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Hwl Probleml
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Hw1l Problem?2

#5E—1& relation - FEE~Z equivalence relation

e - ARG B

F—/\EBEELEEY BEHNEREBEREL L 2HEEA 1(HE)
BEFRFESN
L2 4R6, 6RO, M 4R9 AAYIZ

F_/NEEHD

Reflexive : (RABEEB CRUEENGRE—E—1&

Symmetric : a B3 b BMHEERE - b B2 a EATEEHEERE
Transitive : a £2 b BHEEERE - b B c 1B - Al a b c FPEEE AL
gX+r R - ER/E a &2 c U EBHEEERE
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Hwl Problem3

BHESE relation UL EFBRIEEBESE function + fE function %
relation FU4BI - W HERZMEE arity B2 f(a)=b HZRTE

HEERUURENH  BEBENEKREZBVEEN

RAI LU relation EZE AL —1E input-output % - B output &
mME

oI Ui& relation EEMES @ BEEZFZH tuples

RO UL n-ary function EERMK—T& n+1-ary relation - o] IEH
F%—7& binary relation - REZEESEEMNB D
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Hwl Problem3

—{@ relation R @& TE AR Cartesian product I FES
B RCA x...x A, BIRZ% k-ary relation

= A =..=4,=A  RI#ERZ (kary) relation on A
2-ary relation t#X7E % binary relation

—{& function f @& FNIERHAI—AE binary relation

FC (A x...x Ay) x B BAEER - TE(E relation EF - EE
tuple E—IETE t @1 k-ary tuple - FTB t HBIRE—EF
£ 519 Cartesian product

HEREAA t - MR (t, a) £ (t, b) #ER function f - Bl a=b

= t & k-ary tuple - F{PTELE function = k-ary function

HMEER f(a) = b 183 ((a), b) B function(binary relation) f =
)

flay,...,a,) =b BICE ((ay,...,a,),b) € f
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Hwl Problem4

¥ —1& simple finite graph (R BBEEBE ) ME - eG6R=EMIE

PMEY degree AH[E ?

HEMER ZEAZEEEN edge - T1RBBELEE - PILI—EF
Z ¥ n-1 1 edge #EZ - degree B 0 | n-1 & n FEOJBE

simple graph R BBRHl graph B2 connected B - HAEH EHF

BR degree 7% 0 BYTIEE - PR ZAE B EEIRIE

n BEED n BOJEEAERE @ BiRAERZ 0 B n-1 FE DR —E%F
WOE n-1 BF - AARERIMRIBETEE - FRLALKRHREMAY
n-1 EFEER]

BEE n-1 ERAEISE 1 degree & 0 HURS - FERE S - 8= -
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Hw1l Problemb

R EWBBELRE T - MEEREIREANE ?

Ee—LHBMNE - H B H, IREZBRNEN

$£M Inductive Hypothesis - SRl BB RIRIVE—VLFEE -
TMERBRINE _ILFERE - FRLUSHEREE

BZE

EMILHBHRME - 0, 2 0, IREZZERW
emEEEIEEEMILEEREE—1%

A mEE 7 - E=DI LBt RIETY
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Hw2 Probleml

{91,492, 43,44, 45}

{a, b}

ay
{a5}
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Hw2 Probleml

{Q17 42,435,944, 95}

{a, b}
a
{a5}
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Hw2 Probleml

{qla g2, Q37 44, q5}

{a, b}
a;
{a5}
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Hw2 Probleml

{Q17 42,43, 44, Q5}

{a,b}
a
{Q5}
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Hw2 Probleml

{01,902, 93,94, 05}

{a, b}

a

{as}

6(q1,a) = ¢4
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Hw2 Probleml

{01,902, 93,94, 05}

{a,b}
a
{as}
6(q1,b) = gy

b

Homework 1 - 5 Theory of Computing 2020 11/72



Hw2 Probleml

{01,902, 93,94, 05}

{a, b}

a

{as}

6(ge,a) = ¢4
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Hw2 Probleml

{qh 42,43, 44, Q5}

{a, b}

qq

{Q5}

(g2, b) = q3
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Hw2 Probleml

{qh 42,43, 44, Q5}

{a, b}
q
{Q5}
(g3, a) = g5
a

b b
s (0 [y (o [ ()
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Hw2 Probleml

