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Learningautomate
Q How do I design a learning
algorithm which by observing string
membership can automatically generateCutomaton

Leging
Automaton M
which fits G

EE i.e LM L

Recall that in the automata theory
portion of 330 the classic question
exercise is something like

Given LEE where L is

described using set builder notation

i e using a predicate function where

Pew w E L we would ask

To design an automaton M which

accepted L



Ex L wt a b w is a

Eames
The general strategy to design a

PDA M sit LCM L would be

To implement wing the PDA architector
the logic of Pew

Fbi b 1 Leverage this
intuition TF
design my PDAx ̅

then I conclude that L is CF
that the logic of P is implementable

using a PDA

What if L is not described using
Pew or maybe P is too complicated
but rather we are given string member

shop to L



Observation table Unknown long
i.e no Pcp
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learning
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algorithm

We will study a learning algorithm
A from late 80s where we assume

L is unknown i.e no Pew P w is
too complicated AND regulars I The
automata which A will produce will
be DFA TODO
minimal fix this to just say DFA



Activelearningalgorithm
Given some unknown regular language
L we assume that we are interfacing
with a teacher T which can give us

feedback on the output of A

A M candidate DFA

m
yes.tt ittn
No M is not

correct
counterexample

flegative TEEM U

false positive

w T Y W E L

N W L

Why not just use T



Ex You're a ML engineer want to design
a classifier DFA which checks whether

a research article r.a.is interesting proposes

novel research idea Imagine you're designing
an expertsyten program w a

collection of if then else statements Yougo
to an expert researcher 1 Really good at

classifying interesting papers 2 Has some

intuition on what makes a paper interesting
How do you design the system based
on expert researcher T

Die1slgefoae
Observation table 0 2D array

240 L O SEE rows

unknown E Σ colum

o EÉEiÉ ion
where O s e s e

SESUSE et E teacher TÉÉ
Ex S b F Eana
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rows of G E b U E b a b
E b a ba bb

cols of G E a an
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Example of
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How do I construct a DFA from
G Assuming G satisfies

some nice properties which
allow us to create a

corresponding DFA

States of Mo Q E f go F

Q row s s ES in
90 row E

SESF rowed

too.itFFIgSEE o c

1 I
Tls E

Mo ends in
00 after reading Σ 15100025

b Tb DFA
Mo induced

by 0

reading a reading an



Special properties of O

1 882 dinge
75

G i not
5 Σ closed

ana 0 0

Ginnot
consistent

Def O is closed if Prevent undefined
transitions

t E S I 5 sit
rowe row's

90 1090
Def O is consistent if Ensures that

Mobehaves like a
DFA

s kz 5 if row s row S2
o E E

row s o row Sco
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Iced Is to consistent

Go is not closed b c row a 0
row s s

When Go is not closed S SU a

1 On where E E 5 E a

5 Σ

t.IT

1



Is 0 closed Is 0 consistent

Yes Yes vacuously

Create DFA Mo b

a

4
T NO bb E L

How do I integrate counterexamples

from T
0 or on

cetane
string E b bb

Then 5 SU prefixes bb

2 02 where 5 E a b bb E E
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ftp.i

173
Is 02 closed Is 02 consistent

Yes No row a a 1
but row b a E 0

Add a E to E E EU a E

3 Create 03 5 from Gz
E E a

a
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Is 03 closed Consistent

yes yes
Mog Candidate DFA

100
s

T No

Lsb L
a

5 5 U prefixes rabb

S a ab abb



4 5 SU prefixesCabb

E E a

Gq
Ii

a I

b o

l

ab 0 0I

f
O

ba 0 0

bba 0 1

bbb 0 G
abba I 0

0 0

1
Is a closed Is G consistent

f Inconsistent

b c row b 00 row ab 00

but row bb 10 row abb 01



The first place that rows offer is
TODb

cs m
initial GEE
stringsfrom 5

final
distinguishing

Add the string b E to E string
E EU b E

5 Construct Gs

o

É ÉouÉbt
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bbb 0 6 1
abba 1 0 0
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