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typesetting question

what is the first rule of typesetting?

what did the variable Sij represent?

Express a recursive formula for Sij :
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ypesetting

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.



It was the best of times, 1t was thJ
worst of times, i1t was the age of wisdom, 1
the age of foolishness, it was the epoch of
it was the epoch of incredulity, 1t was the
of Light, 1t was the season of Darkness, 1t
spring of hope, 1t was the winter of despai
had everything before us, we had nothing be
we were all going direct to heaven, we were
going direct the other way - 1in short, the

was so far like the present period, that so
its noisiest authorities insisted on its be
received, for good or for evil, in the supe
[degree of comparison only.
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-Irst rule of typesetting
v

<+—> gre simply not allowed

never print in the margin!



It was the best of times, it was the worst
of times, 1t was the age of wisdom, 1t was
the age of foolishness, 1t was the epoch
of belief, 1t was the epoch of
incredulity, it was the season of Light,
it was the season of Darkness, i1t was the
spring of hope, 1t was the winter of
despair, we had everything before us, we
had nothing before us, we were all going
direct to heaven, we were all going direct
the other way - 1n short, the period was
so far like the present period, that some
noisiest authorities insisted on 1i1ts being
received, for good or for evil, 1n the sup¢rlative
[degree of comparison only.
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Second rule of typesetting

avoid big ugly whitespaces (slack)



[ypesetting problem

inpUt: W:{UJLUJQ,@Ug,...,wn} [\/? o‘\F;l\’\

output: _L — (wh e 7w€1)3 (w€1—|—17 e 7w€2)y SR (w£w+1,...,wn)
Liry
Cit1 /(:f‘/’}'{“ \% /\"(
G = Z wj| | + (b1 — £ — 1)
J=£;+1
suchthat ¢ <M Wi
.




imagine optimal

last [ine

imm/_\/_\m

fwoll is  wy slack when line starts with  wy

BEST,, = BEST;_1 + S7

—

——



BEST + 52
BEST{ + S
BESTs + 55,

BEST,, = min

—

BEST/—1 + 57,

——

BEST,—1 + Sy ,

——




typesetting algorithm

make table for D i,7

Gor i=110n

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

_



typesetting algorithm

(make table for S 7,79

——

for i=1 to n

x

best[i] = min{ best[j] + s[§+1][i]? }

/7 compute best 0,..., best n
int best[] = new int[n+l1l];
int choice[] = new int[n+1];@:~
best[0] =

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[j+1][i]*S[j+1][i];>

if (t<m1n) { min = t; ch = j;}
} =
best[i] = min; \
choice[i] = ch.>

c



how to compute S;
Sij

&

slack when line

—

starts with  ws
and ends W



Simplest case

S1 A

slack when line

- _ ¢ starts with wi;
S\W M \WL\ and enoISWiI



Simplest case

S1 A

wi

‘ S10

D

slack when line
starts with w+
and ends wo



how to compute .5; ;

/§717.7 (<
dbli’w'} S‘,‘J §/‘/‘) Koo

slack when line

starts with Wi St Sy = 06D
and ends W .
Y m
Sf,;f,; = M — |w,j|

Sij = Sij—1—1—[wj



How to compute S

1.1 Sin

S3.3

Sa.4

// compute S 1ij
int S[][] = new int[n+1][n+1]; &
for(int i=1;i<=n;i++) {—
S[i][i] = M_-_lens[i]:
or(int j=1i+l,; j<=n; j++) {
S[i1[j] = S[i1[j-11 - lens[j] - 1; {— Lak 6[LJ‘“/A(‘\A
it (ST11[071<0) |
while(j<=n) { S[1][j++] = infty; }

} —_— _




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

2334262335262 333277233
32122 33527 233521223362



first step: make S; ;

= | |——i—t—

A

@ 35 3o

2@3426233526233327233 M = 49
32122 33527 233521223362 —

T—

Sii = M — |w;
Sij = Sij-1—1— |wy|




first step: make S; ;

