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Regular Grammars, Languages, and Machines

Most interesting languages are infinite.  So we can't write them down.  But we can write down finite grammars and finite machine specifications, and we can define algorithms for mapping between and among them.
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What Does Finite State Really Mean?

There are two kinds of finite state problems:

· Those in which:

· Some history matters.

· Only a finite amount of history matters.  In particular, it's often the case that we don't care what order things occurred in.

Examples:

· Parity

· Money in a vending machine

· Seat belt buzzer

· Those that are characterized by patterns.

Examples:

· Switching circuits:

· Telephone

· Railroad

· Traffic lights

· Lexical analysis

· Grep

Well I'm back at work again. I passed your class with a B. I was glad it was over. Thanks!

But, today at work, I decided I was going to teach myself how to use a new performance monitoring tool. So the first thing to do is go read the documentation on the tool, right? You'll never believe what the FIRST paragraph said....

"...In order to understand the complexities of (the tool), imagine a finite state machine. The vertices are the possible states in which a thread can exist. Edges between the vertices represent (functions) to change from one state to another. Now this FSM will have to be non- deterministic because..." blah, blah, blah.....

I couldn't believe it! But thanks to you, I could visualize it and understood completely. My sincere thanks!!! See you around. :)
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Review Problems

(a) There are uncountably many non-regular languages over ( = {a, b}.

(b) L1 = L2 if and only if L1* = L2*.

(c) (( ( (*) ( (( - (((*)) = (
(d) Every infinite language is the complement of a finite language.

Nice

Consider any function f(L1) = L2, where L1 and L2 are both languages over the alphabet ( = {0,1}.  We say that function f is nice iff whenever L2 is regular, L1 is regular.

Examples:

f(L) = LR is nice.

f(L) replaces all 1’s with 0’s (leaving 0’s unchanged)

Are These Functions Nice?

(a) f(L) = L ( 0*

(b) f(L) is the language formed from L by changing every 0 to 1 and every 1 to 0 (simultaneously).

(c) f(L) is the language formed by appending 11 to the end of every string in L.

(d) f(L) is the language formed from L by throwing away (, and deleting the first positions of all other strings.

Is L Regular?

L = {w ( {Y, N}* : w contains at least two Y’s and at most two N’s}

Is L Regular?

L = {anbj: |n – j| = 2}

Is L Regular?

L = {w ( {a, b, c}* : in each prefix x of w #a(x) = #b(x) = #c(x) }

Is L Regular?

L = {w : w is a natural number whose digits appear in a non-decreasing order without leading zeros}

Is L Regular?

Let L = {w : #a(w) = #b(w)}.  

Is L regular?

Is L* regular?

Is L Regular?

L = {uwwRv : u, v, w ( {a, b}+}

Is L Regular?

L = {w ( {a, b, c, d}* : if there are any a’s, then there is at least one c, and if there are any b’s, then there is at least one d}

Is L Regular?

L = {w ( {a, b}* : 



for each prefix x of w, #a(x) ( #b(x)}

L = {w ( {0, 1}+: w is the binary representation of some multiple of 4}

What are the equivalence classes (representatives and rule)?

Use the equivalence classes to construct the minimum state DFA for L.

Minimize the DFA 
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Minimize the DFA 
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Is L Regular?

L = {c+(r: r ( {a, b, c}*, #a(r) = #b(r)}
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