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HEN

m Polynomial time inference of extended regular pattern
languages (Shinohara)
m http://link.springer.com/chapter/10.1007/3-540-11980-9_19

m Regular pattern O minimal common genelization (mcg) O O
gooooooo

m Finding Minimal Genelization for Unions of Pattern Languages
and ... (Arimura+)

m http://www-
ikn.ist.hokudai.ac.jp/~arim/papers/arimura_stacs94.pdf

m k-multiple minimal genelization (k-mmg) OO0 OO0 O000OO
gd
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HEN

description (pattern) ~~ concept (language) O (given) strings S

m 1 00 description 0 100 concept 0O O OO
s 000000 SOO000D0O

m SO00 (0O, covering) DO0O0O0O0O0O0DODO description O
JOddd concept OO OO

m 00000000 concept DOOOODOOO
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Agenda

1. 000000 (Genelization System; GS)
s 00000000000

2. 00000000
s 00000000000

3. multiple description
4. k-mmg OOOOOOOODO
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000000 (Generalization System; GS)

goboobooobobooboooboonoog

m description OO QOO0 D
s DOOOOO <

m 000 TeD

m 0000 object 00O
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HEN

p=q
m g O p O generalization (O 0O)
mp00 gOOOODO generalizeO0O0O

m p 0 g 0O instance
mqg00 pO0O0O0OO0O refine0 00
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Concept by description

Ud pO0O0OODODO concept OO O

L(p) = {qg = p: q is object }
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HEN

concept U OO OOOONO

m description — Pattern

m concept — Language

Language 00000000 (L,C) 0O Pattern 0000 (p,=<) 0O
gooooooboo
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Prop.

p=q=L(p) < L(q)
s objectsO0OO0O

mscl(p)

B = s=<p(00)
— s=<¢g(000)
<~ sel(q)(0DO)
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Reverse

p=q<"L(p)C L(q)

gbobobobobob
0000000000000 GSO completeGSOOOO
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000000 (Regular Pattern; RP)

= 000200000000000000: ¥={0,1,2...}
m 00O (object): S°°F
m 0000: 3° = {e}

0000000 X=4{x,y,z...}

000000 (Cux)r0000000

s 00000 00000000000 DO0O0O00O0O0O0O

m e.g. 0x01y0
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RPOO =<

goboobodg g—pU0odbogooO

p=q
oooo

OO0 RPOODOOCOOOOODRPODOOODOOOOOO RP
OO0 RPOOOODOOO (DOOOODOOOOOOOO)

s J0000000: 00000000000 (erasing)
» J0000000: 000000 (non-erasing)
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godd

m 0x01z00 < 0x01y0
m 0x010 < 0x01y0 (erasing)
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gooon

00 {x:=y}(0000OOO0ODO)
m 00 {x:=yz} (erasing)

goog

pP2qAp=q <= p=gq
00000o0oobpobogbb erasingOD00ODO0O0ODOOODO

m 0x01 = 0y01
m 0x01 = 0yz01

gobodgboooboobooooboobooobobg
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gad

oo /ooboboboobob0 xxoboboooo

B XqW1Xo ... XpWpXn+1

mxeX
s w eyt (0oon)
= w e (0O00On)

gobogobobooobooo



Generalization System, Regular pattern language, Minimal Language and k-multiple minimal generalization

gooooobogn

m L(0x01y0) = {0x01y0: x € > ",y € -7}
m L(0x01y0) = {0x01y0: x € D",y € > "} (erasing pattern
language)

OO0O000000 object

m <00000 object 0O DODO
s RPOOOCOODOOO ST (Y000
= 0000000000000
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completeness of RP language

= p=q=L(p) C L(q)
= p=qg<'Lp)C L(q)

= |Y|>20000000000
= |Y|=2000000
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gooooogn

000 object (D0OO0)00 SOOOODODOODOOO SOOOO
gobogbbogodgooo
goood

S—p st. SCL(p)

mpeDO SO covering000 < SCL(p)
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HEN

goboooboobooobodo booba boo

vS. S C L(T)

s T ORPOOODOOOOOOODOODO
s 0000000000
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HEN

o000 “00"0bo0obooobooobooooo
min, L(p) s.t. S C L(p)
goooon

(D, Q)0000000000DODOO
mpCqUO00Lp) O L(ggOOODODO
s 00000000 (DO0)0DOOoOoOoooo
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00000000000 (GoldODOOOONO)

000 £L={L(p):peD}(eg. 00DDD0O000D0D0)0D00DO

» 000000000 L(p) 000000000000000
000000000 0= (s;,s,...)0000000 ¢0 O
n0000 o[ 000

s 00000000 MDOO

m M:o[n]— (p, € D)
m IN.Vn>N. p,=p00000O

s J000000boobboobuoboobobodgbon
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ooooboogoooon

Prop
p=qUDU

m D0000000: size(p) > size(q) (0OOOO0O0ODODO)
» 00000000: |p|>|q
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ooooboogoooon

object s00000000sO00000 p(s=p)0sized sO
size00OOO0O0

mSCL(p) <= Vi.si=<p
m < minsize(s;)) > p

O0sizeOOOO0DOOODODOOODODODODODODO

s J0000sizenODO0OOO0ODOO

B X1d1X2...adpnXp+1
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ooooboogoooon

