| ermination

7. R@writing



M ission







Detter

® 3(8) = deptk(a)
g { {d(a):ain A} : colong A }

® {ission: Aepth decreases

® [ sion: one AGCP item removed



DNFO

® - ax O X

® 2(xvy) = (T X)A(TY)

® 2(xAy) = (" x)V(Ty)

® XA(YVZ) = (XAY)V(XAZ)

® (yWz)AX = (YAX)V(ZAX)



DNF1

® - ax O X

® 2(xvy) = (T X)A(TY)

® A(xAy) = (T x)V(Ty)

® XA(YAZ) = (XAY)AZ

® xv(yvz) = (Xvy)Vvz

® XA(YVZ) = (XAY)V(XAZ)
® (yWZ)AX = (YAX)V(ZAX)



DNF2

® - ax O X

® 2(xvy) = (T X)A(TY)

® A(xAy) = (T x)V(Ty)

® (XAY)AZ = XA(YAZ)

® xv(yvz) = (Xvy)Vvz

® XA(YVZ) = (XAY)V(XAZ)
® (yWZ)AX = (YAX)V(ZAX)



DNF3

® - ax O X

® ~(xvy) = (72T X)A( 7 y)
@ ﬂ(x/\y) = (—l = B X)V(—l = B y)
® XA(YVZ) = (XAY)V(XAZ)

® (yWz)AX = (YAX)V(ZAX)



DNF3

® - ax O X

® ~(xvy) = (72T X)A( 7 y)
@ ﬂ(x/\y) = (—l = B X)V(—l = B y)
® XA(YVZ) = (XAY)V(XAZ)

® (yWz)AX = (YAX)V(ZAX)
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DNF4

®-ax O X

® 2(xvy) = (T x)A(Y)

® 2(xAy) = (7 x)v(Ty)

® XA(YVZ) = (XAY)V(XAZ)V(XAY)V(XAZ)
® (yWZ)AX = (XAY)V(XAZ)V(XAY)V(XAZ)

® VX @ X



DNFS

®-x DX

® (xvy) = (7 XA YA X)A(TY)
® 2(xAy) = (T x)V YV X)V(TY)
® XA(YVZ) = (XAY)V(XAZ)

® (yWZ)AX = (XAY)V(XAZ)

® XvX = X

® YAX @ X



DNFOG

® - ax O X
® —|(va) - (—1 =1 - X)/\(—l =1 - y)/\(—l -1 - X)/\(—l =1 - y)
® ﬂ(x/\y) - (—1 =1 - X)V(—l =1 - y)V(—l -1 - X)V(—l =1 - y)
® Xvx = X

® YAX @ X



DNF/

® - ax O X
® (xvy) = (7 X)A(T YIA(T X)A(TY)
® 2(xAy) = (T X))V YV X)V(TY)
® xVX © X

® YAX ™ X



| ermination

® A rewrite system over a set of terms Yis
terminating it and onlg it there exists a

wellfounded ordering > over Ysuch
that, t = u implies t>u, for all terms t and

uin Y.



| ermination

.]F Ix] = t[x ]isarulc
® ihen cs[v]] @ c[tlv]] is a rewrite
® \Nant c[slv]] > cltlv]] in some wio

® \\ant monotonicitg
® >t F(...,SJ..) > F(...)t,...)



ngbolic Computation

® i =

® 1 )c=0

® Dix+y) = Dx+ Dy
® Dixy) =xDy + yDx

* e



Rewriting

® Do

A PIR=%e

® D(x+y) = Dx+ Dy
® Dixy) = xDy + yDx



]nterpretations

® s Frequcntlg convenient to scparate a
well-founded ordering of terms Yinto two
Parts:

® . termination function [ ], that maps
terms in Y'to a set [/

® ..d a"standard” well-founded ordering

> on that %4



Folynomial ]nterpretation

® [xry)=Ix] +[y]
® [xyl =[x+ [y}

I ach rule must be shown to be rcducingg

that is, for each rule 1 @ r, the Polynomial
[l] ~ [r] must be Positive for non-negative

interpretations of rule variables.



Folymomial ]nterpretation

® Frove rule reduction: D(x+9) = | Ix + Dg
® (x2+ Zxy + 37') - (x*+ 92) = 2xy

® Zxy > O for X,y>O

® Consequentlg: [D<x+9>] ~ [Dx + Dg] > QO



ExPonentia] ]nterpretation



ExPonential ]nterpretation

Dixy) = xPDy + yDx
[rove reduction: [D(xy)]>[xDy + yDx]

® [Dy)] =3ty =3 =35 =759

® [xDy + yDx] = [xDy] + [yDx] =

® = [J+[Dy] + [yl + [Dx] =2 + 30 + 3+ 35
® =2+37+3+37=60

® 729>60



I a ctorial

®.+0 D x

® «+s(y) = s(x+y)



I a ctorial

®.+0 D x

® «+s(y) = s(x+y)



Multiset Path (Order

® ;= F(sij...)sm) t = g(t;,...Jtn)
®s>tifsiztforsome
®s>tif
® ([ {si,.,5m}) Dlex (& {t1,...,tn})
® .nds >tj1[orauj



Lexicograplﬁic Path (Order

® ;= F(sij...)sm) t = g(t;,...Jtn)
®s>tifsiztforsome
®s>tif
® (F51,000y5m) Dlex (&t 1,0 stn)
® .nds >tj1[orauj



509@:‘ & Moore

® it (itx,y,2),uv) = iHx,iHy,uv),ifz,uy))



Recursive Path (Order

® ;= F(sij...)sm) t = g(t;,...Jtn)
®s>tifsiztforsome
®s>tif
® (f51,{Sirsssm)) Slex (gt i,y {tiyeorytn})
® .nds >tj1[orauj



Simpliﬁcation (Jrder

® Suppose finite vocabulary

® Subterm:f(..5,..)> s

® Nonotonic:s>t =2 ..s..)>F . t..)
® Nust be well-founded



Weak Simpliﬁcation (rder

* \/\/cak subterm: F( ,Siy- ) < Si

® \/\/eak monotomc:tg:
szt =>H. s..) = . 5.

® \/\/e”~qua5i~ordcr bg K ruskal

® Enough for termination of rewriting

® \/\/}13?



Total Oroler

¢ Suppose finite vocabu!ary
® Nonotonic: s>t =24(..s,..) > . t..)
® \/\/euﬂcounc}ec} iH subterm



Semantic Path Order

® ;= F(sij...)sm) t = g(t;,...Jtn) >
®s>tifsiztforsome
®s>tif

® (5,51,..,5m) Dlex (t,t1,...,tn)

® .nds >tj1[orauj

® rec]uire s =2t .s.)>H . t.)



FromC

® Extencl base order to a total wf. order

® ( onsider minimal bad sequence

® Subterms are well-founded

® Nlo use of 5i =t case

® So base order decreases and stabilizes



