N1 i 5 g ol 5 s olay ol il @L@

SRR
Cannl loa! (5131 (295 yaly Ml H(E) he @ i wiaiag [gail o5, f;'f“\%.

Vs s Slgw S CT PP VYo 3 (i T (4853) g0 3T Olo Cr Yot e 1 Y g NS

Leciloglasly3 4 y5cld (ymiloglaslys 4yl 3les Logi! 4y plicmslone 43 15 il 3 3038 (gl
i) 5 guolS pole 1381 o yie i gusolS cwiien « — INAAY (51381 0 55) 55 gupolS csiiten « — WNIFYY 5 gnolS sgle 2w 30 O/ Sucind il

)e 5= 3 glS (orodien (5138 Cdimw) 3 guplS’ (omotien o((Shudaniz) SleMbl (55l (quwaien «DleMbl (g59Ld (cwtigo
MBIFA 5 gusals poke « — INMBIBY ( sisnicz) I 58]

sl o3 L 5105 9590 59 43 oIS adg o 25 b 4212 g LT (o 51 Jisams (sleilss )
L ={a"baa™ |n=m =0}
L,={a"b" In>m =0}

L={xlxyeL,,ye L,}
L={a"baln>0} -Y L={a"bln=0}

L={a"ba" \n>m>0} -f L={a"ba"" Iln>m>0} -V

Sl plas blio DFA U Joleo ol =¥

LM)={wlwe{ab},Iwlmod 3=0} -Y L(M)={w|we{a,b}*,na(w) mod 3=0} -

LM)={wlwe{ab} ,babab’} -¥ LM)={wlwe{ab},a’b" n>0} -V

Yoo /NeeYY 00

Vo 3l ) Ao e | YAY Y g0 Sl



A 1 gl 15 g gwli 15 i ol al il b\‘_\l&@b’é_

Aaap o, |
ol ot (8132 (0295 ey 1S (@) she @ pua> Shaiag gl jo,a ’?Iﬁﬁ»}

SV s Jlgw 5w clRp VYo 3 e 2 (450) (o 3T oy CISRpM Y el 2 OY g Sl

Loeislogledly s il cpiiloglesly 5 4 paileslgled logil &y yicanmlino 43 55 (il 3 W 39 Oyl gt

) 5 gaolS ke 51331 0 yim i gunolS (widien < = INBLAY (51331 0 5) 5 guolS uwiigen « = YY) i gualS pgle 3wy U5/ (i il
P 5 gaolS (owiigen «(5]38) ) i gupolS (o o (Shsanizy) Oledlbl (69l (cwiige (leMbl (3L (cwrign o
1IBIFD 5 guolS’ poe « — MIBIBY ( sidsiz) 351

¢! M)f p‘..\f J)Um NFA J.)L?.o DFA -y

¢! p‘..\f P dCg0x0 Jél.?.o w.laa.o U)LJ.C -¥

{a"b™| - z 35 N+m }

(aa)"(ab)(bb)" -f (aa+bb) (A+ab) -V (aa) (A+ab)(bb)" ¥ a (abb” -

Yoo /NeeYY 00

Vo 1Y Ao e | YAY Y g0 Sl



1 ol 15 g (i 15 i pluy al il _:@@Vf%
ol gloal sl (2955 paly Gidls ()l @ pi> virlug ol 1,a {’?“%

S s Jlgw (5w cS W VY 3 ol 2 (40D9) (90T oy NPPUE TPv- B PO 0 [P R P

Loalogladl 4 5o orlaglasl; & 55aiL 33 Logdl i nlons 155 i 39 3 g
() F gasolS pole 3391 yi— ol (it ¢ = INBAY (51381 3) 3 gunolS (cmsdigeo « = INFYY JSguials’ pole 3w 90 W/ Shwand &l
Io):—):s.u.nlf G.u..\a.é,c ‘()|)5| W)))s.u.nlf G.u..\a.é,c o Gm:u..\o) O leMb| ‘5)3&.5 ‘sw..\.ue‘.o s leMb| ‘5)3&.5 ‘sw..\.ue‘.o o

