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3.2.1 000 overlap-closed0OOD00OO . . . . ..o o 00 v it it e e
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010

HEN

1.1 0O0o0oboodn

oo, 0o0bboobodgbooobboo.ob,obboobobooboobboobooboo
gooob.bobooboboobobooboboobo,oboobobooboboobon
ugbo.ggo,ggoboboooboboooo,gbbooobobooboboooobboooobo,oobon
gbooobobooboboobobooboboobobooboboobo.obo,obDooon
gbobooboobboobooobbooboobbooboobbooboo.ocbooboooboon
gooboobogo.

gboooooooooooooooobo.0cobo,bobgbobob oboboooooooo
obooboooooooobobobobooo.bo24ab0bdboD 24ax6=1440000000
ocoooooooooo.boo,0ooo0oooboboooDboo, oo cooooooboooboOoo
gobooboobobooboobo,obooooooobo.

ooogo,0b0bo  NpOOOD0OOODODOODO.O0O00,0D0D0O00OO00ODO0ODOO
000obOoO0o0bOoOoO0O0bD.nO00D0O0O0ODOOOOO0,00000000 ,Co+,C1+,C0,0
0000x%/200000000,000000000000000000000000000000
0000,0000000x)0O0D0D0O00OO0.

00000000000000000000000000.000,0(x*) 0000000000
000000000000000.000,0000000000000000,0(n)0 0(»*)00
gbooboboobobooboboobob,bg,goboboobobooboboobab
oooooobobooboboooobooboobobooooboboobboooobooboooobooboooon,
On)0D0O00000O0DOOODODOOOO0O0OOODOOODOOOOOn.

uoo ,0oobob,booboobooobobbobooo,bobbooboobooooboobn
gbooooooogoooboobogbobob,obobo,boooooooobogobobo,00oo
000000doooo0,000000o0oo00,o(n00000,000,000000000000
gboboobooboboobooboobooboobooooboooooooo.

1.2 00000

gooo,oo0cobooooobogoogoobogo, bbb obobobobobobo,ooboooo
gooooo.ooo,020b0,0b0bo0booooboboobooboo,0oobooooooboobon,o
gobooboooboboobobobobobobobo,obobobobOobDobDOobDOobDOonDO
goooboob.oob3gobo,oobogbo210000000000000000DO0O0ODOO
000000O000ooO0o0ooooO.00,00030000000000,001)D000OO0O0O0OO
gb.04000,000000000000O00DO0DOODODODODODODODLD.ODOODOO



0000 or)DO000O0OO0OO0DOOODOOOO,00(1)DOO00000O0O0,0D000D00O,000
gbooooboboo,0obobobooboboobob. 0o, ob0o0bo0obobO0 ROODO
oOooo,00(1jooo0boo0oo0oo0oo,0o0oo0ooo0ooooooooooog.
Os500,0000000000D000D00 HaskelDODODO,000000D0O0O0DOO,0000
gbooobooobooboboobooboobooboobobobobooboobooobooo. oo,
O0000,HaskelOOOO0O0OOOOOOOOOOOO,2,4000000O00O00OO.



0 20

oogood

goboogo,0oboboobooooobooboboobo 210, 220000,0000000 23
gbobooboobboobooobo,bbooboobobooooo.

21 0O0O
gboooobdoobboobuoobboobooboobo.
e 0O 0O (string and element)

000000000,00000000000000000000000000
00.0000000,00,00,000000000000,000000000
000000,00000000000000.000,00000000,0000
0000000000000000000.

00,000000,000

x=1[3,5,7,6,3,8,5], y = [5,2, 6]

0000,000([]000000. 000,2,y00000,00000 3,5,7,...0

0000000O00.00,0000000000000([]0000000.
00,0000000000000000,00 2,v,2,...00, a,bec,...000

X,Y,7,..00000,0000000000000.

o OO

ooooboooouobooooooooooboooOo. 0og,0 20000 length x
ooo.0coocoog,

length [5,3] = 2, length [3,7,5,1] =4

00,0000000,
length [|] =0

gon.
e 000 (segment)

gboogo,0boboobooboobooboobooboob.oo,bgoaon
gooooooooooobo.ooo,



x=1[1,2,3,4,5,6,71 000,

[1,13],[2,3,4],[4,5,6,7],[1,2,3,4,5,6,7] : 2 000 O
2,2],[3,5,6],[5,4,3,2] : 200000000

e 0 (predicate)

gooo,0bo000bobooobo,obboobbooobbooob,on
gbooobdudpudgboo.ogon,

p(z) = 2000000 OO0,

p[2,5,3] = False, p[6,3,7,6] = True
e 00 pO0ODO (longest p segment)

00 p00000,000 20000 2z000,p(x)=Twed00000000
gb,gbouogbboobuodobooo.oon,

p(z) = 200000000000O0OOO0 ODOOO,

2,5,3,7,5,9,3,1,5,6) 000 p0 000, [5,3,7,5,9,3,1,5/000.
e 10O0ODODOO (linear algorithm)

0000000000,000000000(n)00000O0OODOOOOODOO
googd.

e on-line0 00000

on-line0000000DO,00000 «00000,0000000000D0A0O
O0,z+[e00000,:0000000000000000000000C000
g.0gdbo,ggoobooobobooobooobob,ooboboooob,oboon
goooobogooboo.

e real-time 000000

real-time 00000000, on-line0 000000000, on-line0 00000
O000,:z00000000z+[e000000O00ODOO,000000000 «
000000000 0o00oooodo.0d,real-timed 0000000 OOODOO
oooooooo.

22 0OO0O000O0OOOO

OO000O0o00OO00DOOoO0bOO00, 00000 U0DO0 HaskelDOOOODOOODOOODOO.
oooooooo. 0oL, 00b00bb00bo0b HaskelOOOOODOOOOOO.D



221 0DO0O0OOO

e :(00D0DODOOOOODO)

gododoudoooooooooooooo.ooa,
xr=14,2,8, a=7000,a:2z=][7,4,2,8]
e #+ (0DDODOD)

gboogoobooboobbooboobooo.oon,

z=1[1,2,3], y=1[4,5,6) 000, z+y=[1,2,3,4,5,6]
o leftmost O rightmost (00D O0OO,0000)

goooo,0o0o0oooooooo,0cobooogoooobo.oon,

leftmost [a1, ag, ..., an] = a1

rightmost a1, ag, ...,an| = an
o tail O init

gbobooo,goboobbooboob,ooboobboobooboboooboo.

noo,
tail lay, az, ..., an] = [ag, as, ..., an]
init (a1, a9, ...,an] = [a1, a2, ..., an_1]

2.2.2 O00O0O0OO0OO0OOO
o tails O inits

ugboooo,gbbooboo,oobbooboobog.

tails (a1, ag, ..., an) = {[a1, a2, ..., an], (a2, as, ..., an], ..., [an—1, an), [an], [ ]},

inits a1, az, ..., an) = {[ ], [a1], [a1, a2], ..., [a1, a2y ...y an—1], [a1, ag, ..., an]}.
e segs (0O ODODO)

00000,0000000000000000000000.000,
segs [1,2,3,4]={[ ],[1],[2],[3],[4],[1,2],[2,3],[3,4], [1,2,3],[2,3,4],[1,2,3,4]}
00,00 segs 0000000000000 DOOO.

segs [1=A{[1}
)

segs (z ++[a]) = segs x U tails (x ++ [a])