{qh 42,43, 44, Q5}

{a,b}
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Hw2 Probleml

{qh 42,43, 44, Q5}

{a,b}
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Hw2 Probleml

{qh 42,43, 44, Q5}

{a,b}
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Hw2 Probleml

{qh 42,43, 44, Q5}

{a,b}
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Hw2 Probleml

{01,993, 94,05}

{a,b}
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Hw2 Probleml

HmiEE BEEH recognize RS

R—Rb BB/ +1 —R aB5B-1 YBER O KEFELEE
GEET +1 3k-1

BEEEHIE 0-4 Z[ - 0B FE1DIA 0 4 MNEXDZ 4 - E&A
MRD +4 T B

BIHEEGEREER—TCERYH (ABEHXTULRE )
BRI U b EER b WEIEEE 2 % 4
245l : aaaaaaaaaabbbb

Homework 1 - 5 Theory of Computing 2020 12/72



Hw2 Problem?2

%—_/J\% . Eﬁgﬁ ™ oa E.E%§7_1E b
a, b a, b

Homework 1 - 5 Theory of Computing 2020 13/72



Hw2 Problem?2
E—/\FE : HIEA o HEZ—@b

start
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Hw2 Problem?2

ﬁr/r -_

N BEEE - B b EE

b b
a
start ’ odd a
a b
b

start ‘
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Hw2 Problem?2

HF_NE  BHEE 2 BB b &2
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Hw2 Problem?2

TEREHEZERERNE DFA
LﬁnaL,m 2 BT RRETT

HAMOEE S EEEREBIREE
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Hw2 Problem3

start
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Hw2 Problem3

F—/\E  RIEBFH a B b
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Hw2 Problem3

FNE  FBEBR a*b*
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Hw2 Problem3

FNE  FBEABR atb*
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Hw2 Problem4

DFA B&5 ( ECEREE )

H A regular B - FBERBEREI—& DFA M recognizes A
A ZEEE—1& DFA M’ recognizes AR

PIM BEH

JRARZE initial state X accepting state - IRTEZRIZEE - &£
accepting state ZE[E X

PSS R A BT aREE O]

0% initial # B accepting - accepting 22 /X initial

o] 2R =ZE—E initial state - EEEHE ?

Homework 1 - 5 Theory of Computing 2020

18/72



Hw2 Problem4

BE ==

ZTE—E initial state

HWHFTE initial state FEZ accepting state IR 1
EnEEIZREEE ZBPRAY - simple path B cycle WEIET ZB
PRAY

5L simple paths £2 cycles WS E B R
ﬁﬁlz/(—_[uzn'ﬁﬁﬁﬁ&ﬂfl DFA

S LE DFA £ &8 Union TE—REBDIRPTSK
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Hw2 Problem4
PliE & BEg A6+

start
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Hw2 Problem4
Y- TEEISEEES

start
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Hw2 Problem4

1 initial B3 accepting &8 - Wl E AN R IERETRS

d d

start start
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Hw2 Problem4

FTETE (a, Ob) SHEWH
a a

start
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Hw2 Problem4

BEIIE (e, Ob) HIMEBRRERE—I&
a a

start
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Hw2 Problem4

BE EA—EEE

] d

start
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Hw2 Problem4

BEIFEA star "R ; AEEERIEZESEA Union &R ; RS
ERIZEBEA concat &K » IREFLEE/N\FESHI DFA
a a

start
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Hw2 Problem4

HIETE (a, 1b) S
a a

start
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Hw2 Problem4

%\ ? (e Ob) E/J E%_ : 1«('&/\%_1'&

] d

start
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Hw2 Problem4

B EAmETE

a a
a b
start
a*a
a*ba*a
25 Homework 1 - 5
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Hw2 Problem4