SCl(q) 000 ¢q0000000000D00000000 (00
0:300)
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minl

m SO covering 000000000000 pO minimal
common generalization (mcg) 0 O O

m mcg 000000 minimal language (minl) 00O
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OO0O00000 minl

m object00O S

= 000111
= 110111
m 10011
= 000100

s 00:infix0 010000000
m p=x01y

gobooboooobooooo
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OO0O00000 minl

SO00000000 aia...a,00

B p = X1d1X2a2...dpXpn+1
s 000000000000 0000O0O
mSC’ L({x; :== €}p)
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multiple description (O O O)

OO0 description0 00 000O0DO0OOO0OODOO

u P:{p17"'apk}

m |P|< k000000 k-multiple description O 0O
m description 00 DOOODO k-multipe 000 D<ODOO

] L(P) = U,‘L(p,')
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godd

p=<qg=L(p)CL(g) 000D POODCOOCOOOODD
PCQ < VYpeP.3ge Q. = L(p) C L(q)

m PC Q= L(P)CLQ)
C L(Q) not hold (even if complete)
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multiple description O 0O 0O O O [

object 0O ODODO SOO

m S C L(P) — covering
s 00 (DK,C)oDDDODOO

0000 PeDkOoOoooonO

m 00000 PO minimal multiple generalization (mmg) O
g
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O 00 multiple

SOOoO00O pP=S0O0000

s SCL(P)—ODO0O
= VQ(#S). QZ P— 00O
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k-mmg

pPOO0ODOOO POOODODOODOOODO
0000 k-multiple D000 mmg (k-mmg) 0000000
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0 (k=2)

m object 00 S

m 000111
= 010111
= 100111
= 000100

= 2-mmg O 00O {0001xy,xy0111} OO
m {xyOlzw} O 2-multiple 0000000000
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To k-mmg

kK-kmmg OO0 00000000 OOOOODOODOODOO

1. reduced k-multiple
2. tightest

3. division
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reduced k-multiple

S0 covering00D0O0O0O k-multiple POOODO
VQ C P. Q is not covering

0000 PO reduced DO OO

OpPOOD0DOOO pOOOO0ODOOODODOO

Prop.

k-mmg 000 reduced 000 (- QCP= QL P)

m S [0 reduced covering k-multiple 0000 O
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tightest k-multiple

P O S O tightest covering D0 00O
Vpe P.pismcgof S\ L(P\ p)

UOpU0p0O0O0cover000000OO00OOODOODOODOODOO
oboooboot

m tightest 0 O O reduced



Generalization System, Regular pattern language, Minimal Language and k-multiple minimal generalization

Theorem 4.1

P O S O reduced covering D OO0 |P|l=k0O0O0O0O

P is tightest < P is k-mmg
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HEN

s P={T) 00000 (00D tightest)
m |Pl< kOO

m tightest 0 PPOD0OD0 [P <|P|<kO0OO
m P+ P

s 000 kDO PODOO
ooboo0 PO k-mmgOOOOOODOOOOOOD

s 0000000000 POODOUOOOOOO POOOODO
ooo
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k-division

S50 covering 0 0O O description p 0 k-division 0000000
multiple P O OO

= PC {p}
ml<|P|<k
m SCL(P)

k-divisionOODOOOOOOODO

e J000000(SO000)pO kdivisbleDOOO OO
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k-division [J

S = {01,12,20}

mp=Xy

3-division 000 SOO00000O0
2-division 100000
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Theorem 4.2

S O reduced covering k-multiple P 0 0 00O
Pis k-mmg <—
m P is tightest and

m Vp € P. pis not dk-divisible
m where 0k =k —|P|+1
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00 (0O)

m dk-division OOO0O POOOODOO

m divisble 0O O00O0OO00O
s k-mmgOOOQOOO
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000 mmgO00O000O0: 0O (k,95)

m P « tightestCovering({T},S)

mok+— k-1

m while k > 1 and 3p € P. p is dk-divisible to S\ L(P \ p)
p < Ok-divisible description in P

S'=S\L(P\p)

AP = §k-division of (S', p)

P < P\ {p} U tightestCovering(AP,S")

ok =k —|P]

m tightestCovering(P,S) O

m SO000 covering PO O OO
m tightest covering 000 (POODOOODO)
s 000 POOODODOO
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s
tc(P) = tightestCovering (S, P)

tightest O [

many petc(P). p0O S\ L(te(P)\p) DOODOODOOOOO
gooon

goood

O0OPDO SO coveringDO0O0O0O coveringD O0ODOD0O OODO
refine 0 0 00O (generalization 0 0)

m loop
mp—P
m assert g < pand (S\ L(P\p)) C L(qg)
= P P\{p}u{q}



Generalization System, Regular pattern language, Minimal Language and k-multiple minimal generalization

refine operator (O O )

basic assign
m{x:=a}(ae})
m {x:=yz}

OO0 refinement 00 00000D0O0OOOCOODO
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gooooogn

mS

0000
00000
0002
0002222
00122
002222
002222
1211
112111
2221

=) =1{0,1,2}
mk=4
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HEN

|>|=200000000000000000000000O0O0
oo

= > ={0,1}
m p=x101x0x3
m g = x10x210x3

L(p)=L(q)D0000pAqOD p#qOODO