2,23 0O000O0OOO
e length (0O DODO)
oo, oo, bodgooaoo.oog,

length [4,3,7,9,2] =5

longest (OO 0O)

goooo,0bbooboobboo,ooboobooooboo.boo,

longest {[1,3],[],[1],]2,3,1,4,2],[5,2,4]} = [2,3,1,4,2]

longer (OO DO DO)

gbooog,0oooboboooboo,obbooobooboob.ooo,0ogoon
oooooooooooooo.oog,

longer (16,2,7],[1,3,2,2]) = [1, 3,2, 2]
longer ([4,6,9],[5,0,2]) = [4,6,9]

sum (00OODO0O)
oo, 0o ooouooooooboo.oag,
sum [1,2,3,4,5] =15
e max0 min (00000 0O,0000)

goooo,0cobogoooooog,gbobgobooobooboogo.obg,

maz [3,8,—4,1,—6,7] =8
min [3,8,—4,1,—6,7] = —6

224 0O00000000O0O0OOOO
e if then else (JO0ODO)

if0000000000000D thenOOOOOODOO,00000000 elseCOd
gbooaoo.ood,

calc a =1f a > 5 then 10 else 0 OO0,
calc 7=10 calc 3=0

e let in

let0 inO000000D0O0O0DOOCOO0ODOOOD inOOO0ODOOOO.ODO,

cale (a,b) =
let c=axb
d=a+0
in (c+d,exd) 0O0O,

cale (2,4) = (14,48)  cale (1,3) = (7,12)



23 UJU00O0Uouooooooon
ooooo,22000000000000,00000DO0O0O0ODOOO0OD psODOOOO
goboogoooobob. b0, b0 Xooo,0bpbobbbbbobobobbobonD O

goooo.
p< X ={x e X |px)= True}

0o0,0000000000000D0,2000 pOo0donO
Ips x = longest (p < segs x)
goboodoooooooooonooooonoooooon.on, 220 0000 segs DOOQOO,

Ips (z ++ [a]) = longest (p < (segs x U tails (z ++ [a]))
= longest ((p < segs z) U (p < tails (z ++ [a])))
= longer (longest (p < segs ), longest (p < tails (x ++[a])))

oboobooo,0bo,0bpbbO00bo0bbOobbOo0oboobboon.

lps []=1]
Ips (x ++ [a]) = longer (Ips x, longest (p < tails = ++ [a]))



0 30

Jobooooooooood

oooo0o,00 10000, 0000000000000OoO0O0oO,0000O0O0O0oOD
0000D00000D.00,00000, tail ,init ,leftmost , rightmost ,length , 4+ 0000000
00000000000000000000o0.o00,p(x)00000, 3.30000,00000
oo0oooooooooboo, 3400,0000000000000D0DOO00O0DOOO0ODODOd
ooooo.

3.1 Oogogoo

gbooogooooob,0o040000b00booobo.0bo,00b0ob00oo0b0obOooooD 3.5
gobooboobboob,0obooboboooog.

e (10 p0O prefix-closed0 00O 00,0000 z,ydDO0O,

p(x +Hvy) = True = p(x) = True.

e 00 p0O postfix-closed0 00 00,0000 z,yd0O0O,

p(z +Hvy) = True = p(y) = True.

e 00O p0O segment-closed0 0 OO0,
p O prefiz-closed O O overlap-closed.
0oodobodo,0ood z,y,z000,

p(z+y++z) = True = p(y) = True.

e 00 p0O overlap-closed 00000, 0000 z,y,z2000,

y#[] A plx+ty) = True p p(y ++2) = True = p(z +Hy +2) = True.

3.2 000 prefix-closed0 0000000

OOO000,p0 prefiz-closed0000000DOO0OO0OOOOOODOOOO,0000DOOOO
gooooo.



00 1 pO prefiz-closedD 0 O, t=longest (p < tails x) D000,
longest (p < tails (x ++[a])) = longest (p < tails (t +[a]))
oog.

O0000,000 talsz000 pO00000O00O0¢t000O00O0O0OO,000 tails (x+[a])
O000,tH[e0000000p0000O0O00OO0DOOO,000000000UOO.0DOOO,O
3.10000,t00000 ¢etails2 0000, p(t' +Ha)) = True 0000000, prefiz-closed 0
0000,pt')=Tue0000000,t0 p<twlsz000000000000000O0OOOO
oo.

’ ' ‘@ tails (x 4+ [a])
| L (@

| (@

( w )’ t” ‘@ ails a
tails t I:l@ S

tails x

031 001,2

00 2 pO prefiz-closed0 O overlap-closed0 00 00O, t = longest (p<tails x) 0000, longest (p<
tails (x +[a])) 0, t+[a], [a], []DO0000DO0O0O.

00 00,t00000¢€tails2z00000,00 p( ++1a]) =FalseDODODOD0D0,00 10
O0000000.00,031000000,00¢t0000000000000¢" €tailsxz000
O, t" + [a] = longest (p< tails (x++[a])) DODOO0O000.000,¢t0¢"0 teils2 000000
000,0000000w0000,t=w+Ht"0000000,031000000000.000,
p(w+-t") = True o p(t" +[a]) = True0 0, pO overlap-closed00 00000, p(w -+t +[a]) =
True, 0000, p(t++a)) = True0000.0000,000 ¢ ++[a] O p < tails (x++1[a]) 00O
D00D0D000D000000. 000, ¢ ++[a] = longest (p < tails (z ++[a])) 0000000
0000, longest (p< tails (x++]a])) 0000000, t++[d, [, []0DO00DOOO. .

3.2.1 000 overlap-closed0 00O 0O OO

p O prefiz-closed d O overlap-closed 0 000 000,000 20000000000000,00
pO0000OO0DOTreal-timed 0000000 OODODODODODOODOOODODO.OO0D0OODOOODOO
ooad.



Ips x =let (s,t) =Ips’zin s

bps’[1= (1.1
lps” (z ++a]) =
let (s,t)=1Ips’x
t' =if p(t ++[a]) = True then ¢+ [d]
t' =if p(t ++ [a]) = False 5 pla] = True then |[a]
t' =if p(t ++[a]) = False 5 pla] = False then ||
s’ = longer (s,t')

in (¢/,t)

3.2.2 Windowing [0

0000, pd overlap-closed0 0 00,0000 prefiz-closed0 00 0000000000000
0000.00000000,windowingOOOOOODOOODODOOODOOODODO.0000000O
oooooooooooooo.oooooo,0oo0oon,

s = longest (p < segs x) A u € tails x A length u = length s

oooooooodbD.0obb,«.0000 2000 p000000D000DO0O0ODOO, p<tailszO
OoOoooooooDlengthw 000000 O0OOOOOODODODOOOOOOOOO. OOO,O0O
100, longest (p<tails (x+1[a])) 0000 (length w)+1000000000.000, p(u+-[a])O
00000000, s0u+[e)00000000,00000s000000, w000 tail (ut[a)
gobooobog.

| 3 | ‘@ tails (z ++ [a])

tails x ’

u
[ tailu @
tails u I:l@ tails u ++ [a]

O 3.2 Windowing O O

p O prefix-closed 00000000000 0O0DOO, windowingD OO OODO real-timed 0000
ooooooo.

10



Ips x =let (s,u) =Ips’zin s

lps’[1= (1.1
Ips’ (x ++[a]) =
let (s,u)=Ips’x
s' =if p(u—++[a]) = True then u—++[a] else s
u =if p(u—++[a]) = True then u -+ [a] else tail (u++ [a])

in (s',u’)
3.3 Uoonooooooo

ubooo,bgbbobbobboobooboobooooooooobooobooob.oo,bd
0000000000, p0 postfiz-closed0 000000000 ODODODO.

3.3.1 O0O0O0O0OO

goog,bogb,obbooboobboon.
e 0 OO (partition)

goooo, oo boooobuooo.go, z=a;
HarotH s+, 000,0000, zs=[z1,2z2,23,24) 000000,00000
goboogooooooooboo.goob, oo oooooon
aoo.

e 00 D00D (maximal partition)

googbob,boogbobooboobooboobopbobog,0bonbon
dooooooooo,gguu pobbbbbbbbbbboboboooo.on
O,z=21Haz+Ha3s+H2z,s 00000, p(z1) = p(x2) = p(xs) = p(ra) = Trued
0000, p(x; Hx2) =p(reHxs) =plrs+H24) = False 00D O0O0O00OO0O00OO
oooooo.oo,0o0bogoboobog,obgboboobooboobogoooog.