HeFBRKE - 1§55 DFA 45 Union #EZR
a

a

start start
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Hw2 Problem4

NFA #% (LEBE S )

FZHE—1E M’ recognizes AT

— 1A ETRREED ~ initial B2 accepting B1...... 2

HMR BB —E initial state - FTIERMRBUEZEIE—(E initial
state - W e ZERIFTBIRZAH accepting state

ARHPIRELRRT M 2 NFA
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Hw2 Problemb

EERKER B BEXHNFEEREFE ERAHEY - BEKREEE
M ERIE
BRXIEEBRBNAEEIREEE - FTLANUE reverse F3F

B MR ESRILEY - A EENERE R
HROBREEN - FEEUNREZABELRA
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Hw2 Problemb

IEREM
# U

[000], [011], [101] [110] [010], [100], [111]

(0 )
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Hw2 Problemb

IEREME
#1U

[000], [011], [101]  [1109)  [010], [100], [111]
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Hw2 Problemb

Q = {QO,QDQf}
F={q}

5(%? !b] ) =

Qivarvye fi=0o0r 1and c=(i+a+b) mod 2
qy otherwise
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Hw2 Problem6

A Union RURERRTE ZBERTE A, A, RY alphabet A[EIRIART
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Hw2 Problem6

o M]_ — (Q]_,E]_’(s]_)ql?Fl)
o M2 = (Q2,22a627QQ>F2)
.M:(Q72767Q7F)
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Hw2 Problem6

o My =(Qq,%1,01,q,, Fy)

° M2 = (Q2722752aQ27F2)

o M: (Q72767q7F)

°e Q= (QU {Qf}) X (QyU {Qf})
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Hw2 Problem6

My =(Q1,%4,61, 41, FY)

M2 = (Q2722752aQ27F2)

M: (Q72767q7F)

Q=(QU {Qf}) X (QyU {Qf})
Y =23, U,
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Hw2 Problem6

o My =(Qq,%1,01,q,, Fy)

° M2 = (Q2722752aQ27F2)

o M: (Q72767q7F)

°e Q= (QU {Qf}) X (QyU {C.If})
e Y=>%,U%,

® q=(q1,4)
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Hw2 Problem6

o My =(Qq,%1,01,q,, Fy)

° M2 = (Q2722752aQ27F2)

o M: (Q72767q7F)

°e Q= (QU {Qf}) X (QyU {Qf})
e Y=>%,U%,

® q=(q1,4)

°

F={(ry,ry)|ry € Fy Vry € Fy}

Homework 1 - 5 Theory of Computing 2020 26 /72



Hw2 Problem6

o M]_ - (Q]_,El)é]_?q]_?Fl)

o My = (Qy,%5,05,qy, F)

o M:<Q72767q7F)

° Q= (QV {Qf}) X (QqU {Qf})

° ¢ =(q1:%)

o F'={(r,ry)lry € F} Vry € Fy}

® 0((ry,my),a) =
(01(ry,a),05(rq,a)) 11 FqpArg#F qpANa € XNy
(61(r1,a),q5) T F g Na€X N(rg=q;Vag,)
(qf,05(ra,a)) ToF g Na €Ny AN(ry =q;Vadg)
(a,qy) otherwise
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Hw2 Problem6

Z.E'_'uﬂagaf Fail ? EEEEBIE
e DFA
a b

start start

—&5 B recognize a* - B_H/AIZ b
ﬁﬂ% 2F fail AREE. ..
a, b

start

ELEBEEZHE ()

7 Taby BWHEER - BAASHRAMESER - BRS

Aizb - B_aAZ a
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Hw3 Probleml

A FHEE H ZKAVARA

m
frrﬁ

BIEEHIEER NFA
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Hw3 Probleml

F—/NE  —EEEFF% 1010 BFE - 5 ERRE

0,1 0,1
1 0 1 /7 N\ 0
Werorenere
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Hw3 Probleml

