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HRBEEMEIC L 2EHT 0T 5 LOREILE

Al B B IR B EA

Kmlx, 7077 L0REILIEIC VT T
THERREZERTSH L) IHLS, BEE (Fusion) L
fb (Tupling) &V I L7270 75 LERFELH
HEDLET, RN TN T) XL/ OEZIZEDCE
# (Calculation) #i#0 5 FHEFIRRT A, BMEd,
BEBERTDEDITL®AH I LIZL > T oD BHH
TEZITEShAGEN T — s G0 ER 2 0% L, Mk
W, BHOBEAMICTL Il TR—DOF— 54
EEMSE LV HIEMOEEKARBT L. RET LT
Tid, W& ET 5L EEBRE LML T Catamor-
phism EMFTN 2 BENLER Y- VB2 EH L2
%, Catamorphism (283 2@ &G EE 2K LART
b, FOBLEIILSUT, BEICRIT A L) 2 MHE
WREE D L - LCHARERET ) 2RItk T,
HEHTHSLIHNED L 2T ar I L2 3ERD L
bONFHRYICERTE S, RKFLTIR, ARTE RV
TNIY XL OBARERBIE LT, — - ZRTTHRK
ol - BEBEICKFEEERAL, 20 ERT.

1 BU®IC

BET0r 56T, ERNLRELFO/NSRER
MEZEBERIZL > THlAELE T, KELTRr S

Calculating Fucntional Programs by Incremental Tu-
pling and Fusion.

Hideya Iwasaki, Zhenjiang Hu, Masato Takeichi,
HEARF KERTERRER HRIY /SR IEEY,
Department of Information Engineering / Mathe-
matical Engineering, University of Tokyo.

AYEa—-F V7727, Vol.18, No.0(2001), pp.46-59.

(B3] 2000 % 1 B 20 H3%AY.

& (BB %l $ 2. T0LH TR sT ASMETHR
ATV, 2OFFTELTLIPBEOLI VL OILE
LEERL V. FOKRELRERIY, BEAKECHE
W7 — 5 El - HEShAWEEEFS L2 L, F—
DT — S REEEBRBOBES WL EEESH L Z 2 10H
5. BE (Fusion) Z# (5] [24] &£ #l{k (Tupling) Z#
(6] [13]1d, TN &) HMEEBELEE TSI LA0E
THRE2UETL-H0, RRWOE TS 7 LEBRFL
Tdhb.

Rit, BT V3 X L% (8] [15] [17) [18] AL
PHLINLDTOS T AEBICHAMD ) L)%
A, FEHZEOTVLS, BT LI XLAHFOER
it Bird & Meertens I2£ %Y A MIETHBEROE
F At (Bird-Meertens Formalism [3], # L T BMF)
WCRBZENTEDL. 20K, Kz Eo—#BNELER
Ty ML 20 OB FRENHS (Object) - 4
(Arrow) & 547 [11]& LTER, LHOMAE
FREBLAWTTO ST A5 EBRL T {FiENL,
WKM7 VT XLAREFERL Cnolz, TRTFLE
BIIMTLIDLI LT TO—FIE, 70755128
THHLMED FHH” LI AT EHNTED. DU, K
WXTRIDL) ZatE% 70 s 7 L8 (Program
Calculation)” & %\ 3HIZ “EE" LT3,

BEIIBWTERRALERAT 57200 KWL 7V
TYRAL (THbLEREYED LTV T XL) OREEE,
18l 4 DIEEREL (map, foldl % &) \2x T 2 EHHAI O
BEEH IR T VY XL/ TREDRT, H51E
OEEIZ, ERHANLEMNOL DL L TAHMRKO LT
179 DBHKTH B, Lo Liss, BREY7TLITY X
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LA, ROED LREGFHERFoTWD.

e HHTUHAPHEDLLL L WT BT T LoD
CORMEO L WTATZh (TLT) X L) OEE
twIyTrurs LAEROBEL, BELVWHIRMT
RZLZEDNTRETH L. 2O L, BEOIW
BEHOT N TY XLOEEIZ L BEE, MwTid,
FHOF LTV TY XL %5R (&) + 55
HANEDOLD S,

o WM TN T X LGB I, foldr/build
Bl [10] [16], EEMEM = # [23], Hylomorphism &
Eh 2 BBy — 08/ 1210 &k 912, 5
RETEZVERN LB TRZ2OLL5. 2
DLH L EBUTRLERERICESE, BEER
VAT h(19] R0)REET LI LDPTRETH .

A, AIEICER T2 WO HICLE, ML
LZOo0ERFE — e LAl — AHAGHhETHE
Hi B0 2B0EH#RET L. &612, APTEZ Y
TLT)XLOEFNLERFIYRL, RETLFED
HVER LEET 5.

RHLTRETHFEILE, KDL B S 5.
o ARFiEIL, WM TNV XAFHIIBYBINENL

IRy — 0o THL Catamorphism % #l
fbiz &k - THEA L, Catamorphism 1253 % @&
EWERICEOWTERLED L, 20720, @&
e EAWEEE 25005 EEET A S
YIS A, BIRELRFIEICES CRBERE TOS T A
TP REL 2 5.

o KFHETIE, BMETHMEMOBHITERRMGOERD
B, LB U THALER LT, BEHI¥ 25
£ FH LV BB ERICA D BT,

KRR ILOEREROED . 5 2 HiCHEMTVIYX
LmEBMHL, FRATLEELLBEERE, MR
WBILCHBICHBAT S, £l 3 T, e oRE
THFEOREE S HH L, WHELFEMS L UF—XRT
AHAFIFIBECER T4, F4HTIE, £3HF
TOEBOEM L EHTIEINRTE 2w L) LREIC
T5720, AEREBRNYICHET FELRETS. &
512, Zo@EAFAL LT, —RTEABTFIEMES &
DHIFH. 5 EHTIE, BATEZVWEE (CRTmK
IR - FRRIRE) A GIREL L, £ 3, 4 BiTIRELA

R EBEIZLBBE TS 7 L 0R#EL 47

(D-length) length[] =0

length (x : 2s) = 1 + sumzs

(D-sum) sum{] =0
sum (x : xs) = = + sum s
(D—prod) prod[] =1

prod (x : zs) = x * prod xs
(D-sumf) sum2{] =0

sum2(zs : Tss) = sum xs + sum2 xss
(D-prod2) prod2[] =1

prod2 (zs : xss) = prod xs * prod2 zss

(D-maz) maz|] = —o0
maz(z: zs) =z | mazxs
(D-min) min|[] =00
min (z:xs) =x | minxs
(D-map) map f[] =]
map f (x:xs) = fx:map fas
(D—nits) nits[] = [[]]
wmits(x : zs) =[] : map(z ) (initszs)

B1 ARCOER TR HEENN

FHEOFENEEZRT. REIC, £ 6 HiTHEHEIZOW

THRRE.

