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Figure 1: Graphical depiction of the historical overview of triangle finding algorithms

Author(s) | Year | Title Query complexity
On the query complexity of (107
Szegedy | 2003 finding triangles in graphs O™
Magniez, Santha, Szegedy | 2003 Algorithms for quantum O(n13/10)

triangle finding

Span programs for functions

(1 35/27
Belovs | 2011 with constant 1-sized certificates On )
Improved quantum query _
Lee, Magniez, Santha | 2012 | algorithms for triangle finding O(n?/7)
and associativity testing
Jerrey, Kothari, Magniez | 2012 | ested quantum walks with O(n?/7)

quantum data structures

Improved quantum algorithm B
Le Gall | 2014 | for triangle finding via O(n®/*)
combinatorial arguments

Table 1: Historical overview of algorithms for full triangle finding, i.e., without assumptions on the number
of edges.



Author(s) | Year | Title Query complexity
Buhrman, Diirr
o ’ ’ Quantum algorithms for
Magniez}leslgi?}llzn,d?i%i?f 2000 element distinctness On +vnm)
O(n + /nm), if0<m<n7/6
i anole findi O(nm!/14) if n™/6 <m < n?/>
Le Gall, Nakajima | 2015 i(iu:r:;r: t;;arfl% ¢ inding O(n1/6m2/3), if n?/5 <m < n3/?
p grap (5(7123/30m4/15)7 if n3/2 <m< nl3/8
6(n59/60m2/15)) if p13/8 <m <n?
Carette, Laurle.re, 2016 Exter}ded learnl.ng graphs 6(n11/12m1/6), it m > 0o/
Magniez for triangle finding

Table 2: Historical overview of algorithms for sparse triangle finding, i.e., with assumptions on the number
of edges.

Author(s) | Year | Title Parameter Query complexity
Magniez, Santha, 92003 A%gorlthms tjor quantum None O(n?/3)
Szegedy triangle finding
Improving quantum
. query complexity of Number of B
Jeffery, KOthafH’ 2012 | boolean matrix non-edges in the O(y/n+ V")
Magniez R .
multiplication using graph, ¢
graph collision
Learning graph-based .
Belovs | 2012 | quantum algorithm for Slze of the largest O(v/na'/6)
L independent set, «
k-distinctness
Maximum total
degree of any ~ —
independent set, O(Vn+var)
A quantum query ot
Gavinsky, Ito | 2012 2i)gucig‘:)};lm 52}1;12}11:13 graph Random graphs
P with each edge _
independently O(y/n)
being present with
fixed probability
Ambainis, Balodis, Parametrized quantum Treewidth, ¢ O(y/ntt/%)
Iraids, Ozols, | 2013 | query complexity of o™ — definition —
Smotrovs graph collision below O(Vn +var)

Table 3: Overview of (parametrized) algorithms for graph collision, mainly based on Ambainis’ survey
presented in the paper stated above.
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