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Introduction

Ç Definition

ƴLet Mbe a deterministic Turing machine that halts on all inputs. The space 

complexityof M is the function f: NĄN, where f(n)is the maximum 

number of tape cells that Mscans on any input of length n. If the space 

complexity of M is f(n), we also say that Mruns in space f(n)

ƴ If M is a non-deterministic Turing machine wherein all branches halt on all 

inputs, we define its space complexity f(n)to be the maximum number of 

tape cells that Mscans on any branch of its computation for any input of 

length n
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Space Complexity Classes

Ç Definition: Letf: NĄR+ be a function. The space complexity classes,

SPACE(f(n))andNSPACE(f(n)), are defined as follows:

ƴSPACE(f(n)) =   {L | L is a language decided by O(f(n)) space

deterministic Turing machine}

ƴNSPACE(f(n)) = {L | L is a language decided by an O(f(n)) space

non-deterministic Turing machine}

Ç Examples

ƴSATcan be solved with a linear space algorithm [Space complexity= O(n)]

ƴTesting whether a non-deterministic finite automaton accepts all strings, 

i.e. ALLNFA= {<A> | A is a NFA and L(A) = Ɇ*}

ǒNon-deterministic space complexity = O(n)

Ç SAVITCHõS Theorem

ƴFor any function f: NĄR+, where f(n) Ó n,

NSPACE(f(N))      SPACE(f2(n))
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The Class PSPACE

Ç Definition

ƴPSPACEis the class of languages that are decidable in polynomial space 

on a deterministic Turing machine. In other words,

PSPACE = USPACE(nk)

ƴNPSPACEis the class of languages that are decidable in polynomial space 

on a non-deterministic Turing machine. In other words,

NPSPACE = UNSPACE(nk)

Ç Relationship among the Complexity Classes

ƴP       NP       PSPACE = NPSPACE       EXPTIME
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