Algorithms & Models of Computation
CS/ECE 374, Fall 2020

5.1.3
Proof of correctness of conversion of NFA
to DFA
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Proof of Correctness

Let N = (Q,%,s,0,A) bea NFA and let D = (Q’,%X,d’,s’, A’) be a DFA
constructed from N via the subset construction. Then L(N) = L(D).

Har-Peled (UIUC) CS374 22 Fall 2020 22 /42



Proof of Correctness

Let N = (Q,%,s,0,A) bea NFA and let D = (Q’,%X,d’,s’, A’) be a DFA
constructed from N via the subset construction. Then L(N) = L(D).

Stronger claim:

For every string w, oy(s, w) = 05(s’, w).
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Proof of Correctness

Let N = (Q,%,s,0,A) bea NFA and let D = (Q’,%X,d’,s’, A’) be a DFA
constructed from N via the subset construction. Then L(N) = L(D).

Stronger claim:

For every string w, oy(s, w) = 05(s’, w).

Proof by induction on |w/|.
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Proof continued |

_

For every string w, 65 (s, w) = d5(s", w).

Proof:

Base case: w = €.

0y (s, €) = ereach(s).

05, (s’, €) = s’ = ereach(s) by definition of s’.
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Proof continued I

For every string w, 65 (s, w) = d5(s’, w).

Inductive step: w = xa (Note: suffix definition of strings)
On (s, xa) = Upesr(s,x)On(Ps @) by inductive definition of dy,
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Proof continued I

For every string w, 65 (s, w) = d5(s’, w).

Inductive step: w = xa (Note: suffix definition of strings)
On (s, xa) = Upesr(s,x)On(Ps @) by inductive definition of dy,
05 (s’y xa) = 0p(dp(s, x), a) by inductive definition of &},

By inductive hypothesis: Y = 6y (s, x) = d5(s, x)

Thus 03,(s, xa) = Upecydp(p, a) = dp(Y, a) by definition of dp.
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Proof continued I

For every string w, 65 (s, w) = d5(s’, w).

Inductive step: w = xa (Note: suffix definition of strings)
On (s, xa) = Upesr(s,x)On(Ps @) by inductive definition of dy,
05 (s’y xa) = 0p(dp(s, x), a) by inductive definition of &},

By inductive hypothesis: Y = 6y (s, x) = d5(s, x)

Thus 03,(s, xa) = Upecydp(p, a) = dp(Y, a) by definition of dp.

Therefore,

oy(s,xa) = 0p(Y,a) = dp(d5(s, x),a) = d5,(s’, xa). which is what we need.
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THE END

(for now)




