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1. Consider the context free language L = {a™b"c'd™ | £,m,n € N}.

(a) Give a context free grammar for the language L.

D aSd lel]
Tﬁ ICJT[TC (é__

(b) Relative to the grammar you gave in part (a) give a left-most derivation for the string
aabbbedd.

S =aSd
=) aaSdd

= aaTdd

= aq a bTdd

=) aa bbbecd{




e
W05 MTVIGOS  Teir L Setunews
Student Number:: Page 3

2. Describe succinctly in English the language recognized by the PDA shown below

&ﬁﬁ 5]5%1 ¢ O™ iqil’? mEyy M{ ,,w_.(f ,M”}%
N : 4
c*fdh ad Zy_,
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3. For the Turing machine below:

(a) List the configurations this machine passes through when started on the string 11.
%,H = Ug 0 Uig ) = dg, - g }-.‘F;-tj[' |

(b) Describe in English exactly what this machine does when it is started with a string of 1s
on its input tape.
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4. The context free pumping lemma ﬁmy be used to show each of the three languages below is
NOT context free. Using the letter £ to denote the pumping constant, in each case give a string
w = w, and an i € N such that the resulting pumped string w; contradicts the assertion of the

context free pumping lemma.

(a)
L= {.‘1‘.‘ e {fl, b‘r C}. | IIIG ~ |:":[ﬁ = 1$*E}

My choice for w would be: C{[é ("{ ¢

My choice for i would be: Oy nofknal rerehen,
e aft |

L= {uu|u € {a,b}'}

My choice for w would be: Q{éi!bf

My choice for i would be: .
y choice u %ij/rwng %Qf/}/
()
L ={a"" | neN}
My choice for w would be: CJ( 1) L ¢

My choice for i would be: Q vl or2
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5. Using the “table” method described in lectures and labs, find the equivalent finite state machine
to the one shown below which has the minimum nuber of states.
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