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PHEP CHUYEN TU DPAC TA AN TANG THANH
CHUONG TRINH LOGIC

DUONG TUAN ANH

M6t diic 1A ban diu thuong &n tAng va khong khd thi, do 46 cin thiét phai bién ddi
n6 vé dang kha thi. Bai bao naytrinh bay cach chuyén métdic td ban diuthanh mot chwong
trinh PROLOG béing cach dwa vio dé quy va thong qua mot bude tinh ché dir liéu. Sy bién
thé ndy doéng gép vio mot phuwong phap luan lap trinh nhiim d4n ra chwoong trinh tir dac
ta hinh thirc.

Trong phin I so lwge vé phuong phap ddc ti theo tién/hiu didu kién ctia C. B. Jones
va trong phan 1I trinia bay nhitng nguyeén tdc chuyén mot dic t4 dn tang thanh nhitng dic
ti twong mink bing cach tong hop cée ham d¢& quy va cach thire didn t} cdc kidu trirutuong
biing kidu ngdn ngit PROLOG.

1~ PAC TA HINH THUC THE® TIEN/HAU BIEU KIEN

C. B. Jones [2] da dva ra mot phwong phap-dic td theo tién/hiu didu kien (I/H DK)
kb4 hoan chink d@ dic ta bai todn & giai doan diu cha cong tac 1ap trinh. Trong s6 nhitng
phuong phip dic th di phat trién bdi cac phuong phiap ldp trinh, ddy 1A phwong phap truc
tidp va truc giac nhét 3]

Pdc trung chung ctia mot dic 14 hinh thee 1A:

— N6 doc ldp d6i véi ¥ tudng thye thi.

— N¢ trinh bay chinh xac nhitng tinh chdt cia k&t qua phii tbn méd khdng heé dua
ra cich thire d2 dat dén, ngudi ta bdo no 1A an tdng.

— N6 dung mot ngodn ngir gia toan hoc, gin véi ngdn ngir kidu tap hep va phép
todn tan tu. .

Mot dife ta T/H DK cho mot kicu dir ligu trira tuong bao gom:

1 Sy mo té cice ddi tuwong trirn tugng theo cac ddi tuong co s& {tap hop. anh xa, danh sach,
bo da thanh phin), cde kifu tién dinh (nguyén, légic) va cac kiéu lham so.
2) Sir md th cac thao thc lam viée trén kidu triru trgng s@ gbm viéc néu lén:

— Cac mién xic dinh vA che micén gia tri.

— Nhitng han ch€ v& mién xiic dinh clia ching, dic trung biing cic tién didw kién,

— Su dfc trung hoa k&t qui biing hau digu kign. C. B, Jounes [2] dwa ra mot he¢ ky
hidu day da gdm bdn 18i k¥ hi¢u: tip hop. Auh xa, danh sich v ed phap triru twong, lam
thanh mdt ngdn ngir gia toan hoe thudn loi trong viée dite 14 Ngon ngit dac td v duoe thd
hién trong thi du sau day ma dwge dang trong sudt bai nay.

Thi du: Dic t& bAi tohn ghi nhin duoc quan hé twong dwong. MOt quan hé twong
duong dinh nghia trén mot tip phin ¥ (tén Element) s¢ hinh thanh mot phan hoach trén
tap ndy ma moi khéila mot lop tuwong duong. Kicu triru twong & diy 1a phan hoach. Y tudng
¢o ban 14 di€n tA phan hoach bing mot anh xa twong wrng voéi mot phan tr voi 16p twong
dwong ma né thude vé. Nhu viy, ta khai bdo bicu trou tuwong

Qm = Element — Elcment ~set

Hai thao taclam viée trén kidu triru twong Qm 14 INIT khéi tao mot pban hoach ban dau

vi EQUATE bi&n adi phan hoach ban diiu thinh phan hoach k&t qui (tap hop cac 16p twong

24



dwong muén tim) céin ¢t vdo cAc cip phin tir twong dwong. Dic td hinh thuc clia bai toan
nhu sau:

Pair:: X : Element Y : Liement

Block = Element — set

Qm = Element — Block

INIT

stales : Qm

post = INIT (qm, qm’)é qm’ = [¢ ~* {e} | e € Element]

EQUATE -

states: Qm

type: Pair — Set —

post — EQUATE (qm, ps, qu’) A qm’ = equate (qm, ps)

equate: Qm Pair — Sct -»> OQm

equate (qm, ps) A\ if ps = | | then qm

clse  let  e¢&ps equate (cquiqm, e), ps — ’e;)
equ: Qm Pair — Qm
equ (qm, e) é if qm (X(e)) = qm(Y(e)) then qm
else let b = qm(X(e)) Vv qm(Y(e))
qm + [X(e) -» b, Y(e) => b]

Trong dic ta trén, ta di dwa vao hai ham phu equate va equ dé hé trg cho viée mod

td thao tic EQUATE.

