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String Edit Distance Cannot be Computed in

Strongly Subquadratic Time (unless SETH is false)
[Backurs,Indyk, STOC’ | 5]
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Conjecture (APSP):

For any € > 0O there exists ¢ > 0, such that All Pairs Shortest Paths on n node
graphs with edge weights in {1, . . ., nc} cannot be solved in O(n3-€) time.

Equivalent to negative triangle detection [ Vassilevska-Williams,Williams 2010 ]

w(1,))+w(,k)+w(k,1) <0
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Subcubic TED
%
O(nk(l-s))
Max-weight k-Clique
(for some k=k(¢))
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1. e ..(AL D) = —MS — M3(N —i) — W(i,2') for every i =1,2,...,N and 2’ = 1,2,..., N,
2. Cparen (B2, CF) = ~MS — M3(N — j) —W(z,j) forevery z=1,2,...,Nand j =1,2,..., N.
3. ¢ .. (4,C)) = —M2=W(j,i)+W(j—1,i—1) for every i = 2,3,...,N and j = 2,3,..., N.
c Cpnen (A3, O1) = =MP — M3(i — 1) — W (1,4) for every i = 1,2,..., N, A, — M —W(1,1) o,
5. ¢ .. (A1,C5) = —M° — M3(j — 1) — W(4,1) for every j =1,2,..., N.

Lemma 5. For sufficiently large M, the total cost of an optimal matching is

~M8.2—-M"-2(N —1)— MS-2— M>— M3 2N+M2—max{W(z z)+ W(z,7) + W(j,i)}

7j z
Proof. Consider i, j, z maximizing W (i, z) + W(z, j) + W (j,7). We may assume that ¢ > j. Then, = =
o . . ) e =
it is possible to choose the following matching: g o
L. by to ¢ with cost —M?, D(M3(5 — 1)+ W(5,1)) N D(M3(i — 1) + W(1,4))
e
2. some nodes from the copy of I being the left child of c} to some spine nodes below b, with
total cost —M7(N — z), '
J
3. al to dj, with cost —M8,
4. some nodes from the copy of I being - d of a] to some spine nodes below d, with
total cost —M7(N — z),
5. by tod,_,,bytod, 5, ..., b._; tod] with cost —M7 -2 each,
6. a; to cj, a;—1 to ¢j—1, ..., a;—j4+1 to 1 with cost —M?3 -2 + M? each,
7. Al to D, with cost —M% — M3(N — i) — W(i, 2), \ /
8. B, to C} with cost —MS — M3(N — j) — W(z,7),
9. A; to Cj, A;_q to Cj_l, e Ai_j_;,_g to Cy with costs —M? — W(],Z) + W(] - 1,7 — 1), <% B
2 . . . . 2 . . . . @\)? . ‘Q\J Y/ &\éo
MW —-1,i—-1)+W({GH—2,i—2), ..., —M*—W(2,i—j+2)+W({,i—j+1). NS &l
C(ZajaM3(k/3)2) C/(Z_la.]_laM4)

10. A;—j41 to Cy with cost —M5 — M3(i — 7) — W(1,i — j + 1).
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Open Problems

TED to APSP reduction?
Largest common subforest. unlabeled trees (|X| = 1)
Levenshtein distance: every elementary edit operation costs 1

log shaves!?



Thank You!
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