¢Z/A ~¢ {(Loyphid-Y) X=B= LegiMl.=> (ol A
T a[lgpz?g].dl([a bIX]—X,[c.d[Y]-Y =>A=[‘_a{b\c;ol 1]
Y=Y
=[a, b, ¢, d|Y] — L -
"‘L Yes J

r (e | ‘ ‘[/f/'g, Koy, L): qsoht (TL 'VHZ)L)

= »%z a? giarany L. hotpihsy maé Za %Zmﬂ/

1

L=[5,3,7,8,1,4,7,6]

(7(«1-&{6"]"/ 7&‘/&,(,/19 moe L=[HIT]’H=5
avu ‘o teto Codalton te1a)

T=[3,7,8,1,4,7,6]
divide(s, ...) R
Vprka S 5 mzc(&)&n\ F"V‘L(k N Sy va'ka > 5 ,_»_‘:f“

M=[3,1,4], qsort(M) . 9% 102 A0 4 yeg7.8.7.6), qsort(v)

M1=[1,3,4] ezt okos V1=[6,7,7,8]
L reimX
append - M1.[5].V1

Vysi=[1,3,4,5,6,7,7,8] Slozn R2amE  mendith c udtITth + Nav'a_

qsort [([] ) =L % “fez ” — zahod dals/ mozZnosti fesenf

qgsort([H],[H]) 1.

asort([HT],L) :— divide(H,T,M,V), —re2clil seznam na hlavitelo, priaymenS)” ec i neg] -hlava
gsort(M,M1), gsort(V,V1), Suuou ROy muwwk v vEt§i th prvha _ .
append(M1,[H|V1],L). <lozd WAy pridcd mwendich wg hava a vt(—O"q s haye (kam puv.

havu Pnaq Jalo aneveou Maw\) == prHam Semz—emf‘,&\ Fwta

divide(- ,[.0.) :—1!. —
divide(H,[K|T], [K|M] V) — K=<H, !, divide(H,T,M,V).
d|V|de(H [KITLM,[K|V]) :— K>H, dlvide(H,T,M,V). J N~
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* (qeort(L,S):— qsort.di(L,S— []) LA - a3, L7 - nelor A \;vv\LMV 2]
SLamorm oumemﬂc/q mensith A—24
qgsort_dl ([], A—A). YQamom  dtlouame) sy AA- TR

qsort di([H|T],A-B): E; C(i;;'fret(:ll(Tle-Ll{Z)B) -z Spojen” muns@Wa LH abtoth] epusporfeluje 0% dpgenm

rediL1 A—HIAT) 24 A-¢1 o LHIAT-B ELASSOR
divide(_ 00 :—! wort &t /“'-i_xli/r\z.J Voplaotny guamorms ;lﬁ‘w’”‘”"”"
vide(- ) ' : i -
d:V'de(H[KIT][KIM]V) K=<H, 1, divide(H,T,M,V). A~R e TELH
| divide(H,[K|T],M,[K|V]):— K>H, divide(H,T,M,V).
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solution(Node,Solution) :— depth_first_search([], Node,Solution).
depth_first_search(Path,Node,[Node|Path]) :— goal(Node). res¢(Fenim sty Lhode|Ruih] k iU olostareme &n’
(Selutien)

depth_first_search(Path,Node,Sol) : — move(Node,Node1),
not member(Node1 Path)) depth_first_search([Node|Path],Node1,Sol).
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solution(Node,Solution) :— depth_first_search_limit(Node,Solution,¢).

depth_first_search_limit(Node,[Node],_) :— goal(Node).
— depth_first_search_limit(Node,[Node|Sol], MaxDepth) : — MaxDepth>0, move(Node,Node1),
Max1 is MaxDepth—1,depth_first_search_limit(Node1,Sol,Max1).
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yptimalnost je optimaini (pro cena > ¢, g(n) roste)
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bagof(+Prom,+Cil,-Sezn)
postupné vyhodnocuje Cil

solution(Start, Solution) :— breadth_first_search([[Start ]], Solution). a viechny vyhowyicl

instance Prom radf do
seznamu Sezn
breadth_fi rst_,search([[Nogg%Pa %]%Node Path]) :— goal(NOd:/
breadth_first_search([[N|Path]|Paths], Solution) : —
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N.F = f(N) = 6+ h(N), 6 = g(N)

~ *® t(N,F/G,Subs) ...podstrom s kofenovym uzlem N, Subs seznam podstrom sefazenych podle £,