3.3.2 0O0O0OO

00,000000000000000000,0000 (greedy algorithm) 000 00.0000
00000000000,033000000000000000.

00,000000000 (0000000000 [[dJ000.000,20000000000
o8 = 41, T2, ..., tn_1, 7, 00000, 2+ [« 000000000000000000000. OO
i, ++[a)0 p000000000O,p00000000,000000000000000000,
z+1e000000000.00,p000000,00 apy+an+1a]0p000000000
0,000 p00000000,z+[a0000000 [#1,22,...; 01,2, +1[a]] 000,0000
0p000000,00 #peg +Han1+Han++[e]0p0000000000000.000000
0,p000000000,000 2s=[z++[e]00000,00000000000000000
oooooooo.

gboo,000000o00,0oooooobooobooboobooooboooboon.
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mazxpart [a] = [[a]]

mazpart (x + [a]) =
let xs= mazpart x
(zd,y") = absorb (s, [a])
in zs' + [v/]

absorb (zs,y) =
if zs# [ ] A p((rightmost zs) ++y) = True
then absorb (init xs , (rightmost xs) +y)

else (zs,y)

gbO,0b0boo0oboobgoobooboo,booboobo0od0~n0bO00ObOOODOO,DO
O(n?)000000000000.000,0000(n 000000000000, 0000000
goooboboo,0boooboobooboobo,boobooobobooboobobooooboobobooon
goog,00bo0boogooboobooobobobooooboobo,0oobobboobobooboobOobooo
oo.

IS
e ol
p000000—N2 + Stop
Yes
T T ol
| pDDDDDD{ No_ . Stop
Yes
| | = Tt T+ 0] |
| »000000—N° .+ Stop
Yes

bbb zsOD0O0OO00o0bObDOOooobboog

033 0000

12



3.3.3 OO00OO0DOODODOODOO

gboooboooooboooboobooboobboobooo,bboobooboobooobon
ooooooo,000000000.00,p,000000000O0O00C0O0DO.(03400)

pp(x) = Ya € init x : aR(rightmost x) = True

000,RO<'0000, p_(z) = rightmostzx =marz000. 00,00000 postfiz-closed
ogo0oooo,00o0obooo0. booooobooooooog.

S B E—
O O O 00
| z'm't T {

034 00 p,

00 3 ROOOOOOOOOO0O, p, O overlap-closed 0 0 O .

00 =z,y,20 py(zty) =p,(yHz2) =True000D0D00000000,00,b= rightmosty, c=
rightmost z 00 0. 0000, p,(y ++2) = TrueDd O, Vd € init (y++2) : dRe0D000.00,
pr(x ++y) = True o bDRe, 000 ROOOODOO, Va € dnit (z++y) : cReO0O0O0O0.000,
pplrc+Hy++2)=True000000, p, O overlap-closed0 0 O . n

035 003

004 ROOOOOOOOOOO,wvOp, 0000000O000O0000O,
pp(u++v) = (rightmost u)R(rightmost v)
goag.

00 a= rightmost u, b = rightmost vO 00 .00, e«R00000,00000, p,(ut-v) =
False DO OO0ODOOODODOO.00eRbODOOOO, VdevODOOOOODODOO cROOODODO.O
O0,vdeuwOOOOO,vw0d p, 000000,cRae000000 ROOOOOOO0O0OOO, ckRbO
000.000,p,(u++v)=True0OODO. [

13



036 00O4

00 5 p0O postfix-closed 0 O overlap-closed, zsO 0 pO0 000000000 O0O0O0O,
longest (p < tails x) = rightmost xs

goo.

00 w = longest (p<tails x), v = rightmost xs, v = rightmost (init zs) D00 .00, uHv Cw
000 (0 3.7w)0, pw)= Trued O, pO postfiz-closed 0 0, p(u ++v) = TrueD 00, zs0
00000000.00,vCw Cu+ov000 (O 3.7 w) O, p(u) = True o p(w) = TrueO,
p O overlap-closed 00, p(u +v) = True000,00000.000, w Cc o000 (O 3.7 ws)
0000,000 pl) = True o v € taidse 00, wOOOD0OODDO0.000, w = 00000,
longest (p < tails x) = rightmost xs 0 0 O . n

TS | | | w | v ]

g 37 005

3.34 UUOp, 0oodonon

rROOODOOOOODOOOODOOOODOO,0DDO0OO0ODDODOOODOOOODOOODOO,
ooo0o00000,00p, 0000000000 on-linedd00000000. 00000000
gooooo.

Ips x =let (xs,s) = lps’x in s

lps’” [a] = ([[al], [a])
lps” (z ++[a]) =
let (zs,s) =Ips’z
(zd,y") = absorb (s, [a])
s' = longer (s,y’)

in (zd +[v],s)

14



absorb (zs,y) =
if zs# [] A (rightmost (rightmost xs))R(rightmost y)
then absorb (init zs , (rightmost xs) ++y)

else (zs,y)

00,0000 p, 000000000000, p, O postfiz-closed00 00000, 000000
000, prefiz-closedD 00000000, prefiz-closed 00 0000000000000 0OOCODOO
00o0000oo0oo.000,000dodo,0000o0oooooooooooooooooog
oo,b0oooooooooooOooOoOOObOOOO0OODOODODO.DO0O,00p»,00000000O0O
ooobooooooooooooooooooo.

34 px)00000

0000 p(x)DO00O0O00OO00O0O00OOOOOOOOOOOOO,000000ODOOOOO.O
00, px) = leftmostx=mine 0O0000000000000O00.000000000000
gboboobooboo.oooboobooo.oobobo,bbooboobobooboobooon
gbobo,gboboobbuoooboooobbooboboa,boobbooobooobboabn.
gboo,0o00b0bo0oboooboooobgoooo.

min x, when minx <a

min (z ++ [a]) = {

a, when min x > a

O0o00oooooouoogd,mine+[e0min00000000000,0000000000
O0000000000.000,p(x)0000000000ODO0O00O0,0000000 ‘something’ O
gboboobooboobobooboobbooboobboobon.

p(z +[a]) = p(x) A ‘something’

3.5 OUgoobooogd

goooooooooooooooooooobogoogoon.

031 0000

| 0oo | 0o |

prefiz-closed p overlap-closed leftmost x = min x (max x)

postfiz-closed » overlap-closed rightmost © = mazx x (min x)
segment-closed length © < min x
segment-closed mazx x — min x < C
segment-closed sumz < C (Ve€x:c>0)
overlap-closed length © > max x
overlap-closed leftmost x = min x A rightmost x = mazx x

15



0 40

googboodn

00000000 (Leftmost at most rightmost problem) 00, 0000000000 ROOODO,
p(z) = (leftmost x)R(rightmost x) v x = | ]

goobododpiddboooonobooooooob. oo, goob po,0000
0400000000000 000000O0O0,0000000oooooooooboobooog,
godooooobooooooaa.

00, 0000000000000000O(n)D000ODOOUODOOO J)DOODDOUODOOOO,O
0ddooooooooooooo,0od4400000000000O0DO0O0000O0OOO,O0
000000000 00.00,000000 300040, tail,init,leftmost , rightmost , length , +
gbdbooodobooooouoooouooouoouooooon

4.1 OO0 ROODO

000000000000,00 ROOOOOODODD, ROODOOOO RY0000O0O0O0D0OO
ooo.00,R00
aR°b = —aRb

00000000000.00 RE000000D000,0000000o0n,000oon
aRgb = aRcbva:b

gboboooboo,0ooooooo.
gboboobboobuoobobobbuooboobobooog.

e 000 (antisymmetric)
00 ROODOODODOOO0O,00000eb60000,
aRb A bRa — a=0b
ugooooon.
e 000 (transitive)
00 ROOOOODOOOD,00000 a,b,c0000,
aRb » bRce — aRc

gooooooo.