KL T, e rs okt lecraerss
LERML, EENLEEE 4iidbsborlva,
T, FRCEETRESIIODVTHBL THEL
o HMBGEMIL, MELFIBLOMIZEREANLZ L

I2& > TRY.

o BABUZA Y LU CEARL, FIHITEICHEET S
DLFH, LizhioT, fabld (fa)b % &Y
5.

o MEGEMIL, MOEETFLRELT, RIFEGOE
SN AT D D & AT,

o BEABI o THY. T4bb, (fog)z=f(gz)
Thb.

o "IHEHT &I, (a®), (&), (B)DLHIHE
MTHG (“t2 3 a b EIER) ZEiCk DB
EFTBHIENTEDL, Thbb,

a®db=(a®)b=(Pb)a= (D) (a,b)
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(map-append HI)
(map—concat B)
(map 5THCRL)
(maz—append HN)
(maz-concat Q)
(maz—INEAY)
(maz—-FEA)
(min—ZRHH)
{map —zipwith BY)
(zipwith—map BN)

map f (xs H ys) = map f zs H map f ys

map f (concat zss) = concat (map (map f) xss)

map f (map g zs) = map (f o g) zs

mazx (zs H ys) = maz xzs T mazrys

maz (concat zss) = maz (map maz) ss)

maz (map (z+) zs) = = + maz zs

maz (map (zx) zs) = if £ > 0 then z * maz zs else z * minzs
min (map (z*) zs) = if z > 0 then z *x min zs else z *x maz s
map f (zipwith g zs ys) = zipwith (f o g) zs ys

zipwith (f o (g X h)) zs ys = zipwith f (map g zs) (map h ys)

2 FEHXTHWSERSR

o M (,) LWwIHTETHL, MICHET 2EET S
TOLIEETS.
(feg)z=(fz ga)
(fxg9)(zy)=(fz,g9y)

H1iZid, ARIXTHCAEENLEEO ) HEET
VERZDOOE#REY, F212i%, Be0EErIIcE
THERBMD I &, FRLTHVSLD% T LOH TR
T, REL, 1L | @ERERART Y PO HEREN
NS WERZET ZIHEETART. RicbB~E
D, M2 0BAEBEMOb D LIREST S, T2, B
ORTEEEETE, FA LSS RS EGRO {)
DHITRT.

2 BRMT7IILTUZLRETOTS LT
RRLTRET AFER, K Lro—KkLeBRT—
SRAES BRSOV TLBATE AIHN L HETH
LN, KX TRHEEOD, F— y#Ex Y 2 FEIC
BRELCTH#ERL, SEEHRERG ) R NN LL2F
THRIRT 5.

2.1 METH CBETHE

BIAERIMBER L2 EOOBBIIFLDL I LI
L0, PHF-y LR - HEXIHIT S, L 2,
VA MOEERIZ, SAONEEEERALEREY
AMLLTERTEE map &, VA FNOEEREZOME
KOLBEE sum 2EZ L. Br 2ET 2% (24)

EREBRT B L, smas = sum (map (2 *) zs) 1, zs
DEBRFEDO2EOMZRTHBUI %D, LIAHIO
TITE, map 2K o THHEZ Y X b2 BERICA
Bah, REERICEHBEETIC sum 12X > THES
o, MeElRild, Zok)eBEeReteoicts
B, sm DEBREARD L) ICEWRT S,

sm(]=0

sm(x:zs)=2%x+ smxs
CHIZE T, B A MEESRES A, B - &
MOMEIC BV TEITHFEIRE (LFESNL.

=, MR —DEFIH (F— 7 EE) 2RO

EHICLT, 207 — Y S EHOBEHIE I 2
LT AHIHOER TR, L E, ROLS LY
¥ average ¥ EZ 5.

average xs = sum zs / length zs

average 13, OV X FOEZROTFHEL KD 5B

THHH, A—DURAM% sum & length HFNFNE
EZls Z il BIFEEEATEL TV 5.
length %2 L CHEER AT &,

average ts = u/v where (u,v) = sumlen zs

sumlen [] = (0,0)

sum &

sumlen (z : zs) = (z +u, 1 +v)
where (u,v) = sumlen zs
E%b. sum & length DEFREX VL2t Loz
sumlen 12X, VA eWBEHKA1IETTOGLH
%Y, FEREEHSRE SR
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2.2 MEEE TR

DA EETHERLERRE f i ¢ 2EH,
P AELLBHEE LT, KOS IIERSNS.

fll=¢
f e as) = v (x, fas)

b P FEOML f E-FIEILOT, 10 f %
(o, 0) LT 192 [15] 18], 72 & 2 1ZBE sum 13,
(0,(+)]) LEHEENL, Z0L) RARLBRETE
BansEH—#%, YA FLE®D Catamorphism & If
A, D, Catamorphism # BiZ Cata LBERET 5.

Cata (20§ LRI GAIEOIELD, ROMEFERE [17)
N8 TtHs. ZoEHRIL, HLME h & Cata EDEH
HRO Cata & b0 D&EMEERLTWA,

T 1 (Cata BAETHE)
h¢=9¢", h(W(z,r) =9 (z, hr)
= ho(¢,v)=(4"¢') 0

FEHEOBEMIC LT, h& (o,9]) PEROBEARK
FOLDOUERETLILHFTETHY, ThoHDHEHE
TEIND (RHW) T~y EETER L VLS 4T O
77 LIBEWRTE D,

% 21 BiTHIT2B] sumomap (2%) ICZDEEREH
RALTHLS. BFID map (2+) & ([], Ymap ), 7=
7ZL,

Ymap (T, 7) =2%x 17
v Cata TEHENL., sum LOERERMET S
el FEReaERoOmRREELL. sum[] =0
WEBZOT, RiZ,
sum (Pimap (2,7)) = Yrpap (@, sumr)
BT Y EROL, TR, RO LD HEHELE
BIlloTEDBIELNTES,
sum (Ymap (7))
= { Ymap DEHK }
sum (2xx:T)
= { sum DEH }
2%+ sumr
= { EHOFHRSEY }
Ymap (T, sSUMT)

L7285 T,

1 [15]TiE (v o] EFRLLTVEDS, R R biC
EL T 50T, ZOLHICERTAS.

