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ABSI‘RACT - This paper deals with expert system for
power system fault restoration and accompanying numerical
data processing. Nowadays, expert system which s a branch
of artificial intelligence expands its application area to many
fields. And it requires computer 'language for Al to be
versatile, Expert system for power system bandles numerous
numerical data and language for A.lL. has its deficiency in
numerical data processing. However some recent version of
the Al language find ways of overcoming this dilemma by
giving the way of linking conventional algorithmic languages
to them. This study presents numerical data processing
routines described in Turbo prolog which is run in IBM PC
and linking numerical data processing routines written in
Turbo C to Turbo prolog.
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X1=0,
X2=3.141592
N=100

H=(X2-X1)/REAL(N)

RI=0.
F2=F(X1)

DO 100 I=1,N

F1=F2

F2=F(X1+REAL(1)%H)

RI=RI+0.5%(F1+F2)
100 CONTINUE

RI=H¥RI
WRITE(*,%) RI

STOP
END

FUNCTION F(X)
F=SIN(X)

RETURN
END

2% 1. 34§ Fortran program

database

x1(real)
x2(real)
n{integer)
h(real)
ri(real)
fl(real)
f2(real)

predicates

reset

stepl

step2

stepd
do(integer)
step4
f(real,real)

clauses

reset :- retract(x1(_)), fail;
retract(x2(_)), fail:

retract(n(_)), fail

retract(ri(_)), fail:

retract(h(_)), fail;

retract(f1(_)), fail:
retract(f2(_)), fail.

stepl :- assertz(x1(0.0)),

assertz(x2(3.141592)),

assertz(n(100)).
step2 - x1(X1),x2(X2),n(N),

H=(X2-X1)/N, assertz(h(H)).
stepd :- assertz(ri(0.0)),x1(X1),
f(F,X1),assertz(f2(F)),

assertz(£1(0.0)).

do(0) :- t,

do(I) :- J=I-1,
do(J),
f2(F2),retract(£f1(_)),
assertz(f1(F2)),

x1(X1),h(H),X=X1+1¥H, f(NF2,X),
retract(f2(_)),
assertz(f2(NF2)),

ri(RI), f1(F1), f2(NF2),
NRI=RI+0. 5%(F1+NF2),
retract(ri(_)),
assertz(ri(NRI)).

step4 :- ri(RI),h(H),NRI=RI¥H,
retract(ri(_)),
assertz(ri(NRI)).

f(F,X):- F=sin(X).

goal
reset, fail:
stepl,
step2,
step3,
do(100),
step4,
ri(RI),write(RI).

2% 2. 34§ prolog program
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HY8 o]g8d HE} YUE prologhiold R AMYes
g% A 4 Ad. 2F 3 o 2 A8 2ud 294y
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HMEY Y)Y 84Fe] 71§ H o). matrixel 4] index= 3 9
45 et

domains
reallist=real*
name=string
index=integer

database
vector(name,reallist)
matrix(name, index,reallist)
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domains
rlist=real*

database
vec(string,rlist)

predicates
add(string,string,string)
a(rlist,rlist,rlist)

clauses

add(C,A,B):- vec(A,AL),vec(B,BL),
a(CL,AL,BL),

_ assertz(vec(C,CL)).
a((1,01.[1):-1.

a({He|Te], [Ha|Ta], [HbiTb}):~

a(Tc,Ta,Tb),Hc=Ha+Hb.

goal
consult("datal®), fail:
add(*c”,"a","b"), fail:
save("outl"),

(a) program

vec(*a®,[ 1, 3, 4])
vec("b",[ 3,-4, 2])

(b) input datafile datal

vec(®a",[1,3,4])
vec("b",[3,-4,2])
vec("c",[4,-1,6])

(c) output datafile outl

2% 4. W5 4 routine ( c=a+b )

domains
rlistereal*

database
vec(string,rlist)
mat(string, integer,rlist)

predicates
multip(string,string,string)
innerp(real,rlist,rlist)
append(rlist,rlist,rlist)

clauses

mltip(B,A,X):- assertz(vec(B,[])),
vec(X,XL),!,
mat(A,_,AL),vec(B,T),
innerp(V,AL,XL),
append(T, [V],L),
retract(vec(B,T)),
assertz(vec(B,L)),
fail.

append([],List,List):-!.
append{[X|L1};List2, [X{L3]}):-
append(L1,List2,L3).

innerp(0,(]),[]):- !.

innerp(VN, [HX|TX], [HYITY]):-
innerp(V,TX,TY),
VN=V+HX*HY.

goal
consult("data2"), fail:
multipl"b","A","x*), fail:
save("out2").

(a) program

mat(*A",1,[ 1, 2 3])
mat("A®,2,(-1, 2, 4))
mat('A' {2, 3,-2))
vee("x",[ 1, 3, 2])

(b) input datafile data2

vec("x",[1,3,2])

vec("b",[{13,13,7])
mat("A",1, [1 2,3))
mat("A",2 2,4))
mat("A", 3 [2 3- -2])

(¢) output datafile out2

a9¥ 5 9§l T4 routine ( b=Ax )

2. & ddojsts dd
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global domains
argl=integer
arg2=integer
arg3=integer

global predicates
cpinit language ¢ )
_addint(argl,arg2,argd)-(i,i,o) language ¢

goal
cpinit,
clearwindow,
A=5,
B-3,
_addint(A,B,C),
write(C),nl.

addint_0(a,b,c)
int a,b,%c;

{

*¥c=a+b;

}

29y 6. C2 714 ¥ prolog global predicate
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argument38] gtol g sl X9 $a

[BP]+10 size = 4 bytes

argument2s] gt
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argumentl ] gk
[BP}+6 size = 2 bytes
(BP]+2 addint7} ¢ 8 ¥ ¢¥sioic} s X3 F&

size = 4 bytes

addint7} 44s]7} as] BP

[BP]+0 size = 2 bytes
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_addint(argl arg2 arg3)-(ii,0) (i,0,i) language ¢

addint_0(a,b.c)
int a,b,%c;

*c=ath;
H

addint_i(a,b,c)
int a,*b,¢;

{

*b=a+tci

}
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