16



oooo,0o0cogooogobgobo,0bgb <bgbooboboobobo, RO0O0DOOODOOOOO
gbbogobogbobooooo.og,bgobooobbooboobbooboobobooooa,o
gbobooboobogo,0oobobgooboobboobooboboonDb.

o0, rRO0O0O000OO,000000D00D0ODO,0Db0DODODODOD.

00 6 00 ROOODODODD,00000 «,b0000,
aRb = bR%a
oog.

00 000000O0000000000000,a#b=aR% , bRCe.00,eRO000000O
00,a#b=bRe0000,0000000,aRb=0bR v a=b000000. .

0D0,RC000000000,RSO00O0DODOD,000000000.

4.2 0000

4.2.1 00O0O0O0OO

000000000 O(n)000000,0000 2000000 auelistz00000. 0000
000000000000000000000.00,0000000000, rightmost [ ] 0000
00000000000000000,0000000,00000Vees:wR000000 w
O, rightmost [|=w 0000000000000, (04100)

auxList [ | =]

auzList (z + [a]) =
let y = auxList x
a’ = if (rightmost y)Ra then rightmost y
a' = if (rightmost y)R®a then a

in y ++[a]
| T 0O, VRa —d =1
| Y @ VRCa — d =a

0 41 000 (y= auzList x)

00000000000000,00000000.R0O‘<’000,20000 y= auzListz O
ooo,
x=1[7,9,6,8,6,5,4,6,3,7,2,1,8,5]
y=1[7,7,6,6,6,5,4,4,3,3,2,1,1,1]
ooo.
0000000000,20000000,000y000000000000000000,y00
0D00000000000000,0000000 200000000000 y000000000.

17



4.2.2 000

00000 x=x1H 20000, y1H y2 = auxList (x1+H x2) A length x1 = length yy A length xo =
length v, 0000000 21,22,91,90000,000 2000000000,

000 1 Ve €z : eRErightmost y;

000 2 y1 # [] A rightmost y1 # leftmost yo = leftmost xo = leftmost ys

0O r1 = [al,ag,...,ai],xgz [ai+1,ai+2,...,an],y1 = [bl,bg,...,bi],ygz[bi+1,bi+2,...,bn]|:||:]
0. 00d0d,0o0o00o0boboood,100r—-100000000 kOODOODOOOOODOO
0oo.

kaak_H - bk+1 = by, (4.1)

kacak_H - bk+1 = Qk+1 (4.2)

000, (4.1) 00000000, bgyy # by = bR, 0000,000 (42) 000, by #
by => b1 =ap 0000. 000,k=400000000,000002000000.

00,000 1000000.000,6004,00000, bR, 0000, (4.1) 000,
bpe1 = b, 000,00 bRy, 0000, (42) 000, bRy, 00000,000 kOOO,
bRCh,, 000000000, 00 a0 b,00000,b,_1R%, 0000, (42)000,000
arp=0b,000,00,b,1Ra; 0000, (41) 000, bpy=0b,1 000 bpRa, 000, ROODODO
000,00600 Rk, 0000. 000,0000 apR%, 0 b,REh,, 000000, REO

goooo,ougi1boood. ]
@ 1 @@, @2 @)
R
@) Y1 OO (®)
RC 4
0 4.2 0O00O0O
4.2.3 00

OUoobood0 02000000 000000.000, 00000000000 skdeOO,
U000 windowing OO OO OOOOOOO, DO0O0O0OOLOODODOOOOODLOODOODOOOOOOO
goobooboo.

windowingO OO OO ODOOODODO0ODO0DOOOOOODDOO0OOO,0430000,
x) = x1 + [leftmost x2], x5 = tail x2 ++ [a
y1 = y1 + [leftmost ya], y5 = tail yz ++ [a]

Uboobooooo,000b0b0ob0obo0.0id x,ppe00obobobobonoboobon.
Od,side00000O0DO0O,00000,yy000000D000DO00ODOODOODeDOO
o0,00000 RODOODOOD, 210200y 0ywi0000O0O0O0OOO0O0O0OOO0ODO

18



00000000.00,00000000 RC0O000, s,y 0000000000000000.
(0D4400)

00,00 windowingD OO slkide 000000000 DOOOOOOODOODOO.

Ips x =let (x1,x2,y1,y2,8) = Ips’ x in s

bps’[1=([1,ILILILID
Ips” (& ++ [a]) =

let (z1,z2,y1,%2,8) = lps’ x
"' =1if (rightmost y2)Ra then rightmost yo
"= if (rightmost y2)R%a then a
(21, 25, 1, Y) = window (x1, 22, Y1, Y2, a,d’)
z, w3, y1,yz) = slide (2, 9, Y1, Y3, a)
s' = longer (s, x})

. ! 1! /! 1! /
in (27, 23,97,95,5")

a
a

window (x1,x2,Y1, Y2, a,b) =
let zf, = zo ++ [a]
Yz = y2 ++ (]
x| = x1 +H [leftmost xb)]
xly = tail ),
y! = y1 ++ [leftmost yh)
Yy = tail yb
in (2,25, y1,5)
slide (x1,2,Y1,¥2,0) =
if y1 # [ ]| A rightmost y1 Ra
then slide (init xy, [rightmost x1] ++ x2, init y1, [rightmost y1] -+ y2)

else (z1,z2,y1,Yy2)

gboooooooobooboboboob4b0b0gbo,b0ob0b0oooO0.obobOon, x
gbobobobobobobobebO0obO,0b00b0ObODObLODODODODO.

(rightmost y1)RCa » (leftmost ya)Ra = x5 ++ [a] = longest (p < tails (x 4+ [a]))

OO0 000,000000 z1 =[a1,a2,...,a;], T2 = [@i41,Qi+2,---sanl, y1 = [b1,b2,...,bi], y2 =
[bis1, bivas. . b)) 000.0000, 5RCa o biyyRa0 0, 0000 b #£b 000,000000 2
00 a1 =6 00000,00 a;qReO0000. ODO,000 100,Vk<i:a,RED; 0000,
b;RCa0 REODODOODO,VE<i:aRCa000. 000, 0000000,e0000 RCOOD
000,002000000,¢0000 ROOCO0OO0OO0O, o+ [a] = longest (p<tails (x-+-[a]))
goooooooono. ]

4.3 00OO0O0OOO0ODO

gbooboobobooboobboobooboooboobooo,oobobooooboooboonoobg
gboob.0o0oooooooooooon.
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Tl ® (@
Y
71 0 vy (@
0 4.3 windowing
n Jm @
bR—a> Stop
v @) v: @
ib’Ra
i o @
% Stop
ur Qe v @
\Lc’Ra
nam wm @
M Stop
(71 Y2 @)

000 =y =[]00000000

0 44 slideOO
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R¢ R¢ R¢
| [

@ & @ley, T2 @@
[_#/]-
® i GONENTRC)
RS R
RC’

045 00OOOOO

4.3.1 00OOOO0ODOOODOOOO

00, 00000000,000000000000,00000000000000O000.000
0,00 p0O
p(x) = sumax >0
00ooo0o0ooO0o0Uo. booooooU0ooO0,0000 = [a,a,...a,] 00000,0
goooood

n

$/:[0,a1,a1—|—a2,...,2ai]
=1
00000,0000020000 RO‘C’WO0O0000000O0OOOOOOO.

4.3.2 00O0O0OO0OOO0OOOOO0

ocoooboooo,0obooobooccobooooooo,ocobboooobboooooooboobooo.