11 — PHEP CHUYEN DAC TA AN TANG THANH CHUONG TRINH PRCLOG

Mot diic tA 4n ting chi cung cfip mot cii nhin ngoai tai vé& hé thdng, ndi lén noé lam
cai gl chir khong noi né lam nhu thé nao. T dé, phai thwc hién nhidu budc bién the duge
goi 1a tinh ché di 1iéu d@ di dén chwong trinh eudi eiing. O mdi budce tinh ché di ligu, kigu
dit lién trin twong duge thi cong bing nhitng ki®u dit 1iéu cu thé hon. Didu ndy duge tiép
dién <ho dén khi kiéu dir licu trong ddc th doéng vhit voi cac kidu c6 sdn & ngdn ngir lap
trinh va khi d6 giai pbap cha bai toAn hodn toan xuft hién, loi dung linh chiit chuong irinh
PROLOGG 1 mot dic tA kha thi, ta co thé dung né nhu la mot ching trung gian trong qui
trinh bién d6i diic t4 ban diu thinh chwowrg trinkh.

Khac véi dic 14 theo T/T1 DK, chwong trinh PROLOG ]a mét dijc t4 hinh thic c6 ham
chira giai phap clia bai toan dwdi dang dé°quy vd PROLLOG c¢hi cho phép dién dal cac déi
tugng triru fwong theo 2 loai @6i tugng co s& 1a danh sach va bo da thanh phin. Vi vay, su
bién thé bao gom hai bude chuyén:

1. Phép chuyén an tang thanh twéng minh

Trong dic ta T/H PK, ta thwong ding cic tan ti cia logic tdn tir bac nhit dé dién
14 moi lign hé gitta cic dit lidu vdo va kél quid ciing nhw ¥ nghia cla cdc ham phu. Ching
han, dé xét mot danh sach [ ¢6 thi iv khong, ta duang ham phy is — ordered dugc md ta
nhir sau:

is — ordered (DA O i, j&€ Ti: len th G<j=> i) T 1(§)

Sw mé& th nay 1a dn ting. Bing cich dua viao dé quy (rén edu trac danh siach ta dinh nghia
lai is — ordered nhuw sau:

is —ordered (0 A if: 1= ) then lrue

else hd 1 < hd td tl A is— ordered (1 D
bdy la mot diic 14 twong minh, ¢6 ham 7 ring 46 xét mot danh sich c¢o thi tu ta Han lugt
so sanh hai phin t&r ké cin nhau.

BYi dé quy 132 mot cdng cu khai ni¢m quan trong d@ thiét k& thuat toin, tir dic 13 in
tang, ta phii tdng hop thanh phitng dinh nghia dé quy chinh théng. Pang quan aAm nhit
14 sy téng hop chc dinh nghia d¢ quy trén tdp hep va danh sach.

Dang thue co ban cia mot ham d¢ quy :

Dang 1: (dinh nghia trén ta&p hop):

[(S,x1, Tgeean) O if S = § | then glas, v, ..., wn) else
Jet ¢ €N

ha,rn, o, § -~ ’ s ’, fle,vpenrn), (8 — 3 ¢ } A1, U0

Dang 2: (dinh nghia trém danh saeh):



