CSE 105—Theory of
Computability

Lecture 10—May 4, 2006
Pumping Lemma for CFL

Instructor: Neil Rhodes




Pumping Lemma

For every Context Free Language, L
= there exists p
= such that, for all strings seL with |s| =2 p
= there exist v,w,x,y,z such that s can be rewritten as vwxyz with |wxy| < p, |wy]|
>0
= where, for all i 20, vw'xy'z € L

3p
Vsel (with|s|2p)
dv,w,x,y,z (with s=vwxyz, |wxy| < p, lwy| > 0)

Vi vwixy'zel




L={ww|we0*}

Example CFL




L={w1w|we0*}

Example CFL




Palindromes

Example CFL




Onqn2n

Example non-CFL




L={ww|we{0,1}*}

Example non-CFL




Example non-CFL

L={w|we0*, |w| is prime}




L={w|we0*, |w| =i?}

Example non-CFL




Closure properties




