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Feedback :

-

Many
thanks for the feedback !

- Terms : decidable
, recognizable ,Wetc .

- There is a table in 52
. 4

of the Neut
- Remarks on my enthusiasm and

handwriting

- Next reason for enthusiasm :

regular and non-regularE languages overy.

Hew as of 121 ,

based on a question
of Markus de Medeiros
e



Remark.

*1 (in the handout

equals

-PLUS-Ivori(in class)
,

equals

& strings not of the form poi
where p a valid Python program)

is decidable (in polynomial time)
nee

Also

GROUCHO-MBRX-SEL- equals

HO-SELS-ACCEPTANCE equals

SP / P LanguageRecBy(p)3



Today
- Review the formal definition of

a DSA as a tuple (G ,
5

,

5
, 90,)

- Possible examples :

w

= (weda ,
b

* I s letter of 3- 2

2 =

(w = 40 , 13
* )w,

in binary , represents

an intergen divisible

by 3
I

and /or similarly ,
with we 20 ,

4
,-193 *, etc .

-

Regular and non-regular languages
when I = 493



Last class : begin with example

[ : (a ,
b

,
c

,u]

L=}sub / s .,, [ * )O-
a

,
bic

u

I 90 F gibin-

↳
&

o
b C ⑧* = - 80- 0

I

9 92 93↑90
initial

a
,
b ↑

state accepting
state

G :

set of states
: 490 , 9 , 192 ,92]



In the picture of what a

DEA is

-8 · - 0

infestate

0 ⑳
non-accepting
State accepting state

input 5
, 5 Us -- Un



formally ,
a DSA (deterministic

finite automator) is a tuple

( , , 5 , q ,
5)

Q = States of D - A

E = alphabet

& : G * + Q

meaning The next
~ (g , 5)

=

state that you

move to when in state

E ,
next input symbal is &



Gr
= initial state

= = set of accepting states
-
" final "

We
say a DSD"(G

,
3

,
5

, 90,5)
-

accepts I "If

is S *, and when we run

i an M = (G ,2 ,
5

, 90 ,
f)

we end in a state = F
-

agrage recognized by M



"Sie * I M accepts is

A language LC [
*

is

regular if h is recognized

by some DA ,
M= (G

,
d
,
5

, quit

(otherwise we say
L is

non-regular) ↑
make the

formalities as simple
a S possible



Remark

8 -> "no

& "Yes"

all DIA's Grower very simple

Python programs

① in a Dr roughly program

L line or
-

set of lines
-

Complexity" of a regular might be
the minimum number of states



Another example :

Es 40 ,
1

, --,93*)
S represents a

Istring in decimal

divisible by 3

-
we don't allow E

-

leading O's OK

3
,

6
, 9

=> 40 ,
00
,
02

,
06

,
19

,
12

,
15

, --

96
,
99

,

000
,
003
.... 3

DIV-BY-3-IH-DCIMAL-

LEAD112-O's-OK



Algorithm
:

an integer in decimal

is divisible by 3 iff the

sum of its digits is divisible by 3
- - 2 0, 3,69

a & so fer the sum

RS

C
1 ,4 ,

7

"
2

, 5
,

9 ↑⑧- is divisible by 3

1 ,4
,7

*
2

, 5, 8↳ ↓ I

0
,2

,
6
,9

wal!,
the sum D

mody is I

14 ,71I + 2
,
5

,
8

0
,
3

,
6

, 9

⑳thesum E
ined y is 2

1
, 4 ,
7·Wuz ,

5
,
8



DIV-BY-10-I-DGCIMALLEAD1112-O's
-

CK

C
1

,2, ...,
9

⑳-> q .

9 so for div by
IC

- ↓ 1
,
2

,3, .., 9

9 so far
,
not&Fo

dir by 10

y 122,., 9 I-
cr merge 90 and

C

C
-&- Go 9 so fwor &O
<

by10

& 14 ... 9
1
,2, . -

,4



3
- 2 0, 3,

I & so fer the sum

-

- 9

1 ,4 ,
7

"
-

C↑⑧- is divisible by 3

↓ I
*

2
, 5, 8

F 0
,2

,
6
,9

,the sum D

yiibs sa

ined y is 2

14 (2 ,
5

,
8


