
Search on the Complete Graph by Lackadaisical Quantum Walk

Tom Wong, Creighton University, Omaha, Nebraska, USA

First, let's review search with one self-loop per vertex, which Harmony covered.



If we repeat this, the probability at the marked vertex reaches 1.
See noloops.ipynb.



This was discovered by Ambainis, Kempe, Rivosh (2005)

What if we have...

See oneloop.ipynb

See multipleloops.ipynb

Main point: There is some optimal amount of laziness.

This is from "Grover search by lackadaisical quantum walk" by Wong (2015)



Some additional results:

We can replace multiple self-loops with a single weighted self-loop:

This is "Coined 
quantum walks on 
weighted graphs"
by Wong (2017)

We can explore search on other graphs

2D torus, "Faster Search by Lackadaisical Quantum Walk," Wong (2017)

2D torus with multiple marked vertices, Nahimovs (2019)

2D torus with multiple marked vertices, 1D cycle, Hanoi network, 
Giri & Korepin (2020)

Complete bipartite graphs, "Search by Lackadaisical Quantum Walk with 
Nonhomogeneous Weights, " Rhodes and Wong (2019)

Vertex-transitive graphs, higher-dimensional lattices, hypercube,
strongly regular graphs, Johnson graphs, "Search on 
Vertex-Transitive Graphs by Lackadaisical Quantum Walk,"
Rhodes and Wong (2020)

Arc-transitive graphs, Yu and Høyer, 2020


