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FDD3502 Communication Com-
plexity 6.0 credits

Kommunikationskomplexitet

This is a translation of the Swedish, legally binding, course syllabus.

Establishment
Course syllabus for FDD3502 valid from Spring 2019

Grading scale
P, F

Education cycle
Third cycle

Specific prerequisites

Language of instruction

The language of instruction is specified in the course offering information in the course
catalogue.

Intended learning outcomes
After having completed the course, the student should be able to

1. Define and motivate basic concepts in communication complexity theory and explain how
these concepts are related to one another.
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2. Describe the most important research and some state-of-the-art results in modern com-
munication complexity theory.

3. Use standard tools and techniques in communication complexity to prove theorems and
independently solve problems amenable to these methods.

4. Present complexity-theoretic arguments with mathematical stringency orally and in writ-
ing.

5. Read and understand a research article in communication complexity, and display this
understanding by giving an oral presentation of the paper.

Course contents

1. Introduction to communication complexity, protocol partition and tiling, clique vs inde-
pendent set.

2. Fooling set and rectangle size bound, rank bound, comparison of two techniques, non-de-
terminism.

3. P = NP )coNP, Separation of P and NP )coNP, UP, Decision tree and composed functions.
4. Simulation theorems.

5. Randomization: Zero-error, one-sided error, EQ function and separations, Private coin vs
public coin.

6. Protocol for GT_n and DISJ_nk, Distributional complexity, Yao's minimax principle.
7. Discrepancy: lower bound for IP_n, GT_n; Disjointness under product distribution.
8. Corruption bound, Razborov's hard distribution for DISJ_n, Index function.

9. Information theory primer, Index function lower bound, Information complexity.

10. Direct sum of information complexity, Lower bound for DISJn.

11. Asymmetric communication complexity, Richness method, Index function and lopsided
DISJ, Application in data-structure.

12. Proof systems, Proof complexity and communication complexity, (Critical) block sensi-
tivity.

13. Communication complexity of lifted search problem.

Disposition

15 lectures, each of 120 mins (including 2 lectures by Jakob Nordstrom regarding results
from his research area), 1 paper presentation (oral) per student.
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Equipment

Personal laptop.

Examination
« EXA1 - Exam, 6.0 credits, grading scale: P, F

Based on recommendation from KTH’s coordinator for disabilities, the examiner will decide
how to adapt an examination for students with documented disability.

The examiner may apply another examination format when re-examining individual stu-
dents.

If the course is discontinued, students may request to be examined during the following two
academic years.

Each student who is crediting the course should
1. attend lectures,
2. solve (3) problem sets, and

3. give an technical oral presentation of a paper.

Other requirements for final grade

In order to pass the course, a student should
1. solve all problem sets and score at least 60% marks in all of them, and

2. give a satisfactory technical oral presentation of a paper.

Ethical approach

« All members of a group are responsible for the group's work.

« In any assessment, every student shall honestly disclose any help received and sources
used.
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« In an oral assessment, every student shall be able to present and answer questions about
the entire assignment and solution.
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