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Abstract

Deductive synthesis 1s one of the important means used o [ormally develop algonthms and

programs. This paper begins with vach clear and explicit problem specifications. By using program trans-

formanon techniques and deduction means .we formally derive a class of array algorithms. By appropri-

ate changing deductive decisions . we can get different algnnithms solving the same problem. This effec-

twvely realize the reuse of equations and deductive steps.and reveal the inherent characteristics and rela-

tions between the algorithms
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RS, [find all {{1)where 1 from A to B such that Gin)
—p i A>B
<{HB)} Ufind all (1) where | from A to
B-1 such that G{nY if (i=Bland (G(n)=True)

Array.Algorithm .Synthesis . Program transfermation

<=find all {1} where | from A w B-1 such that Gén
otherwise
RS; Iind same [{1) where 1 from A w B such that G
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<={(B)} if (1=Bland (Glnt=True)
<hind some (1) where 1 from A tw B-1 such that G
(n} otherwise
RS, test all [{1) where t from A ta B such that Gin)
if A>>B
<test all £{i? where i from A to B—1 such that G
(ny if e=Bland (G(n)=True)

“—=True

<=False otherwise
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Gin}
<False [ A>B
«<=True if ti=Bland (Gin)=True)
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B-1 such that D[i]=x otherwise
FRPEL SRS SRR EDS A LH-BF
Elolding . B Wik
—g@if A>B
={D[B]'UEA(D.A.B-1) f D[B]=x
—=EA(D.,A:B-1) ntherwise
BT B Wkay s L RAEN . BREH
i _FiapoR
ALEA(DABY .
- M A>B
<D[BJUEA(D,A.B—1) JD{B]=x
<=EAID,A.B—1) ntherwise
A2 REEEPWEL TR Z AR EHAE
FHIHMBE AR
23Max(D, A .Bi<=hnd some DOJ+D[i+1] where
1 fronr A to B-1 such that DO -DI+ 1]=zall
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<find some D[]+ D[+ 1 Jwhere 1 from & w
B— 2 such taht DOJ+DL+1]2all DOL1+D0O+ 1)
where ) from A to B—32 otherwise
LA NSRSt RAE2HIR . AEE
<= if A>B—1
<=D[B—1]+D[B] if D[B-1]+D[B)zall (D[j]+D[;
+173
where j from A tc B—2
<=Max(D.A.B—1) otherwise ,
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3)IFMax(D.B.h.k)<test all D[]+ D0+ 1] where 1
from h > k—1 such that D[B—13+D[B1=(D[i]
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«=False otherwise
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<—False otherwise
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< Ut A>B—1}
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<=MaxtD,A,B—1) otherwise
FMax(D.B.h,k)

«=True dh>hk—1
<=FMax(D,B,h,k—1y o D[B—1HD{B;=Dk—1]4+D{k]
<=False otherwise
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4)Fke (D, A . By)<=hnd some D17 where |
from A tn B such that<Count [2[37] where )
from A to B sueh that D0 }<DLy=k—1
st BEy ittt SEERzEMN . h T K EHT B4 . TR
MEELAHEL ™ -1 H - 512 Glke (D, A,
B.M.NO HEFINE S
SIGIke(D, A B.-M.N)<=hnd some 1] where
from A to B such thattCnunr 137 Jwhere 3 from
M tn N such that D["<DOLy=k—1
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EHADH MBI NEZEAREL I McE.EEE
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Ep
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W& RS, . F 25 0[HER A
—p M A>B
<=[{B] if (Count (1] where
y from M tn N such that D[ J<<D[E)=k—1
<=Gike(DLA.B—1.M.N) niherwise
B &S Count D[y} where j from M to N
such that DOI<DBIF BIF 6525 47 . L AN H %
TR ARSI AR Sum(D . F.G.B)ELH. H&
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8)Sum(D.F G .B)<=Count D[1] where ;
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<=1 lf F>G
=SumiD.F.G—1.Ba+1 if BD[GI<D[B]
=SuutD.F.G—-1.B) ntherwise
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=g f A>>B
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<=lust all D[] where i from k41 10 3—2 such that D
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«=Test some j where 1 from A+M—1 to B—1 such
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folding af #% .
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9D, A B.B— A+ 11<lnd snme L where L. from
1w B—A+1such that (DDA .B. L) and 1.2=all
k where k from 1 to B—A 41 such that DO(D . A,
B.k

HEE RS, TEOTHS 3.

=g W[ A>>B

<B—A+1 f DC(D,A,.B.B—A+1

<Find some L where L from 1 o B— A such that
{DC(D,A.B,L)and L z2all (k) where k from 1 1o

B—A such that DC/D.A B,k 1} atherwise
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lolding A 15§ -
<@ if A>B
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EquiD.k.j1<=True il k—122
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«=False otherwise
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1 Darhngton J. A synthesis of several sorting algorithms.
Acta Informatic.1%78.11:1~30
2 FER.RREEEY OEHIE HIERY BEHTHE

<¢ it A>B
<B—A=1 4 DC(D,A.B.B—A-+1) 1967
“DM(D.A.B.BE—A)  otherwise 3 HEAL ONEA HEBEEENESSES RN 2,
DC(D,A.B,M)<=False if A+M—1>B 1298 11
<«<=True 1 EqutD,B—M.B)
(L4510 FIROFEFFEGLUESTHFA.

t
1data. “return the sorted data™
! "end of the methods.
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