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us
ba

d
po

in
t:

so
m

e
pa

ge
sl

ik
e

th
e

tit
le

or
th

e
be

gi
nn

in
g

of
ea

ch
ch

ap
te

r
ha

ve
no

he
ad

er
or

fo
ot

er
,b

ut
w

ith
th

e
co

de
w

e
ha

ve
sh

ow
n

ev
er

y
pa

ge
w

ill
ge

tt
he

sa
m

e
ou

tp
ut

.T
he

re
is

a
w

ay
to

so
lv

e
th

is
pr

ob
le

m
:y

ou
ca

n
us

e
th

e
fa

nc
yp

la
in

st
yl

e.
If

yo
u

do
so

,y
ou

ca
n

us
e

th
e

co
m

m
an

d
\
f
a
n
c
y
p
l
a
i
n
{
.
.
.
}
{
.
.
.
}

in
si

de
\
l
h
e
a
d
{
.
.
.
}

et
c.



W
he

n
L

aT
eX

w
an

ts
to

cr
ea

te
a

pa
ge

w
ith

an
em

pt
y

st
yl

e,
it

w
ill

in
se

rt
th

e
fir

st
ar

gu
m

en
to

ff
a
n
c
y
p
l
a
i
n

,i
n

al
lt

he
ot

he
rc

as
es

it
w

ill
us

e
th

e
se

co
nd

ar
gu

m
en

t.
So

,a
n

im
pr

ov
ed

ve
rs

io
n

of
th

e
pr

ev
io

us
co

de
w

ou
ld

be
:

\
p
a
g
e
s
t
y
l
e
{
f
a
n
c
y
p
l
a
i
n
}

\
f
a
n
c
y
h
f
{
}

\
l
h
e
a
d
{
\
f
a
n
c
y
p
l
a
i
n
{
}
{
A
n
d
r
e
w

R
o
b
e
r
t
s
}
}

\
r
h
e
a
d
{
\
f
a
n
c
y
p
l
a
i
n
{
}
{
\
t
o
d
a
y
}
}

\
r
f
o
o
t
{
\
f
a
n
c
y
p
l
a
i
n
{
}
{
\
t
h
e
p
a
g
e
}
}

It
ha

s
th

e
sa

m
e

be
ha

vi
or

of
th

e
pr

ev
io

us
co

de
,b

ut
yo

u
w

ill
ge

te
m

pt
y

he
ad

er
an

d
fo

ot
er

in
th

e
tit

le
an

d
at

th
e

be
gi

nn
in

g
of

ch
ap

te
rs

.

Fo
rt

w
o-

si
de

d,
it'

s
co

m
m

on
to

m
ir

ro
rt

he
st

yl
e

of
op

po
si

te
pa

ge
s,

yo
u

te
nd

to
th

in
k

in
te

rm
s

of
in

ne
r

an
d

ou
te

r.
So

,t
he

sa
m

e
ex

am
pl

e
as

ab
ov

e
fo

rt
w

o-
si

de
d

is
:

\
l
h
e
a
d
[
A
n
d
r
e
w

R
o
b
e
r
t
s
]
{
}



\
r
h
e
a
d
[
]
{
A
n
d
r
e
w

R
o
b
e
r
t
s
}

\
l
h
e
a
d
[
]
{
\
t
o
d
a
y
}

\
r
h
e
a
d
[
\
t
o
d
a
y
]
{
}

\
l
f
o
o
t
[
\
t
h
e
p
a
g
e
]
{
}

\
r
f
o
o
t
[
]
{
\
t
h
e
p
a
g
e
}

T
hi

s
is

ef
fe

ct
iv

el
y

sa
yi

ng
m

y
na

m
e

is
to

p
ou

te
r,

to
da

ys
da

te
is

to
p

in
ne

r,
an

d
cu

rr
en

tp
ag

e
nu

m
be

ri
sb

ot
to

m
ou

te
r.

