
CPSC 421/501 Oct 19,20121

Today ! CK
, regex ,
myhinÉ

=
Mr

§ 1,3 - l the useful half )

-Q!Howmany_at→¥language
( e. g. English ,

French
,
Twe

,
Farsi

,
. . .)

are first written
,
then spoken ?

[via Prof . Rose - Marie Déchaine
,

UBC Linguistics , at TAG ISW
,

1994]

Answer as per class censes us !



- Most languages first spoken ,
then written

-

Maybe some Erected"

-

Maybe Simultaneously , In some

sense

me 119941 : Esperanto ? ? ?
( IAL = aux / ang)



formal languages④ : How
many --

( e. g. { a?a"]*
,

DIV - BY -3
,
CK )

does one first describe by
a DFA

,
then by a regex ?

regex
= regular expression ,

e.g .

C • { we { g. 55k /
5th last symbol)

5 is
an

"

a
"

= { a. b)
*

o { a} a { 9. b)
"

regex {
*
a { 4

Answer •



In [Sip] ,
§ 1.3 i

regex ( regular expression) !

¢ empty at

E empty string

and symbol/ letter from Z =

son-

fixed
alphabet

then operations !

0
,

*
,

U

where is R
, , Rz are neg exp !

(Rioted
,
( RT

,
(A) u( Re)

=

( Nate Csu
]

,
1.3 we do not

/ 11 !allow negation
7



Cs as {
*

a
{
4 / "meansmet

~ converting

any
wird f Fund of

length 4

,
in § 1.3 [Sip]

j refers to

① any)*o a) • ( aub) )

÷:|f o¢aub )
(404 ) • ↳
=L

,
☐ ( Lib)

abbreviate Lio ↳ al >É



is described by some regular expression ,

+ Any res"" "

?Éµ
,desrresd-kme"

This year
this year
we don't

d-over

Sipos 1.3 ! floating point

Say IN = { 1,2 , 3,4
,
. . ,9 , 10,11 , - - . }



e. g. [a. 9)
+

( Oulu . - i 9) fool . . . u 9)
⇐

{ = {9- is }

{ {
*

= { 0,1 , - -19,0901 , - . . }

(* u
.
-v9) É } 11,3%410,11,(Elo ) E

t
-
- }

dwithwethi_

DIV - BY - 3
= { 36,9 , 12,15 , 18,24 . - }



111,111 dwby 3

| base to
11,111 is not

( not based
1,1 I 1 is not

11 1 is



A REGULAR EXPRESSION FOR DIV-BY-3

JOEL FRIEDMAN

Copyright: Copyright Joel Friedman 2019. Not to be copied, used, or revised

without explicit written permission from the copyright owner.

Disclaimer: The material may sketchy and/or contain errors, which I will elabo-

rate upon and/or correct in class. For those not in CPSC 421/501: use this material

at your own risk. . .

In class we derived a regular expression for DIV-BY-3, defined as

L = {0, 3, 6, 9, 12, 15, . . .}
(which is the language over ⌃ = {0, 1, . . . , 9}, and we do not allow leading zeros in

elements of L and we do not consider the empty string to be part of L.
In class of October 2, 2019 (see class notes), began with a five state NFA, added

an ending state, and then eliminated the intermediate states. The expression we

got was

0 [ T0T
⇤
1
,

where

T0 = S2 [ S3S
⇤
4
S5, T1 = S0 [ S1S

⇤
4
S5,

where

S0 = R0 [R2R
⇤
0
R1, S1 = S3 = R1 [R2R

⇤
0
R2, S2 = R0

0
[R2R

⇤
0
R1,

S4 = R0 [R1R
⇤
0
R2, S5 = R2 [R1R

⇤
0
R1,

where

R0
0
= 3 [ 6 [ 9, R0 = 0 [ 3 [ 6 [ 9, R1 = 1 [ 4 [ 7, R2 = 2 [ 5 [ 8.

In the above expressions we have omitted some necessary parentheses.

Repeated substitution yields the following regualar expression (after adding

needed parentheses):

0[
✓ ⇣

(3 [ 6 [ 9)[ (2 [ 5 [ 8)(0 [ 3 [ 6 [ 9)
⇤
(1 [ 4 [ 7)

⌘
[

⇣
(0 [ 3 [ 6 [ 9)[

(2[5[8)(0[3[6[9)⇤(2[5[8)
⌘⇣

(0[3[6[9)[ (1[4[7)(0[3[6[9)⇤(2[5[8)
⌘⇤⇣

(2[5[8)[ (1[4[7)(0[3[6[9)⇤(1[4[7)
⌘◆✓ ⇣

(0[3[6[9)[ (2[5[8)(0[3[6[

9)
⇤
(1[4[7)

⌘
[
⇣
(0[3[6[9)[ (2[5[8)(0[3[6[9)

⇤
(2[5[8)

⌘⇣
(0[3[6[9)[

(1[4[7)(0[3[6[9)
⇤
(2[5[8)

⌘⇤⇣
(2[5[8)[ (1[4[7)(0[3[6[9)

⇤
(1[4[7)

⌘◆⇤
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L
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② If the number of
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there is a DFA recognizing L
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,
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Example :

Cz -
-
-

Let's start E={a}

Let

E- { a} , L={ a:D, as . . . }

=/ an / his 313
n is not 0

,

and his

divisible by 3

L
'

:{ ao.ci/aga9-- }



-
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