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Introduction m

C Definition
y LetMbe a deterministic Turing machine that halts on all inputspade
complexityof Mis the functiori: N 4 N, wherd(n)is the maximum
number of tape cells thdtscans on any input of lengthlif the space
complexity ofis f(n), we also say th&druns in-spacé(n)

y If Mis a nordeterministic Turing machine wherein all branches halt on &
Inputs, we define its space compleiXityto be the maximum number of
tape cells thatlscans on any branch of its.computation for any input of
lengthn
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Space Complexity Classes “

¢ DefinitionlLetf: N 4 R"be a function. The space complexity classes,
SPACE(f(ngndNSPACE(f(n)are defined as follows:
y SPACE(f(n)) {L | Liiss-adanguage decided by O(f(n))space
deterministic Turing machine}
y NSPACE(f(n){E | Liis-alanguage decided-by an O(f(n))-space
non-deterministic Turing machine}

C Examples
y SATcan be solved with a linear space algori8pace complexity O(n)]
y Testing whether a naleterministic finite:automaton accepts all strings,
I.e.ALL = {<A> |Ais a NFAand L(ARS
0 Nondeterministic space complexit®an)

C SAVIEITCHOS Theorem
y Forany functiofi N 4 R, wherg ( n) O n
NSPACE(f(NY ¢ /SPAGES
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The Class PSPACE m

C Definition
y PSPACIES the class of languages that are decidable in polynomial spac
on a deterministic Turing machine. In other words,

PSPACE LJSPACE®
k

Yy NPSPACIS the class of languages that are decidable in polynomial speé
on a nordeterministic Turing machine. In other words,

NPSPACE EINSPACEW
k

C Relationship among the Complexity Classes
y PC NEE PSPACE = NPSRACE EXPHE
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