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Sillboard Proplem

5 closed = éU//

BEST ;1
BEST,; = maxXx

U —+ BESTCZ(J-)
best[0] = © | gem chek for A

for i=1 to n 5////////
cl=1-
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%ﬁ_\ - N best T -]
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return best[n]



Sillboard Problem

o BEST ;1 "~ >
best[0] = 0
for i=1 to n £ Lot iant
cl = 1-1

while( (x[i]-x[cl])< D && c1>0) cl=cl-1 =— 69£m>
best[i] = max(best[i-1], ¢j+best[cl]) )
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return best[n]

‘4%43x5$&<

——



-95 D

X1 X2 X3 X4 X5 X6
V1 \V52 V3 V4 V5 V6

T T T =

X7
V7

*

Pre-process to find every board’s buddy.
right =n, left =n
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Pre-process to find every board’s buddy.
right = n, left = n

b[10]=8

move left until dist(x[right], x[left]) > D
buddy][right] = left
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Pre-process to find every board’s buddy.
right = n, left = n

b[10]=8

—~move left until dist(x[right], x[left]) > D
buddy][right] = left
move right to right
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Pre-process to find every board’s buddy.
right = n, left = n
while right and left are valid

move left until dist(x[right], x[left]) > D
buddy][right] = left
move right to right

b[10]=8
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Pre-process to find every board’s budady. O[10]=8
right = n, left = n
while right and left are valid )

move left until dist(x[right], x[left]) > D
buddy][right] = left

move right to gt i« \¢f \ A

handle any leftover right
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Better Billboard

BEST; = ma BEST -1
. J Vj + BEST (/)
<Preprocess buddies>— &(~)

best[0] = 0 Condine ()
/?or i=1 to n —

c1.= 1—1f)<
//> Wia s - Sy 4 — - %

best[i] = max(best[i—a], v[i]+9est[puddy[i]]) G}(()
lreturn best[n]
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lypesetting

It was the best of times, it was the worst of
times, it was the age of wisdom, it was the age of
foolishness, it was the epoch of belief, it was the
epoch of incredulity, it was the season of Light,
it was the season of Darkness, it was the spring
of hope, it was the winter of despair, we had ev-
erything before us, we had nothing before us,
we were all going direct to heaven, we were all
going direct the other way - in short, the period
was so far like the present period, that some of
its noisiest authorities insisted on its being re-
ceived, for good or for evil, in the superlative
degree of comparison only.
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-Irst rule of typesetting

never print in the margin!

<+—> gre simply not allowed
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It was the best of times, it was the worst kLQ Ovmﬂv%
of times, it was the age of wisdom, it was «vﬁyffff%e

the age of foolishness, it was the epoch__ \ﬂhyj\/
of belief, 1t was the epoch of

incredulity, it was the season of Light, ¢
it was the season of Darkness, it was the_ ! {if
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despair, we had everything before us, we _

had nothing before us, we were all going__ S
direct to heaven, we were all going direct
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Second rule of typesetting

avoid big ugly whitespaces (slack)
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do not typeset In margin~
do not typeset in margin <

typeset every word «
Minimize the slack a
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one paragraph at a time]



@ (e QAV 3(3 ﬁﬁfﬂk

of times, it

incredulity,

spring of ho
despair, we
had nothing

It was the best of times, 1t was the worst

was the age of wisdom, 1t was

the age of foolishness, it was the epoch _
of belief, 1t was the epoch of

it was the season of Light,

it was the season of Darkness, it was the

pe, it was the winter of
nad everything before us, we

pefore us, we were all going

direct to heaven, we were all going direct

oN N@HNVG N

|—l
N

\O o btoONRFRLrES_ML~OO

~J

o

-

\l



It was-the best of times,

worst of times, 1t was the age of
it was the age of foolishness, it
epoch of belief, 1t was the epoch

incredulity,

1t was the season of

1t was the season of Darkness, 1t

spring of ho
despair, we
had nothing

e, 1t was the winter
nad everything before

it was th

was the
of

Light,
was the
of
us, we

pefore us, we were all going
direct to heaven, we were all going direct

ONDNOEFLENDOYRFR O

o

o o
N OB BHORLRBEOREFPO

-

!



Typesetting problem

nput: W = {wi,wa,wy, ..., wey M T

Sequence T A QeAJJfo

output: L= (w1,...,we, ), (Wey 415+ Wey)y ooy (Wey iy wy)
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Typesetting problem

INput: W = {w, w2, w3, ..., wn}

output: L = (@, - -

such that




how to solve

define the right variable:
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imagine optimal solution
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imagine optimal solution
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BEST,, = BEST,_1 + S7,,




NOwW many candidates
are there for the fwoll?
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is w. fwoll?
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is w. fwoll?
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which word is fwoll?




which word is fwoll?

BEST,, = min

BEST + S?
BEST; + 55,
BESTs + 55,
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BEST/_1 + 57, ~ i
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typesetting algorithm



typesetting algorithm

clack far T se fl wod ¢ S
(make table for Sé]ﬁ7 tooll mmjuf{: {\\2/(7% Q W bk —

fori=1ton

best[i] = min{ best[]] + s[j+1][1]* ]
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typesetting algorithm

make table for S 7,79

for i=1 to n

pest[i] = min{ best[3] + s[3+1][iP?} =t
—_ C}/\okéj W/Cfoﬁj ’{’b

/ compute best 0,..., best n
int best[] = new int[n+l1]; ——
int choice[] = new int[n+l]; —
best[0] = 0; — V9 ({
for(int i=l;i<=n;i++) {
int min = infty; —

int ch = 0;
\ for(int j=0;j<i;j++) {
int t = best[j] + S[Jj+1][1i]1*S[j+1]1[1i];
if (t<min) { min = t; ch = J;}
}
best[i] = min;
Eﬁoice[i] = ch;




how to compute S,

SZ,J
=

slack when line
starts with W
and ends W
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Simplest case

i i _

slack when line
starts with wi
and ends wi




Simplest case

S10

T‘ slack when line
starts with w+
and ends wo
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How to compute S

S1.4 St

Ssa | |||

Saa || L

// compute S 7]
int S[1[] = new int[n+1][n+1];
for(int 1=1;1<=n;1++) {
S[i1[i] = M - lens[i];
for(int j=i+1; j<=n; j++) {
S[i1[j] = SI[i]l[j-11 - lens[j] - 1;
if (S[11[71<0)

}



Example

It was the best of times, it was the worst of times; i1t was the age o
wisdom, it was the age of foolishness; i1t was the epoch of belief, it
was the epoch of incredulity; it was the season of
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first step: make

Si.g
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first step: make S; ;
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first step: make S;
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second step: compute

best
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second step: compute

1 2 3 4 / 3 S 10 ...

best | 0 1600

1—1

2
BEST; = min { BEST, + S“
=0 { 7141, z}

1 2 3 4 5 6 7 3 S 10 11 12 13




second step: compute

S 10 ...

best | 0 1600| | 1296

i—1
M | 2
BEST; = 1311:1{)1 {BEST] + 5 1, Z}

1 2 3 4 5 6 7 3 S 10 11 12 13




Running time
make table for Sz‘,j @ <ﬂ1>

for i=1 to n

best[i] = min{ best[j] + s[§+1][i]? }



