Termination

Tree Orderi ngs



Grid Game

* Given (uppemright) gricl coordinates
(x0,y0)

o Choose (xj,gj) to Prolong game s.t.
xS XJ < xi for all i<J OR gj <y for all i<j



Better Grid Game

* Given (uppemright) gricl coordinates
(x0,y0)

o Choose (xj, j) to Prolong game s.t.
xS XJ < x| Ojo <y for all i<j



Grid Game
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Grid Game
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Tricolor

+ Color Pairs i<j of Points

TS Purple if i > XJ and Ui > w

o Blueit on19 x| > XJ
o Redif onlg 9i >9J
o Consider sequence of Points

) Ramseg contra&icts well~1coundedness



ngbolic Computation

* Dt=]

* Dc=0

X D(><+9) = Dx + Dy
* D(xy) = xDy + yDx



Exponential lnterpretation

* [Dx] =3
o [t]=]c]l=3
* [xtyl=.. =[xyl = [x] + 1yl



WQO

o Standard: wf and no inf antichain

° Simple: .’[‘:“_\/erg infinite sequence has an

ordered Pair

o Useful: .’iverg infinite sequence contains

an infinite non-—clecreasing chain

° Whg? —_ Ramsey



Coro”arg

o Multiset or&ering
® Eounclecl—-aritg tree or&ering



Tree E:mbedcling
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Kruskal’s Tree Theorem

TS .’i\/ery infinite sequence of trees (over a

wqo alphabe’c} includes an embcclcling.



Good Sequence
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Gremlins



Gremlins



Multiset Path Order

® 5:{:<5];~~35m> t:g<tb~n)tn>

o s>tifts zttorsomei

A

® s>{r
* (F,{sb...,sm}) > (g{t,,...)tn})

e ands> ’tJ for a“j




ngbolic Computation

* Dt=]

* Dc=0

X D(><+9) = Dx + Dy
* D(xy) = xDy + yDx



Distributivitg

X8 x(9+z) = XY + Xz



DN

* X=X

* —(xvy) = (=)A= y)

* —(xAy) = (= x) V(- y)

* xA(yvz) = XAy v (xAz)

* (4 VZ) AX = Y AX)V (ZAX)



Simpliﬁcation Order

o f(.s5,.)>s
o 5>t =>F( s..)>F( .. t,.)

o Finite alphabe‘c



Simpliﬁcation Order

o f(.s5,.)>s
o 5>t =>F( s..)>F( .. t,.)

01C>g=>1c( Si,...) > >g(..., )



Lexicographic Path Order

) S:{:CS]J”’)SH‘D t:g<t]3~~~3tn>

A ,
* 5>t|‘~si2t1corsome|

M
® s>tr

* CFJS]J’”JSm> Zlex <g)tb"'3tn>
* ands> t for a“j



Recursive Path Order

) S:{:CS]J”’)SH‘D t:g<t]3~~~3tn>

A ,
* 5>t|‘~si2t1corsome|

LR

® s>t
o (Fs,.. is,....5.D) >, (gt it t D)
e ands> ’tJ for a“j



Weak
Simpliﬁcation Order

* ‘F(...,S;)..J = 5,

® 5 = ti = F(...)Sij..J = ]CCJJEU>



Simpliﬁcation Orclering

* (Weaklg) Monotonic
* (Weaklg) Subterm

® Tlﬁeg are we”—-quasi~orders