0000,00 pO
sum x

p(z) = m_
00000.0000000000,000000000000000 CcO00oon, a2 =la—
C,aa—0C,...,a,—C|0000,0000,000000000000000O0O0DOOOOODOOCOO
00000o0.00,000000000,B|000000O0bO00D0oooOO,000ooooog.

4.3.3 00O0OO0O0OOOOOOOOOOoDO

bobooboobooobobooob,ooboboobobg,oboobobooobooobogoon
OcoOooo0oOoooooooooo.ooooD,og pd

p(x) = suma <C

00000000000000.0000,000 z = [a1,a2,..,a,] 0000 2/ = [0,a1,a1 +
as,...,>%,e] 0000000000000 000O000000,00000000000000
0000000000 O00OO0oO0o0o.ooo,

p'(z') = leftmost 2’ > rightmost 2’ — C

uboooo,bobooboobobogbo,obooboobobobooooboboooboboon
oooo.oo,goooooog,0oboooooboobbo RODOOOOOLODO,DO0O0bOD.OOO,
gbobobobogoobooooob0 ROODODOOOOOODOODODODODODODOOODOOODOO
gbobooobobobobobobo.coobobooobooboooboo.
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44 0D0OO0OOOOO0O

000000 p'(x) = leftmost x > rightmost x—C' 0,000, p(x) = (leftmost z)(rightmost x)? <
cOooooooooooooooooooooooooooon.
oo, 0o ooooouobooo, bbb obL,ooog,obo

p(z) = ¢(leftmost x) Ry (rightmost x)

gbooboobo,0bobogooooooboooooooboboboobobuob.bo,obgoo 420
gobooboobboobooboobo,bbooboobbooboobobooob.

4.4.1 0ODOOOODO

000,000 ewlistz 00000000000000000000000.0000,0000
000000000000000000000,000 aulistz000000000000000
00000000000.000,00000¢00000000000000,000000000
0000000000.000,000000,00000000¢000000,000y00000
00.(04600)

auxList [ | =]
auzList (x ++ [a]) =
let y = auxlist x
a' =if (rightmost y)R¢(a) then y
a' = if (rightmost y)RC$(a) then ¢(a)

in y -+ [a]
| v O@
¢(a) V'Ro(a) — o' =1
| Y /\‘@ VRY¢(a) — o' = ¢(a)
0 46 000 (y= auslist z)
442 000

gboooobooobboobuooboboon.

00000 xz=x1H 20000, y1H y2 = auxList (x1+H x2) A length x1 = length yy A length xo =
lengthy, 0000000 21,22,41,9%.0000,000 2000000000.

000 1° Ve € 21 : ¢(c)RE rightmost y;
000 2 yy # [ ] A rightmost y1 # leftmost yo = ¢(leftmost x2) = leftmost yo

22



oo Tr1 = [al,ag,...,ai],m: [ai+1,ai+2,...,an],y1 = [bl,bg,...,bi],yQZ[bi+1,bi+2,...,bn]|]|]
0.0000,0y0000000D0,100n,-100000000 k0DO0OO0DOODODOODOOOO.

b Rp(ags+1) = b1 = by (4.3)
bkRCP(ap1) = bpr1 = $lakt1) (4.4)

000, 43) 00000000, by # by = bpRC(ars) 0000,000 (4.4) 000, by #
b = b1 = dlap) 0000. 000, k=400000000,000002000000.

00,000 1’000000.000,60by, 00000, bRé(ap) 0000, (43) 000,
bry1 =0,000,00 pRp(ap1) 0000, (44) 000, R, 00000,000 kOO0,
bRED, 000000000, 00 ¢ap)d b, 00000, bp_1R(ap) 000D, (44) 000,
000 ¢ap) =b, 000,00, by_1Rp(ap) DOO 0, (43) 000, by =bp_1 000 bpRp(az) O
O0,RO0000D00,00600 ¢(ap)RED,0D0D0D. 00D0,0000 ¢(ag)REb, O bpRE by,
oooooo, REoooooo,00010ooag. "

(@ 7 @@, T @)
P(ag) #(a,,,)
e n/]-

@ Y1 OO C

-~

RC  #

047 OO0

4.4.3 OO

ooooobooooobooooo,bb o0O0UODLDOOOO,bO0O000 auzListxz O,
gbooboboboboogoooooooooo. o, bbb yoboboboooogooog
gbobooboobobooboooooooooooobooooooooooo.

00, windowingD0OODO0O0,0000000000000000000,00000000.
00, slidke 00000000,000000000000000000000,000000000
0,000000e0000,4()000000.0000,, 000000 ¢(eD00000,00
000 RODOOODOOODOOOOOOOOOOOODOOOO,RCO000D0000DO0OO.
(00,04800)
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| gz O m——
vla) T —— Stop
| Y1 @) y2 (@)

’ .CCl @H@ :C2 @‘ C/RC@/J(CL)
wla) - —— Stop

| Y1 O v @

| CRE RN P
vla) —— Stop

| Yi @ Y2 @
ld%(a)

000z =y =[]00000000

0 4.8 slideO O

gboobobooboobbooboobbooboo.

Ips x =let (x1,x2,y1,Yy2,8) = lps’z in s

ps’[1=(LILILILID
lps’ (x ++[a]) =
let (x1,22,y1,Y2,8) = lps’x
a' = if (rightmost y2)R¢(a) then rightmost yo
a' =if (rightmost y2)R®¢(a) then ¢(a)
(@1, 25, Y1, y3) = window (z1,22,Y1, Y2, a, a’)
(@1, 25, y1,yz) = slide (1, x5, y1, 5, ¥(a))

s' = longer (s, x4)

in (z7,25,97,95,5")
window (x1, 2, Y1, Y2, a,b) =

let =, = 29 ++[a]
Yys = y2 + [b]
] = x1 H [leftmost x4
xhy = tail o,
Yl = y1 ++ [leftmost ys)
vy = tail v

. ! 1 /! 1!
m (x17x2>y17y2)
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slide (z1, 22,1, Yy2,a) =
if y1 # [ ] A rightmost y; Ra)
then slide (init x1, [rightmost x1] + 2, init y1, [rightmost y1] ++ y2)

else (x1,22,y1,%2)

obobooboooboooboobo490b0b,0bobD0.obbobOo,o0D0ob0b0O0,00 a0
000 ¢(e)0000,000000000000000DQ0OO.

(rightmost y1) R (a) n (leftmost y2)Rip(a) = o 4+ [a] = longest (p < tails (x ++ [a]))

00 000,71 =[a1,a2,...,a], T2 = [@i11,Qit2, - an), Y1 = [b1,b2, ..., bi], y2 = [bit1,bit2, ..., by
000.0000, bR(a) A b RY(e) 00, 0000 b # b, 000,000000 2200
P(aiy1) = b1 00000,00 ¢la;rr)Rep(e) 0000, 00,000 1’00, Vk <i: ¢(ax)RED;
0000, RY(e)D REODODOODOD, VE <i: ¢(ap)RY(e)000.000, 0000
00 c0000 ¢(c)R(a) 0000000, 2200000 b00000 ¢(b)Ry(c)0OOOO,

xg ++ [a] = longest (p < tails (x ++[a])) DO O . n
R¢ R¢ R¢
| o —E
¢(a1) Plar)  dlai) o(a,,) l,
@ 71 @@, 72 @@
dlar)  dla,) ‘
e -
@ ] OONINTIINC
RC i
- e

049 0OOOOoO

gobo,b0bo0boobooboooooboobobob,b0obobooboooooobobobo,oo
gboobogogooooo,0bobobgobooooobobobooooboobobobnooD. oo
g, 0o0ooooooboooobon.