1NBIFD i gol pole « — NBIBY ( siipair) 1391

109 59] Cawd a1y 15 crmiilo ou ool (4l —0

0
1 o
0 1
O+D'10" -¥ (10" ¥ (10H* ¥ 107 (10" 10")")" -
fodiiwd plido 5 sledl) 31 Solas’ —#
L={wew,lw,w,e{ab),w,zw,} -7 L={wln,(w)#n,(w)}
L={a"b'a"lk#n+1} -f L={a"b'd" In+1+k>5) -¥

1y sl il bl (o2l b yBliko yal 3 il 4510 1y 525 salite comiblo aSST (5 s —

g, — aq, |bg, 1 A ¥ 49, = aq,aq; 1 bq,bq, 3
q, — aq, | bq, 4, = bgyaq, 1 agsaq; 1 agq;bq,
g, > bq;1bg, | A 4, = bgsb1bgsaq, 1bg,bq,

q; —>aq,1bg, | A q; > aq;bq; 1 4

4o — aq, 1bq, ¥ q, = aq, 1 bq, 2l
q, > aq,lbg,la q, —>aq,1bg,la

q, > bg;lag, b q, = bg,lag, b

g, —aq, | bg,lalb q; > aq; 1 A

o )Y Ao s | YAY Y g0 Jlinow AEARYARA TS 4 Q¥ YA




1 ol 15 g (i 15 i pluy al il _:@@Vf%
ol gloal sl (2955 paly Gidls ()l @ pi> virlug ol 1,a {’?“%

S s Jlgw (5w cS W VY 3 ol 2 (40D9) (90T oy NPPUE TPv- B PO 0 [P R P

Loeislogledly s il cpiiloglesly 5 4 paileslgled logil &y yicanmlino 43 55 (il 3 W 39 Oyl gt

() F gasolS pole 3391 yi— ol (it ¢ = INBAY (51381 3) 3 gunolS (cmsdigeo « = INFYY JSguials’ pole 3w 90 W/ Shwand &l
P 5 gaolS (owiigen «(5]38) ) i gupolS (o o (Shsanizy) Oledlbl (69l (cwiige (leMbl (3L (cwrign o

MIBISB 5 gunols poke « — INBIBY (i) 33!

€ o i Lf:{()"lf(")lne N} oby [N >N &b plas gy —A
.Y

- A
o nes _ 2n+1) n T
f(n)=JL4 g f(”}_{zr;nu} nss

f(n)=200 ¥ f(n)=235 .¥

TS (o0 wlgi 1y Sbj 4z Jlio aloe uiile —4

slo ad) 5 Wisd oo g5, LS plo ait) gl 1, @D Sl glite (sl ad) s 5 digh 0 £9,58 L aS glo 4z, )
aiten DA a5 o0 gD a5 Jels e a5 Slo i, ples Y

(a+b) (abba+baab)(a+b) &jse 4 ol as, -7

odd pyl>aLb e sblaeacd W o W oas Wla+h) +w(a+b) 00 o ats,

Vo 31 F amio s | YAY Y g0 Jlinow

Yoo /NeeYY 00



,pg-l,ﬁLuu alss il s :‘_“%‘d@%

o1 ol )U5 g il )5 ==
iy gl jo= 0 ""’;"fﬂ%?

ol gloal sl (2955 paly Gidls ()l @ pi>

S s Jlgw (5w cS W VY 3 ol 2 (40D9) (90T oy NPPUE TPv- B PO 0 [P R P

Loeislogledly s il cpiiloglesly 5 4 paileslgled logil &y yicanmlino 43 55 (il 3 W 39 Oyl gt

T2 ) 3 guolS gk (1391 = 5 gurolS carkigen « = INBAY (1391 3) ¥ gunolS cawidige = WYY i guals pole 2w 38 05/ (Shaand 4l

Io):—):s.u.nlf G.u..\a.é,c ‘()|)5| W)))s.u.nlf G.u..\a.é,c o Gm:u..\o) O leMb| ‘5)3&.5 ‘sw..\.ue‘.o s leMb| ‘5)3&.5 ‘sw..\.ue‘.o o
1NBIFD i gol pole « — NBIBY ( siipair) 1391

