COS 528

Open Problem: Sequence Generation
Fall 2003


Using a Stack

HO2
Consider a stack with three operations:


push x:   put x on top of the stack


top:
  write the top item on the stack to the output


pop:
  remove the top element from the stack

Problem: Given a sequence of length 
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determine a minimum-length sequence of stack operations that will generate it, starting and ending with an empty stack.

Note that the number of stack operations needed is at most
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and at least 
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), so coming within a constant factor is easy.

What is known: There is an 
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algorithm that uses linear programming.  For sequences containing only two distinct symbols, there is an 
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algorithm; for three distinct symbols there is an 
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algorithm. It seems likely that one could use fast matrix multiplication to solve the problem. The problem is a very special case of minimum-cost context-free-language parsing. It also may be related to the determination of RNA secondary structure.
Related research question: explore semantic-based compression for HTML, XML, or other formatting languages.
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