2334262335262 33327233
32122 33527 233521223362
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2334262335262 33327233
32122335 2723352122336 72




S 10

second step: compute

best | 0 | |1foO

L
@55’[ = v ?%@To* (glﬂ} - 160D
f

z—l

BEST; = min { BEST, + SZH ;
] O

1 2 6 7 3 S 10 11 12 13
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second step: compute

© 1 2 3 4 5 / 3 S 107 .

best | 0 1600

Best, =
’L'—.l 5

1 2 3 4 5 6 7 3 S 10 11 12 13
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second step: compute

© 1 2 3 4 5 / 3 S 107 .

i—1
. -_— . . 2
BEST; = min {BEST; + Sj—l—l,z’}

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




best

choice

1—1

—_ ° . 2
BEST; = min { BEST; + Sj—l—l,i}

7=0
© 1 2 3 5 6 / 3 S 16 11 12 13
0 1600
© 0 © 0 0 © 0 © 0 ©
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i—1
. -_— . B 2
BEST; = min { BEST; + CHERY

© 1 2 3 4 5 6 /

best | 0 1600| | 1296

choice © 0 0 0 0 © © 0

It was




1—1
. — . . 2
BEST; = i BEST; + S5, 1}

© 1 2 3 4 5 6 /

best | 0 1600| | 1296 | 1024

choice © 0 0 0 0 © © 0

It was the




i—1
. e . . 2
BEST; = Wil { BEST; + CHERY

© 1 2 3 4 5 6 / 3

best | O 1600 | 1296 1024 | 729 | | 576 | | 289 | | 196 | | 100

choice © 0 0] 0] 0 0] 0 © ®

It was the best




i—1
. e . . 2
BEST; = Wil { BEST; + CHERY

© 1 2 3 4 5 6 / 3

best | O 1600 | 1296 1024 | 729 | | 576 | | 289 | | 196 | | 100

choice © 0 0] 0] 0 0] 0 © ®

It was the best of




i—1
_ Q2
BEST; = min {BEST; + 55,1 ;}

© 1 2 3 4 5 6 / 3 S 10 11 12 13

best | O 1600 1296 1024 | 729 | | 576 | | 289 || 196 | | 100 | | 36 0

choice © 0 0] 0 0] 0 0] 0 @ © ®

It was the best of times, it was the worsd o T
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i—1
. e . . 2
BEST; = Wil { BEST; + CHERY

© 1 2 3 4 5 6 / 3 S 10 11 12 13

best | O 1600 1296 1024 | 729 | | 576 | | 289 || 196 | | 100 | | 36 0

choice © 0 0] 0 0] 0 0] 0 @ © ®

It was the best of times, it was the worst
of

Besti1 = min {



best

choice

1—1

_ Q2
BEST; = min {BEST; + 5%, , }

7=0
e 1 2 3 4 5 6 7 8 9 10 11

0 1600 1296 1024 | 729 | | 576 | | 289 || 196 | | 100 | | 36 0

© © © © © © © © © © ©

It was the best of times, it was the

worst of

rm 2
BES 110 _I_ 511’11
rm 2
BEST9 + 571011
2
. BESTg + .5
BEST{1 = min S %Jl
BESrﬁ’? T 58,11
BESrﬁf} 7 S’?,ll




i—1
_ Q2
BEST; = Wil { BEST; + CHERY

© 1 2 3 4 5 6 / 3 S 10

11

12

13

best | O 1600 1296 1024 | 729 | | 576 | | 289 || 196 | | 100 | | 36 0

choice © 0 0] 0 0] 0 0] 0 @ © ®

It was the best of times, it was

the worst of

rm 2
BEST10 + 71,11
rml 2
BESTy + 510,11
2
. BESTg + S
BEST{1 = min S %’11
BESrﬁ’? -1 58,11
BESrﬁf} ] S’?,ll




i—1
. e . . 2
BEST; = min { BEST; + CHERY

0 1 2 3 4 5 6 7 8 9 10 11 12 13
best 0 1600| | 1296 | 1024 | | 729 | | 576 | | 289 196 100 36 0 8_L8_
choice © 0 0 0 0 0 © 0 © 0 0 (o

