KyoTo UNIVERSITY

PNIUXLET —FHBES
~ B REtER - BNSHERE ~

EES AR

DEPARTMENT OF INTELLIGENCE SCIENCE
AND TECHNOLOGY



[ B st |




EF#ict= : |
INEWVWANBEEBDERIIIEEBRI TR E 8

Bt T= - NSV AN EERDESR
s BERRYDR : Y-M2EZ(E0(nlogn)
= TRIHNUIO(n)TH]EE :
SEER(CO(n) TROFBAE

— BT —AT O(n)'CEDb‘aﬁiﬁ
D_D2DPDHZIEITT

3 KyoTo UNIVERSITY



EHHon)DNEFHETE7 IV IV L -
DAY — I\tﬂb%zn CaJgefch'. =BT —XT0o(n?)

= q « Partition(4, p, ) DIGR © J b e |
1. k < q THNIL KOBIEZR(TA[p: q]lCHD
2. k> qThnld. kOd3EZ(FA[q + 1:r](ChD

AIFH(CPartitionZ M ETEEHZPETEL TLXK
s LAY (C(SREIRE Y A R (E2E 4 (SRHTULKDTOo (n)

T(n) =T (5) +0(m) = 0m)

B —ATIIRBEIREY A XEEZUNRSRVDTO (n?)
= [ RB YA AHEE(CEEZR TR TLKEDICUELN

i KYoTo UNIVERSITY

—




o0 () DIEFFFRETE IV ITUZ L
SEITEVWEVWEAR 2EDTLD

*Order(4, k) : ADFHWSEEBINEVWERZR DTS

1. AZSETODIIN=TCHF. &IIN—-TZY—-KUT

ofE (3FBDE) Z2RBDlF. INSZESDHTTET
D (FFEDOEZRDY—MIEIRIF-I TTEIACLITER)

2. TOHRIEM%ZH DTS Order(T, [n/10])

3. Azmd&D/NEVED (S,) . BALED (S,)  REL)
5D (S3) ([CDEITS

4. (i) k< |51|72Lb(10rder(5 k)ZRAT
(i) |S{] < k < |S4| &b(i midBIDE =
(iii) k > |S;| + ISZIB’D(Ff B
Order(Ss3, k — (|S{] + |Sz|))€§{f—f§_50

5 KYoTo UNIVERSITY




EREe0n)DIEFHETEV VIV L :
SEKITVWWEAR | ZEDTKD

*Order(4, k) : ADFHWSEEBINEVWERZR DTS
1. AZSEIDOIIN—TICHF. BIIN—-T%=)—-KNUT

hoYE (3FEDE) ZRBDlF. INGZEHTTET
2 (EHEOEZRDY—-NIELHFRTTERLISER)

2. TOHRIEM%ZH DTS Order(T, [n/10])

3. AZzmdb/] Sk 1Sy) REW

8D (S3) | coooo00O0
4. (i) k<|S;| ooo0oo000O0O
(i) 1S:/<1| ocoooo0o0oO0 1IN DR
(“i)k>|510000000 _
OrderC 0000000 ERE

x




BOn)DIEFAFETE IV IV L
J%EOD,@H o5y

«T(n) = 0(n) + T (E‘) T (EnD = 0(n)
—ATYVITADIUET (i)Order(S;, k) hNEEFNZET S
—hIEMIU_EOBIRND B il

—U i THRIBENNE VBRI FRA nfE

[ BERRY(C(E &) — T OF SUEZEEHIZFR DOHF SYE(F
PREAROFHIYECTEOTUVD ]

~2ARZDEIUINV N —TOENZENDOFIYEZH DT
ZTOHFIYEZEDE . BELCREAROPIUENEIND(ET

7 KYOTO UNIVERSITY




BOn)DIEFMETE7 I IUAL ;
J%EOD,@H o

«T(n) = 0(n) + T (E‘) T (EnD = 0(n)
—ATYVITADIUET (i)Order(S;, k) hNEEFNZET S
—FhIEMIN_EOBIRND B, 8D

—UTehto TR SRS A
0000000 *
s BEINICIEIZ2 | oo 0 0000 RO B
BAREAD! 000000O0!
_DAEDE | ©000000!  REEHIHT
ZTOHSYEZY OO 0‘9__9_9_9_,' 9&1ED‘HRHZ>(¢§‘
’“E(c‘:ﬁ nAE]

8 KYoTo UNIVERSITY



REO(n)DIEFHET=E7IVIUAL
]

STREEDEL

nEI s +s,+ - +5, <1ELT
T(n)
N c (n < ngy)
| T(syn) + T(spn) + -+ T(sgn) + c'n (n > ny)
FIREE. T(n) < — = 0(n)

1—(s1+s,++54)

.% = 0)7—Z_@(Isl = %JSZ
T(n) =0(Mn)

= TH0. b OEIREEIE

9 KyoTo UNIVERSITY



[ ENAOEHELA |

10 KYoTo UNIVERSITY




PHHYETIENE |
e x BIRRCDEI LR MA 7Y T (EEC

« BN HER RS D B A BICRIEA BIRIICHE
D ENFEE - NI
—FIRIETIERE : RRNATYT
- BN TEREDTRN
1. MEOEBEEZBRNCIER? | HElfs
). FREEIRIICIBR TS | emu