HIREHIL A I L 2B T 0 YT L OR#EE 49

Ymap (T,8) =252+ 5
EHESH, MAEHELY,

sumo map (2 ) = (0, Yiap)
EMETHI LI L &iEIZ LK Cata 2 8%
DEFFITERMIIFEEI 2T, £ 2.1 HHIT7: sm
DEFBROND,

L9 D EODEE L EEA, MLERT T EE
(Mutu Tupling Theorem) [7] [8] T&H 5. #HILEHT
12, E—0) A MEEL W HIEIZERODS) BEO
MEz#EIZLTOLo0MBIcE L0, HiloE#E%
MET 5, 2 CHIZT HB8E, Mo L/-BETY X
WL, MEREL EOKTFEENS > T L.,

T 2 (FB1LEE)

fll=¢5 f(z:as) =95 (z, (fag)zs)

gll=¢q, glx:28) =1y (, (fag)ws)

= fag={((¢5,¢q), Vs aty) O

ZOFHEOFEAG E LT, KOBE bign #E 2 5.

bign[] =]

bign (z : zs)

=if z > sumzs then z : bign zs else bign zs
ZOBEL, VR Fodns, BOL)BEOEROML
NHREGMBATFOERIZTEMB LY A FERT.
bign L sum \JIKFEL, Zhoiifl—o7— FigExul
HNDT, ZOFFTRARMOEERIEL, VA LORES
# N &¥5EO(N?) OFHELELT 5.

bign & sum (IR 7 -4 %51 8LF5DT,

Yhign (2, (ys,8)) =if £ > s then z: ys else ys
Youm (2, (ys,8)) =2 +s
EEFTDHE, HMEEICLY
bign & sum = (([],0), Yoign & Psum )
ElBb, IO Cata® F EBVWTHEEODERRICEE
BEiTE, RDLHIZhA.
Fl1=(10
F (z:zs) = (if £ > s then z : ys else ys, = + )
where (ys,s) = F zs
F i3, 5l80) 2 &2 1 ELAWEST, HIHOEEDHE
HINTOW) o7 sr s LIESN TS, bign
3 F ORTHOBE-ERLIMBTIE L v,
bign zs = u where (u,v) = F s
LD, HHOER BT 472217k &F
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brw, LOBITLRONEED, BT Cata Th
VB (bign) THoTH, OB (sum) LMILT 5
JEIZEoT, Mtk o TAETALH LB (F) 11
Cata L LTRBINDL LI IILD. ZOKR, HEH
TAITY X LGmOVE BBl e 25, 20
HIZHILEBOBELR RSV FThb.
ML & > THEF N/ Cata iCBIT 2 @A ER, &
IR L7 EBORR LB ETH S,
* 3 (#{t Cata BETER)
hi ¢y = ¢}
hi (g (=, (s1,82))) = ¥} (x, (h1 s1, h2 52))
he ¢g = ¢
ha (g (z, (s1,82))) = ¥y (2, (b1 51, hy 52))
= (h1 x h2) o (&7, ¢g), Y52ty ]
= (&}, 89), ¥y 25) o
BBEH hof #RIET LI, f Lol g oM
faog 25 Cata b LTERHAENL L 6IE, Lo#Mfl Cata
MEEHETBHTLIVLENELL, FO, hy & h &
FThZ LA, hy & LCIIEBROMREMAELHET 5
EOITHEYICED LLEND L.

3 #8{t Catamorphism (ZH T 3m4a

B LA L7270 5 ABERFELDOT, &

BEBEORIH->T, ThodL0L ) ICllagby

THEATHTEI V2 ICET 21825252 L ET L

VoG, ho f EVOBEMERIIHLT, fIi

LT (f CAMLTREZ B ) MibEREEHL

T Cata # B L7 LTHAL Cata A ERAEA L,

BT VT ALGFORMTH TS LERE T

T 58I HEERET S, AHFEOFIHIIEKRN &S

WEiowohsd, RALEEDLD, 2797 1108

VT, f LHAETBBIMIE g 5T, KEX 2 OflA

feshs & L7, 3HELULOBMEEZHELTAEEDFNE

b, &{FEETH5.

1. f LT RELZBE LY g L35, Zhoiton
THALERABH L, fag \SH¥ 2 Cata £H
((#5.89), Yrayy]) EHIT 2.

2. (h x ha) o (fag) I8 LCHAL Cata BiAEED
BHTTREE %5 L5 CB hey 2ED, BISHEL

= =

7.

i

(50)
3. MIAT v STHELNL (BAEKRD) BHROETHER
DE—EZR Y BT,
BHEOBMBERYPH LHE12E, BETNEEEEH
DEEEZT ERAT v T 2 2420 KT.
ToOFHOBAEHABIL LT, b= lengtho bign
DREERLZHALL. BHHTHF L&Y, bign &
sum &AL E N (([],0), Ybign s Ysum]) & V29 Cata
TRBE SR, RCHEMLHEE hy HEALT,
(length x ho) o (bign a sum) 128 L TH{L Cata Bl
SEBYHEAT L. THOWREATERT L L,
length[] =0
length (uign (2, (ys,5)))
= { pign PER }
length (if x > s then z : ys else ys)
= { length’% if DHICHEEY, length DE# }
if £ > s then 1+ length ys else length ys
= { EHORREM )
Whign (€, (length ys, ha s))
DT, id EFRHE LT
hy =id
Yhign (T, (n,8)) =if 2 > s then 1+ n else n
EEONIE, ha0=0, h20Yem = Youm £V,
(length x id) o (bign » sum)
= ((0,0), Yhign & Psum ]
LRI END. ZOEKE F) & BV OEREOTRICER
LaBTE, ROLIBHERIEBOND.
b xs = u where (u,v) = F}, zs
Fy (] = (0,0)
Fj, (z:3s) = (if > s then 1+ n else n, x + s)
where (n,s) = F}, s
ERAF Y 71~ 3 128D CHILER L A EHOE
FORAICL Y, A7 - S —ELws hH
F—% (bign DFER) bERL 2V, BFEOLIVT Oy
FhNLERINT
JloflE LT, EXEBG5FIF (Maximum Segment
Sum, B&L T MSS) MBI LT, RFEEERTS.
COMBIE, T A= S B ARAFABHER
(Maximum Gain Range) Hif# [9)L A% TH b Z & ¢
Mo TBY, EANLERTLEELMETHS.
MSS &, BHEOFRF (V) A ) zs DO EE
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THRSNOERZOMOGKEL KO LMETH L. /-
2L, BEH0OEERIFNOEROML 0 &35, 72k
X, zs = [3,-4,2,—1,6,—3] ® MSS &, 55
[2,—1,6] DHID 7 TH5EH. ZOMEICEALT, FEHT
HATHLDHED LR VAE 7075 L5 6 ORE
DEwTurys LERIE, TU7T LEBROFEHICBY
TLIELIEAVOhAFIETHY, 4FTI2d [3] TR
ENE L) LFEPRESINTVS,

