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@ 2000: DPs for termination [Arts & Giesl 2000, ...]
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Timeline

S
A

@ 2006: Problem #106 of the RTA list of open problems:

“Can we use the dependency pair method
to prove relative termination?"
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Timeline
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@ 2024: Annotated Dependency Pairs for Probabilistic Rewriting [Kassing & Giesl et al. 2024]
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@ Now: Annotated Dependency Pairs for Relative Termination
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Relative Termination Proof with ADPs

(-Al (RdivL )7 -A2 (Bcom))

Dep. LGraph \
1
({(f2)},-.) — ({(®)},...) ({(d2)},...)
1 1
Red_lPair Derelatifying Derelatifying
1 ! I
(2,...)
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Relative Termination Proof with ADPs

(-Al (RdivL)7 AZ(Bcom))
1
/ Dep. Graph \
1
({(f2)},-.) ({(®)},-.) ({(d2)},...)
l 1 {
Red. Pair Derelatifying Derelatifying
g ! I
(2,...)

= Relative termination is proved automatically!
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Implementation in

Relative rewriting (130 benchmarks):

new AProVE | NaTT | old AProVE | T1To | MultumNonMulta
YES 91 68 48 39 0
NO 13 5 13 7 13
Relative string rewriting (403 benchmarks):
MultumNonMulta | Matchbox | AProVE | ADPs
YES 261 259 207 71
Equational rewriting (76 benchmarks):
AProVE | MU-TERM | ADPs
YES 66 64 36

13/14



Conclusion

@ First specific DP framework for relative termination

14/14



Conclusion

@ First specific DP framework for relative termination

@ Annotated Dependency Pairs:

divL#(x, cons(y, xs)) — divL(div¥(x, y), xs)
divL¥(x, cons(y, xs)) — divL¥(div(x, y), xs)

14/14



Conclusion

@ First specific DP framework for relative termination

@ Annotated Dependency Pairs:

divL#(x, cons(y, xs)) — divL(div¥(x, y), xs)
divL¥(x, cons(y, xs)) — divL¥(div(x, y), xs)

@ Adapted the core DP processors:

o Dependency Graph Processor o Derelatifying Processor
o Reduction Pair Processor o Rule Removal Processor

14/14



Conclusion

@ First specific DP framework for relative termination

@ Annotated Dependency Pairs:

divL#(x, cons(y, xs)) — divL(div¥(x, y), xs)
divL¥(x, cons(y, xs)) — divL¥(div(x, y), xs)

@ Adapted the core DP processors:

o Dependency Graph Processor o Derelatifying Processor
o Reduction Pair Processor o Rule Removal Processor

@ Implemented in AProVE

14/14



Conclusion

@ First specific DP framework for relative termination

@ Annotated Dependency Pairs:

divL#(x, cons(y, xs)) — divL(div¥(x, y), xs)
divL¥(x, cons(y, xs)) — divL¥(div(x, y), xs)

Adapted the core DP processors:

o Dependency Graph Processor o Derelatifying Processor
o Reduction Pair Processor o Rule Removal Processor

@ Implemented in AProVE

@ Future work:
o Further processors to (dis)-prove relative termination
o ADPs to analyze further properties
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