CSC 320 Midterm Exam

June 23, 2010

Instructions:
1. Putyour name on\ery page of the exam.
2. Nocalculators or other aids. Closed book.

3. Readthrough the entire exam beforegiining. You should hee 7 mges including this
header page.
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1.(a) [10marks] Pree that the language
L = {w 0{0,1} : whas 0l & apefixand 10 & a sffix }
is regular by designing a BFRvhich acceptd..

(b) [10marks] Pree that the language
L = {w O{a b}" : wcontains bothaba andbaab as substrings }
is regular by giving a regular expression which geneiates

(c) [10marks] Design a context-free grammar which generates the language
L ={cwcswic': w O{a b}, r,t=1ands=0}.
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2. [25 marks] Use the construction described in class (which is the same as the one in the
text) to cowert this NDFA to an equivalent DFA:

State Symbol| Q Next state

Start state:

Final states:
A picture of your final DFA:
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3.(a) [5marks] State the pumping lemma for regular languages.

(b) [5 marks] Letw = a' ba'. Describe all possible ways of choosingy, z such that
w=Xxyz andy # ¢.
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(¢) [10 marks] Apply the pumping lemma tow = a"ba" to proe tat
L={a"ba™: n< m<8n}is not accepted by a PFwith 2r + 1 dates.

(d) [5marks] A more judicious choice fov would have made the argument for (c) much sim-
pler. Suggest a better choice far. How does this simplify the argument yoawgfor (c)?
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4. Circle True or False and justify your answerNo marks will be given unless thee is a

correct justification.

(@ [5marks] It is possible to find a langualgehat satifies conditions of the pumping lemma

but L is not regular.
True Fdse

(b) [5 marks] Solving (finding a match) a correspondance systemtloe alphabetd ,b}is
easier than trying to sava orrespondance system definagrahe alphabetd, b, c, d}.
True Fdse

(c) [5marks] The languagke” is an infinite language for all languades
True Fdse

(d) [5marks] Gven a gaphG, if G — v has a Hamilton path for allevticesv, thenG has a

Hamilton cycle.
True Fdse
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Use this page if you need more space.
Clearly indicate the question you are answering.