MSS MIEOZA L7275 L mssas 12, 28 D
FTRCOWHFINEFIFEL 72 A+ 2 VELBE segs, o7
FIOEEOH %KD LB sum, ) A POEEOEAM
2RO HEE mar FHWBEEERIZEY, ROLH
IZRERTE B,

MSS = MaAT © MaAp SUM O SEGS
segs [] = ([}
segs (x : x8) = inits (x : zs) + segs s

KT, segs IHOWLEHFFIEELLRY (TH)
YA MERERL, KIZ mapsum I TThEFE LRSI NG
OFM) AP EERT S, LiAoT, 7075 L0
BYED-HIZIE, mazo map sum o segs DELVE DL
EThbH., LOERPOHLLED, segs (TBEMTIX
Cata TlE 245, inits LR LFIBEZHETLNT,
segs & inits \xF L CHLEE & AV CHALEIRT 5.
Foss = segs o inits & BERROALRTE, KDL
W27 5.

Fonss = (L 1D, segs & inits )
Wsegs (T, (yss, zss)) = ([] : map (x 1) zss) H yss
Yinas (x, (yss, zss)) =[] : map (x ) 2ss

KT, BHEER map sumo segs FBIET 572012,
Y2 he 122V T (map sum X hg) 0 Frgs DRl
GEE2L. T, it Cata IEEBEOFIREEO—
7,

map sum (Vsegs (T, (yss, 28s)))
= Plegs (x, (map sum yss, ha 25s))
72T Piegs & ha BIRET 5.
map sum (Ysegs (x, (yss, 255)))
= { Psegs DERE }
map sum (([] : map (z :) zss) H yss)
= { map—append¥l, map DEE, sum DER }

(0 : map sum (map (x : ) zss)) H map sumyss

HARMHAL L A L BT 1 Y7 L oRE L 51

= { map 7R }

(0 : map (sumo (x 1)) zss) H map sum yss
= {sumDEHK }

(0 : map ((x +) o sum) z8s) + map sum yss
= { map 7EHI }

(0 : map (x +) (map sum zss)) H map sumyss
= { ERORRSEN )

Viegs (&, (map sum yss, ha 2ss))

DT,

he = map sum

Viegs (2, (ys,28)) = (0 map (z +) 25) H ys
LEOT L, BRI, b UL OORIRSEE

ha (Winits (2, (yss, 255)))

= Winis (2, (map sum yss, hy 2ss))
o,

Vinuts (%, (y8,28)) = 0: map (¢ +) zs
EEOLNA, 7, mapsum|[[]] = [0] THELH,
(map sum x h2)o Funes & (0], [0, Whegs & Vs ) 12
BEshi., ZORESHERED Cata & Fj,, &8

K2, maxr L OBBERLTRET S0, EYL
B hy #EAL, (mazx hy)o F,, *BET 5. Hi
&R U CEB ORI &M

maz (PYiegs (2, (yS, 28)))

= Yy (T, (mazys, hy 2s))
ZDOWTERZIT) &,
max (Yheys (z, (¥, 29)))
N
maz ((0: map (z +) z5) H ¥s)
= { maz—append B, maz DEH }
0 T maz (map (z +) zs) T maz ys
= { maz—NERI }
01 (z + mazzs) T mazys
= { EBOMRSEN }
Wiy (@, (maz ys, 1 25))
%NDT, hy =maz &L T

Bl (2, (1,2) =01 (2 +2) Ty
EEROHOND, RIS L THA ORIIRSEM

ho (Yinies (z, (ys, 29)))

= Yinus (2, (sumys, hy 2s))
o,
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Vinats (7, (4,2)) =01 (2 +2)

&b, UbhE maz[0] =0 %5, (mazx hy)o F,
%

Frss = ([(0,0), Ysiegs & Wins
ERETHILIIRIIL:. ZOBRERR L BT OER
OFTEBL, HBICHNLE O] (z+2) 2 L5
L, ROEHT%E5.

mss zs = y where (y,z) = Fj, . ©s

Frss [1=1(0,0)

Frss (x:28) = (w Ty, w)

where (y, 2) = Fs s
w=07T{z+2)

ADVAINOREE® N LT5L, A1OD mss i
O(N®) OBHEE+LEL LML, HiEES
25D O(N) 7Ty T npifibhr, SHUE, & Al
SNFZTNT) XA (1], HOTEIZL > THL IR
TRZT L B EERMIIERTH LY, KLORETD
FREICET CRENZERICL DER Shiz,

4 #FRe9HA1E
A TRRAERERITHLEON DT H - 727,

DL BEBRPCOLIRIZV LIERL BV, 2D
HH, (hxha)o(fag) ¥ 24 L Cata BEE
B OHRE

h (¥s (2, (s1,82))) = ¥} (2, (h 51, ha 52))
BT LI b & ¥ HRETLHE, LLORRAKE
DRI 52 B (B%BBHO518E % -7C) BrncaEk
LTHBTAZENHL-DHDTHA, KFXTIE, Z0
L LA s EFIMETAEBOBELEMT A
Eitkh, COMBEERBRTLILARETSH. T4b
L, EROLEBORETEA

h (s (z, (81,52))) = n (@, h s1, ha s2, hoz 52)
EWITIL o 72BE, BIED hoy, hoy FHIMLLT
heiaho2 & LT,

h(¥r (z, (51,52))) = n (=, hs1, u, v)

where (u,v) = (h21 4 h22) s2

LERT D, THE, hy & ) RROLIIZRET S
ZENTEDL,

ha = ha1 2 hoo

¥y (2, (9, (w,v))) =7 (z,y,%,v)

(52)

UEaF 2L, BHORLDIIRLIE3I AT v
DOHD2 ATy THEBROD LS 1225,

2. (hxh)o(fag) CHLTHEEEI\EATES
OB EY L he REAL, BERIELIT).
ZORE, YLEIIS U THILEREIT he &5
BAH-ICA) HT.