3. MNAPYITRERETE IS

11 KYoTo UNIVERSITY




B RYETIENEDNA > b
BEDEVEDUICLDRNZRAL,

»DEISNIZREIBENELL CLWBIHSICENELD
— T TIERIUERBZAIE HRAFZECRD
—RRATYT TEEREDEVFDUN AT EE
A& (LR BENELDD

5B L CL\BZENBIRYETENED

Hmh

5 (CWV S BB RERED
h¥

12 KYoTo UNIVERSITY




FIETEREDINA >
FEDEOVEDUICLBRIERAL

»DEISNIZREIBENELL CLWBIHSICENELD

. Y
/7'7\ é" R, :/8 P 3t P
Pac
(“j.zP/,},‘q;.,.aﬂq AT ¢ B3 rel .
B3 FEREN EEL CLVDENBNBYETEED DT

13 KYoTo UNIVERSITY




FEYFTELEDAI Di

EEDITHIEDTE —
.ljj : '/fj_-glj Al,Az, ...,An pi_l{ Al

Tuap AR A1A; - Ap (= Al,...,n)
= BHTE TE2H11E
—A;A; 1 DETE(RO(pi—1 pi Pis1)DIND

=4,:10 X 100, 4,:100 X 5,4,:5 X 50 £TBE

— ((4,45)A3) = 7500
—(4,(4,43)) = 75000

14

KYOTO UNIVERSITY




BEDABRKI(CHITBERER -
PIRDERIEFR IR D =EAAOESE TESN TV
"A1 Ay Ap(= Ay ) DETEICBVT. kBEBODEIN
2 {BETD
DFD A, (A1 2R RIGETEUTREICHRE IS
o 5RHC. RIBDFTEIAMIO(py vr D)
 CNNEERE CTHAIRE. Ay & Apyr 2 PDETEIXNE
ZNENS/N\DET (BB EIREOEEAZD(ET)
I8 : 25 TRIEINE EPNENZIA MR/ NDED(CES
MAZ BT 2EOIZAMYEETHB(ET
= DFD, EAREERERL. SiDEEREE COBNTVS
15

KYOTO UNIVERSITY




BEDFBRKICHITDERR
PROEEARIEP D EEAROESETIESN TS
"A1Ay - Ap(= Ay ) DETEICBVT. kBEBODEIN
18 (C{BETB

DFD A, (A1 2R R GETEUTREICHE IS

o 5RHC. REBOHEIANMIO(pg P 11y)

" CNH EE DETEIANS
enzng (&) (A b (A fxs
I ; 237 DEDICES
AR BITIFT |
= DFD., FAN IKBNTWLS
16 KYOTO UNIVERSITY




B/ NIZAMIDWTRDI I DBIFET :
23T REDEREAZEENE TAESREEAEZ DD

"A; ZETEIS5/\DIANE mi, j] £93
mli, j|[FBIRIICRIRTSES :

mli, j]

(i=])
{mmmzk mlk+ 1,jl+picipep; (0 #J)

1<k<]j
A DE/)\ 20l YN e (BNIE)
tc_‘Cﬁil EXSI0)) sTEIAR sTEIXb DIAb

mEN?

KYOTO UNIVERSITY




;lh ./ ’\I_:E”E:\

g/]N1A HZDL‘T'f

ap TSR DS

J2TAF T RA5 (3

'Ai,___’jjc‘h:g-l_%?‘
=ml[i, j] (I TE

mli, j]

min mli, k
i<k<j L6, ]

B DR\
STEIAN

BEOR
Sz

(L=J)

-Pic1 PP (@ # )

e (BHHIE)
DEYIN

ECTHEITHON
REN?

18

KYOTO UNIVERSITY



ENETIENADETE =
7|'\|\1A7‘J70n‘|' 3 (CLDZ IR THAEN K ED

i = j—10FS
i = j—20FS

Bowon e

* BIeNOERICLDER/NDmM[1, n)ZKeD

= [INNAPYT | TETE
i = jOIZECOVTETE (£

[CDWTETE (m i+ 1])
(CDOWCETE (mli,i+2])

f0: m[i,i] = 0)

—J:.:ED‘nZT‘Jj TNTNTOM)EOHIFTEHN, €N

/"rl-\— =3

ZNOFHIICO (n) BHEROT. ZEPTCOM3)DETE=
SDk%ZEC[EL THLTET

J\WIRIY) . RE

JZT, CDE=.

