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[ HN=E ]
AXION
FUNCTIONS
IF:3;
=+, -, X, /, %%, =212
D, SIN,COS:1;
CONSTANTS X;
FOR ALL U,V,N:

D(U)=IF(U=X, 1,0) WHERE ATOM(U);

D(U+V)=D(U)+D(V);
D(U-V)=D(U)-D(V);
D(UsV)=D(U)xV+D(V)xU;
D(SIN(U))=D(U)*COS(U);

D¢XxxN)=NxXxx(N-1) WHERE N IN INTEGER;

END

A BT &y
GRS,

D(XxX)?

=D(x(X, X))

=+(x(D(X), X), x(D(X), X))

=+(x(1,X), x(D(X), X))

=+(x(1,X), x(1,X))

=1xX+1xX

D(SIN(X+2))?
=D(SIN(+(X,2)))

=x(D(+(X, 2)),C0S(+(X,2)))
=x(+(D(X),D(2)),C0S(+(X,2)))
=x(+(1,D(2)),C0S(+(X, 2)))
=x(1,C0S(+(X,2)))
=1xC0S((X+2))

B2 HENAFHE
o B2, HIEA
Ama, BEFRAT),
PL, P23 a7,

SPRA
22+ 3%+t 4,
AL+ 5+ 4
B UT WA,

[PROLOG]

a(x,x,1) :— 1,
4(C,X,0) 3~ atomic(C).
4a("u,X,~a) 1~ d(U,X,A).

a(U+v,X,A+B) 1- &(U,X,A), &(V,X,B).

d(U-v,X,A-B) :- &(U,X,A), &V,X,B).

d4(C*U,X,C*A) ;- atomic(C), C \= X, 4(U,X,A), 1.
A(U*V,X,BAU+A*V) t— d(U,X,A), d(V,X,B).

a(u/v,X,A) :— d(U*VA(~1),X,R).

d(UV, X, V*W*0~(V-1)) :— atomic(V), C \= X, d(U,X,W).
d(log(U),X,A*U~(~1)) :— &(U,X,A).

LLISP]

DEFINE((

(CADDR(LAMBDA (L)
(CAR (CDR (CDR L))y )
(DERIV(LAMBDA (E X)

(COND ((ATOM E)
((OR (EG (CAR E)

(LIST (CAR'E)

((E@ (CAR E)

(COND ((EQ E X) 1)
(QUOTE PLUS))

(QUOTE TIMES))

(LIST (QUOTE PLUS)

((EQ (CAR E)

((EQ (CAR E)

(LIST (CAR E) (CADDR E)
(LIST (CAR E) (CADR E)
(QUOTE QUOTIENT))
(LIST (CAR E)

(LIST (QUOTE DIFER)
(LIST (QUOTE TIMES)
(LIST (QUOTE TIMES)

(LIST (QUOTE TIMES)
(QUOTE EXPT))

(LIST (QUOTE TIMES)

(LIST (QUOTE TIMES) (CADDR E)

?- &(x+1,%,X).
X = 140
?—- d(x*x-2,x%,X).

X = x*14+1*x-0

(T 0)))
(EQ (CAR E)
(DERIV (CADR E ) X)

(QUOTE DIFER)))
(DERIV (CADDR E) X))

(DERIV (CADR E) X))
(DERIV (CADDR E) X))))

(CADDR E) (UERIV (CADR E) X))
(CADR E)
(CADDR E) (CADOR EN)))

(DERIV (CADDR E) X)))

(COND ((EQUAL (CADDR E) 2) (CADR E))

(T (LIST (CAR E) (CADR E}

(DERIV (CADR E) X))

(T NILY))) )

AXIOM
FUNCTIONS

P1,P2,R,DEG:0;
REDUCTUM, ISZERO,DEGREE,LDCF:1;
REMTERM,ADD ,MULT ,MULTTERM,COEF ,=,+,~,%,<,>,#:2;

IF:3;

FOR ALL P,Q,A,B,C,D,X,Y:
P1=CC2,23,L3,11,L1,0113;
P2=[L4,11,[5:01,04,112;
R=MULT(P1.,P2);
DEG=DEGREE(R):
REMTERM(LA,CI#P,D)
=IF(C=D,REMTERM(P,D),CA,CI#REMTERM(P,D));
REMTERM(LC]1,D)=C1;
MULTTERM(LA,C1,CB,.DI#P)=CAXB,C+DISMULTTERM(LA,.CI,P);
MULTTERM(LA,C1,C1)=C1;
ADD(LB,DI#P,Q)=CB,DI#ADD(P.Q);
ADDB(L3I,P)=P;

ADD(P,LCI)=P;
MULT(LB,DI#P,Q)=ADD(MULTTERM(LB,D1,Q) , MULT(P,Q));
MULT(P,EJ)=CT;
MULT(LI,.P)=C1;
REDUCTUM(P)=REMTERM(P,DEGREE(P));
ISZERO(LA.CI1#P)=IF(COEF(P,C)=—A,ISZERO(REMTERM(P.C)) ,F);
ISZERQ(LI)=T;
COEF(LCA,Cl#P,D)=IF(C=D,A+COEF(P,D),COEF(P,D));
COEF(L31,C)=0;
DEGREE(LA.C1#P)
=IF(C>DEGREE(P),C,IF(C<DEGREE(P) ,DEGREE(P)
IF(COEF(P,C)=~A,DEGREE(REDUCTUM(P)) ,DEGREE(P))));
DEGREE(LJ)=0;
LDCF(P)=COEF(P,.DEGREE(P));

END

(SUB1 (CADDR EJ)I))))
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