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The moaximum \enq}\n opa seqmen’f SO«“'\S?:{H'\O\ o

mono“onic prec\icoc\e

—:For a 3‘Nen Sequence -P(i:os'RN) » Q(i:xs'mj)
with 0<x £Y4¢ N s ca“ec\ “a seﬁmen¥ o? \en‘snw

L4

Y-
Let | with 0<xsys N, :BXD be some Fre&icq\-e
on Seﬁmen'\' f(i:x.s'mb) such 'nna)t
B_(x.h,k,bzosxsksks:)&‘\l: Bhk v 1 Bx D) s

such o ]orgchcde 15 co“eé ”mono-}Onic”. \/Je \(now

™Many exumpies o{’ monoonic Prec\ica\'es, such as:

- all e‘emenss Pos'a;'ave

— all clemenks equal

- ascendin

—— ’no}' conXQininS ac{jo\cen}, hon-eamP\‘j, equq\ su\a—
Secyments

— \'\avinj i‘s Pirs} di Werences o? Q\'\-erho\\'inﬁ S'lShS .

Yor o B that holds g:r any emfb segmen"r we shall
derive (% Froﬁrqm es’:a\o\'-skms (R 3‘Nen \93

'R'. C= MﬁX(X,n:OﬁXSjQN/\BX:}‘. b-x)

To \oes‘m with  we Q'f)‘oroac.\'\ Hre Prok\em in Yhe
S“'Qndqrd wa:j \ab 'm»roduq'\ns a VO\rio\\o\e m sa\-‘us-

Qa‘m 9 ’?0 Shren \9:5
Yo c:MQX(X,\j:OSXfSS&n./\ B x Y: 3')‘) AN 0snsN |

whick ‘jie\c\s c. Proaro«m o(’ the s*ruc\ure
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1L n: ink y €,n:=0,0 {'mvariarr} ’POS

3 0o nE N —
“increase n \93 1 under invariance 0{7 Yo
od
R

From Yo A n;&N we conclude

—m)i(xa“j:OSXSUSY\'\"\ /\:B x b'_ 3_)() =

MAX (x:0sxsn+1 A BX (nt1): Rrl-x) vmox ¢ ;

For Yhe sake o? convenience we rewrite the last Vine as

(nt1 ~ MING:0sx st A B x Gaedi X)) max ¢,

which su_ggesxs the introduction og) o varioble h
sa}is%'mj fP‘\ » j‘.\len 53

Prii h= MIN(x.0sx¢nA Bxn: x )

‘T)‘ns Sie\c\s Cn Proﬁro.m o? -nqe s}mc\ur'e

‘[ h,h‘. int C,n,)’l = 0,0,0 ‘{invo.:-io;n* Yo /\’?13
5de ngN -
“estoblish TA(n+a/n) ”
; @= (nyi-h) max ¢ {’Po(h'ﬂ/n).S
s = nra {Po ATPHY
od
R

\J'l\-hou& ex‘a\oil"m omj T)roPerb o? :B (\oejoné Hwe
€o.c¥ ”nal' '1;' ho\c\s c?or Yhe equ‘ seameﬂ\->, Phe Lineor
Search 'Theorem 42\\5 us ')‘\10«} Yhere s on\j one wo:)

o? es}a\o\is\\‘ms Yilos1/n) , vz,
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h-.-.—.O 5 C_i_g M B h (TH"‘) —_> \'\‘.:h‘\"\ C_)_é

b

bo»tic\n —disrejorc\ins }\’te evo\uthms o? :B_ Swes n

Senera\ rise 4o o quo\c\r’a\ic algmﬂkm.

Trom Yhe mono}onic':\:j o? B 5 howeuer, weE con

conclude that the solukion or Yhe e.quoc\\on T
s ot most the solukion o? h: ’P'\(m‘l/n) > he'”c-ea
es}a\o\is\nins Prilnt1/n) con be ‘\mP\emen—}eA \°J

do "B h (h1) = hizhst od

2>

which — agoain c\':sreao.rc\'ms Yhe evoluokions o? Y -

S'IVZS rise 4o a \inear o\‘sori}\wm.

