Legn)
\:: }“[ g
L=

L ]
el o e AN O 6
Sl Wi r /K 2 4

o Closwn properhes: Qca»lm Pruurud wdir,  hsia | coneakenahion,
Klesme Closure (by dafinihon) .
Ky Ky Hrb* 2 KNk, ""a""l”" (wmsidar G, [|@a2)

) Pﬁ&—'%—"—"——w- Krepulas = 3 m  sud ok Y ACEK, A1 3 me

Az uvrwr wh  |urlsm , W21 omd WV € K %(n.-ki...

Poot: DESM G b La(@)= K. Sk m= 1. .
Pick A€ K wit 1813 wm. b b< 8 be awh Hof \tl = m.

& t vish o loset ene tmie hnce o X be L‘tm;&h.

= _ e.xmpﬁw\

N4
O w
u
- =y ! } @
To x b
N S
\__—//_ £ e -

B APH‘““"’“ OF ?unphz Lewma. - K= iqt L‘.' \ l‘-p \} 14 Wt-r?hlﬂ'\

P ot Suﬂm-ﬁwm’w«d&oﬁw K & rf-r-l“' . Pick &:=d™bTek
ot _
shere M oo w Fth!a p PRV

Al A <™
Seo Az @b = uUrw ) |UV'l >

\wl) 5 ur'w e K

i " _ ’

luv) ¢w = uv a7 B w=d V=&, Jre &m, k2l
m-0t) m

Se w= A b . NP

. _ . . )

e Lom. Tew wetw = Sa T UMEN = .

Ginea ™-K 30 K3V, 2kmam-k 22, @ cstedicdn on



Reviow of eﬁqulemcﬁ \dﬂ-hmo

Given a et X, adﬁhm Ron X © o wigek Re X x X
(@pPeR , then 2 rdln!h!ba‘, wiken Ry

M X = N ok of nawols, 2Ry A wed & = .ams_

uRa , R4y 2Ke

R s ﬂ_jg_‘\j_-lgltu ﬂﬂ"”"\ 9 UJ rq-f.txu . aRz
U) Samm)df(- 3 IR‘& = aﬂt

Ul drewsibive @ ARy, yRy=» %Ry

EI' ‘EE"‘ -md‘ Mm \‘.I'. ah ‘1\.&-{“1"‘"."'
il - “bﬂ“ﬂl‘ ‘rg,Q.&“"ﬂ % dransihve b‘i M" aa\hﬂh\.c

b epinlines i R dewsted by &,
Equiabmes done or et [®)g SX 4 2€* = AR ETS
Cromph s 4] 4 = ?“*\KGN} = 34,8, 1,0, 24 o

S

fw: The ek of al eqivalence cJomses {[;.]R ‘ ne X} Jorm A E_a:hja‘g-: ok X

% (~ \/m G Utk =X Bovein K- ety
\ ma e difjrent
[0 Cdmd =9 pairwise. dijord

© [ F D) e 4

Suppese P eontmdnchon | La)o M) %
Pict WO TH) = %2 A AZY D
M: )-°3m~AS 2 5°; 51574’"} ‘
Ei]".,.ﬂt = 31. "I?f )0, - } 2 P‘ﬁul& Gllquut
2] wed 3 '3151,:1,...’}

Dt [y O Py = ™=
:DV_’ACX* =9 » ™. tq‘ dﬂh“fj Qﬂ“'f‘bﬂ‘l M dh Q.

1 ?—ga =) Dﬂa = L‘Jg .

covers N



:—"LJ‘LU’ ‘\\erm,[( ()m,,m,ei‘g -- ,t,!;wl

s Another Mmk.&eéhu. of n.U.JM mew
.WM on TV indned by K:
prt (R)] @ [K\# = Q8]

& [Yued': puek = ku e K]

e
(

Nete: 424 (Ry) => Wu o su 2w (Re)

Ry 18 z"\* lhurm.ut (vt contademakion)

OETN\J.JMA.U- relalhen en <% duend bé~q
(a2t (Ra)) @ [«(%e,A) = < (% £)] V [x(%, £) @ (%0t) undehined )

Not: A4 (Re) = [A2t (Rea))) A [ 24 (RLnw)]
R “refne’ R sl R (%)

. _EKM&{!{-'- k= (ad)*
R = (ad)* |
[a) CRe) = a (da)¥
] CRe) = 3%- prie)




.uh).

