Homework 5

Please submit your solutions via email. Please submit only ASCII text or
PDFs. Every solution should be preceeded by the corresponding question,
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 30th December! Please send only one
homework per email.

1. Consider the basic regular expressions
ra=0|1|c|r+r|r-rn|r
and suppose you want to show a property P(r) for all regular expres-

sions r by structural induction. Write down which cases do you need 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:

ra=0|1|clri+rlr-rn|r| ~r

3. Define the following regular expressions

rT (one or more matches)
r’ (zero or one match)
rin} (exactly n matches)

rlmn} (atleast m and maximal n matches, with the
assumption m < n)

in terms of the usual basic regular expressions
ro=0]1]clr+rn|rn-rn|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"
(b) n)()++_33n
() "(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.)

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

L(dercr) = Derc (L(r))

holds.



