CMSC208 Grammars, Languages, and Automata Blaheta

Homework 5
Due: 20 February 2024

The Perl problems here can be done mostly with information from the
perlintro perltutorial, but you should also know of the existence of the
built-in functions 1c, sqrt, sort, and keys (some of which are mentioned on
the perlintro page but which have more documentation on the perlfunc
page or via perldoc -f).

Your scripts should all include both use strict; and use warnings; as
suggested in the tutorial.

Problem 5.1 — practical

Write a perl script that will accept input either from files given on the
command line, or from standard input. Each line of input will have one
number on it. Each line of output should have the number that was input
and its square, separated by a tab. At the end (after all input numbers
have been processed), the program should output the string “Distance: 7,
followed by the square root of the sum of the squares of all the numbers

input.

For instance, if the input were

the output should be

3 9
4 16
Distance: 5

Problem 5.2 — practical

Write a perl script that reads in word/frequency pairs on alternating lines
of input, stores them in a hash, and then produces a report that lists all
the words in alphabetical order along with their total frequency. Words can
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appear multiple times with various capitalisations, and the total frequency
should reflect all of them. For example, the input

the
25
brown
3
quick
5
brown
7

THE

5

would produce output that looked something like

brown 10
quick 5
the 30

The exact formatting on the output is not important as long as it’s legible.

Problem 5.3 — theoretical

Consider the following DFA:

Prove that no string in the language accepted by this DFA begins with the
symbol a. Clearly identify by name the main proof technique used in your
proof.
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Problem 5.4 — theoretical

Consider the following language:

Strings of length > 2 that start and end with a, and between each
pair of a symbols there is either a run of one or more occurences
of the substring bc, or a run of one or more occurences of the
symbol d, or exactly one of the symbol z.

So abcbebea and addddda and abcadaddaxabebea are all in the
language; but for instance aada and abcba and axxa and a are
not.

Construct an NFA that accepts exactly that language, and a DFA that
accepts exactly that language, and briefly explain why the NFA can be
simpler and/or easier to read than the DFA.

Hand in the file(s) containing the proof and the Perl scripts using the handin
script:

handin cmsc208 hwk5 proofs.tex myfile.pl otherfile.pl

If you want to try putting 5.4 in electronic form too I’ll accept it that way,
but I think it’ll be easier to do that one on paper.

Collaboration policy: For Problems 5.1-5.2: collaborative. You each
have to hand in your own version of the assignment, but you can talk to
other people about the problems. Mention in a comment or readme who you
worked with. (Still no copying, though.) For Problem 5.3-5.4: group
work! If you work with other people on this homework, you can just hand
in one copy and put all your names on top. There will be a revision cycle
for this.



