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Definition
Envy-free for chores

Definition
EFX for chores

Definition
Pareto optimality

Definition
Canonical allocation

Definition
Canonical short/long labels

Definition
Super-canonical allocation

Proposition
No bundle has two A items

Proposition
The no-A bundle costs at least 20

Appendix A proposition
No bundle has two A items

Appendix A proposition
p1, p2 ≥ r

Theorem 1
Tri-valued EFX nonexistence for every n ≥ 4

Theorem 2 claim
The displayed construction is EFX

Proposition
Every EFX agent has a large chore

Proposition
All own costs ≥ r + 1; one ≥ r + 2

Theorem 2
EFX and Pareto optimality are incompatible

Lemma
M34 insertion preserves EFX

Remark
Insert every remaining chore

Lemma
Cost-gap composition gives EFX

Lemma
Canonical-allocation properties

Lemma
Balanced multigraph orientation

Lemma
Every M2 pool has an EFX allocation

Theorem 3
Every four-agent bi-valued chore in-
stance has a feasible EFX allocation

Lemma
Exceptional-residue combination

Lemma
M2 residue properties
and preferred endpoints

Reading guide: the 24 nodes are the reviewed source claims: six definitions, the complete Theorem 1–3 routes, the general-agent insertion remark, and the two Appendix A propositions. Solid arrows show selected direct mathematical dependencies; every node has a compiled paper-facing Lean route.