ZOBRBICBIT ALy “ERRHL LIRR. Zo
I ICEESREAE, EREL-BEARTBET IR
i, LoRAFy 2R LERSh, FOTILE
AR EREREIR A TN A O TH 5.

RGBS VLEL 2B HEAF L LT, MSS B#E
EHLLL 22 m AT (Maximum Segment Prod-
uct, B&L T MSP) % &z 5. MSP R L& 3,
MSS MIEETO “f” & 7 (oL (272 LERS
FIOfE1LT5) boThHD. MSS & MSP i, #
B L TIIINE & FEPR A DI ORE L SB7-HE
7EHE, Bl AL BMBELEEOHEADENIZLY,
TR T LEEHRIE MSP BB RERIZEE L V.

JAMODBEZOK T RO LEE L prod & ThiT,
MSP OFAN IR 72 75 L msp (& mss EFERIC

msp = mazx o map prod o segs

THzoNB. ZoMBEICHLT, MSS LE#ED

FMHoTur7 2 E5B2BHT L. segs & inits &

Fosp = segs o inits LAALL 7218, BULEH hy, &8

AL, (mapprodx ha)o Fpgp OBEZIT) TR, &

Bioo MSS BifE&E & FABRIC L THEDDL I ENTES,

I, ho = map prod L EDTRD L) RHERIES

n5,

(map prod x map prod) o Fpsp

= (1], [1]), Ytegs 2 Vinars D

Weegs (z, (8, 28)) = (1 : map (x *) zs) H ys
Vinats (%, (y8,28)) = 1: map (z ) zs

ZOBAERRD Cata ® Fl,, LB KIS, #ELH

Boh, AL, (mazx hy)oF, ORELXERD.

1 LIl Cata B & EENOATREMSE
T (Plgs (2, (35 29)))

= Yl (2, (mazys, B 25))

OB % MSS OBFELEMIZLTERT S L,
maz (Ysegs (T, (Y8, 25)))
= (Wl D }
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maz (1 : map (z x) z8) H ys
= { maz OEFE, maz—appendfl }
11 maz (map (x *) zs) T maz ys
= { maz-FEHA }
11 (z* (if >0 then max zs else min zs))
T maz ys
L h. REOADEY,
DO ONBEEFANHEBT A, MSS oB&lk, Zhil
G d A3 mazes LOABB L 2o 72 (LA
T hy = maz CHNEICHRETE ) ZEICERSAL
WV, 2BV, MSS OBAIEIMEO “HEFEME" (42
O maz— RN XY, RAMHEE L LEBREL ¢ 214
BIREDNEE I TE DR L, MSP 0%,
BOMOERFILL > TEAPHEET S (FEIX HR
TRV 72010, RAMEY L 28EL z OFE L HH
T A LA TET, RAMERZ S ERIZAN LT
oI LIERPS 5.

FOBA, FU zs #8181 5 maz & min Z#IXK
BALL (mazamin) zs £ LT, hy = maza min &
RDLIENTEL. Thbb,

LK

= { h = maz s min}

28 120 LT mazzs & minzs

1T (z*(if z >0 then u else v)) T mazys
where (u,v) = hb 2s
= { EHOBFREMN }
Wlge (2, (maz ys, B 29))
L BDOT,
Wl (@, (, (00))
=17 (zx(if >0 then u else v)) Ty
Lo nbhs, ARk, EHEOMIORREME
ho (Winats (2, (y8, 29)))
= Yinas (2, (mazys, by 2s))
Do, Y FRETL. EAOHEIZMETHY, 20F
— - EIOKERIEE L CGEET 5 &,
£-BHR
= maz (Yinus (2, (y5,25)))
= { Vlnias PDEFR }
maz (1 : map (x x) zs)

= { max DEH }

Ny

1 1 maz (map (z *) 2s)

BRAIL A S LB T 0T T AOREL 53

= { max-FEHHI }
17 (z * (if > 0 then maz zs else min zs))
= { hy = maz s min}
17 (z* (if >0 then u else v))
where (u,v) = hs zs
¥ EHE
= i (B (2, (35, 29)))
(Y DR }
min (1 : map (x *) 2s)
={min"EX}
1 | min (map (z *) 2s)
= { min-EHA }
1| (x * (if £ > 0 then min zs else max 2s))
= { hy = maz s min}
1| (z* (if >0 then v else w))
where (u,v) = hj zs
L72A> T,
Pinats (2, (¥, (u,0)))
= (171 (z * (if z > 0 then u else v)),
1| (x* (if £ >0 then v else u)))
FEBsR. BEE maz(l] =1, hy[1] = (1,1) 2
5, (mazx hy)o Fpe i3
Flly = (1 (1, 1)), $lege s ¥l D
LA EsNhA TN AEORTRAL, FHE
(x >0) 2L BLTHRBICHDLZEEZE LD
BE, ROLI LBETAT I LPROLNL.
msp xs = y where (y, (u,v)) = F,,,, s
Flip 1= (1,(1,1))
Fhnep (@ xs) =if >0 then (a 1y, (a,1]4q))
else (b Ty, (b,11p))

where (y, (u,v)) = Fyop 25

p=xz*u, a=17p
=xzx*xv, b=117¢q
WAL AR L2 RAERIZ I D, VA MOR
5% N L, OWN®) oFftsmllyarssanr
5 ON) DTy T L%BLT LITEIILI.

