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It has been a tremendous treat being the SIGACT News Complexity Theory Column editor for

these past thirty years. I thought about what to say here, and realized it is pretty simple: Thank

you.

Thank you to the five incredibly supportive head editors I’ve worked under: Ian Parberry

(1991–2002), David Haglin (2002–2005), Rocky Ross (2006–2008). Brendan Mumey (2008–2015),

and Stephen Fenner (2015–. . .).

Thank you to Ben Lee Volk; may you be the complexity column editor for forty years of adven-

tures and advances.

Thank you to each of you, dear readers.

And thank you to the guest authors who contributed almost all of the columns during my

time as column editor (see below; all are available in the ACM Digital Library’s SIGACT News

area). Writing in an expository fashion about what one loves is a labor of love, but it takes a lot of

thought, time, and work. Thank you each so much for putting in those dozens of hours to share

your insights on the state of and advances in computational complexity, the field we all love.
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Spring 1993–March 2023

Issue Date Col. # Author(s) and Title

spring 93 #01 Lane A. Hemaspaandra

Lowness: A Yardstick for NP-P

oct 93 #02 Kenneth W. Regan

Machine Models and Linear Time Complexity

dec 93 #03 Oded Goldreich

A Taxonomy of Proof Systems (Part 1)

mar 94 #04 Oded Goldreich

A Taxonomy of Proof Systems (Part 2)

jun 94 #05 Lane A. Hemaspaandra

The Not-Ready-for-Prime-Time Conjectures
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sep 94 #06 Derek Denny-Brown, Yenjo Han, Lane A. Hemaspaandra, and

Leen Torenvliet

Semi-Membership Algorithms: Some Recent Advances

dec 94 #07 Lane A. Hemaspaandra

Teaching Computational Complexity: Resources to Treasure

mar 95 #08 Lane A. Hemaspaandra and Heribert Vollmer

The Satanic Notations: Counting Classes Beyond #P and Other

Definitional Adventures

jun 95 #09 Anne Condon

Approximate Solutions to Problems in PSPACE

sep 95 #10 Ioan I. Macarie

Space-Bounded Probabilistic Computation: Old and New Stories

dec 95 #11 Lane A. Hemaspaandra, Ajit Ramachandran, and Marius Zimand

Worlds to Die For

mar 96 #12 Mihir Bellare

Proof Checking and Approximation: Towards Tight Results

jun 96 #13 Judy Goldsmith, Matthew A. Levy, and Martin Mundhenk

Limited Nondeterminism

sep 96 #14 Christos H. Papadimitriou, Oded Goldreich, Avi Wigderson,

Alexander A. Razborov, and Michael Sipser

The Future of Computational Complexity Theory: Part I

dec 96 #15 Eric Allender, Joan Feigenbaum, Judy Goldsmith, Toniann Pitassi, and

Steven Rudich

The Future of Computational Complexity Theory: Part II

mar 97 #16 Lane A. Hemaspaandra

Journals to Die For

jun 97 #17 Edith Hemaspaandra, Lane A. Hemaspaandra, and Jörg Rothe

Raising NP Lower Bounds to Parallel NP Lower Bounds

sep 97 #18 Mitsunori Ogihara, Animesh Ray, and Kimberly Smith

Biomolecular Computing—A Shape of Computation to Come

dec 97 #19 Eric Allender

Making Computation Count: Arithmetic Circuits in the Nineties

jun 98 #20 Lane A. Hemaspaandra

Take-Home Complexity

sep 98 #21 Edith Hemaspaandra, Lane A. Hemaspaandra, and Harald Hempel

What’s Up with Downward Collapse: Using the Easy-Hard Technique

to Link Boolean and Polynomial Hierarchy Collapses

dec 98 #22 Lane A. Hemaspaandra and Alan L. Selman

Writing and Editing Complexity Theory: Tales and Tools



mar 99 #23 Heribert Vollmer

Uniform Characterizations of Complexity Classes

jun 99 #24 Mitsunori Ogihara and Animesh Ray

Biomolecular Computing: Recent Theoretical and Experimental

Advances

sep 99 #25 Amnon Ta-shma

Classical versus Quantum Communication Complexity

dec 99 #26 Alina Beygelzimer, Lane A. Hemaspaandra, Christopher M. Homan,

and Jörg Rothe

One-Way Functions in Worst-Case Cryptography: Algebraic and

Security Properties are on the House

mar 00 #27 Madhu Sudan

List Decoding: Algorithms and Applications

jun 00 #28 Ulrich Hertrampf

Algebraic Acceptance Mechanisms for Polynomial Time Machines

sep 00 #29 Christian Glaßer and Lane A. Hemaspaandra

A Moment of Perfect Clarity I: The Parallel Census Technique

dec 00 #30 Christian Glaßer and Lane A. Hemaspaandra

A Moment of Perfect Clarity II: Consequences of Sparse Sets Hard for

NP with Respect to Weak Reductions

mar 01 #31 Arthur G. Werschulz

Information-Based Complexity

jun 01 #32 Jorge Castro, Ricard Gavaldà, and David Guijarro

Some Results in Exact Learning of Boolean Functions

sep 01 #33 Ravi Kumar and D. Sivakumar

Complexity of SVP—A Reader’s Digest

dec 01 #34 Nadia Creignou, Sanjeev Khanna, and Madhu Sudan

Complexity Classifications of Boolean Constraint Satisfaction

Problems

mar 02 #35 Markus Holzer and Pierre McKenzie

On Auxiliary Pushdown and Stack Automata

jun 02 #36 William I. Gasarch

The P=? NP Poll

sep 02 #37 Marcus Schaeffer and Christopher Umans

Completeness in the Polynomial-Time Hierarchy: Part I:

