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To develop various applications that perform large-scale data processing on

small mobile devices with physically limited memory space requires fundamentally different algorithm
design techniques. We discuss how memory space limitations affect algorithm design on various
computing models. In particular, we propose the linear space hypothesis, which indicates that no
sub-linear-space algorithms solve all problems in the nondeterministic complexity class NL, and we
see the validity of this hypothesis by showing its natural but seemingly correct consequences.
Furthermore, the equivalence between polynomial state complexity and logarithmic memory space helps
us study the computational power of limited memory space using a non-uniform family of automata. We
also study another computational model known as adiabatic quantum computers.
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