
Homework 5

Please submit your solutions via email. Please submit only PDFs! Every so-
lution should be preceeded by the corresponding question text, like:

Qn: …a difficult question from me…
A: …an answer from you …
Qn + 1 …another difficult question…
A: …another brilliant answer from you…

Solutions will only be accepted until 20th December! Please send only one
homework per email.

1. Consider the basic regular expressions

r ::= 0 | 1 | c | r1 + r2 | r1 · r2 | r∗

and suppose youwant to show a property P(r) for all regular expressions
r by structural induction. Write downwhich cases do youneed to analyse.
State clearly the induction hypotheses if applicable in a case.

2. Define a regular expression, written ALL, that can match every string.
This definition should be in terms of the following extended regular ex-
pressions:

r ::= 0 | 1 | c | r1 + r2 | r1 · r2 | r∗ | ∼ r

3. Define the following regular expressions

r+ (one or more matches)
r? (zero or one match)

r{n} (exactly n matches)

r{m,n} (at least m and maximal n matches, with the
assumption m ≤ n)

in terms of the usual basic regular expressions

r ::= 0 | 1 | c | r1 + r2 | r1 · r2 | r∗

4. Give the regular expressions for lexing a language consisting of identi-
fiers, left-parenthesis (, right-parenthesis ), numbers that can be either
positive or negative, and the operations +, - and *.

Decide whether the following strings can be lexed in this language?

(a) "(a3+3)*b"
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(b) ")()++-33"
(c) "(b42/3)*3"

In case they can, give the corresponding token sequences. (Hint: Observe
the maximal munch rule and the priorities of your regular expressions
that make the process of lexing unambiguous.)

5. Suppose the following context-free grammar G

S ::= A · S · B | B · S ·A | ε

A ::= a | ε

B ::= b

where the starting symbol is S. Which of the following strings are in the
language of G?

• a
• b
• ab
• ba
• bb
• baa

6. Suppose the following context-free grammar

S ::= a · S · a | b · S · b | ε

Describe which language is generated by this grammar.

7. (Optional) Recall the definitions for Der and der from the lectures. Prove
by induction on r the property that

L(der c r) = Der c (L(r))

holds.

8. (Optional) This question is for you to provide regular feedback to me:
for example what were the most interesting, least interesting, or confus-
ing parts in this lecture? Any problems with my Scala code? Please feel
free to share any other questions or concerns. Also, all my material is
crap imperfect. If you have any suggestions for improvement, I am very
grateful to hear.

If *you* want to share anything (code, videos, links), you are encouraged
to do so. Just drop me an email or send a message to the Forum.

2