A Compendium

dec 02 #38 Marcus Schaeffer and Christopher Umans

Completeness in the Polynomial-Time Hierarchy: Part II



mar 03 #39 Arfst Nickelsen and Till Tantau

Partial Information Classes

jun 03 #40 A. Pavan

Comparison of Reductions and Completeness Notions

sep 03 #41 Maciej Liśkiewicz, Mitsunori Ogihara, and Seinosuke Toda

Counting Self-Avoiding Walks in Some Regular Graphs

dec 03 #42 Elmar Böhler, Nadia Creignou, Steffen Reith, and Heribert Vollmer

Playing with Boolean Blocks, Part I: Post’s Lattice with Applications to

Complexity Theory

mar 04 #43 Elmar Böhler, Nadia Creignou, Steffen Reith, and Heribert Vollmer

Playing with Boolean Blocks, Part II: Constraint Satisfaction Problems

jun 04 #44 Andris Ambainis

Quantum Search Algorithms

sep 04 #45 Venkatesan Guruswami

Error-Correcting Codes and Expander Graphs

mar 05 #46 Scott Aaronson

NP-Complete Problems and Physical Reality

jun 05 #47 Subhash Khot

Inapproximability Results via Long Code Based PCPs

sep 05 #48 John M. Hitchcock, Jack H. Lutz, and Elvira Mayordomo

The Fractal Geometry of Complexity Classes

dec 05 #49 Neil Immerman

Progress in Descriptive Complexity

mar 06 #50 Piotr Faliszewski and Lane A. Hemaspaandra

Open Questions in the Theory of Semifeasible Computation

jun 06 #51 Oded Goldreich

Bravely, Moderately—A Common Theme in Four Recent Works

sep 06 #52 Lance Fortnow and Rahul Santhanam

Recent Work on Hierarchies for Semantic Classes

dec 06 #53 Jin-Yi Cai and Osamu Watanabe

Stringent Relativization—A New Approach for Studying Complexity

Classes

mar 07 #54 Jiong Guo and Rolf Niedermeier

Invitation to Data Reduction and Problem Kernelization

jun 07 #55 Debajyoti Bera, Frederic Green, and Steven Homer

Small Depth Quantum Circuits

sep 07 #56 Salil Vadhan

The Unified Theory of Pseudorandomness



dec 07 #57 Arnaud Durand, Clemens Lautemann, and Malika More

A Simple Proof of the Polylog Counting Ability of First-Order Logic

mar 08 #58 Jonathan F. Buss and Tarique M. Islam

The Complexity of Fixed-Parameter Problems

jun 08 #59 Jin-Yi Cai

Holographic Algorithms

sep 08 #60 Irit Dinur

PCPs with Small Soundness Error

dec 08 #61 Ryan Williams

Applying Practice to Theory

mar 09 #62 Emanuele Viola

Correlation Bounds for Polynomials over {0,1}

jun 09 #63 Luca Trevisan

Additive Combinatorics and Theoretical Computer Science

sep 09 #64 Christian Glaßer, Mitsunori Ogihara, A. Pavan, Alan L. Selman, and

Liyu Zhang

Autoreducibility and Mitoticity

dec 09 #65 Zeev Dvir

From Randomness Extraction to Rotating Needles

jun 10 #66 Ronen Shaltiel

Typically-Correct Derandomization

sep 10 #67 Arkadev Chattopadhyay and Toniann Pitassi

The Story of Set Disjointness

dec 10 #68 Marius Zimand

Possibilities and Impossibilities in Kolmogorov Complexity Extraction

mar 11 #69 Madhu Sudan

Testing Linear Properties: Some General Themes

jun 11 #70 John Watrous

An Introduction to Quantum Information and Quantum Circuits

sep 11 #71 Ryan Williams

A Casual Tour Around a Circuit Complexity Bound

dec 11 #72 Xi Chen

Complexity Dichotomies of Counting Problems

mar 12 #73 Dana Moshkovitz

Algebraic Construction of Projection PCPs

jun 12 #74 William I. Gasarch

The Second P=? NP Poll



sep 12 #75 Amir Yehudayoff

Proving Expansion in Three Steps

dec 12 #76 Lane A. Hemaspaandra and Ryan Williams

An Atypical Study of Typical-Case Heuristic Algorithms

mar 13 #77 Kai-Min Chung and Rafael Pass

Parallel Repetition Theorems for Interactive Arguments

jun 13 #78 Dorit Aharonov, Itai Arad, and Thomas Vidick

The Quantum PCP Conjecture

sep 13 #79 Raghav Kulkarni

Gems in Decision Tree Complexity Revisited

dec 13 #80 Arnab Bhattacharyya

On Testing Affine-Invariant Properties over Finite Fields

mar 14 #81 Michael Lampis