® I(N,FIG) ... listovy uzel

G =g(N)aF = f-hodnota nejnadéjnéjsiho naslednika uziu NV - z;ggc::tls'g;ﬁépgﬂz;;ora
e napr. biggest(9999).
( bestsearch(Start Solution) : — biggést(Big), expand([], (Start ,0/0), Big, -, yes,Solution ). ) B

expand(P.I(N,.),_, -,yes,[N|P]) :— goal(N). % cil ; Wit cpte 2 Som™ ﬁ ,
% list — generuj nésledniky a expanduj je v ramci Bound waek N ma proitioteld f‘?—
expand(P,l(N,F/G),Bound,Tree1,Solved,Sol) :— F=<Bound S
— ., _ (bagof(M/C,(move(N,M,C),not(member(M,P))),Succ) ucclist(G,Succ,Ts), —uytver pocfotromy TS .
hectneda " S ho—>besti(Ts,F1), expand(P.{(N,F1/G,Ts),Bound, Tree1,Solved,Sol);Solved=never). — Lmuma' 2o ho rERERIY
" ngkbalig % nelist,” f<Bound — expanduj nejslibnéjsi  podstrom, pokraduj dle vysledku
expand(P,t(N,F/G,[T]Ts]),Bound,Tree1,Solved,Sol) :— F=<Bound, bestf(Ts,BF), :
min(Bound,BF,Bound1),expand([NlP],T,Bound1,T1,Solved1,Sol), % Bounol = omn (B C‘}F) e
continue(P,t(N,F/G,[T1|Ts]),Bound, Tree1,Solved1 ,Solved,Sol),
expand(_t(_,_ [l), _,_,never,_) :—|. % nejsou dals/ nésledovnici |ZPand(+Path,+Tr+Bnd,-T,?Solved, Sol)

Path — cesta mezi kofenem a Tr e
o exPaNd(-,Tree,BOund,Tree,no,_) Ha f(Tree,F), F>Bound. % limit Tr — prohledavany podstrom

_ % pOkN e Bnd — f-limita pro expandovanf Tr

o —— Tr1 — Tr expandovany aZ po Bnd e
= D— Solved - yes, no, never

Sol — cesta z kofene do cllového uziu

- exponol (Path, Tree Bounol Jreed Sludl Solubion )t
Woth — gty ol pecz e weleme g fudoiaerey e NS

« Treel - Tree sepansonry” paamn’ Fowrcl
 jidlint 0 poduam o1/ b Solutew frwm'a Dud=ues
Cp—— : G i s s

R ) continue( +Path, +Tree,
+Bound, -NewTree, o————————————
""" ( i +SubtrSolved
ntinue(_,-, -, -, yes,yes,Sol). Su .
ggntinue%P,t(N,FYG,[‘h|Ts]),Bound,Tree1,Solved1,Solved,Sol) — — Zﬁfﬁé!ﬁi'ufo%‘i‘éﬁ'v‘ém -
— (Solved=no,insert(T1,Ts,NTs);Solved=never,NTs=Ts), podie wsiedks expand —
bestf(NTs,F1),expand(P,t(N,F1/G,NTs),Bound,Tree1,Solved,Sol).
) SUCCIiSt(' ’[]’[]) . g succlist( +G0, [+Node1/+Cost1, ...], -
succlist(GO,[N/C|NCS],TS) —Gis G0+C,h(N,H),F is G+H, } ’ [I(-BestNode,-BestFl-fi), ) .
succlist(GO,NCs,Ts1), insert(I(N,F/G),Ts1,Ts). setidéni seznamu listti podie f-hodnot
e insert(T,Ts,[T|Ts]) :— f(T,F),bestf(Ts,F1),F=<F1,!. } R e
insert(T 1[T1 |TS]:[T1 ITS1]) = insert(T,Ts,Ts1 ) \ [vloz'IT do seznamu stromii Ts podie f I -
K f(1(_,F/_),F). P hidnota uly
t(-,F/_,_),F). i ; -
f( ( / ‘ ] )F) ) ffT :):D)C‘('Y‘@$0‘ e [“vytéhne” F ze struktury |
bestf([T|_],F) :— f(T,F). } -
— bestf ([], Big) :— biggest(Big). \
(X Y X) X=<Y.I [nejleps'l f-hodnota ze seznamu stromu I -
e min(X,Y,X) :— X=<Y,L -
L min(X,Y,Y). - J
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| 7 Finall is (Tottime + Fhme;’N 3 mc ga%u‘?
' D+ 2‘_‘) Fj 1 (Fmall > Fin, !, His Finall — Fin %ﬁﬁ
v =8y | |
totaltim
Iw,émw MUM ﬂm%d totalt:m:(([ulD ;) Tasks], T) :
'Fm (‘F ) totaltime(Tasks, T1), T is T1 +D.
“' 2, sumnum([], 0, 0
Wé Wm / Loy /é sumnum([JT | P)rocs] FT,N) :—
% : sumnum(Procs, FT1, N1), -
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