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ABSTRACT

We present the first ezplicit construction of Probabilisti-

cally Checkable Proofs (PCPs) and Locally Testable Codes

(LTCs) of fixed constant query complexity which have almost-
linear (= n - 2°(V18™) size. Such objects were recently

shown to exist (nonconstructively) by Goldreich and Su-

dan [17]. Previous explicit constructions required size n'*%()
with 1/e queries.

The key to these constructions is a nearly optimal randomness-

efficient version of the low degree test [32]. In a similar way
we give a randomness-efficient version of the BLR linearity
test [13] (which is used, for instance, in locally testing the
Hadamard code).

The derandomizations are obtained through e-biased sets
for vector spaces over finite fields. The analysis of the de-
randomized tests rely on alternative views of e-biased sets
— as generating sets of Cayley expander graphs for the low
degree test, and as defining linear error-correcting codes for
the linearity test.
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1. INTRODUCTION

Low degree testing, the problem of testing the proximity
of a function to a family of low-degree functions has been
a subject of intense examination in the past decade. On
the one hand, this task opens up a wide range of intriguing
mathematical questions. On the other hand, success in de-
signing and analyzing efficient tests has led to great strides
in the design of probabilistically checkable proofs (PCPs)
and more recently, in new families of error-correcting codes
called locally testable codes (LTCs). In this paper we ex-
plore the randomness requirement of such tests and reduce
them significantly. Our results translate to explicit construc-
tions of PCPs and LTCs of almost-linear size. We start with
some background material.

1.1 PCPs

Probabilistically Checkable Proofs (PCPs) are by now a
fundamental object of study in theoretical computer science.
The essence of a PCP system is the PCP verifier — a proba-
bilistic algorithm that is given a claimed theorem statement
as input and is given oracle access to a purported proof of
the theorem. The PCP verifier is allowed to query the proof