The Elusive Inapproximability of the TSP

jun 14 #82 Alexander Okhotin and Kai Salomaa

The Complexity of Input-Driven Pushdown Automata

sep 14 #83 Lane A. Hemaspaandra

Beautiful Structures: An Appreciation of the Contributions of Alan

Selman

dec 14 #84 Christian Glaßer, Andrew Hughes, Alan L. Selman, and Nils Wisiol

Disjoint NP-Pairs and Propositional Proof Systems

mar 15 #85 Cristian S. Calude, Elena Calude, and Michael J. Dinneen

Adiabatic Quantum Computing Challenges

jun 15 #86 Omri Weinstein

Information Complexity and the Quest for Interactive Compression

sep 15 #87 Giovanni Pighizzini

One-Tape Turing Machine Variants and Language Recognition

dec 15 #88 Michael A. Forbes and Amir Shpilka

Challenges in Polynomial Factorization

dec 15 #89 Benjamin Rossman, Rocco A. Servedio, and Li-Yang Tan

The Polynomial Hierarchy, Random Oracles, and Boolean Circuits

mar 16 #90 Jason Teutsch and Marius Zimand

A Brief on Short Descriptions

jun 16 #91 Alexander Razborov

Proof Complexity and Beyond

sep 16 #92 Swastik Kopparty and Shubhangi Saraf

Local Testing and Decoding of High-Rate Error-Correcting Codes



mar 17 #93 Stephen Fenner, Rohit Gurjar, and Thomas Thierauf

Parallel Algorithms for Perfect Matching

jun 17 #94 Srinivasan Arunachalam and Ronald de Wolf

A Survey of Quantum Learning Theory

sep 17 #95 Ryan O’Donnell and John Wright

A Primer on the Statistics of Longest Increasing Subsequences and

Quantum States

dec 17 #96 Dorothea Baumeister

Complexity of Verification in Abstract Argumentation Frameworks

mar 18 #97 Neeraj Kayal and Chandan Saha

A Paradigm for Arithmetic Circuit Lower Bounds

jun 18 #98 Joshua A. Grochow and David H. Wolpert

Beyond Number of Bit Erasures: New Complexity Questions Raised

by Recently Discovered Thermodynamic Costs of Computation

sep 18 #99 Lane A. Hemaspaandra and Holger Spakowski

Team Diagonalization

mar 19 #100 William I. Gasarch

The Third P=? NP Poll

jun 19 #101 William I. Gasarch, Scott Huddleston, Erik Metz, and Jacob Prinz

The Muffin Problem

sep 19 #102 Emanuele Viola

Non-Abelian Combinatorics and Communication Complexity

dec 19 #103 Aviad Rubinstein and Virginia Vassilevska Williams

SETH vs Approximation

mar 20 #104 Sabine Broda, António Machiavelo, Nelma Moreira, Rogério Reis

Analytic Combinatorics and Descriptional Complexity of Regular

Languages on Average

jun 20 #105 Eshan Chattopadhyay

A Recipe for Constructing Two-Source Extractors

sep 20 #106 Lane A. Hemaspaandra

Teaching Models, Computability, and Complexity in Time of

COVID-19

dec 20 #107 Mark Bun and Justin Thaler

Approximate Degree in Classical and Quantum Computing

mar 21 #108 Rafael Pass and Muthuramakrishnan Venkitasubramaniam

Average-case Complexity Through the Lens of Interactive Puzzles

jun 21 #109 Alexander Knop, Shachar Lovett, Sam McGuire, and Weiqiang Yuan

Models of Computation Between Decision Trees and Communication



sep 21 #110 Carlo Mereghetti and Beatrice Palano

Quantum Finite Automata: From Theory to Practice

dec 21 #111 Ben Lee Volk

Algebraic Natural Proofs

mar 22 #112 Susanna F. de Rezende, Mika Göös, and Robert Robere

Proofs, Circuits, and Communication

jun 22 #113 Nutan Limaye, Srikanth Srinivasan, and Sébastien Tavenas

Lower Bounds Against Constant-Depth Algebraic Circuits

sep 22 #114 Eleni Bakali, Aggeliki Chalki, Andreas Göbel, Aris Pagourtzis, and

Stathis Zachos

A Panorama of Counting Problems the Decision Version of Which Is

in P

dec 22 #115 Lane A. Hemaspaandra

Juris Hartmanis and Two Golden Rules

mar 23 #116 Eric Allender

Parting Thoughts and Parting Shots (Read On for Details on How to

Win Valuable Prizes!)

mar 23 #117 Lane A. Hemaspaandra

Thirty Years of Complexity Theory (Columns)