SE/NE 170T1* - 3 [ARkEE

1 0 1
(OO
start
IS RERIERE
ERE EREERNFE 1707

ERE=ERENFE 1 O*lJr
m 10Tl e tEmENEE
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Hw3 Problem?2

SR A mEE >

#a H— BB FER BB NFA BY accepting FRBRAEESE
complement

LUK NFA #8958 = 89 complement &R 59N —1E NFA ##:5
ELZE " BEHX NFA ¥4 1 55143 closed under complement
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Hw3 Problem?2

start
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Hw3 Problem?2

=] - . o
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Hw3 Problem?2

NFA ol D82 5L EERY DFA
2 %0 DFA BV accepting 1R Z E L BEMEEFESHY complement
X DFA mi2—1& NFA - FTRL2 closed under complement
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Hw3 Problem3

A Th 1.39 B9757% ( subset construction ) 18 L% ER DFA
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Hw3 Problem3

OO
@) ()

2Py Homework 1 - 5



Hw3 Problem3
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Hw3 Problem3

{1}, {1,2}}
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Hw3 Problem3

E—/N\&
a, b
é?]) start
o'({},a) ={}
o'({},0) ={}

Homework 1 - 5

Theory of Computing 2020

35/72



Hw3 Problem3

H—/NE
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Hw3 Problem3

E—/)\iE
a, b b
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Hw3 Problem3

E—/)\iE
a, b b
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Hw3 Problem3
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Hw3 Problem3

F_E

) () () (o)
@) (63 (@) (o)
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Hw3 Problem3

FE_/E

® @ @ @

E({1}) ={1,2}
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Hw3 Problem3

F_/NE

@ @ @ @
0006

FY={{2},{1,2},{2,3},{1,2,3}}
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Hw3 Problem3

FE_/E

@%@@

({} )—{}
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Hw3 Problem3
E_/\gE
a, b

@@@

¥({1}.a
Yy |
5I?%%1Fﬂilﬁi§ﬁ?l§ {1} MEERMK {1, 2}
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Hw3 Problem3

FE_/E

0'({2},a) = {1, 2}
o' ({2}, b) ={}
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Hw3 Problem3

FE_/E

0'({3},a) = {2,3}
0" ({3},0) = {2}
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Hw3 Problem3

FE_/E

6'({1,2},a) = {1,2}
5/({172}7b) = {3}
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Hw3 Problem3

FE_/E

6'({1,3},a) = {2,3}
8 ({1,3},b) = {2,3}
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Hw3 Problem3

FE_/E
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Hw3 Problem3

FE_/E
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Hw3 Problem3

FE_/E

ﬂﬂJi,m&éULEﬁﬁk“t
{1} 81 {1, 3} EmEENRE—EMAZE (Why? )
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Hw3 Problem4

25 Homework 1 - 5
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oul
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Hw3 Problem4

OU1)*

25 Homework 1 - 5



Hw3 Problem4

(0U1)*110
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Hw3 Problem4

(0U1)*110
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Hw3 Problem4

(0U1)*110(0 U 1)*
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Hw3 Problemb

F—/E  FENFHUE—CEZ 1
ZRERERER/THWIEBIR | (1(0ul))*1
EZREERER/BENEIR : (1(0U1))
AFHER : (1(0U1))*(eU1)
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Hw3 Problemb

F_/N\E FEAEFFFE 011

REHIR 0 BEMABELIR 2 B LMW 1
BERE—RBR 0 ZAI0JUE—# 1 (FHES 1°)
ZERCIIERE—# 0 - BL@EEEEBM—@ 1
E%Bzmﬂn 1 El’] 0 ?Fj bgﬁi—ﬁgﬁﬁ ERERRAIZ 0

Atxﬁmlmumr
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Hw3 Problem6

%—)E

@ b*a(a Ubb*a)* @
start
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Hw3 Problem6