Yo
u

ca
n

us
e

th
e
f
a
n
c
y
p
l
a
i
n

co
m

m
an

d
w

ith
in

th
em

fo
rt

w
o-

si
de

d
do

cu
m

en
ts

,t
oo

.

A
s

an
ex

am
pl

e,
he

re
is

th
e

co
m

pl
et

e
co

de
of

a
ba

si
c

co
nfi

gu
ra

tio
n

yo
u

co
ul

d
us

e
fo

ra
re

al
do

cu
m

en
t:

\
u
s
e
p
a
c
k
a
g
e
{
f
a
n
c
y
h
d
r
}

\
s
e
t
l
e
n
g
t
h
{
\
h
e
a
d
h
e
i
g
h
t
}
{
1
5
p
t
}

\
p
a
g
e
s
t
y
l
e
{
f
a
n
c
y
p
l
a
i
n
}

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
c
h
a
p
t
e
r
m
a
r
k
}
[
1
]
{
\
m
a
r
k
b
o
t
h
{
#
1
}
{
}
}

\
l
h
e
a
d
{
\
f
a
n
c
y
p
l
a
i
n
{
}
{
\
t
h
e
p
a
g
e
}
}

\
c
h
e
a
d
{
}

\
r
h
e
a
d
{
\
f
a
n
c
y
p
l
a
i
n
{
}
{
\
t
e
x
t
i
t
{
\
l
e
f
t
m
a
r
k
}
}
}



\
l
f
o
o
t
{
}

\
c
f
o
o
t
{
}

\
r
f
o
o
t
{
}

N
B

.
If

yo
u

w
an

t
to

m
ak

e
th

e
ar

tic
le

cl
as

s
tw

o-
si

de
d,

us
e

\
d
o
c
u
m
e
n
t
c
l
a
s
s
[
t
w
o
s
i
d
e
]
{
a
r
t
i
c
l
e
}

.

9.
3.

3.
A

no
th

er
ap

pr
oa

ch
w

ith
f
a
n
c
y
h
d
r

If
yo

u
w

an
t

to
ge

t
di

ff
er

en
t

st
yl

e
fo

r
ev

en
an

d
od

d
pa

ge
s,

th
er

e
is

an
ot

he
r

po
ss

ib
le

w
ay

,s
til

lu
si

ng
f
a
n
c
y
h
d
r

.S
ta

rt
ag

ai
n

w
ith

:

\
f
a
n
c
y
h
f
{
}

it
w

ill
ju

st
de

le
te

th
e

cu
rr

en
t

he
ad

in
g/

fo
ot

er
co

nfi
gu

ra
tio

n,
so

yo
u

ca
n

m
ak

e
yo

ur
ow

n.
N

ow
yo

u
ca

n
cr

ea
te

w
ha

t
yo

u
w

an
t

us
in

g
th

e
co

m
m

an
d

\
f
a
n
c
y
h
e
a
d

fo
r

he
ad

er
an

d
\
f
a
n
c
y
f
o
o
t

fo
r

fo
ot

er
.

T
he

y
w

or
k

in
th

e
sa

m
e

w
ay

,s
o

w
e'

ll
ex

pl
ai

n
on

ly
th

e
fir

st
on

e.
T

he
sy

nt
ax

is
:



\
f
a
n
c
y
h
e
a
d
[
s
e
l
e
c
t
o
r
s
]
{
o
u
t
p
u
t

y
o
u

w
a
n
t
}

T
he

se
le

ct
or

s
ar

e
th

e
fo

llo
w

in
g:

E
ev

en
pa

ge
O

od
d

pa
ge

L
le

ft
si

de
C

ce
nt

er
ed

R
ri

gh
ts

id
e

so
C

E
w

ill
re

fe
r

to
th

e
ce

nt
er

of
th

e
ev

en
pa

ge
s

an
d

R
O

to
th

e
ri

gh
t

si
de

of
th

e
od

d
pa

ge
s.