£, x1, ze,...xn) A if 1= ) then g(x1, x2,...xn) elsc
b@t, ... 0, hd 4, 1 4, £(hALTgyen,n), (112100 20)
Phuong phip dic tA T/H DK thuong cho phép dung chc hidu thic 14p hop trong cac dinh
nghia. Bing cach dua d¢ quy vao. ta ¢6 thé loai trir cac bidu thi&c tdp hop khéng khi thi
ra khoi dic tA.
J. Darlington {4} d3 dua ra mot s5 qui e wode lrge va qui tic suy dién tién dung
cho vigc tdng hop dé quy trén tap hop.
a) Cdc qui ldc wée luwge co ban
(i) Dang 1: {f(@) | P») \V Q@)
R1: {(@)|P@) V Q@] « {t@) | P} U i) | Q)
Dflu 4= trong s! & s2 dién ti bidu thirc tap hop s2 c6 thd giin lugc vEé sl.
(i) Dang 2: i) ]x€S A P}
R2a: {f@)|z€] | AP} & |}
R2b: [f(x)| € (s} VS A P)]
& if P(s) then ()] v i)z € S A P())
cles fx)| 2 €S A P(ac)}
R2c: {f(0] & € SIUS; AP} # f1) ] @ € SIAP@W] U | 1@ 2 € S A Pla)
(iii) Dang 3: {f(X) X & s A PX)}
R3a: {fX)IX € | } AP)| <= if PC{]) then {{ |} else |}
R3b: [£X) | X € |s} U SAPX) & {10 [ X &5 AP} v fftfs} U XX SSAP(s] v X}
R3c: Jf(X)]1X S S1USSAPX)] &= [f(X1UX2) X1 & S1, Xa & S2 A P(XiUXa)]
b) Cdc qui tdc suy dién
Cho trw6e mot dinh nghia c6 chira bidu thire tap hop, d& phat sinh ra nhitng dinh
nghia méi ¢ khi ning din dén ham 48 quy, ta dung moét s6 qui tic suy dién, trong dé
quan ‘rong nhit 1a qui tdc khai trién va qui tic xép gon.
Binh nghia 1 (Qui tic khai trién). .
Néu E4= E’ va F & F' 1a c4ac phwong trinh va c6 xuit hién & F’ mot thé hién cia E, hdy
thay né bing thé hién twong @ng cia E’ va do d6 dat dwoc phuong trinh méi F & F”.
Dinh nghta 2 (Qui tic x&p gon).
Néu E <= E’ va F & F’ 1a cic phuong trinh va cé xuidt hién trong F° mét th? hién cla E,
hdy thay né bing thé hi¢n cha E, ta dwgc mot phuong trinh méi F & F”.
Thi dy:
Chuy®n predset (S,p) é {fc S Slp(oc)f vé dang d¢ quy.
1. predset S, p) A [z € s! p@)}
. predset (! ’ p) & fr € { } | p(x)f (do quy tic khai trién)
= (do R2a)
. predset ({e]l VS, pre= [« € {e} US| po)] (do qui tée khai tridn)
¢ if ple) then fe} v [z € SIpw)]
else Ix €S| p(m)l (do R2b)
4« if pfe) then ’e’ \J predset (8,p)
else predset (s, p) (do qui tdc x8p gon)
Phéi hop 2 va 5 ta duge ham dé quy:
predset (S, p) é if $= ’ } then { }
' else  let e €S if ple) then fe} U predset (S~ {e‘, P
else predset (S — {e}, P
2. Buéc tinh ché dy liéu
Sw mo & cac d6i twong dir 1lidu & PROLOG ehi c6 the théng qua danh sach va bo da
thanh phin. D2 huong té6i PROLOG, ta phii thyc hién mdt s6 bude tinh ché dit liéu diu tién
mna trong &6 rhirng kiéu triru twong nao trong ddc 14 ban ddu duvoc dién t3 trou twong theo
tdp hop va anh xa thi di€n ti lai theo danh sach,
i) Khi dang danh sach didn ti tip hop, toan 1t U dugce ehuy2n thanh [l hay
unionl, N thanh intersectl, \| thanh diffl v3 ham phu predset dugce huyén thanh ham phu
predlist : unionl (/, I:)__Z} if {{=<>thenl
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else if hd [ € elems Iy then unionl (11 4, lg)
ﬂs_f_t_ <_l_l_d I ‘;—”_ unionl (,t_’: i, ly)
diffl (1 1) B if i = <> then < >
else if hd Iy € elems lo then diffl (t1 13, 19)
T else << hd £, > Il diffl (1 11, 1y)
intersectl (g, la) A if h =<2 then < >
© elseif hd fj € elems I then << hd 4>
intersectl (tl Iy, Ip) else intersectl (tl 11, l9)
predlist (1, p) A_ if i =< > then <>
" else i p (bhd 1) then < hd i3> Nl predlist (11 I, p)
ﬁTie;‘cdlist w1 p o

i) D8i v6i nhirng kidu triu twong dwgc didn ti biing 4nh xa, ta c6 thé dung danh
sich ciip— phiin—t 48 dién ta.