FE_/E

start
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Hw3 Problem6

5/
(aUb)a*db
start
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Hw3 Problem6

2B

(aUb)a*b(aa*b)*b

start
eU(aUb)a*b(aa*b)*
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Hw3 Problem6

2B

start

((aUb)a*b(aa*b)*b)*(e U (a Ub)a*b(aa*b)*)
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Hw3 Problem6

KEBEER state WIEFR AR - EEREBEABNEM
1-2-3 eU ((aUb)a* ((b(an) Ua)a*b)*(e Ub))

1-3-2 €U ((aUb)(aU (b((b(aUb))Ua)))*(b(e Ub)))
2-1-3 eU (((aUb)a*b)((aa*d) U (b(a U b)a*b))* (e Ub))

b)(
2-3-1 ((a Ub)a*b(aa*b)*b)*(e U (a U b)a*b(aa*b)*)
3-1-2 U ((an)((ana)U (bb(aUb)))*(
3-2-1 ((aUb)(aUba)*bb

)" (bU bb))
*(eU (aUb)(aUba)*db)
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Hw3 Problem7

qq

q Nz 18 o |3l g
q, Bz 0 Bt 0 Bl ¢
q 1z 2 B 187 ¢,
g 12 0 Bt 0 BB ¢
q "z 18t o i3l ¢
q Z2 & 113 g
5 001001
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Hw3 Problem7

qq

q, 1z b &t 12 ¢
q; Iz a Bt 0 883 ¢
q, Bz b @it 183 g
g 12 b B 1 3% ¢
g, 12 b B 0 B ¢,
q "z a it 1 883 ¢
# i 101101
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Hw3 Problem8

An FST T is a 5-tuple (Q, %, T, 9, qq)

Q is a finite set of states

> is a finite set of input symbols

I" is a finite set of output symbols

0:0Q x X — @ xTIis the transition function
qo € @ is the start state

Let w = wyw,...w,, be a string over ¥ and x = z,2,...7,, a string
over I
We say T' produces output x on input w with the sequence of states
7,71, - T, When

@ 7o =4qo

° 6(rj,wiq) = (ri,x,) fori=0,1,...,i—1
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Hw3 Problem8

BRI
RIRFEEHBRER L FST WEFRRE
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Hw4 Probleml

& A BB B7% regular language - BB—EKSEI DFA M4, My
shuffle B987%2 - 122418 (0 B L ) wy € B WFIT - XNIZ441(E
wp € * WNFTT

MHERE M, 12w, XL 7EE My 12wy EHSL - FEE
2 M, B My #EIZ BB accepting state
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Hw4 Probleml

Mi = (inzv(sian'vFi> for i € {A7B}
28 —1E NFA M = (Q,X,6,qy, F)
Q=Q4xQpx{A, B}

dop = (qAan,A>

F=F, x Fgx{B}

I
W o

> >
SIS

5(<T17T27X)7a> =

I
)

A§AA
5
E
b
I

I
[
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Hw4 Problem?2

NARBOUEE 2 SABEREBA

WHAEELERES

=EmE 1+2 & - EHW 2 EmEEB 18
PRUAEEZRRVR : 1 BEIAS - EAEFHRNE (2 88 ) #
fu
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Hw4 Problem?2

[00]

[11]

[00]

RS (a, b) NRILISAEN a - AENHEFZ b
BAxyl] y=(@+b+x)%2
PkEEE] (c, d) MRBE - c=(a+b+x)/2,d=x
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Hw4 Problem3

& pumping length % p

ﬁﬁ%&?%(ﬂwqﬂw

e . \ en 0 N
SBSEDR vz - B |oyl <p - y BAR L}@m

May’2 ¢ E(SE—row B0 HEE" row V0 BEA—K - —&F
AEZ reverse )
s HHSEE
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Hw4 Problem4

C, =AZE regular

H—1E n M= - AJABBEBREESAZE 0 2KF A

24 _EHEHF X B Xy ZEWRE Xy=2x X +y(mod n)
H0H X NERES R

BIBIF Xy RUERES (2x R+y) mod n

Homework 1 - 5
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Hw4 Problem4

2218 DFA M,
Q={¢;|0<i<n—1}
¥ ={0,1}

5((]7;7@) :‘Q(2><i+a) mod n
REIRIRNEETS g,
F={qo}

C, BAEZ e?

