
Introduction to Computational Linguistics

CFG and UBG Parsing Exercises

1 Left-Corner Relation

Describe an algorithm to compute the (transitive closure of the) left-corner relation for a
given CFG, which is needed in Left-Corner Parsing.

2 Extraction of parse trees

Describe an algorithm that extracts the complete parse trees from the chart of the CYK
algorithm using the C and B arrays and the context-free productions.
Treat the construction of trees from grammar symbols and smaller trees as black boxes.

3 Parse-tree extraction – run time

What is the worst-case complexity of your parse-tree extraction algorithm?

4 Bottom-up vs. Earley/Left-Corner parsing

In what situation is it advantageous to use pure bottom up parsing, resp. predictive
bottom up (aka Earley or Left-Corner). Why?

5 Subsumption

Define (in pseudocode or implemented) a subsumption algorithm for (typed) feature struc-
tures. Assume the function subsumes(type0, type1) to be given.

6 Parsing

Modify a chart parsing algorithm to deal with unification-based grammars (with subsump-
tion packing) and discuss points of inefficiency. Try to present a solution in pseudo-code.
Assume the lexicon lookup, returning strings for input words, to be given.
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