
CYK Recognizer 

1: Write a program which reads a grammar and a lexicon from files and stores them 
internally in a suitable form. The non-terminal on the left-hand side of the first rule is the 
start symbol of the grammar. 

Here is an example of a grammar and a lexicon: 

example grammar:                                   example lexicon: 

S → NP VP                                                   DT → der 
N → Frau 

VP → VP PP                                                   NP → der 
                                                                              P → mit 

VP → V NP                                                   N → Mann 
 DT → dem 

PP → P NP                                                   V → sah 
 NP → dem 

NP → NP PP                                                   DT → die 
       N → Teleskop 

NP → DT N                                                   NP → die 

Part 2: Implement a CYK recognizer. The program should print whether the input sentence 
is grammatical or not. The input could look as follows: 

der Mann sah die Frau mit dem Teleskop 

Part 3: Evaluate the runtime complexity of the parser empirically. Measure how long the 
parser needs for sentences of increasing length. You could use the following sequence of 
input sentences for this purpose: 

Der Mann sah die Frau 

Der Mann sah die Frau mit dem Teleskop 

Der Mann sah die Frau mit dem Teleskop mit dem Teleskop 

... 

Store enough copies of each sentence in a file such that the parser needs at least a minute 
to process it. Measure the time needed by the parser to process each file and compute the 
average processing time per sentence for the different sentences. (You can use the Unix 
command time for measuring.) Take care that no other processes are running at the same 
time. 

Plot the results in a diagram with the sentence length on the x axis and the average runtime 
on the y axis. Try to approximate the curve by a cubic function y = ax3 + b. Choose a and b in 
such a way that the two curves are as close to each other as possible. 

 