Sl aiu 35 plas Jilio DFA Joleo (gowiwo) s DFA —1¢

b ab ¥ 2l
000
/
1wl gl pol S G o S a5 53 1y 5 pel )5 -

S — abB
A — aaBb
B — bbAa
)

{ab(ba)" (b+a) In=0} -7 {ab(bbaa)"bba(bbaa)" |n >0} -\

{ab(bbaa)" bba(ba)" |n,m>0} -¥ {ab(bbaa)"bba(ba)" |n =0} -¥

Yoo /NeeYY 00

Vo 3l ) A s | AY QY g0 Jlinow



o1 ol )U5 g il )5 ==
iy gl jo= 0 "f;"ffﬁ\{?

ol gloal sl (2955 paly Gidls ()l @ pi>
o) s g i IV 2 S E (4R59) 03T o) Crp Y s 2 Y g S
Lerilogoily 3 4 el craidlogledly s ylaiileily35ledLogil 4y yhiicarmlino 43 i Sleo 3 ¥ 38 (gt

T2 ) 3 guolS gk (1391 = 5 gurolS carkigen « = INBAY (1391 3) ¥ gunolS cawidige = WYY i guals pole 2w 38 05/ (Shaand 4l

Io))—):s.u.nlf G.u..\a.é,c ‘()|)5| W)))s.u.nlf G.u..\a.é,c o Gm:u..\o) O leMb| ‘5)3&.5 gg“"'\"-@:“ s leMb| ‘5)3&.5 ‘sw..\.ue‘.o o
1NBIFD i gol pole « — NBIBY ( siipair) 1391

?cﬁwlwﬁéx}‘_gb).ol)f)‘l@laf -y
S—aSblA ¥ S— SalAla ¥ S—>S8Slalb ¥ S—=aSblabS|IA A
A— Aall

(el (2l S 02) 398 n a3 4 b 513 1PAA Lawsgi 35 4z 1Y

6(qy,a,2) ={(q,,a),(q,,4)}
5(q1,b,a) = {(ql’b)}
5(q1,b,b) = {(ql’b)}
6(q,,a,b) ={(q,, )}
L={ab"a:n>1} ¥ L={a"ba:n>1}u{b}

L={ab"a:n>0} -¥ L={ab"a:n>1}ufa} -¥
feal plas L={a"b"c* In+2m=k ,n,m20} obj !y oo 31 Jiimo 5ol 5 —IF
S—aSclA,A —» bAcclbcc .Y S—aSclA,A > bAcclA

S—aSblA,A —»>bcAclbc ¥ S —aSclA,A - bAclcc .Y

€l Jilio (gl diiday cymiblo o plas —18

by LI

a,hfi

a,bfih

L=b"a*,i>0 -¥ L=a"b*,i>0 -V L=a*b",i>0 -V L=b"a",i>0 -

Yoo /NeeYY 00

Vo P A s | AY QY g0 Jlinowd



N1 i 5 g ol 5 s olay ol il @L@

SRR
Cannl loa! (5131 (295 yaly Ml H(E) he @ i wiaiag [gail o5, f;'f“\%.

SV s Jlgw 5w clRp VYo 3 e 2 (450) (o 3T oy CISRpM Y el 2 OY g Sl

Loalogladl 4 5o orlaglasl; & 55aiL 33 Logdl i nlons 155 i 39 3 g

() F gasolS pole 3391 yi— ol (it ¢ = INBAY (51381 3) 3 gunolS (cmsdigeo « = INFYY JSguials’ pole 3w 90 W/ Shwand &l
Io))—):s.u.nlf G.u..\a.é,c ‘()|)5| W)))s.u.nlf G.u..\a.é,c o Gm:u..\o) O leMb| ‘5)3&.5 gg“"'\"-@:“ s leMb| ‘5)3&.5 ‘sw..\.ue‘.o o
1NBIFD i gol pole « — NBIBY ( siipair) 1391