EROEIIEDIEERES

19

KYOTO UNIVERSITY




BHETENRDETE S
NAAPYTETERICEIDZ IR E TREN K ED

* BIsTNOEA(ICLDER/INDmM[1, n)Z3k&D
«[REATYTITETE :

1. i = jOBFEIOVWCETE (&880 ; mli,i] = 0)

2. i = j—10FBICOVWGTER (m[i,i +1])

3. i = j—20Z8OVWGTE (m[i,i+2])

4. |

_J:nah\nxj 3. \ s }‘2. mU.31] ],}_,‘_'%En
%nd)n:l:'1 . g (12 ] He
" _ . = - m[.2 m(2,3 _

ISV Z ZET
KEROENIE 1. (<} ol miz2) wmiss

M



BRYETIELE TSR
ERETEE(CRD
= RS EVEIFEI

mli, j]

- 0 (i=1J)
B l.g;{igjm[i, kl+mlk+1,jl+pi—1pkp; (G #))

 NWITHDOLETE (DEINUA) ILLIEHIRETEZICRD
n—1 -1

n

T(n) = z(T(k) LT —k) +¢) =2 2 T(k) + cn = 0(2")
k=1 k=1

21 KYoTo UNIVERSITY




E Y/ \LDBﬁ%ﬁu Fl:ﬁ% -
2 ’)O)%@J (CHIBICEFNI5EOEM D RN ZH DTS

= RHX = (xq, %o, ..., X )DBBTF 5 (subsequence) &l
XHBLK N DEZEHEIDIRVEED

2 DDRIUXEY(CXHUT, RIIZHA A DERDZRINDES
Nz ILEER D RF eSS

» xS EEP 9 R 51 (LCS; Longest Common Sequence) :

~ A 1 2D0F%5
X = (xl; X2, ---:xm):Y — (Y1:ZV2: ---»:Vn)

_Il:jjj : XtYODLCSZ — (Zl, Z9, ...,Zk) %_:Utj

22 KYOTO UNIVERSITY




E Y/ \l_l:llzﬁ/%ﬁu Fl:ﬁ%

2 ’)O)%@J(L_/ LB(CSFINAG:EOEID R ZHDTD
= RHX = (xq, %o, ..., X )DBBTF 5 (subsequence) &l

RFNCHD

PINET) ><: (ab c. b dab) REIDEE

XHBLKONDOESZERDR
CN7zthm
" ER:§/ \EE /
_ljj:z-z (EC,A' 6)

// aguence)

X =01,%0, 00, ), Y = (Y1, V2, o) Vi)
_Il:jjj : XtYODLCSZ — (Zl, Z9, ...,Zk) %_:Utj

KYOTO UNIVERSITY



BB ER D R 5 R B
2 DOD?@U ([CHIB(CESFND2EmE=DEI D R ZH DD

"RHUX = (1, X Y = (b.d c o pa) Ubsequence)&(d

XHSLKDHhO! : l / /
X = C
DDDXRYXEY \ \a\ DEBTZRHNDES

(_n%_:/\l_g/\x (abcbdab)

» iy = 5EEP 9> R 51 (LCS; Longest Common Sequence) :
— A 2D20F5
X =(1,%0, 00, ), Y = (71, V2, v, Vi)
_Il:jjj : Xtyd)LCSZ — (Zl' Z9, ...,Zk) %_:Utj

24 KYOTO UNIVERSITY




BB El D R DS
LCSHEE }Fﬁ I EIEZED

27 = (24,29, .., Zx) & XEYDIERDLCSET B L

@ Xm = Yn DES. x,, = V,, = 23, Cu
o~ 7:_\ Zk 1 = (Zl' A TET )Zk—l)(j:Xm—ltYn—lo)LCS

— DFD REOFH—ELTLNIE,
=y, = z;, EUTLCSZIDHLES

@ x,, # Vi, DD zp, # x,,, 135, Z(EX,,,_ EYDLCS
@ xp, # Vi DD zp, # y, BBIE, ZIEXEY,,_{DLCS
—DFD, —HUTULWRIIN(E, BICRFyT

25

KYOTO UNIVERSITY




aeRILBEP DRI DTS

LCSHEE }Fﬁ I EIEZED

27 = (21,25, ...,

- jés \

=y, = z;, EUTLCSZ1DAF

@ Xm = Yn DESE, x,,, =

o N 7:_\ Zk 1 = (Zl,Zz, .

CEDLCSET BE

Yn = Z Cs
) Zk_l)(j:Xm_ltYn_lo)LCS

N, RIEEDOXFH—ELTLINIZL,

HEyces

@ x #
@ xm #* W
—DFD. -

26

Xm-‘l tYM 0 L(S

X'l 9 XZ, **% ZM‘I 3 Lm

|

)12.’ 3701,)’“

CS

V)

e O UNIVERSITY




LCSDEZ(CDWVWTHLDIZID
EHYETENE(CEDO(mn) TETETES

"X, LY, EDLCSDIRSZC[i, jlETD

"c|i,j] = max
0

FIFTV

cli—1,j—1]+1
max{c[i,j — 1], c[i = L,j]} (x; #y;) « @B

= c[m, n]H0 (mn) TK:z

27

A

(i=0FrklEj=0)
(xi = Yj) <@

KYOTO UNIVERSITY



BEDRERX @
EROFE(L) W) "W I TR FS

" LCSI/)\WI NV THERL TS D

—F : LCSIFEEHDOD bdcaba
(RERZRESEEZHDDD) g
=51 IZ
—-X = (a,b,c,b,d,a,b) b
-Y=(,d,c,a,b,a) d
—Z = (b,c,b,a) g

28 KYoTo UNIVERSITY