'i Il NEMM_M%
Tam :  The -Pollowina are ulujmle‘.ir

1. K & nr,.\,u..

2. K W uwion of Aowe e.tqjvaluu cJonoes of a
-eq\.\iulmu ﬂo{, f{vd.le. index

a Ry s fuile ndex

pE: (1=3)
K= {tb](ﬂc,\ } ,sc-t} = RG T3

(2% Suppose R is e given qdwlwu rehahion .

n'abd —immv{ad

Lt G be O DFEM wibh L@ =X

He \‘qu.u‘ﬂ.d ﬂu\v-lm

£ D> 822 (R

culhies b shoo Hak R vefma Riy 0oy b2
set(R)
= Mu:au tu (R) (R ﬁw,;w_)
\
YRV ATEL S & tu €K (K uwiow o _g\u;“_l“g Jonata ot R)

=) Azt (R¢)

@’ﬂ Y temabuck @ DFSM G-

x= {0 e) 4eT%3

Xwm= { [_&".\CRy.)l e K}

% = [8Y(RW)

£, ) = [#1CR)
iwlics 1 4 0} viabes i minind DM S |Re) - |

(B)Cro = (&Y

; - @d * . a
E_'_x_gﬂ._% . K @ ) e - A s . [—.'-3 G“ = a Ld'\.)*
— A 3 4
Q“(\--. el S ) (R = SX = prir).
A K
> \_:'._ﬁ“
[T d

Rewwfk #- Cq) Lodes  n NM#.;.DFS""\ 'P"’ K

(e Ray, Tofin Ripey Joe g sl O ) 7 1R

ghaden tn wininad DEsm 2 (R} -1 )



Masrithma :
Mgorithns for Regalin grages
eﬁsnm: K =<7 Cmshuet DFSM @ _such tHat L@ = K.

kK=¢] & [ReOt) AXm= ¢], L hene
fo, (o) = sk & meachable gkt fon %o .

Ci“ﬂt‘_“_":t_ [K,¢=k,_] L) |_km<,,—¢3
@3._«&3\“ for  Gruputing Reachability:
. Y

1. Twhahon Sty - &:(Zo)::c# j Rf-:(’“)-‘- ixy 5 R=o

2. T._kin-ken Ahp.
R [\ o X
Req, (re) = Reg () V

R e ok k-
izex- Re,, (2e) dxe ch (%e) - Reg (%) jrel:
w(x,e) =2k
3. Ermulrmﬁkf’ Peb“ (o) = R,h(-u) Fhiiian fg(u)— Q.G(u) AH})
d.u R= R+l agko b 2.

R

: Co mpkld_:a
" _P:o(g) uf .fmscat'-)

4
3 ¢
s éakum.cbiuat)(?h) akrn -l-oc:»-?ui:. &(W—)

Defrvilion q & callid accannible t Re (1) =X
G iz colled co-acteds ble c{: &"(-a} AXgp=b ¥ 261

Lvim = occtasible + Co-accusi ble.
L3t s olwwp possible knd @ l»?.—o.-,uivM keim M for G
v minemed SM O vauat e dim.



A e, 1 Wi !;‘"“*‘ SM: “"J‘\W‘,‘}f!}"ﬁf_‘.‘ .

fo
e
AF o

o Collows from M\a).ill Nerode Chomderizahon fot a A¥m DPSMG
g winimad H
Ee‘&: (oC (%), o(u',&)) ¢ mexm] => I:a.:-a.']

P Aarwgﬁ. 1"‘13 \4 -H-I»am uh-n.ﬂlml.

. Connidar o im DFM G with L $*  (ohwwise maiwimdiiiil)

Conbuet G = (%,T. &, N0, %m)
Them a Fniral- At (2,2) € Fm* (X-% ) mmot ot hl-Wli.

N pafrs wadse caa b
Gividiy s Agrz (Rt YW (Foxm e XX} paim w0

G: = Ciii)- Ao Pairsu.swc,k mmdm"h-
°

k e

' . (@) o)) EB
Thorshion ™ Atz A" ja.2)|ac at- € )E B
Grsar:= (i“q) 'A‘u-u

Y ] = 'W-
Teamivalion shp < Pew™ P dar Kizwt) gd



L Button e -down problm ”

» sn{‘g:l:d featuve onvl'alea\ n Po{*u\h..uv L\a:ard\M nadbiine
(saw mill  die pre@) b 're,ctuifiwa machine be only allowed
4o clart when both hands are Pvessma a . P“A'W
(cann't  ghart maduine '0“] ent hawd )

\ga“ P4 dua "mj—_

T

‘_E}“
o %Eg_‘. Bucc essive ghar ovens must be blocked unles .
of bot~ Hre ‘P‘gn«buﬁ'm even

ge{:muleﬂ b\, axecation
(canwt et How madhint. by wiia down one hultor  avd
gress\'na JdM- ot —E\m ‘oa b&i»} 5;\16 one hard )

P

Souvee : " Bagie Conbw) 5‘0’&!’% E-vg-" , Preahie HAL, 1991