W
he

th
er

it
is

he
ad

er
or

fo
ot

er
,d

ep
en

ds
if

yo
u

ar
e

us
in

g
\
f
a
n
c
y
h
e
a
d

or
\
f
a
n
c
y
f
o
o
t

.Y
ou

ca
n

us
e

m
ul

tip
le

se
le

ct
or

s
se

pa
ra

te
d

by
a

co
m

m
a.

H
er

e
is

an
ex

am
pl

e:

\
f
a
n
c
y
h
e
a
d
[
C
E
]
{
A
u
t
h
o
r
'
s

N
a
m
e
}

\
f
a
n
c
y
h
e
a
d
[
C
O
]
{
\
t
o
d
a
y
}

\
f
a
n
c
y
f
o
o
t
[
L
E
,
R
O
]
{
\
t
h
e
p
a
g
e
}



it
w

ill
pr

in
ta

ut
ho

r's
na

m
e

on
th

e
ce

nt
er

of
th

e
he

ad
er

of
th

e
ev

en
pa

ge
s,

th
e

da
te

of
th

e
cu

rr
en

td
ay

on
th

e
ce

nt
er

of
th

e
od

d
pa

ge
s

an
d

th
e

cu
rr

en
tp

ag
e

nu
m

be
ro

n
th

e
le

ft
si

de
of

ev
en

pa
ge

s
an

d
on

th
e

ri
gh

ts
iz

e
of

th
e

od
d

pa
ge

s.
Fi

na
lly

,i
n

or
de

rt
o

ha
ve

th
e

pa
ge

s
at

th
e

be
gi

nn
in

g
of

an
y

ch
ap

te
rr

ea
lly

pl
ai

n,
yo

u
co

ul
d

re
de

fin
e

th
e

pl
ai

n
st

yl
e,

fo
re

xa
m

pl
e

to
ha

ve
a

re
al

ly
pl

ai
n

pa
ge

w
he

n
yo

u
w

an
t.

T
he

co
m

m
an

d
to

us
e

is
\
f
a
n
c
y
p
a
g
e
s
t
y
l
e
{
p
l
a
i
n
}
{
.
.
.
}

an
d

th
e

ar
gu

m
en

tc
an

co
nt

ai
n

al
lt

he
co

m
m

an
ds

ex
pl

ai
ne

d
be

fo
re

.A
n

ex
am

pl
e

is
th

e
fo

llo
w

in
g:

\
f
a
n
c
y
p
a
g
e
s
t
y
l
e
{
p
l
a
i
n
}
{

%
\
f
a
n
c
y
h
f
{
}

%
r
e
m
o
v
e

e
v
e
r
y
t
h
i
n
g

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
h
e
a
d
r
u
l
e
w
i
d
t
h
}
{
0
p
t
}

%
r
e
m
o
v
e

l
i
n
e
s

a
s

w
e
l
l

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
f
o
o
t
r
u
l
e
w
i
d
t
h
}
{
0
p
t
}
}

Fi
na

lly
,

he
re

is
th

e
co

m
pl

et
e

co
de

of
a

po
ss

ib
le

st
yl

e
yo

u
co

ul
d

us
e

fo
r

a
tw

o-
si

de
d

do
cu

m
en

t:

\
u
s
e
p
a
c
k
a
g
e
{
f
a
n
c
y
h
d
r
}

\
s
e
t
l
e
n
g
t
h
{
\
h
e
a
d
h
e
i
g
h
t
}
{
1
5
p
t
}



\
p
a
g
e
s
t
y
l
e
{
f
a
n
c
y
}

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
c
h
a
p
t
e
r
m
a
r
k
}
[
1
]
{
\
m
a
r
k
b
o
t
h
{
#
1
}
{
}
}

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
s
e
c
t
i
o
n
m
a
r
k
}
[
1
]
{
\
m
a
r
k
r
i
g
h
t
{
#
1
}
{
}
}

