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RePLQdeUV

• 121.5 aW 4:30: BHQ EGHOPaQ RQ PURbabO\ ASSUR[LPaWHO\ CRUUHcW OHaUQLQJ
• SHcWLRQ 4 c\cOH bHJLQV WRGa\
• PURbOHP VHW 2 GXH WRQLJKW (PLGQLJKW ET)
• PURbOHP VHW 3 RXW WRQLJKW
• MLGWHUP RQ 2020-10-13 (1.5 ZHHNV), cRYHULQJ PaWHULaO WKURXJK WRGa\
-



TRda\:

• RHcaS RI DFA-UHJH[S HTXLYaOHQcH
• BUHaN 1: cRQYHUW a UHJXOaU H[SUHVVLRQ WR a DFA
• LLPLWV RI DFA

• AOO IXQcWLRQV cRPSXWHG b\ DFAV WaNH O(Q) WLPH.
• SRPH IXQcWLRQV aUH QRW cRPSXWHG b\ aQ\ DFA.

• BUHaN 2: RHJXOaU RU QRW?
• SXPPaU\ RI QRQUHJXOaULW\: WKH ´PXPSLQJ LHPPaµ



ETXLYaOeQce Rf DFAV aQd UegXOaU e[SUeVVLRQV

{



E[aPSOe: (0_1)*1 -> NFA -> DFA

I

#

÷÷¥i.x X→o ⑥
Oto

{913 DFA:TEstatesT



E[eUcLVe BUeaN 1:

2) FLQG a DFA IRU (0(0_1)*1)_(1(0_1)*0)

Ood
'

→o
0%20

⑧a '



T
Linear in input size,
regardless of size of DEA



A QRQ-UegXOaU OaQgXage: 

TKHRUHP: TKHUH¶V QR DFA RU UHJXOaU H[SUHVVLRQ WKaW accHSWV H[acWO\ 
௡ ௡ .

PURRI 1: 
SXSSRVH, IRU cRQWUaGLcWLRQ, WKaW WKHUH LV VXcK a DFA, Va\ ZLWK VWaWHV¬

→o_0
-

-7%7.140Consider the input
0→O 09" , 09

"



- fo't 03
Define fi [qtB→ Estates of DFA D )
by the state of DFA after × Os

I Cqtitqtl 7 q it Estates of DFA 31
By PHP

,
F x ty : f (x) > fly) ie .

* o
IIIame state

'

after 8,0?
L o From that state, 10×-7 accept .
O 0 So 091 → accept, contradiction.



A QRQ-UegXOaU OaQgXage: 

TKHRUHP: TKHUH¶V QR DFA RU UHJXOaU H[SUHVVLRQ WKaW accHSWV H[acWO\ ௡ ௡

.

PURRI 2: 
SXSSRVH, IRU cRQWUaGLcWLRQ, WKaW WKHUH LV VXcK a UHJH[S, Va\ ZLWK cKaUacWHUV¬

matches EY bits matches bits
- -



Proof 2 (that { 0403 isn't regular) :
suppose for contradiction that Fregexp,
with q

characters matching { 0^10*3
.

To match 09
" 109

"

,
must use a

star in first qtl Os
,

else too short.

Use same starred expression more : Frog
s ! . regular expression matches or

" 109
"

.pl



E[eUcLVe BUeaN 2:

FRU HacK RI WKH IROORZLQJ VHWV RI VWULQJV, HLWKHU GHVcULbH a DFA RU UHJXOaU 
H[SUHVVLRQ IRU LW RU SURYH WKaW QRQH H[LVWV.

1) SWULQJV ZLWK WKH VaPH QXPbHU RI 0V aQG 1V
2) SWULQJV ZLWK WKH VaPH QXPbHU RI 01V aQG 10V
3) SWULQJV ZLWK aW OHaVW 4 1V
4) SWULQJV ZLWK aW OHaVW ô 1V



SWULQgV ZLWh Whe VaPe QXPbeU Rf 0V aQd 1V
I 0

If I DFA D why states
,

consider (09,6¥ . . .

,

'

.

Two

of them leave D in the same

state
, say 0 and 07

. Then

reading It must leave us
'

n

accept for 0×1
" and reject for 04

"
.



SWULQgV ZLWh Whe VaPe QXPbeU Rf 01V aQd 10V
- t n

. . . is regular! transit YY )/
transition back

strings that
start trend w/same character

.

⇒8¥20
O ' O

TSO -9002 '

②o
'



SWULQgV ZLWh aW OeaVW 4 1V

si E E so→o⇒O⇒OTO
t'

Ea.



SWULQgV ZLWh aW OeaVW ô 1V



PXPSLQg LePPa

Proof:

Yo→Oyu
T O

←
Tx Os or y Os

--

--

-



“Is that so? Then what is the number whose 
existence is guaranteed by the pumping lemma?”



Ne[W OecWXUe:

• TXULQJ MacKLQHV
• LLNH DFAV, caQ UHaG aQG ZUiWe, aQG caQ PRYH ULJKW aQG lefW RYHU LQSXW.
• AV SRZHUIXO aV aQ\ SURJUaPPLQJ OaQJXaJH.