Naturally € ¢ C,,
ABLIEBRGERMS &
MREZ - IBESEIEMNEBNMZ C,

MRAEE B C,=L(M,) —{e} = L(M,) U{e} - IRAZ
regular B9
FLEO[H] C, % regular language
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Hw4 Problemb

< A BFBERIXFRAMM language - BEFTKAEIS A
2 %0 regular language Y complement & Z regular

= A % regular - BBEE A W &R regular
TR - & A A2 regular - BITIZIE A 1°RZ regular
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Hw4 Problemb

78R A A2 regular

B w=0P10P - w € A - p %4 pumping length

AR |zy| <p -y —E=EHE—E or #ENIFEFFSH
Zly=n>0"zy?z=0"107¢ A

558 A A2 regular - M A h A2
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Hw4 Problem6
e % k 1@ state B—1% - LT EEDIMEE 1% - BE—=

R M 2—1& synchronizable DFA
¥ M WImIE state (q,,q,) M=
(o> @) — (h, h)

BELAREE—EFEs, , &

9a:9p

sQa7Qb

(qas @p) — (r,7)

4o, EBIREREMIE state (q,,q,) FILEZIE—1E state K7
%BF ., WRETLIZAER ?
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Hw4 Problem6

A k & state ZHARY pair =BT k2 &
BT s, ,, WREES -’

X substring of Sqq.ap X

(9a> @) = (4cs 94) > (4, qq) = (1,7)

BREP—TEFHBEEM pair (¢.,q,)
%BWBUE substrmg it s, ., BEZBIAHEEBUR

il ERE s, , BEERER K2
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Hw4 Problem6

IREEE k @ state (qq,...,q,) * EEMEITDET
BRKREE (¢, ¢p) IBEIE—E state IFE s
1518 k & state B (¢7, ¢4, -, q)

R ¢, = ¢, » IRTEE k (@ state EZREA k— 1 BARKF
BEW (05, q3) BB s, - EISAI={E state 18 - k 1B state

3

BERHAT k-2 BREAET

q1:492

PA3E# - EEEBREET 7 k—1 XR2%E - 5 k &8 state A=
HE 1 E%F

MR TBEEKRKNFE @ EEFENRERSZE
(k—1)x k> <k®forall ke N
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Hwb Problem1

F—/E
E=T=TxF=>FxF=(E)xF=(E+T)xF=
(T+T)xF=(F+T)xF=(a+T)xF=(a+F)x F=
(a+a)x F=(a+a)xa

a
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Hw5 Probleml

E—/)\EE
E=T=F=(FE)=(E+T
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Hw5 Problem?2

=

E—/N\&
S—CA
A—CCA | e
C—-0]1

CERRESR 1HNFSE A THRE/BENFE - MABR/R
S RIfE A RUBIEEAIN—(E=F
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Hw5 Problem?2

HE_/E
S —050|1S1|C |e
C—0]1

RITAEE CSC e ? ARME C affgEE AT - MAEE
@3y

Homework 1 - 5
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Hw5 Problem3

Y5 — B CFG B 1, oot #o, EEEPREATEE 2,0, B

£ reverse

5%

ﬁBJ—_ B, MEBBOLIBENER
oo C1CgeniCpy vy Cpye- J6201 s
3 T R

W FPBRE =, 2; B EEEMTE
£l - DRIEA] “/\EUE {8 CFG ROZE]
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Hw5 Problem3

%=1 IPE L BERETS

ERE  EMEZER X4 - 2P X BER—ERAEREN -
M # ARHTS (BB EREER {(0.b#))