00 100 ROO0OODOOO0R0OOOOONODODOD,00D0D0000000O0O0O0OON ¢,900
oo,
p(z) = ¢(leftmost x) Rip(rightmost x)

OO0O0Oo00DOoO0OoO00DOoOoboboOODoon-lined00OoOoOoOoOOOO.

4.5 00U

obooboo1bgbobgobobobobon.

4.5.1 0O00OO0OO0O0OOO0OOOOOOOOOO0

o, 00b00o0boboobobobooboboobobooboboobobono.bobg
gooboobogo

p(z) = (leftmost x)(rightmost ) > C (Ve € x: ¢ > 0)

25



goboo.o0,0o0boobooobooboo,oobbooboobbooboobooon
00000.00000000,00000000000000ODOOOOO0O0O, RO ‘L0, ¢(a) =
Cla, v(a)=a00000,0000000000000000O.

Ips x =let (x1,x2,y1,Yy2,8) = Ips’z in s

Ips”[1=([LTLILILID
Ips” (z 4+ [a]) =
let (z1,z2,y1,92,8) = lps’x
a' = if (rightmost y2) < C/a then rightmost ys
a' =if (rightmost y2) > C/a then C/a
xh, xh, Yy, yh) = window (x1, x2,y1,Y2,a,a’)

! " ! " __ - / / / /
xl"%.??yl?y?) = slide ($1,$2,y1,y2,a)

/
Y

(
(
= longer (s, x4)

s
/ " /! 1 /
x27y17y278)

in (zf
window (1, x2,y1,Y2,a,b) =
let 5 = x3 +[a]
Yo = Y2 +[b]
2 = x1 ++ [leftmost x4
xly = tail ),
vl = y1 ++ [leftmost yh)
Yy = tail yb
in (2,25, 4!, v5)
slide (xla r2,Y1, Y2, a) =
if y1 # [ ] A rightmost y1 < a
then slide (init x1, [rightmost x| ++ 2, init y1, [rightmost y1| + y2)

else (z1,22,y1,Y2)

4.5.2 0J0O0O0OO0OOOODOODOODO

ooogobobo,43000b0b000o00b0booboobobobooooobobooon.o
oooo,000d

p(x) = sumax <C
00000000,000000000,0000 = [ag,a2,...,a,) 000000,

n

u = [O,al, ay + as, ..., Zal]
=1

oo, 000000 oooooooooo,oonoogooao
p'(u) = leftmost u > rightmost u — C

gbooboooboboobobobooobo.ooo,0ob0ooobOo,oo0obooobooOoonoo
00000000000O00000,0n) 0000000, onlined00000.000, on-line
gbobooobooob,0000000000000wD00D00D00DO00DOODODO.

26



000000,z+[e0000,«000000000000000000000000000000
0.000,000 spet = sn+ans 00000000000,«000000000, (rightmost u)+a
000000000000000000000000.

00000000,vw0 wOwOOO0OOOO0,2000000000000000000000
0Do.oo,

i
U= [80,81,52,---,5n] (50=0, 8, = Zai)
k=1

O000.(000,«w0000 2000 1000000000000)O0OO,
Git1 t iy + -+ a; =55 — 8

O000000000000000.000, ug =[S, Sit1,---,8) 000, x2 = [ait+1,Gi+2,...,an]
ocoooooooo,od,

length uy = length x1

length us = length xo + 1

goooobobooobooboobooboboobooboboo.bob,boboboboobon
O, 0000000000000 b0oO0.0DbO000DbO00bDO00bL.00,000 HaskelD OO
gooboboob bobuobobobo,obobobobooo.

lps x = let (x1,x9,u1,u,v1,v9,8) =Ips’z In s
p 1,22, U1, U2, V1, V2, p

lps[1=([1,11,[ 1,10, 11, [01, [ ])
lps’ (x ++ [a]) =

let (z1,z2,u1,us,v1,v2,8) = Ips’x
a’ = (rightmost ug) + a
a” =if (rightmost vy) > a' then rightmost vy
a" =if (rightmost v2) < o’ then o

/ / !/ / / I\ . / / / / / / !/ I
), xh, vl ub, v, vy) = window (2, o, ufy, uh, vy, vh, a,a’,a”)

(
(

s' = longer (s, x%)

" 1 " " " n\ . / / / !/ / / !/
zY, g, uys uy, v, vy) = slide (2, 25, uy, uy, vy, vy, 0" — C)

in (af, 2, uf,ulf, v} vl s")
window (x1, x2,u1, u2,v1,v2,a,b,c) =
let af, = z9 ++[d]
u’2 = ug ++ [b]
vh = vg +[(]
] = z1 + [leftmost x4
xhy = tail
u] = uy H [leftmost ub)
uly = tail ub
v = vy +H [leftmost vh]
vy = tail vl

. ! 1! /i " 1 1
mn (331»3527U1au2>“1>v2)
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slide (1, x2,u1, us, v1,v2,b) =
if vy # [ ]| A rightmost vi > b
then slide (init x1, [rightmost x1] ++ 2, init uy, [rightmost u1] + ua,
init vy, [rightmost v1] ++ v2)

else (.’Ifl,xQ,Ul, U2, 01, UQ)
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0 50

Jubogboodgboogbood

O000b0,HaskellOOOODODOOOODOOO,0000000D00000DO0OOODOOODO.
00,000000000000O0(n) 0000000000 0O0OOODOO, 00000000000
0000000 OoO(n) 0000000000 UOOUDOOUO.UOOUOOUDOO, (2], 4000
gooo,00o0oooooooooooooo.

5.1 HaskellOOO

Haskell OO OOOOODODOODOODODO,0D00000D0ODOODOODODOODODOO
O0,HaskellOODOOOOOOODOO,0000000DO0O0O0C00O0OOO.

o 100U

ugboodgbouodgobg,ggbuobooobgoobg,goboooobboboo
oboboooooboboobooooboob. oboo,b0b HaskelDO OO O
gbogboobobobobo,bogbuoobuoobobbobooboooboab
gbo.o0o0,0000b00booobooboboooboo,bboooboo,oooon
OO0OmOO00000O0ODOOOOO.

e OO ODO

Haskel 000 0000000,000000000000. HaskelOOO DO
000000,0000000000000000000000000000.00
0,2 2+[a00000000000000, ¢/ =¢+[e00000,000
002/ 00000000000.

o JUUIOOODOMO

Haskel 0 000,0000000000000000,0000000000
00.000,000000000,fps2e00000000,Ips(z+[a)) 00000
000000,0000000000000000000000000000000
0000000.000, HaskelOOOODOOOODO, lps(a:a)=1let ...000
0,000000000000,0000000000000.

5.2 0D0OOO0OO0OOOO0ODOOO0ODOO

O000,0000000000000000DO0000 HaskelOOODOOOOODO AODO.O
g, 00o00ooboobooobogobobobobooboo,0boooboooooooboob,boboooooo

29



OO00D0O0O000O0O0O0DDOO0.000, leftmostO rightmost, mmit0 tal0 000000000
ooooogd.

5.3 00U

00A0,0400000000D000D00C00OC0O0ODO0O0O HaskelOODODOODOOOOOOO
0.000,0000000(n) 00000000, OOODO,00000000000000000
0000000000, HaskellOO O(n) 00000000000 OODOOOOOOOO.OOO,
rightmost, init, length, 000 000000000000 DOOOOO0.O0000DO0O00O0O0DOOO
gbobooboobbooboob,oboboooog.

