Exercises (Context-Free Languages)

C1: Construction of Context-Free Grammars
Task: Give context-free grammars that generate the following languages.

(a) Ly := {a*b'c** | k1 € N}

(b) Ly := {a*¥Fdd" | k,l € N}

(¢) Ly :={a"b' | k > 1,1 > k}

(d) Ly :={w € {a,b}* | |w| odd, @ in middle position} (= {uav € {a,b}" | |u| = |v|})
(e) Ly = {a*t'c™ | k,I,m e Nk =1lor k =m}
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C2: From Regular to Context-Free Languages

Task: Show that every regular expression can directly be translated into an equivalent
context-free grammar.

Govun iy, enor. o over T,
A% \)v\(,},o\ck",\/xloa Conyg Lru\c,[/ Gg:(’\{?f)@)

cned that L(G) = L)
- =t P=({5-C)
U./(od""’@)

- x =2 P={S—)
(Lle) =1€8)
— & TR aeZ) - CS-OK}

=4c!
(L(et) =453) evon e - [ M 2
— X = [0(1,! (f'«/?lZ,) WC’“L| L((jo(\)’il,é(“
(LL{X) = L(%\) v L(D(L)) /P = {J\~>L3:)SL}/
3 v uf
— ol T A, -
(L () = ZK:(V»/' L(“ZU/ ~= 63\" 50

v Pyr
= AV T
o <t (e JE ) - P08 €2 )Yy P


Mobile User


C4: The Word Problem for Context-Free Languages

Task: Let G be the following context-free grammar:

S — AB | BC
A— BAla
B—CC|b
C — AB|a

and let w := baaba. Employ the CYK-Algorithm to show that w € L(G). Use the following
table to compute the sets

Nij={AeN|[A="wli,j]}  (1<i<j<?)

where w(i, j] := a; ... a; for w = ajasazasas.
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