\
f
a
n
c
y
h
f
{
}

\
f
a
n
c
y
h
e
a
d
[
L
E
,
R
O
]
{
\
t
h
e
p
a
g
e
}

\
f
a
n
c
y
h
e
a
d
[
R
E
]
{
\
t
e
x
t
i
t
{
\
n
o
u
p
p
e
r
c
a
s
e
{
\
l
e
f
t
m
a
r
k
}
}
}

\
f
a
n
c
y
h
e
a
d
[
L
O
]
{
\
t
e
x
t
i
t
{
\
n
o
u
p
p
e
r
c
a
s
e
{
\
r
i
g
h
t
m
a
r
k
}
}
}

\
f
a
n
c
y
p
a
g
e
s
t
y
l
e
{
p
l
a
i
n
}
{

%
\
f
a
n
c
y
h
f
{
}

%
r
e
m
o
v
e

e
v
e
r
y
t
h
i
n
g

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
h
e
a
d
r
u
l
e
w
i
d
t
h
}
{
0
p
t
}

%
r
e
m
o
v
e

l
i
n
e
s

a
s

w
e
l
l

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
f
o
o
t
r
u
l
e
w
i
d
t
h
}
{
0
p
t
}
}

9.
3.

4.
Pa

ge
n

of
m

So
m

e
pe

op
le

lik
e

to
pu

tt
he

cu
rr

en
tp

ag
e

nu
m

be
r

in
co

nt
ex

tw
ith

th
e

w
ho

le
do

cu
m

en
t.

L
aT

eX
on

ly
pr

ov
id

es
ac

ce
ss

to
th

e
cu

rr
en

tp
ag

e
nu

m
be

r.
H

ow
ev

er
,

yo
u

ca
n

us
e

th
e
l
a
s
t
p
a
g
e

pa
ck

ag
e

to
fin

d
th

e
to

ta
ln

um
be

r
of

pa
ge

s,
lik

e
th

is
:



\
u
s
e
p
a
c
k
a
g
e
{
l
a
s
t
p
a
g
e
}

.
.
.

\
c
f
o
o
t
{
\
t
h
e
p
a
g
e
\

o
f

\
p
a
g
e
r
e
f
{
L
a
s
t
P
a
g
e
}
}

N
ot

e
th

e
ca

pi
ta

l
le

tte
rs

.
A

ls
o,

ad
d

a
ba

ck
sl

as
h

af
te

r
\
t
h
e
p
a
g
e

to
en

su
re

ad
eq

ua
te

sp
ac

e
be

tw
ee

n
th

e
pa

ge
nu

m
be

r
an

d
'o

f'.
A

nd
re

ca
ll,

w
he

n
us

in
g

re
fe

re
nc

es
,

th
at

yo
u

ha
ve

to
ru

n
L

aT
eX

an
ex

tr
a

tim
e

to
re

so
lv

e
th

e
cr

os
s-

re
fe

re
nc

es
.

9.
3.

5.
A

lte
rn

at
iv

e
pa

ck
ag

es

O
th

er
pa

ck
ag

es
fo

rp
ag

e
st

yl
es

ar
e
s
c
r
p
a
g
e
2

,v
er

y
si

m
ili

ar
to
f
a
n
c
y
h
d
r

,
an

d
t
i
t
l
e
p
s

,
w

hi
ch

ta
ke

s
a

on
e-

st
ag

e
ap

pr
oa

ch
,

w
ith

ou
t

ha
vi

ng
to

us
e

\
l
e
f
t
m
a
r
k

or
\
r
i
g
h
t
m
a
r
k

.



9.
4.