5 ZRITHRAESEIE - HEREAOEH
RKETIE, KR LTRETLTEY, Lh#EMLEH
ThHWHEEICEA L, 2OEMEERT. 22 TE S
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VT B ZRITTRATAFIA (MSS2) - #4°51%& (MSP2)
i, MSS- MSP MEOHRGRIERTH L. BOME
EHEE (VA RD) A M) BERLNRE, MSS2 3%
O OEFERERDOEZOMORKAEL KD, MSP2
BRORKME L KD S, MSS2 MEICE LTI, [22)
1211 EORBOMOBAI L LEH TNV T X H0E
HAESSR TV ED, RFLTHRET L L) LEX
TAITYXLOERICELTE, MSP2 MEL &0,
REEINHDEL W,
ho DB EMTHAZOE S0 7 A
mss2 - msp2ik, —RTOBE LRI, TTOHS
HEERATIELCY AT 28 segs2, HHEN
DEZOM %KD 5B sum?2, &% KDL EH prod2
EEoTRDEHIZEEHRTE S,
mss2 = maz o map sum2 o segs2
msp2 = max o map prod2 o segs2
segs2 (] = [[]]
segs2 (xs : xss)
= concat (tops (xs : 1ss)) +H segs2xss
tops[] =[], []]
tops (zs : zss)
= zipwith (A(u,v) . [u] : map (u 1) v)
(segs zs) (tops zss)
7272l 2 2T mss2, msp2 OF|EICE, ELVWRS
DEDOV A PSk2E) A ERESE LTEANHED
ENTT— ) BERAONLLDEEL TWA, £72
zipwith (£, =20 2 FOMIET LIEFEOEFRIIHTL
T, 5ron/-BEEERALHBEREZ VAL LTET
£ EERRTH 5.
segs2 ¥, THEITE LT tops XIS, tops i, 518
ELTEZ ONEREROMSERERDS B, £
FEIBOLEDEFETHLLDZTEHELTIAMEL
TET. 2072, tops i segs T ELICTHEITEL
TR, ZITEERSVATOICHMIC 25058
L7z, tops|] OETEIE, MH LT DHERER (zss
E35) O LEB (head xss) \2xF LT segs 25EF Y Ak
(segs (headzss)) ERLEED [| Hidhoeb )AL
L7z, ThixboE&TE([],...,]]] TRELTWA,
LT CTRTEERBIIBNTYS, VAMFO .. 320
REDVAMERBTHLDEHNHT 5.
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ERLOFFEE IO OMBEICHEAT I LIcL Y,
MSS2 B d#i kML E T 52 &% <, $7/2 MSP2
MEOHE AN EILEIT->C, METa 7005
DEFBIWEHIZL > C, HEOLI VT U T T LEHEY
THEIENTEL, MSP2 METE XM IPLEL
Dz, MSP MEOHE LEEOHL & (ERFORE
) *NEL TV S0 THS, FHERICHL T,
BRERO—BORKEE% N L35k, wFhozs
b, WP IO T T Lh O(N®) BEE-zoix L, &
HML77a7 581k O(N3) ~eEBEND,

5.1 ZTRITEAES5IFRE
5.1.1 segs2 & tops DAL
segs2 \JHMIZIE Cata i2% 53, tops LE—D T —
FHRWBDT, THLHEHERT S,
5€gs2 (x5 : 788) = Psegse (23, (segs2ass, topsxss))
tops (zs : T58) = tProps (T8, (s€gs2 xS, tops x5S))
EVITIEREZ D E, Yoegszr Ytops I1E
Ysegsz (8, (yss, 28s))
= concat (zipwith f (segs zs) zss) H yss
Wiops (T8, (yss, 288)) = zipwith [ (segs xs) zss
f(u,v)=[u] :map(u:)v
LEDDLILNTEL, ThoEHWT,
[
Fosee = (([1) [[],- -
) Cata TRIEENS.
5.1.2 map sum2 OME
ho 2L LEEE LT, (mapsum2x hz) o Fngse
YEET L. £, cEORRSH

map sum2 (segs2 (28, (yss, 258)))

segs2  tops

s [11)s Wsegsz & Props])

= Ytegsz (28, (Mmap sum2yss, ha 2ss))
BT 5 EHEERD L ) ICED D,
map sum?2 (1segs2 (T8, (yss, 255)))
= { Ysegsz DER }
map sum2 (concat (zipwith f (segs xs) zss)
+ yss)
= { map—-appendHll }
map sum2 (concat (zipwith f (segs zs) zss))
+H map sum?2 yss

= { map—concat }
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concat
(map (map sum?2) (zipwith f (segs xs) zss))
+ map sum2 yss
= { map-zipwith 8l }
concat (zipwith (map sum2o f) (segs zs) zss)
+H map sum?2 yss
22T, ERD zipwith D& 5L,
map sum2o f
={foE&}
map sum2o (A(u,v) . [u] : map (u :)v)
= { map DEH }
A(u, v) . sum2{u] : map sum2 (map (u :) v)
= { map 5BCH }
Mu,v) . sum2[u] : map (sum2o map (u :)) v
= { sum2 DEHK }
Au,v) . sumu : map ((sumu +) o sum2) v
= { map FBHI }
Au,v) . sumu : map (sumu+) (map sum2v)
EEFENBOT,
map sum2 (1hsegs2 (28, (yss, 255)))
= concat (ztpwith (A(u,v) .
sumu : map (sumu +) (map sum2v))
(segs xs) zss) +H map sum2 yss
= { zipwith-map8l, g(u,v) =u: map(u+)v}
concat (zipwith g (map sum (segs zs))
(map (map sum2) zss))
+H map sum2 yss
= { EEOFREMS }
Ysegsz (8, (map sum2 yss, hz 2ss))
CHED, hy & Phese RRD I ITEDIIL L,
ho = map (map sum2)
Bhegss (55, (95, 29))
= concat (zipwith g (map sum (segsxs)) zs) H ys
7, AEGEEERAOD ) UL ORISR
o (t1aps (25, (ys5, 295))
= P}ops (T3, (Map sum2 yss, ha 2ss))
22w TH EEREIBICLT,
ha (Yrops (xs, (yss, 2s8)))
={ L}

zipwith g (map sum (segs xs))

WRHIL AT L L BE T O S5 LA DOR#EL 55

(map (map sum?2) zss)
= { EEORREN }
Wiops (28, (map sum2yss, hy 2ss))
5, Phops 13,
Blops (25, (95, 29))
= zipwith g (map sum (segs xs)) zs
EEOLNL. T2, VALY [] DBEIL,

map sum2[[]] = [0]
ha (], (1 =10),-- - 0]
Eib, LLEL D, (map sum2 X hp) o Fuese 13, XK
D &9 7% Cata ~EE S,
s = Q0L [, )y Phegos & Ve )