Nole. Frowm +he chbove ono.\js'ns g)o“ows Yhat the mono-
'}on‘uc‘.}j requ.'nremensr on B is s\'ronger -n-.cm necessary .

o “one-sided ” Mc:no)ronic‘:b
E\_(x,\(,b; Osxsksbs N: Bxk vaBx 3)
wouwld have Su%ced.. An exqth\e oe such oo B s

B x Y = B(J':XSJ<5: ?x < ‘?J)
(Eho\ o? No\w:}

* %
»*

Three remarlks are n order. We have ?os}u\o}e.d that
B holds ‘@bf Yhe em?‘ sesme.n\‘ because - see W~
we dad ho}‘ core '\o de ine MQX over on e,m\g\b ba&.

-I.? B holds ?or on cme-e\_emen} S%men}, i+ s

fqn Ccrnven'nen‘} ’}o c\et:\ w‘-}k N.—..O se?qra.\'e\:j; g’of
>0, Yhe re?e}i;ion can then ke mibiolized with n=1

ond has h<n a2 a -Furﬂl'\wer nvor ant .
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Seconc“:j, the omo\b}ico\ shructure o? B s, thanks
Yo some 4ronsi}',v':¥3, o@en such that the neld e%?ec‘r

of do 7B h (m1) > hi=h+1 od

coan be. CQP\*urec\ \):j < mcées\' o«\}erna}'-ve S\‘a}emen",

30-3 o?'n'\e ?orm
L?ﬁs\tufn-» \'\'.':'.h &

Th’nrc\\J, -}he. QﬁS‘\thQﬂ*‘ S}o)remen¥

<= (m-'i —\’1) MmMox <

is equivalent Jo o skip in the case n1-hsc
a situakon '\m]a\'nec\ )05 N-hgse . Orce eskUished,

however, N-h < is an invariant o? Yhe repe\':\'mn;

\nenctz we con s}renBH'nem ‘ —}\we Suard )95 i}-s neaq}ion
hyc< N . Bu since nghre s a ?ur}"\er INVoariant

o? the repelition nEN A hie<N can be s‘.mP\;@eA
Yo \')us‘r hic <N
* %
*
By woy o.? Nustrahon we give Yhe solution ?or
B x Yy = B‘(J:xs\.)(:j" ?X $€J>

EE N=0 — ¢:=0
Il N>o ——)‘[n,h: 'm\‘;c,n,h-.—_ 1,4,0
;do hac< N —
3_? ‘{7(“)3 ?(\ﬁ—) s\tiF“ J?(\fm)< ?(\")—h hi=n &

s niz Nt <z (n-h) wmox ¢

od

—

J
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—n')e Q\Dove 3 s one oe Gne-S\Aed mono}-onic‘.):j_

Hod we chosen

B x y = &(\) X< j<u: ?x = ?J)
we would have \oosecl The Plateaw. Problem (see
1o], p. 2083, which deals with Yhe specm\ case Yhat
the Slven sequence IS orc\eree\). -S.\-s so\u}‘mn s

oblained \9_3 rep\c.c‘me Yhe ‘mner alYernakive shole-
3

wmen} 1 Yhe akove

i_? ?(ﬁ): ?(h)—) s\\"n? “ ?(n)% ?O’\)—s hi=n ﬁ

[0] gr\es,'Dovid-, 4 The Science oe ’Proafammins II’
S}orinje;r-\ler]as, Nem Yor\vt-\'\e‘nde\\;erj_ ’Ber\*,n, .‘98.\ ‘

drs. A.). M. van Sos)reren A6 Te\:)mar:) 19,83

BP Venture Research Fellow Fm?.dr.Edsaer M. 'D_?j\<s}m\

’De‘ﬁ. o? Morhematics and ’.Burrouts\r\s Research Felow
Ce-mru\-‘m Science Pl canstraat 5

Umversi\*ﬂ Q%Tec\vmo\ow 5671 AL NUENEN

5600 MB EINDHOVEWN The Nerherlands

The Netherlands