5.3.1 0O0O0OO0OO0OO0OOOOODOODOOD

00, 000000000000, 0000000 ooooooooooooood
gooo.ob0,0b0oooooboooogoooooo,goobooooooooooooon
dooooob.0odo,jdddddoooooo.jdgooooooobo,0o0o0o0oooboood
gootodouo.ouoo, oo oobooouoooo. oo
ogoooooooo, 00000000 oooooobooooooooo,bod
godoootoodobodooouoo. oo, 0o ooooo.ooooboooooo,boao
000000000000 0000000O000O000O00UDO00OO00n. (two-end-list [2]00)

000,00 [a1,a2,a3,a4,a5] 0000000, ([a1,a2],[as,a4,a3]) D0000000000000O.
oo, 0jdddoooooiboo0ooooodoooooooob.ooooooooooo
gddooooooooo,goooodobooooouoo,toboooouoooo,ooooao
N A I A A I A

O0000,00000000O000DO0O00O00D0O0DbOoDOO. 0000000 Ilpush, rpush 0 O
ddddddoodoo, oo oooo. push0O OO, 00000000000000
goooo,ooootdoouoootuoooo, oot ooooooooooouooon
oooood, nushOOOOOOOOOOODODOD.0000000O0O0O00O0OOOOOOOO, O
00000000 00bO0o0obOOo,00b00b00b0o0bOoo0bOoobOooboOoooDoOon, Ipush
0000000000000.00000000000000000O(n)D00DOODOO,000
godboootdoboooouoboooooooooo,tgboooouoooouoooodoao
gddoooooooouooooo.

oo, 00dodooooooooooo.ogougooooouooboooouooooooan
do.0djdddooo,jjddooooooooob oo ocoooo,oboboon
o000, 00000000 oooboooooobooooooog.

Ob0oo00ooooooo0,0b0 HaskelDOODOOOOOOOOODOOOOOO.

[CL]_,CLQ, tee 7an] = ([a17a27 e 7a’i]7 [anaan—la .. ‘ai+1]7n)

5.3.2 OO0OO0O0OOOOOOOODOOOO

OO0 AO leftmostO rightmost 000D OOOOO,00000000C00DOO0ODOOOOOO
UO.mit0 tedl DOO0DO0ODOOODO.0D000OO0OC0OO0O0OO0OO0O0ODOODOODOODLOOO.O
0000000 BOOOOODOODOOOODOOO.OOO0OO, met’0 rightmest’D 00000
gbobooboboboboboobobobooboboobobooboboobon.
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54 00O

O0o0o0o0Ooooooo A0,00O0O0000O0OoDOOO  cOoOoOoooDooO.oooooooDoo
g, 0gbobooboobooobooboooboob,oboobboobo,booboooon
ugbbgobogboboo.ooo,gobuooboobbooboobbooboobobooooa,o
gboogoooob.0oooobobobo,bb0bdn00Db0ODO0OOODOD, pshODO
ugb,0bnb0,000000000000000,000000000000.0D00000O0,00¢0
gboooobooo,bobooboboobooboboobo,0obobooobooboboobon
ugbboobgodan.

Ugs51 000oobooooooan

ooo ooo
" reductions cells || reductions cells
1 2663 4374 1941 | 5064
2 9769 | 14582 3896 | 10078
3 21352 | 30665 5919 | 15252
4 37405 | 52598 7925 | 20379
5 57928 | 80381 9931 | 25506
6 82921 | 114014 11937 | 30633
7 112384 | 153497 13943 | 35760
8 146317 | 198830 15949 | 40887
9 184720 | 250013 17955 | 46014
10 227448 | 306623 19961 | 51141

0s51 O00000o0OO0oO0oooan
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HEN

00000o0ooooo0o0o0oooO,0000000000000,000(n)DOODODOOO0OOD
ogoooooooooob,b0bod0bdd0 ROODOODDbOOoOobObOooobooo.boooo
00000000000 o(n)0000O0OU0O00O0OUO0OU0OOOUOO0OODO. O0O,00 [1]0O
0000oo0o0o0oooo,=0000000000(n)00000000OOOO0OOOOO. (0O
00000o0ooooo,RO="000000000000O0O0ODOOOOOOOODODO.

00,0300000000000000000000, overlap-closed00 0000000000
00000 OoORw)OD0OO0O00O00OO,0000000000000C0O0ODOO0O0, 000000000
gooooobooooobo.

go,04000000000000DOO0ODO0ODODOODODOODLODODDODO,DO0ODODRO
goooooooboobobooboobotbdodooooooooboboobobbbboddooooo o, o
goooboboobobooboboobobooobob.bobo,0bobooboboobon
00000000, p(z) = ¢(leftmost x)Ry(rightmost x) DD 000000, 000000000
ooboobogo.

00,00000000000000 overlap-closedD 000000, 0000000000000
goboobooboobboobuoobooboboobo,boobboobbooboobboOon
I T A A A A
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00 A

000000000 HaskelOODOOO (ODODO)

O000,00000000000000DO00DO0ODO0O00O00O0DO0D HaskelDOO
O00000000.00,00000000000 HaskelOOO,O()OOODOOOODO,0000
go.

lps :: [Int] -> [Int]
lps x = let (x1,x2,y1,y2,s) = 1lps’ x in s

lps’ :: [Int] -> ([Int], [Int], [Int], [Int], [Int])
lps’ [1 = (00,00,01,00,01)
lps’ (a:x) =

let (x1,x2,y1,y2,s) = 1lps’ x
a’= if leftmost y2 <= a then leftmost y2 else a
(x17,%27,y1?,y2’) = window (x1,x2,y1l,y2,a,a’)
(x1°7,x277,y1°7,y2°7) = slide (x1’,x2°,y1’,y2’,a)
s’ = longer (s,x2’’)

in (x1°7,x277,y17,y2°7,s%)

window :: ([Int], [Int], [Int],[Int],Int,Int) -> ([Int],[Int],[Int], [Int])
window (x1,x2,y1,y2,a,b) =
let x2° = a:x2

y2’ = b:y2

x1’’ = (rightmost x2’):x1
x2’’ = init x2’

y1’’ = (rightmost y2’):yl
y2’’ = init y2’

in (Xl’,,XQH,Y]-“,YQ, )

slide :: ([Int], [Int],[Int],[Int],Int) -> ([Int], [Int],[Int], [Int])
slide (x1,x2,yl,y2,a) =
if (y1 /= [1)&&(leftmost yl <= a)
then slide (tail x1,x2++[leftmost x1],tail y1,y2++[leftmost yi1],a)
else (x1,x2,y1,y2)
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leftmost :: [Int] -> Int
leftmost [] = 9999

leftmost (a:x) = a

rightmost :: [Int] -> Int
rightmost [] = 9999

rightmost [a] = a

rightmost (a:x) = rightmost x

longer :: ([Int],[Int]) -> [Int]
longer (x,y) = if length x < length y then y else x
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OO0 B

Juoboguoogboogon

0000000000000 000O0DooooOonoDooO0.0d0,omega000000O0OOOO
0ooooO0, 00000000000 DbOO0O00.0D0,00000O0bOO00o0oobOoOoOadad, lattach’,
rattach’, remake’ 0 0 0 0O, lattach’ O rattach’ OO0 000, 0000000000O0OOOOO0O0O
O, remake’ 00000000000 O0ODO0DOOOOOODODOOO.