5.1.3 maz OFBME
Bi2I2 maz L OBHEBETA7202, hhy @EN%
B3 & LT (maz x hy) o Fl e 2BEEBRTS.
maz (Ysegez (5, (ys, 25)))
= Ygeqsz (75, (maz ys, hy zs))
BT Yhegse & ha BRDEDIED D,
maz (Viegse (s, (s, 25)))
= { Plegse PIEF }
maz (concat { zipwith g (map sum (segs xs)) zs)
+ ys)
= { maz—appendHl }
maz(concat (zipwithg (map sum(segszs)) zs))
1T mazx ys
= { maz—concatfl }
maz (map maz
(ztpwith g (map sum (segs xs)) 25))
T maz ys
= { map—zipwith Al }
maz (zipwith (mazo g) (map sum (segsxs)) zs)
T maz ys
T, mazog DEFIEIROL I KEREIND,
mazo g
={gom#}
mazo (A(u,v) . u: map(u+)v)
={ mazDEE }
Au,v) . u 1 maz (map (u+)v)
= { maz—MEH }
Au,v) . w1 (u+ mazv)
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L72HoT,
a2 (Whages (35, (35, 25)))
= maz (zipwith (A(u,v) . u T (u + mazv))
(map sum (segs xs)) zs)
T max ys
= { zipwith-map &), k (uv,v) =u T (u+v)}
maz (zipwith k
(map sum (segs zs)) (map max zs))
T mazxys
= { EROFHRIEH }
Wl (a5, (maz ys, b 25))
E Y, Ylpse & RS XKD X IHET B,
by = map maz
Viegsz (75, (¥, 2))
= maz (zipwith k (map sum (segs z5)) 2) T y
EIRRIZL T, i oRiRes
map Az (Blops (35, (5, 25))

= Yiops (78, (Maz ys, hf 2s))

IZDWTIE,
map maz (Blops (25, (45, 2))
— {Wlops DR }
map maz (zipwith g (map sum (segs xs)) zs)
= { AT Ak}
zipwith k (map sum (segs zs)) (map maz 2s)
= { EEOMRSEM )
Wiops (w5, (mazys, b 25))
50, o i

Blops (25, (3, 2))

= zipwith k (map sum (segs zs)) 2
EEF o7 EbIL,

maz (0] =0

ha ([l (1] = [=o0,..., —o0]
ERELT, (mazx hb) o Fl . 3RO LS 7% Cata
IZREE ST

Frisse = ({0, [~oo,..., —o]), Vigegs2 & Diops )
Yhogsz 11X Plops IS T BRENEIND 2 & 2 EE
L, &51Z, map sum (segsas) DI L Tit, %
3 EilR L7 MSS M OERRH I L - Ea kR
(Fmss) 20, BEOBNOCHRIIEE L2 LE, XOL
) RRERERIBOND,

mss2zss = y where (y,2) = F)) ., zss
Fr/r/LSSQ [] = (07 [—OO, cee
F} oo (z5: 288) = (mazp 1 y, p)
where (y7 Z) = F’!,Y:,SSQ Zs8, (S, t) = Fvlnss s
p = zipwith (Au,v) . v 1 (u+v)) sz
F;nss H = ([O]a [0])
Fles (z 2 28) = (ps H ys, ps)

3 —OO])

where (ys, zs) = Fy,,, s

ps=0:map(z+) zs

5.2 ZRutmAERSHITRRIE
ZRILRARITSFIEMBEOME 70 75 413, MSS2
M TD sum2 % prod2 (LB &2 THELNS.
msp2 = mazx o map prod2o segs?
5.2.1 #E1t& map prod2 OME
segs2 L tops DHAL Fope = segs2a tops, ha
BB BBE LT (map prod2 x ha) o Fpys ©
BieETid, MSS2 oB& s, ME (segs?) L FHE
(prod2) OEVEBRWT, 2 RAUEEARE- L5,
(map prod2 x ha) o Frgpe OBAEHER (Fhpe &5 5)
RISRT.
Fhops = Q[ [y, 1), $legeo s Bhaps )
h2 = map (map prod2)
W (35, (45, 29)
= concat (zipwithg (map prod (segszs)) zs) # ys
Bl (55, (5, 29))
= zipwith g (map prod (segs xs)) zs
g (u,v) =u:map(ux)v
5.2.2 maz OME
RIZ hy &BLLBE LT, (mazXhy)o Fla, O
FLEEMAEFT) . FTHML Cata B&EBROBREMN
maz (Piegsz (25, (¥, 25)))
= Plogse (x5, (Maz ys, hf 25))
ERDLHIEET S,
MA@ (Wleges (25, (45, 25)))
= { Yieger PER }
maz {concat (zipwith g (map prod (segs xs)) zs)
+ ys)
= {MSS2L &< LFNE}

maz (zipwith (mazo g) (map prod (segs zs)) zs)
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T mazx ys
Z 2T, mazog DI,
mazo g
={gDEH, marNEHE }
AMu,v) . u T maz (map (u*) v)
= { maz—3EHH }
AMu,v) . u T (ux (if u>0 then mazv
else minv))
Enb, LIthoT,
a5 (Plegns (55, (35, 9)))
= maz (zipwith
(AMu,v) . u T (ux*(if w>0 then mazv
else minv)))
(map prod (segs zs)) zs) T maz ys
={ zipwithé’h@ﬁ]\ }
maz (zipwith3
AMu,v,w) . u T (u*(if w>0 then mazv
else minw)))
(map prod (segs xs)) zs zs) T max ys
= { zipwith8—-map 8,
ki (u, v, w)
=u T (ux(if u> 0 then v else w)) }
maz (zipwith3 k;
(map prod (segs xs))
(map maz zs) (map min zs)) T maz ys
ZIZT, zs R ABEER (map mazzs BEY
map min zs) BFEICGPRTHBT 50T, Ihb
A (ERE) ALy eILIiZLD,
E5X
= maz (zipwith3 k1 (map prod (segs xs)) s t)
T mazx ys
where (s,t) = (map maz » map min) zs
LB, THAS P (s, (mazys, hy 2s)) EHFL %
BEINhY & Ylyee TRDEIITHET 5.
h% = map maz » map min
Plegsz (28, (Y, (s,1)))
= maz (zipwith3 k1 (map prod (segs xs)) st) Ty

12 zipwith % 3DV A MAHFRLZZ DO T, ERHEHANCD
Wb zipwith-map Bl & FERED b D (“zipwith8—map
A7 EIER) LT 5.
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Xz, bH— T OFHREMS
ho (Yiops (23, (Y5, 25)))
={hy DEH }
(map maz (Hlops (25, (35, 29)),
map min (Yiops (25, (y8, 25))))
= Wil (a5, (mazys, h 25))
PR END LI, Y, ERETSH. ZOXOED
MOE—EHEMEHIL, KOLHIIhD.
FEHE
= map maz (Yiops (Ts, (Y8, 25)))
= { Yhops PER }
map maz (zipwith g (map prod (segs zs)) zs)
= { Ay L [EHE }
zipwith3 k1 (map prod (segs zs)) s t
where (s,t) = (map maz » map min) zs
RICHMOE_ERIZIOWTHE, £—EFL maz &
min AN b7 HE LD,
map min (Yiops (28, (y8, 29)))
={ Ltmk
ko (u,v,w)
=u} (ux*(if u>0 then w else v))}
= zipwithd ke (map prod (segs xs)) s t
where (s,t) = (map maz » map min) zs
BE&y,
Ytops (25, (4, (s,1)))
= (zipwith3 k1 (map prod (segs zs)) s t,
zipwith3 ko (map prod (segs zs)) s t)

