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Pumping Lemma

For every Context Free Language, L
 there exists p
 such that, for all strings s∈L with |s| ≥ 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 ≥0, vwixyiz ∈ L
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∃p

  ∀s∈L (with|s|≥p) 

    ∃v,w,x,y,z (with s=vwxyz, |wxy| ≤ p, |wy| > 0) 

      ∀i vwixyiz∈L



Example CFL 

L={ww|w∈0*}
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Example CFL

L={w1w|w∈0*}
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Example CFL

Palindromes
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Example non-CFL

0n1n2n
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Example non-CFL

L={ww|w∈{0,1}*}
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Example non-CFL

L={w|w∈0*, |w| is prime}
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Example non-CFL

L={w|w∈0*, |w| =i2}
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Closure properties
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CFL DCFL Regular

Union

Complement

Intersection

Kleene Star

Concatenation

Reverse

Intersection w/ 
regular language