It was the best of times,

it was the worst of

rm 2
BEST10 + 71,11
rml 2
BESTy + 510,11
2
. BESTg + S
BEST{1 = min S %’11
BESrﬁ’? -1 58,11
BESrﬁf} 1 S’?,ll
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i—1
BEST; = min { BEST; +
j=0

Si1i}

best | 0

0 1 2 3 4 5 6 7 8 9 10 11 12 13
1600| | 1296 | 1024 | | 729 | | 576 | | 289 196 100 36 0 818 545
choice 0O 0 0 © 0 © © © 0 0 0 6 6

It was the best of t

imes, .

( 1.\

times, 1t

it was the worst of S
BEST12 + S73 13
BEST11 + ST 13

BEST{3 = min
BEST7 + 5§ 13 —+=

i — 2
BESTg + O7 13

)




i—1
= m] . 2
BEST; = Wil { BEST; + CHERY

© 1 2 3 4 5 6 / 3 S 10 11 12

best | O 1600 1296 1024 | 729 | | 576 | | 289 || 196 | | 100 | | 36 0 818 | | 545

choice 0O 0 0 © 0 © © © 0 0 0 6 6

It was the best of times, 1t

was the worst of times, it

2
BEST o + 513,13
BEST 1 -+ S?

11 12,13

BEST{13 = min .
BEST7 1 Sg)lg
BEST¢ + 57 15




d-172-25-159-219:typeset abhi$ java typeset charly 42
best: @ ch 0

best: 1600 ch 0
best: 1296 ch 0
best: 1024 ch 0
best: 729 ch 0
best: 576 ch 0
best: 289 ch 0
best: 196 ch 0
best: 100 ch 0
best: 36 ch 0
10 best: @ ch 0
11 best: 818 ch 6
12 best: 545 ch 6—
7
7 —
8

OCoNOULR,WNEOS

13 best: 452 ch

14 best: 340 ch

15 best: 244 ch

16 best: 164 ch 8 —
17 best: 117 ch 9
18 best: 37 ch 9 _.
19 best: 16 ch 10
20 best: 0 ch 10 —
21 best: 509 ch 14
22 best: 413 ch 15
23 best: 344 ch 15
24 best: 133 ch 17
25 best: 118 ch 17
26 best: 62 ch 18
27 best: 32 ch 19
28 best: 4 ch 20

29 best: 444 ch 23
30 best: 348 ch 23
31 best: 277 ch 24
32 best: 197 ch 24
33 best: 149 ch 24
34 best: 87 ch 26
35 best: 66 ch 26
36 best: 446 ch 31
37 best: 377 ch 31
38 best: 297 ch 32
39 best: 233 ch 32



