
Formal languages and 
automata
Nondeterministic Finite Automata (NFA)

https://t.me/fla_uog

mh.olyaee@gmail.com



Example



Example



How dose Nondeterminism works?



Deterministic vs Nondeterministic



DFA

q0 q1 q2 q3 q4
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𝛿∗(𝑞0,abbb): 𝑞0 → 𝑞1 → 𝑞2 → 𝑞3 → 𝑞0



NFA

0123

𝛿∗(𝑞0,1001):𝑞0 → 𝑞0 → 𝑞0 → 𝑞0 → 𝑞0

𝑞0 → 𝑞1 → 𝑞1 → 𝑞1 →?

𝑞0 → 𝑞1 → 𝑞2 → 𝑞3 → 𝑞2

𝑞0 → 𝑞1 → 𝑞2 → 𝑞3 → 𝑞3



How dose Nondeterminism works?



DFAs and NFAs; Other differences



휀-transition
𝛿(p,….cbb…)?



NFA example



NFA Example



Example
را بپذیردaaطراحی کنید که رشته های حاوی NFAیک ماشین •

a a

a,ba,b



Example
را بپذیردbbیا aaطراحی کنید که رشته های حاوی NFAیک •

a a

a,ba,b

b b

a,ba,b
𝜆

𝜆



Formal definition



Acceptance
• What input strings have been accept by NFA?

• 𝐿 𝑚 = 𝑤 𝛿∗ 𝑞0, 𝑤 ∩ 𝐹 ≠ 𝜙}



Power of NFA



NFA and DFA are equivalent



Transform NFA to DFA