M
ul

ti-
co

lu
m

n
pa

ge
s

It
is

co
m

m
on

to
se

e
ar

tic
le

s
an

d
co

nf
er

en
ce

pr
oc

ee
di

ng
s

fo
rm

at
te

d
w

ith
tw

o
co

lu
m

ns
of

te
xt

.
H

ow
ev

er
,

su
ch

pu
bl

is
he

rs
w

ill
us

ua
lly

pr
ov

id
e

yo
u

w
ith

th
ei

r
ow

n
do

cu
m

en
t

cl
as

s,
w

hi
ch

au
to

m
at

ic
al

ly
im

pl
em

en
ts

th
is

fo
r-

m
at

,
w

ith
ou

t
yo

u
ha

vi
ng

to
do

an
yt

hi
ng

.
It

is
ve

ry
ea

sy
to

fo
rm

at
yo

ur
pa

ge
in

th
is

w
ay

.
If

yo
u

ar
e

us
in

g
a

st
an

da
rd

L
at

ex
do

cu
m

en
t

cl
as

s,
th

en
yo

u
ca

n
si

m
pl

y
pa

ss
th

e
op

tio
na

l
ar

gu
m

en
t

tw
oc

ol
um

n
to

th
e

do
cu

m
en

t
cl

as
s:
\
d
o
c
u
m
e
n
t
c
l
a
s
s
[
t
w
o
c
o
l
u
m
n
]
{
a
r
t
i
c
l
e
}

w
hi

ch
w

ill
gi

ve
th

e
de

si
re

d
ef

fe
ct

.

W
hi

le
th

is
si

m
pl

e
ad

di
tio

n
w

ill
do

th
e

jo
b

9
ou

t
of

10
tim

es
,

it
is

w
id

el
y

ac
kn

ow
le

dg
ed

th
at

th
er

e
ar

e
m

an
y

lim
ita

tio
ns

of
th

is
ap

pr
oa

ch
,a

nd
th

at
th

e
m
u
l
t
i
c
o
l

pa
ck

ag
e

is
m

uc
h

m
or

e
us

ef
ul

fo
rh

an
dl

in
g

m
ul

tip
le

co
lu

m
ns

.I
t

ha
s

se
ve

ra
la

dv
an

ta
ge

s:

•
C

an
su

pp
or

tu
p

to
te

n
co

lu
m

ns
.



•
Im

pl
em

en
ts

a
m

ul
tic

ol
s

en
vi

ro
nm

en
t,

th
er

ef
or

e,
it

is
po

ss
ib

le
to

m
ix

th
e

nu
m

be
ro

fc
ol

um
ns

w
ith

in
a

do
cu

m
en

t.
•

A
dd

iti
on

al
ly

,t
he

en
vi

ro
nm

en
tc

an
be

ne
st

ed
in

si
de

ot
he

re
nv

iro
nm

en
ts

,s
uc

h
as
f
i
g
u
r
e

.
•
M
u
l
t
i
c
o
l

ou
tp

ut
s

ba
la

nc
ed

co
lu

m
ns

,w
he

re
by

th
e

co
lu

m
ns

on
th

e
fin

al
pa

ge
w

ill
be

of
ro

ug
hl

y
eq

ua
ll

en
gt

h.
•

V
er

tic
al

ru
le

s
be

tw
ee

n
co

lu
m

ns
ca

n
be

cu
st

om
is

ed
.

•
C

ol
um

n
en

vi
ro

nm
en

ts
ca

n
be

ea
si

ly
cu

st
om

is
ed

lo
ca

lly
or

gl
ob

al
ly

.

Fl
oa

ts
ar

e
no

tf
ul

ly
su

pp
or

te
d

by
th

is
en

vi
ro

nm
en

t.
It

ca
n

on
ly

co
pe

if
yo

u
us

e
th

e
st

ar
re

d
fo

rm
s

of
th

e
flo

at
co

m
m

an
ds

(e
.g

.,
\
b
e
g
i
n
{
f
i
g
u
r
e
*
}

)w
hi

ch
m

ak
es

th
e

flo
at

sp
an

al
lc

ol
um

ns
.T

hi
s

is
no

th
ug

el
y

pr
ob

le
m

at
ic

,s
in

ce
flo

at
s

of
th

e
sa

m
e

w
id

th
as

a
co

lu
m

n
m

ay
be

to
o

sm
al

l,
an

d
yo

u
w

ou
ld

pr
ob

ab
ly

w
an

t
to

sp
an

th
em

an
yw

ay
.S

ee
th

is
se

ct
io

n3
fo

ra
m

or
e

de
ta

ile
d

di
sc

us
si

on
.