leftmost :: [Int] -> Int
leftmost [] = omega

leftmost (a:x) = a

rightmost :: [Int] -> Int
rightmost [] = omega
rightmost [a] = a

rightmost (a:x) = rightmost x

leftmost’ :: ([Int],[Int],Int) -> Int
leftmost’ ([],y,len) = rightmost y

leftmost’ (a:x,y,len) = a

rightmost’ :: ([Int], [Int],Int) -> Int

rightmost’ (x,[],len) = rightmost x

rightmost’ (x,b:y,len) = Db

lattach’ :: (Int,([Int],[Int],Int)) -> ([Int], [Int],Int)

lattach’ (a, (x,y,len)) (a:x,y,len+1)

rattach’ :: (([Int], [Int],Int),Int) -> ([Int], [Int],Int)
rattach’ ((x,y,len),a) = (x,a:y,len+1)

rpush’ :: ([Int], [Int],Int) -> ([Int], [Int],Int)
rpush’ (x,y,len) = if y == [] then ([],reverse x,len) else (x,y,len)

lpush’ :: ([Int], [Int],Int) -> ([Int], [Int],Int)
lpush’ (x,y,len) = if x == [] then (reverse y,[],len) else (x,y,len)
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length’ :: ([Int], [Int],Int) -> Int
length’ (x,y,len) = len

longer’ :: (([Int],[Int],Int),([Int],[Int],Int)) -> ([Int], [Int],Int)
longer’ (x,y) = if length’ x < length’ y then y else x

tail’ :: ([Int],[Int],Int) -> ([Int], [Int],Int)
tail’ ([1,y,len) = ([],init y,len-1)
tail’ (x,y,len) = (tail x,y,len-1)

init’ :: ([Int], [Int],Int) -> ([Int], [Int],Int)
init’ (x,[],len) = (init x,[],len-1)

init’ (x,y,len) = (x,tail y,len-1)

remake’ :: ([Int],[Int],Int) -> [Int]

remake’ (x,y,len) = x ++ reverse y
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0o C

000000000 HaskelOODOOO (ODODO)

0000000000000 000DO0 HaskelOOODOOOODODODO. OO, 0000000
gboobob BOOobobOoboOo,00oobooooboooob.

lps :: [Int] -> [Int]

lps x = let (x1,x2,y1,y2,s) = 1lps’ ([],reverse x,length x) in remake’ s
omega :: Int
omega = 9999
lps’ :: ([Int], [Int],Int)
-> (([Int], [Int],Int), ([Int], [Int],Int),

([Int], [Int],Int), ([Int], [Int],Int),([Int], [Int],Int))
lps’ (01,01,00 = (C[1,01,00,CM1,01,0),C[],01,0),CI1,01,0),C[],[1,0))
lps’ ([],a:x,len) =
let (x1,x2,y1,y2,s) = 1lps’ ([],x,len-1)
a’ = if rightmost’ y2 <= a then rightmost’ y2 else a
(x1?,%27,y1?,y2?) = window’ (x1,x2,y1,y2,a,a’)
(x1°7,x2°°,y1°°,y2’?) = glide’ (x1’,x2’,y1°,y2’,a)
s’ = longer’ (s,x2’’)

in (x177,x277,y1°7,y2°7,8?)

window’ :: (([Int],[Int],Int),([Int],[Int],Int),
([Int], [Int],Int), ([Int], [Int],Int),Int,Int)
-> (([Int], [Int],Int),([Int], [Int],Int),
([Int], [Int],Int), ([Int], [Int],Int))
window’ (x1,x2,yl,y2,a,b) =
let x2’ = rattach’ (x2,a)
y2’ = rattach’ (y2,b)

x2’’ = lpush’ x2’

y2’’ = lpush’ y2’

x1’?’ = rattach’ (x1,(leftmost’ x2’’))
x2’’? = tail’ x27°

y1’?’ = rattach’ (y1,(leftmost’ y2’’))
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y2’7’ = tail’ y27’
in (Xl))),XQJ)),Y1>;J,Y2)>;)

slide’ :: (([Int],[Int],Int),([Int],[Int],Int),
([Int], [Int],Int),([Int], [Int],Int),Int)
-> (([Int], [Int],Int), ([Int], [Int],Int),
([Int], [Int],Int),([Int], [Int],Int))
slide’ (x1,x2,y1,y2,a) =
if (y1 /= (01,[1,0))&&(rightmost’ y1 <= a)
then slide’ (init’ x1,lattach’ (rightmost’ x1,x2),
init’ y1,lattach’ (rightmost’ y1,y2),a)
else (x1,x2,y1,y2)
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0d D

DO0000ddooooooouououd HaskelD OO OO

p(r) = sumax <CO0O0000O0O000O0OO0 HaskelOODODOOOOOOOOOOO. 00,0
gboooooooooboboboooooog,obBoobgoobobobobobooooooDo
gbooooo.

lps :: [Int] -> [Int]

lps x = let (x1,x2,ul,u2,vl,v2,s) = lps’ ([],reverse x,length x) in remake’ s

omega :: Int

omega = -9999

c :: Int
c =20
lps’ :: ([Int], [Int],Int)

-> (([Int], [Int],Int), ([Int], [Int],Int),
([Int], [Int],Int), ([Int], [Int],Int),
([Int], [Int],Int), ([Int], [Int],Int), ([Int], [Int],Int))
lps’ ([1,[1,0) = (C[1,00,00,C[1,00,0),C01,01,0),(C[]1,([0],0),
([1,0,0),(01,001,0),C01,01,0))
lps’ ([1,a:x,len) =
let (x1,x2,ul,u2,v1,v2,s) = 1lps’ ([],x,len-1)
a’= rightmost’ u2 + a
a’’ = if rightmost’ v2 >= a’ then rightmost’ v2 else a’
(x1’,x2°,ul’,u2’,vl’,v2’) = window’ (x1,x2,ul,u2,vl,v2,a,a’,a’’)
(x1’7,x2°°,ul’’,u2’’,v1’’,v2’’) = slide’ (x1’,x2’,ul’,u2’,v1’,v2’,a’-c)
s’ = longer’ (s,x2’’)

in (x1°°,x2’’,ul’’,u2’’,v1’’,v2’’,s?)

window’ :: (([Int],[Int],Int),([Int],[Int],Int),([Int],[Int],Int),
([Int], [Int],Int), ([Int], [Int],Int), ([Int], [Int],Int),Int,Int,Int)

-> (([Int], [Int],Int), ([Int], [Int],Int), ([Int], [Int],Int),

([Int], [Int],Int), ([Int], [Int],Int), ([Int], [Int],Int))

window’ (x1,x2,ul,u2,vl,v2,a,b,c) =
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let x2’ = rattach’ (x2,a)

u2’ = rattach’ (u2,b)
v2’ = rattach’ (v2,c)
x2’’ = lpush’ x2’
u2’’ = lpush’ u2’
v2’’ = lpush’ v2’
x1’’’ = rattach’ (x1,(Qleftmost’ x27°))
x2’?? = tail’ x27’
ul’’’ = rattach’ (ul,(leftmost’ u2’’))
u2’’’ = tail’ u2’’
v1’’’ = rattach’ (v1,(leftmost’ v2’°’))
v2’?? = tail’ v27’
in (x1°77,%x2777 ,ul’??,u2272 ,v1?2 7 ,y2?)

slide’ :: (([Int],[Int],Int),([Int],[Int],Int),([Int],[Int],Int),
([Int], [Int],Int), ([Int], [Int],Int), ([Int], [Int],Int),Int)

-> (([Int], [Int],Int),([Int], [Int],Int),([Int], [Int],Int),

([Int], [Int],Int), ([Int], [Int],Int), ([Int], [Int],Int))

slide’ (x1,x2,ul,u2,vl,v2,a) =
if (v1 /= ([1,[1,0))&&(rightmost’ vl >= a)
then slide’ (init’ x1,lattach’ (rightmost’ x1,x2),
init’ ul,lattach’ (rightmost’ ul,u2),
init’ vil,lattach’ (rightmost’ v1,v2),a)
else (x1,x2,ul,u2,vl,v2)
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HEN

goo,00boooobgooob,bo0bobooboboboobobooboboobon
gb.odgbog,bgobobbobooboobobobobobboboo,oboobobobab
gboooooooboo,oobobooboobobooooobo,boboobobooboobon
ugbboobuoob,ogboobboobooobobooog.

gbo,0000o0o0,b00boo0bo,0b0o00booooboobooboo,oobooobooa,g
goooooobooboo,oboobgobooboboobob,0obooooboboooDo
goobooo.

gbO,00b0booobooobobbooooboboobooobobooboboooboooboOon
oo.
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