0 best: 0 ch 0
1 best: 1600 ch 0 It
2 best: 1296 ch 0 It was
3 best: 1024 ch 0 It was the
4 best: 729 ch 0 It was the best
5 best: 576 ch @ It was the best of
6 best: 289 ch 0 It was the best of times,
7 best: 196 ch 0 It was the best of times, it
8 best: 100 ch 0 It was the best of times, it was
9 best: 36 ch @ It was the best of times, it was the
best: 0 c It was the best of times, it was the worst
11 best: 818 ch 6 It was the best of times,\pit was the worst of
12 best: 545 ch 6 It was the best of times,\pit was the worst of times,
13 best: 452 ch 7 It was the best of times, it\nwas the worst of times, it
14 best: 340 ch 7 It was the best of times, it\nwas the worst of times, it was
15 best: 244 ch 8 It was the best of times, it was\nthe worst of times, it was the
16 best: 164 ch 8 It was the best of times, it was\nthe worst of times, it was the age
17 best: 117 ch 9 It was the best of times, it was the\nworst of times, it was the age of
1a.gg§3;_3z‘gg_% It was the best of times, it was the\nworst of times, it was the age of wisdom,
19 best: 16 ch 10 It was the best of times, it was the worst\nof times, it was the age of wisdom, it
f—WZO best: 0 ch 10 It was the best of times, it was the worst\pof times, it was the age of wisdom, it was
21 best: 509 ch 14 It was the best of times, it\awas the worst of times, it was\nthe age of wisdom, it was the
22 best: 413 ch 15 It was the best of times, it was\nthe worst of times, it was the\nage of wisdom, it was the age
23 best: 344 ch 15 It was the best of times, it was\nthe worst of times, it was the\nage of wisdom, it was the age of
24 best: 133 ch 17 It was the best of times, it was the\nworst of times, it was the age of\nwisdom, it was the age of foolishness,
25 best: 118 ch 17 It was the best of times, it was the\nworst of times, it was the age of\nwisdom, it was the age of foolishness, it
26 best: 62 ch 18 It was the best of times, it was the\nworst of times, it was the age of wisdom,\nit was the age of foolishness, it was
s —— ° ‘ ¢ <
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Gerrymander



Congressional District 5

NORTH CAROLINA

Virgin

100 Miles



TR - A i I [N L

| (

esville Precincts and Polling Places

L —7

Instructions on Finding Your Street:

- Set the Zoom Level to 300%

- Find a Nearby Landmark (e.g. the 250 Bypass
exit you frequently use)

- Zoom in Closer (400% - 500%)

- Follow Familiar Roads until you Find Your Street

© O @ O

Legend
Polling Place

Herman Key Recreation Center
Clark Elementary School

Carver Recreation Center
Walker Upper Elementary School
Benjamin Tonsler Park

Carter Family Life Center
Venable Elementary School
Alumni Hall













gerrymanaer problem

given: A, Aﬂ) M people  ia L ol pecdly  havt €7 /-f”/“/‘/?“‘“
f\ S edf/\) A N ,4( 7 ‘9/ Cp\Aj AN\
¢ At ¢

output: 1) Py 2 duslecds, PWHM £ Yl i

| ((EC}qég

\

Dz} — l DZ

* | 055, o)
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arrymandaer pronlem
gigk mryAl, AQ, e ,pAn n is even

output: D].) D2

D1| = | D2
mn <\95~\/>ﬁ{’ 1 Ve MT;

4
mn

4

or “failure” if no such solution is possible

such that

A(Dl) >

A(DQ) >




M =00

example *-
e otz = 02 (13
Azhy = ?Z @
=
Adbg= 12 Aﬁg
fhy = %@? AztAy = 102 Qs




gerrymander
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gerrymander

Mo fomt Pﬂfc‘wc‘rﬁ
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crrymanaer
Sik.wy gt ry

here is a split of first j precincts
—_— in which [Dil=k and

x people in D1 vote A

Ly people in D2 vote A




gerrymander(PA m)

initialize array Slo,0,0,0} =

= g O U
S;)o > | O o0

J




Sjkaz,y_ jI—1L,k—1x—Aj,y V Sj 1,k,x,y— A

— onpl
T gerrymanderPAm) — &
initialize array S{0,0,0,0} = ot )
for j=1,...,n y losp oy 1 (7, iy
for k=1,.. ,n/Q/ — - ) ) \
for x=0 . ;I > k\)v/l/\) ~\—D~PJ\ %F/: Jf u{F?U.
Or y=0,...,jm A M
able according to equation /
SITYLS
sSarch for true entry at S:{i—’ylz’ >rr‘1‘n/4, >m£1£4] ( n
— /\\ ) \ = = 8¢
SE* 2 Y 6
-y \\ /506 fs [ O
DA o