LEDL. S5, [| nHBER
maz (1] =1
Ry, [ = (-0, ..., —o0], [00,...,00])
ROT, (mazx hb) o Fhgps &
mspz = (1, ([—o0,..., —00], [00, ..., 00])),

Piegse & Viops )
L) Cata BB END. Plgee & Yiops IIERALET
BOEENHTLAERL, mapprod(segszs) IZDW
TiE, % 4 8o MSP BEOEEORTEETHL I
MERR (Fsp) 2EV, BEOHROERIIEENZAS
L, ROED emHERVBONS.
msp2xss =y where (y,2) = Fy 0 785

7,T,Lsp2 [] = (17 ([_007 R _00]7 [OO, s

,9]))
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F)ope (x5 : xss) = (mazp Ty, (p,q))
where
(4, (5,1)) = Fropo @85, (m,n) = Fp, 75
p = zipwith8ki mst
q = zipwith3ka m st
k1 (u,v,w)
=u T (ux* (if u> 0 then v else w))
ko (u,v,w)
=u | (ux(if u>0 then w else v))
Fosp (1= (111, (1D
Frsp (z : 25) = (ps ++ ys, ps)
where (ys, zs) = Fy,,, s
ps=1:map(z*)zs
DEDEHICLT, RRLTRETLFELAVE
BIZLY, HEOIWT L TY ALSEH S hTz.

6 PIEMZE
Bird (3|4, BMF OFEic£5 ¢ SEH” oplE
LT, MSS- - MSP W% L hdiFT, 3 HTR
LB R L EEN RS 2 BERHOPED LT
NI RLOERIZEIIL T b, MSS HEOE A
BOMEEL, XKDED .
mss
= 1maz o map sum o $egs
= { &HPEE }
maz o map (maz o map sum o tails) o inits
={zoy=(z+y) 10, F—F—B(TZR)}
maz o map (foldl (©) 0) o inits
= { BrhHE,
(w,)ez=((v+z)10,ulT(v+z)T0)}
fsto foldl () (0, 0)
ZITC, taids (ZUA MO tail KIERE>TYAREL
TRTEZERYE, fst il HOF—EXTETHEUTH
5, COENIIBI LS, ZEAEOHERFEEL
THE A —F —DHEO—FLTH B “k—F—HI”
(zyY)Rz=(z02)B(YRz2),edr=c =
foldl (D) e o map (foldl (®) d) o tails = foldl(S)d
where 20y =(zQy)dd
*FARATABETHS. FARHBE AT HEY,
COBRMNEBEHATALDICE, HETF 0 & ® 4
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Bzt hiEzshw. ZoMEBEOSE,
maz = foldl(T) (—oo), sum = foldl(+)0%DT, T
&+ HIrEEH)
(z1y)+e=(x+2)T(y+2)

FEKIZL, =7 —HIE2EATHIENTES.
L2 AhHS, MSP BEICH L CRSOERLEHAL L9
EFhE, BT TRERLEDDL ZLNTELN, *
EDIDESH RGEBM R LTwiEWnid, k-
F-BABALLY LT HABETITEETEL. (Z0FE
&, % 4 HTHREL-REOFEEFREINET S, )

MSP BlEOTH L &5 12D 5121, &—F—4Hl
OHEEMEMET AEET T B $HL0I,
maz o map prod o tails £ min o map prodo tails Z#
L-EBEELAVENDD, OO MIIT AT
CICBWELLOOHBELFHD I, BREEDD
ADFECHBEN L LELT 5.

BMF 220 &) 2@ETF O “BAR 897250,
A—F—BIOFEHE V- BEENEVWAT v TR LEE
T L, KRXOFETIE, Cata OFIZ LIz
ORIESEEOBEA, LEIS U ERMALE v 5
RS T LY, B EETERBETLIL
<, YORMMICEELEDLILNTES.

BE & HALERICET AH%E 5] B]0% i, 2
AL ARBEILTLFICBVTEY, WMERFERIIM
TR ULNB I e E DT, TS LERLOF
ETIE, ABoFIcL2:E8TEd 5705, @G LMLz
A (AR DY, HENZHREB/LII LIIEIL
7=,

e OFRL [13]1E, MILEBICBE LT SHEfLTEE” %
MEns 5 A %ERL, 207 FABTEERIINTS
HAL7 LTy XA BBRLZ. 20T VT X4
12, KRIOFEICIBT HHCEREIT) HECEAT
AIEDTEL, 2O L, KEXOFEL &L~
ERBEETWCEOFRIES5 2T A,

7 bWl

FHLTE, TarysgREV)LEPL, RBIEL
HibkwHIHIZ LAz7a s 7 2 E5RFELHAGDYE
T, BTNV T X LROEXICEI(CERE L EDD
FELIRLE, RELCFETR, HRETHEHE
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#ALL T Cata OFAEE L TH HHML Cata i A EH
TR LEMT S, BEeTEBARORE, LEILL T
KOMULEAITH) 2Lk o T, Bl vu s s ap
LRHEM L BHLED, BEOL VTS T LAEBRT
FHZ L%, HATZWEBERILHEL TRL..
BT LT ALRICES GEEIC L 2HFED &
VEEHIOT NI X LDOEBE, HE0E, HILWwWTLT
N X LDERIIDOWTIHE, KRLTHIFFom, 7
LRAET— R A = B ABUESHE N4k &
BV TLRRZRLTETVS, &%, KfD X5
RBEERIZED, AL TLTY) X AOBMATREL &
D, MEOLVT L ITY X ANOREBIERAOFH 2
DHELND ZEHEESNS. X510, RRXOTFE
rRLOETH7U7T MEEOHELICE L THRE
THEOTLLENH D,

# &

KEFFE i, CEEHFRE WY &5 T EEHsE
(A1) EBREgELHLZY 7 by 27 OBKEEOH
%1 OEBE R TITbA T,
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