Buge tinh ché dit li¢u theo nhing nguyén téc noéi trén thudng lam phat sinh ra
nhidu ham phu tro ma ciing 12 ham dé quy, d& thyc hién mot thao tdc trong déc th ban
ddu. Cac ham phu tro nay chi tiét hoa din ddn gidi phap ctia bai toan. bidu 46 phu hop
v6i triét 1y phan rd mot thao tic thanh nhidu thao tdc nhd don gidn hon.

Sau bude phat triée thi nhit, dic tA & hiph 1 tré thanh dfc t4 & hinb 2.

bén day, ta dat dugc mot diic td tudng minh. ding nhidu dinh nghia d¢ quy va
¢t bao ham mot gidi phap cho bai toAn. T d6 viéc chuyén thanh m6t chwong trinh logic
12 m§t bude truc ti€p, mién 1a ta chu y:

— M&i dinh nghia d¢ quy diang if then clse dugc tach thinh nhiéu ménh d& dinh

nghia dé quy theo truomg hop.
— Phép hop ham & ddc td T/H-DK duoc chuyén thinh mét diy tan tir nbi mhau
biing toan t& and.

Djc tad bai toan qua hé twong duong sau bude phat trién tha nhdt:
Pair: X: Element Y: Element

Block 1 = Efement — list

Partiton = Rlock 1 — list

INIT 1

states: Partion

post—INIT 1 (pn, p™) A p"" = init (Element)
EQUATE 1

states: Partition

type: Pair — list —

post — EQUATE 1 (pn, pl, p) ipn = equate (pn, pl)
equate: Partition Pair—list — Partition
equate (pn, pl)__& if pl = << >> then ph
_else equate (equ (pn, hd pl), tl pD)
equ: Partition Pair — Partiiion
equ (pn, e)é let a = class (pn, X(e)), let b= class (pn, Y(e)).
if a=b then pnelse let c=a ll b

delete (delete (pn, 2). b) Il ¢
init: Element —list — Partition



init (D _A_ if 1=<T>then <> else < hdi > I init (t_le)
class: Partition Element — Block 1
class (pn, ¢) A if e € elems (hd pn) then hd pn

else class (ﬂ pn, ¢ .

delete: Partition Block 1 — Partition
delete (pn, b) élﬁ b = hd pn then tl pn elsc

hd pn il delete (11 pn, b)

T ddic tA trén, ta di dén chwong trinh PROLOG du6i day trong dé c6 céc tan tar
member, append. dclete ¢6 the coi nhw cAe ham thu vién c6 sin, khong cin dinh nghia thém,
domains

list = symbol®

parti = Iist®

pair = p (symbol, symbol

pairlist = pair®
predicales

run (list, pairlist, parli)

init (list, parti)

cquate (parti, pairlist. parti)

equ (parti, pair, parti)

class (symbol, parti, list)
clauses

run (EL, PL, Res) < init (L, IP), cquate (IP, PL, Res)

cquate (PL, | 1. PL).

cquate (PL, [ p (X, Y) ] T, Res) <— equ (PL. p(X,Y), PN1), equatec {PN1, T. Res).

equ (PL, p (X, Y), PL) < class (X, PL. A), class (Y, PL, A).

equ (PL. p X, V), [C| PL2] < class (X, PL, A), class (Y, PL, B),

delete (PL, A, PL1), delete (PL1. B, PL2);append (4, B, C).

class (X, [H] =], H) < member (X, H).

class (X, [~ | T], Z2) < cluss (X, T, 2).

init ([X], [IXID.

init ({X 1Y), [X}][YD < init (Y, LY).

KET LUAN

PROLOG khong chi 1a mdtl cong ey ngdn ngit rdt quan trong trong cac ap dung tri
tugé nhan tao ({1], [5])) ma c¢on co thé diing 1am mot e ddc td trung gian trong qua trinh
phat trién chuong trinh tir diic td ban dau. Vige ¢6 thé chay thi trén mAy tinh (c6 sin hé
1ap trinh PROLOG) mre diic th nay lam cho 1ap trinh vién sé6m c6 thé kiém tra tinh dang
din cta nhirng y twdng hiél k& ban diu. Didu d6 rit c6 ¥ nghia trowng viée tao ra nhitng
phan mém tin ciy.
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A Way to transform implicit specifications in to logic programs

This paper presents a way to transform an initial specification of a problem
into a PROLOG program by introducing recursion and through a data retinement step. This
transformation confribules to a programning methodology which intends to derive programs
from formal specificntions.
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