Flawl 2had oo 5l S ) ledl) 5 Soolas” —A#

L={a"b"ab™ I nm=0} .v L = {wwR|we({ab}*} -

L ={a"b"c™| n#m} .¥ L={a"b"In<m<2n,n>1} .¥

Sl gz g s 4y 35 5 Souolas” Y
ool &y 535 (ogSae C25 e S| Jies 0L -
el diy glazml Cov s sl eolgils - Y
el o3 G DLy sl oo Ly 5 Ly 51T
sl plaie [ VL, &jgan) o wisl plaie Ly g e 3l Jims L 51-F

¢! F“'\S J)LM ).obf ub) —\A

S—S,B
S, —aSb
bB — bbbB
aSb— aa
B— A
L={a"b"In>2,k>0} -¥ L={a""b"*In>1,k>0} -
L={a"b"*'In2Lk20} ¥ L={a"b™*In22,k>0} ¥

fnl oo L )5 2590 55 335 plas -1
L={a'b/c*de'f*li,j,k >0}
35 (oo glolid sl ety (dle L 398 L5 )
Sl (iS5l g 098 (oo lulid S y98 wile b 393 (b3 - T
Cnns 555l g 098 g0 bl Ko ye5 pdle b 398 b5 -7

s ol B (Ko ye5 eile g b 358 0Ly - ¥

Yo J1Y axio —————————§$| [| @] 4 £99 Jluowd IRNIBR L NYY




N1 i 5 g ol 5 s olay ol il @L@

SRR
Cannl loa! (5131 (295 yaly Ml H(E) he @ i wiaiag [gail o5, f;'f“\%.

SV s Jlgw 5w clRp VYo 3 e 2 (450) (o 3T oy CISRpM Y el 2 OY g Sl

Loalogladl 4 5o orlaglasl; & 55aiL 33 Logdl i nlons 155 i 39 3 g

() F gasolS pole 3391 yi— ol (it ¢ = INBAY (51381 3) 3 gunolS (cmsdigeo « = INFYY JSguials’ pole 3w 90 W/ Shwand &l
Io))—):s.u.nlf G.u..\a.é,c ‘()|)5| W)))s.u.nlf G.u..\a.é,c o Gm:u..\o) O leMb| ‘5)3&.5 gg“"'\"-@:“ s leMb| ‘5)3&.5 ‘sw..\.ue‘.o o
1NBIFD i gol pole « — NBIBY ( siipair) 1391

ol plaS S —aSa [HSb 1A yol 5 ¢y ,5 Jloyi p,d Ve
S—ASAIBSBIA,A—a,B—b .Y S—aSA IbSBIA,A—a,B—b .)

S—ABIBD,A—AS,B—alSBlb,A —a -f S—aSA |bSBlaA|bB,A—a,B—b -¥

§ s g 49 35 plas” =Y
el s g e ol s (i, 5-8) sl 5 53 )
sl 3l Al e YNV a4y N Jsb ay (ol an, Glinsl ol sl (Sasls Jloys UK &y o0l 5 51 -7
ool i alo e Ny N Jsb @y (sl ais) 3lansl 6l il gla S Jloy S5 4 s ul,5 517
ol oo Y1y 25T N by o), U3l (o bl (51 s (5 e 51 - F
o3 g0 Jaokss 435 IS 43 lhis S haso (ol i by 1Y
S—aSblaDb,D — aDalbDb| A
S—>aSblaDblab,D — aDalaalbDblbb .Y S—aSblab,D — aalbb .\
S—aDblab,D — aDalbDblaalbbl A ¥ S—aSblab,D = aalbbl A ¥
Tl oIS 315 ol )5 oyl (5L puiiio VY
S— BMm | PQy
A—aAlxX
X o xA
M —>mM|m
P—Pplp

0—q
B—bBlb

Yoo /NeeYY 00

Vo 3l A AR s | Y Y 090 Sl



1 ol 15 g (i 15 i pluy al il _:-‘_EJ*L%
Cannl loa! (5131 (295 yaly Ml H(E) he @ i wiaiag [gail o5, f;'f“\%.
clRp VYo 3 e 2 (450) (o 3T oy Pl Yot e 3 O gu SN0

