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Again: why so little space?
Introduction
» we may have much more input than we have RAM
(think: databases, online repositories)
» to learn different algorithm design paradigms
» to understand (a bit) space-time-trade offs
(e.g. things will take longer when saving space)
» to explore the structure of classes inside P
S
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Sorting in logspace

» assume you are given a long string, say length n Sorting in

logspace

» the string contains numbers in decimal, separated by
commas, e.g.,

42,4711,2,3,5,11,4523890562389015231, 10, ...

» you want to output the numbers in the string in sorted
order

» but you only have space O(log n), i.e., you cannot keep
more than ¢ - log n symbols in memory
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Final sorting algorithm (sketch)

1. pointer to first number as candidate for smallest

2. compare each number to the smallest, updating its pointer

Sorting in

if a smaller is found Teppeee

3. write the smallest number to the output, and keep a
pointer to it for being the largest number already written
4. repeat the above, but
e skip numbers that are smaller than the one last written
(compare again to one that is pointed to)
e for Step 1. pick the first number that is larger than the last
written
e if all numbers are larger than the last written, then stop
 don't forget the comma ;-)

for simplicity: let all numbers be different
(what to do if they are not?) NN
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First steps

» compute the number of vertices by counting the length of
the adjacency matrix, say L (space log L < log N) A kernelization

in logspace

» (not hard) find a way to get the square root of L,
and store that value as n

» read the binary number after the # mark
» if it is larger than n then we answer YES (details later)

» else its value is at most n and we can store it as k in
log n < log N bits
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Outline

Some more facts about logspace
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Summary
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Questions?
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Open problems

» L= NL? (logspace-equivalent of P vs.

» | = P?

NP)
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