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Reachability Problem:
Input:
1) Reaction Rules (a CRN)
2) An initial configuration |
3) a destination configuration D

Output: Is D reachable from | with these
reactions?

Reachability is Ackerman-Complete
[Wojciech Czerwinski and tukasz Orlikowski, FOCS’21]

[Jérodme Leroux, FOCS’21]
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* General CRNs reactions can ADD and DELETE
=> Reachability is Ackermann-complete [FOCS 2021]
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* General CRNs reactions can ADD and DELETE
=> Reachability is Ackermann-complete [FOCS 2021]

* What if a system could only ADD OR DELETE (but not both)?
— Reachability isin NP

Our Focus:
We characterize Reachability in Deletion-Only systems
Based on rule size.
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(3,0) Reachability: NP completeness

Reduction from 3D Matching

3D Matching Problem:

Does there exist a subset of non-
overlapping triplets that cover
the tripartite graph?
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Eliminate all of these species
except for a single “t”
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Reaction Graph

* Forrule A + B —» A add edge between A and B. Mark species with
a target value > 0




(2,1) Rules

* Aspeciesis aroot if one of the following is true
* The species starts with the correct number of copies



(2,1) Rules

* Aspeciesis aroot if one of the following is true
* The species starts with the correct number of copies
* The species can be deleted by some marked species.
* The species has a self loop.



(2,1) Rules

* Aspeciesis aroot if one of the following is true
* The species starts with the correct number of copies
* The species can be deleted by some marked species.
* The species has a self loop.



(2,1) Rules

* Checking if a speciesis aroot can be done in log space

* For each species we must find another one that
* |[sreachable in the Reaction Graph

* [saroot species
* This takes 2 pointers

* Reachability in a directed graph can be solved in non-
deterministic log space.
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