Se Vs lgw s
Loeislogledly s il cpiiloglesly 5 4 paileslgled logil &y yicanmlino 43 55 (il 3 W 39 Oyl gt

T2 ) 3 guolS gk (1391 = 5 gurolS carkigen « = INBAY (1391 3) ¥ gunolS cawidige = WYY i guals pole 2w 38 05/ (Shaand 4l

Io))—):s.u.nlf G.u..\a.é,c ‘()|)5| W)))s.u.nlf G.u..\a.é,c o Gm:u..\o) O leMb| ‘5)3&.5 gg“"'\"-@:“ s leMb| ‘5)3&.5 ‘sw..\.ue‘.o o
1NBIFD i gol pole « — NBIBY ( siipair) 1391

(ol JB alold Sao 49 B) Secnns Jilio Sy 95 cmilo by —YF

b/b R

O B/E R \A afa R \/"‘\‘ afa R @

L=(auUb) aa(aub) -

L= (a*b*)*aa v
L=b(aub)a ¥

L=(buab) aa -f

Ol bl (e I A2 STy 5oy 5 53 1y o 001 Gy led JUET Jgaor )90 41 45 e Sy g8 rmile Y8
Cond ® Fbu‘ 6)l5 a> &*‘)9‘

B a b
do qs,B,R
g1 gz, B,L g, b,R qs,a,R
gz Jz,a,L dz,b,L

WS oo w5 s 6y oS Sy 9,5l T S o s aa by > g b el a sy

sl gl b ga slaw a5 s o s -F 223 o i LD g uS o hasbal ba sl Y

Fogs wlgs Slowi ax OT Sldls oloxy 3o wa)lm.:NFA <5 (00)01 o Oyl gl S -YF

Yoo /NeeYY 00

Vo 3l A s | YAY QY g0 Jlinow



1 ol 15 g (i 15 i pluy al il _:@@Vf%
ol gloal sl (2955 paly Gidls ()l @ pi> virlug ol 1,a {’?“%

CI R Yo s e 2 (ARB3) 903 T o
Lecmblogldls g 5o (raniloglasl3 d ybcledl 33lesLogi! ay lidmmslone ay i (silso 3 g0 38 (i gmmnid

SV s Jlgw 5w

T2 ) 3 guolS gk (1391 = 5 gurolS carkigen « = INBAY (1391 3) ¥ gunolS cawidige = WYY i guals pole 2w 38 05/ (Shaand 4l

Io):—):s.u.nlf G.u..\a.é,c ‘()|)5| W)))s.u.nlf G.u..\a.é,c o Gm:u..\o) O leMb| ‘5)3&.5 ‘sw..\.ue‘.o s leMb| ‘5)3&.5 ‘sw..\.ue‘.o o
1NBIFD i gol pole « — NBIBY ( siipair) 1391

b canl plp A—closure{4} yj (Glogil)mislo yo —¥Y

F9dof .Y

#9bgfoY .Y

o0 . ¥
Taddwd plido Swlas’ —YA

L ={x"y"Ix,ye{0,1}",n>0}
L, ={we L(A)| Ais a DFA}

L, ={we {0,1}*In,(w)+n,(w) =k}
ol b K jlaio L3 (43 9,590 50 9 cawl DFA (puiilo 5 (b5 L2 o5 4SSyl s od

LT bz ¥ Ol am Y 13 412 Lis .Y 13,11 ws
fadsmd (o 31 Jhimo 595 sl 51 Salas” ¥4
L={we {a,b,c} |M:nc(w)} L={a"b’In<j}
n,(w)

L={a"b'c* k= jn} -¥ L={we {a,b,c} In,(w)+n,(w)=n(w)} -V

teawl plaS 3 NFA lwgi oo ad iy (b —Y¥e

a b

b b a.b

((b+aa)ab) ab (a+b)" ¥ (b"+ab"a)ab (a+b)" -
(b+ab'a) ab’b(a+b) ¥ (b+aa)' b'bla+b) ¥

Yoo /NeeYY 00

IFAY =AY 3 Jhuos

Yo 311e a0



