Termination

Rewrit ng,



Fission







Better

o d(a) = clepth (@)

®{dB ainAl: colong/—\}

® {ission: clel:)th decreases

® {usion: one cleel:) item removed



DNIFO

L XD X

-(xvy) = (=x)A=y)
-(xay) = (=x)v(=y)
XA (Yvz) = (xAy) v (xAZ)

(g VZ) AX &= (9 AX)V (ZAX)



NI

L XX
-(xvy) = (=)A= y)
-xay) = (X)) v y)
XA(YAZ) = (xAy) Az
xv(yvz) = (xvy) vz
xA(Yvz) = (xAy) Vv (xAzZ)

(9 VZ) AX & (9 AX)V (ZAX)



DNIF2

L XX
-(xvy) = (=)A= y)
-xay) = (X)) v y)
(></\9) AZ 2 XA (9 AZ)
xv(yvz) = (xvy) vz
xA(Yvz) = (xAy) Vv (xAzZ)

(9 VZ) AX & (9 AX)V (ZAX)



DN

— =X = X

-xvy) = (== )A= == y)

-xAY) = (==X V(== y)
XA (9vz) = (XAg}V(XAZ)

(g VZ) AX &= (9 AX)V (ZAX)



DN

— =X = X

-xvy) = (== )A= == y)

-xAY) = (5 ==XV =-y)
XA (9vz) = (XAgDVCXAz)

(9 VZ) AX &= (9 AX)V (ZAX)

— =(arn(bvo))



DN

- X=X

-(xvy) = (A x)A (= yY)

-(xAy) = (=x)v(=y)

xA(Yvz) = Ay v (XAZ) V (XAY) v (XAZ)
(Yvz) Ax = (XAYV (XAZ) V (XAY) v (XAZ)

XVX &= X



NS

L XD X

Sxvy) = (G )A GG Y AGEIAGY)
-xAy) = (Gx)VE v vE )
xA(yvz) = (xAy)v (xAz)

YV AX = (XAY)V (xAZ)

XVX &= X

XAX &= X



—.(xvy) = (o o
ﬁ(x/\g) = (o 5

XVX = X

XAX &= X

DNF6

XA (= - .9)/\(. .

PINCEEYT)

X))V (= o .9)v(. .

XV (== -y)



DNF7

L XD X
-xvy) = (Gx)AGEYAGIAGY)
-xAy) = () Vv vag)
XVX &= X

XAX = X



Symbolic Computation

® Dt=1]
® PDc=0
° D(x+g)=Dx+Dg

° D(xg) = xDy + yDx



Rewritin g

Dt=
Dc=0
D(x+g) = Dx+ Dy

D (xy) = xDy + yDx



Factorial

® Xx+tO= X

® x+s(y) = s(x+y)
® x*O=0

* x*s(y) = y+x*y
e {(0) = 5(0)

® f(s(x) = s(x)*(x)



Factorial

® Xx+tO= X

® x+s(y) = s(xty)

® x*O=0

* x*s(y) = y+x*y

* {(0) = s(0)

® F(s()) = sC)*(p(s())
® p(s(x) = x



Termination

o fs[x] = t[x]isarule

o thenc[s[vll = c[t[vl] is a rewrite
o Want c[s[v]] > c[t[v]] in some who
® Want monotonicity

o s>t=1( 5. )>F(. t..)



Exponential lnterpretation

* [Dx] =3
® [t]=]c]=3
® [xtyl=..=Ixyl=[x]+lyl



Polgnomial lnterpretation

¢ [Dx] = [x]?

® [xtyl=..=Ixyl=Ix]+ [yl

® .’iventua”g Positive
® ><7-+g7-+2><3~><7-~97-~><~3==Z><9~x~3

® Dervatives: 2x-~1; 2y-1



Multiset Path Order

® s={(s,..5) t=g(t,...,t)

® s>tifs =tforsomei

® 5>tif
® (F(5)e 50D e (gfty,e,t))

® ands> tj for a”j



Lexicographic Path Order

® s={(s,..5) t=g(t,...,t)

® s>tifs =tforsomei

o 5>tif
® C{:3511“'35m> ~lex <g)tb“‘3tﬂ>

® ands> tj for a”j



Boger & Moore

o hc(ig(x)g,z)Ju,v) = iF(x,iF(y)u,v)Jhc(zju)v))



Recursive Path Order

® s={(s,..5) t=g(t,...,t)

® s>tifs =tforsomei

® 5>tif
¢ (F,sb...,{si,...,sm}) > (g,t,,...){ti,...Jtn})

® ands> tj for a”j



Simpliﬁcation Order

® SUPPOSC finite Vocabulary
o Subterm:£(...5,..) > s

® Monotonic:s>t =+(..s,.)>+( . t..)

® Must be well-founded



Weak Simpliﬁcation Order

® Weak subterm:f(...s,.) zs

® Weak monotonicitg:
SHES ti = ‘F(...)Sg)..J = F<3t13>

® We”~c]ua5i~orcler bg Kruskal

o .’inough for termination of rewritiﬂg

® Whg?



Total Order

® SUPPOSC finite vocabularg

® Monotonic:s>t =+(..s,.)>+( . t..)

o Well-founded iHf subterm



Semantic Path Order

® S :‘FCS])...3Sm> t:g<t13.~~)tn> -

® s>tifs =ttorsome

o 5>tif
¢ (5,5],n~35m> >|e>< <t)t])”’3tﬂ>
® ands> ‘tJ for a“j

° recluire sot=1(.s.)=FC 1)



Proot

|

Extend base order to a total w.t. order

Consider minimal bad sequence
Subterms are well-founded

No use of s, = tcase

So base order decreases and stabilizes