R @3

ELERBASRAYR T BES9E AR ?
TOoPIER #X# & j—i>2
TOPER# B j—i=1

T tEEER c B—EFIT - &i=j ([E3X)
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Hw5 Problem3

S — LS'R
S"—aS’a|bS’b| T
L — X# | ¢

R— #X | ¢
T—#X#|#|C e
X = OX | #X | e
C—alb
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Hw5 Problem4

F—1E . B IEHNEZ

S= NPVP = CNVP = ANVP = the N VP = the girl VP =
the girl CV = the girl VNP = the girl touches NP =

the girl touches CN PP => the girl touches AN PP =

the girl touches a N PP = the girl touches a boy PP =

the girl touches a boy P CN = the girl touches a boy with CN =
the girl touches a boy with AN =

the girl touches a boy with the N =

the girl touches a boy with the flower
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Hw5 Problem4
F—1E . LB TENEZ

S
/ \
NP VP
ClN c‘v
a |
AN V NP
C\N PP
Al\\N \P\CN
)
A "N
\ N\

the girl touches a boy with the flower
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Hw5 Problem4

BB LTS #

S= NPVP = CNVP = ANVP = the N VP = the girl VP =
the girl CV PP = the girl VNP PP = the girl touches NP PP =
the girl touches CN PP => the girl touches AN PP =

the girl touches a N PP = the girl touches a boy PP =

the girl touches a boy P CN = the girl touches a boy with CN =
the girl touches a boy with AN =

the girl touches a boy with the N =

the girl touches a boy with the flower
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Hw5 Problem4
F_1E . LBt E#Z

S
/ N\

NP VP

ClN C|V\PP

N J \ \\

/]

the girl touches a boy with the rower
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Hwb5 Problemb

BRET—1E CFG £ a'b/cF HP i=jVvji=k

RO UIEMIRESAR i = j BRARSL j = k B4R
i=/BRMNsS  EX¥EEESELERM aEl b HAEMN c Al
EERER

j =k BETZILERE
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Hwb5 Problemb

S—-UC | AV
U—aUb | e
V—=0bVe|e
A—aA|e
C—cC|e

fETEISE CFG 2474 ambiguous
EEFE abe - OAJLIEMIEIEAR
S =UC = aUbC = abC = abcC = abc

S = AV = adAV = aV = abVec = abe
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Hw5 Problem6

A— BAB|B|e
B—01|e€

25 Homework 1 - 5



Hw5 Problem6

E—12F : BIIFRY start symbol

mks,— A
Sp = A

A— BAB| B | e
B—01|e
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Hw5 Problem6

E_1ERF B e

EBR B — ¢

Sop =~ A

A— BAB|B|e|BA|AB| A
B — 01
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Hw5 Problem6

E_1ERF B e

EBR A — €

Sog— Al e

A— BAB|B|BA| AB| A| BB
B — 01
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Hw5 Problem6

E=1F . =R unit rule
LA A

Sog— Al e

A—s BAB | B| BA| AB| BB
B — 01
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Hw5 Problem6

E=1F . =R unit rule

£ A— B

Sog— Al e

A—s BAB | BA | AB | BB | 01
B — 01
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Hw5 Problem6

E=1F . =R unit rule
ER S — A

Sy — BAB | BA | AB | BB | 01 | ¢
A—s BAB | BA | AB | BB | 01
B — 01
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Hw5 Problem6

FNERF : 2EIETY rule

=BR S, — BAB #1 A — BAB
So— BC, | BA| AB| BB |01 |e¢
A— BC, | BA| AB| BB |01

B — 01

C, — AB

C, - AB
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Hw5 Problem6

FNER : PEIETE rule

EBR S —01-4—-018 B— 01
Sg— BC, | BA| AB | BB | 041, | €
A— BC, | BA| AB | BB | O,1,
B — 041,

C, —~ AB

Cy, — AB

0O, =0

Oy — 0

0O; =0

I, —1

I, — 1

I; — 1
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