To
cr

ea
te

a
ty

pi
ca

lt
w

o-
co

lu
m

n
la

yo
ut

:

3
C

ha
pt

er
13

.2
.7

on
pa

ge
42

5



\
b
e
g
i
n
{
m
u
l
t
i
c
o
l
s
}
{
2
}

l
o
t
s

o
f

t
e
x
t

\
e
n
d
{
m
u
l
t
i
c
o
l
s
}

T
he

pa
ra

m
et

er
\
c
o
l
u
m
n
s
e
p
r
u
l
e

ho
ld

s
th

e
w

id
th

of
th

e
ve

rt
ic

al
ru

le
s.

B
y

de
fa

ul
t,

th
e

lin
es

ar
e

om
itt

ed
as

th
is

pa
ra

m
et

er
is

se
tt

o
a

le
ng

th
of

0p
t.

D
o

th
e

fo
llo

w
in

g
be

fo
re

th
e

be
gi

nn
in

g
of

th
e

en
vi

ro
nm

en
t:

\
s
e
t
l
e
n
g
t
h
{
\
c
o
l
u
m
n
s
e
p
r
u
l
e
}
{
1
p
t
}

T
hi

s
w

ill
dr

aw
a

th
in

lin
e

of
1p

ti
n

w
id

th
.

A
th

ic
k

lin
e

w
ou

ld
no

tl
oo

k
ve

ry
pl

ea
si

ng
,h

ow
ev

er
,y

ou
ar

e
fr

ee
to

pu
ti

n
an

y
le

ng
th

of
yo

ur
ch

oo
si

ng
.

A
ls

o,
to

ch
an

ge
th

e
ho

ri
zo

nt
al

sp
ac

e
in

be
tw

ee
n

co
lu

m
ns

(t
he

de
fa

ul
ti

s
se

ta
t1

0p
t,

w
hi

ch
is

qu
ite

na
rr

ow
)t

he
n

yo
u

ne
ed

to
ch

an
ge

th
e
\
c
o
l
u
m
n
s
e
p

pa
ra

m
et

er
:

\
s
e
t
l
e
n
g
t
h
{
\
c
o
l
u
m
n
s
e
p
}
{
2
0
p
t
}

To
fo

rc
e

a
br

ea
k

in
a

co
lu

m
n,

th
e

co
m

m
an

d
\
c
o
l
u
m
n
b
r
e
a
k

is
us

ed
in

a
m
u
l
t
i
c
o
l
s

en
vi

ro
nm

en
t.



9.
5.

M
an

ua
lp

ag
e

fo
rm

at
tin

g

T
he

re
m

ay
be

in
st

an
ce

s,
es

pe
ci

al
ly

in
ve

ry
lo

ng
do

cu
m

en
ts

,s
uc

h
as

bo
ok

s,
th

at
L

aT
eX

w
ill

no
tg

et
al

lp
ag

e
br

ea
ks

lo
ok

in
g

as
go

od
as

it
co

ul
d.

It
m

ay
,

th
er

ef
or

e,
be

ne
ce

ss
ar

y
to

m
an

ua
lly

tw
ea

k
th

e
pa

ge
fo

rm
at

tin
g.

O
fc

ou
rs

e,
yo

u
sh

ou
ld

on
ly

do
th

is
at

th
e

ve
ry

fin
al

st
ag

e
of

pr
od

uc
in

g
yo

ur
do

cu
m

en
t,

on
ce

al
lt

he
co

nt
en

ti
s

co
m

pl
et

e.
L

aT
eX

of
fe

rs
th

e
fo

llo
w

in
g:

\
n
e
w
l
i
n
e

B
re

ak
s

th
e

lin
e

at
th

e
po

in
to

ft
he

co
m

m
an

d.
\
\

B
re

ak
s

th
e

lin
e

at
th

e
po

in
to

ft
he

co
m

m
an

d;
it

is
a

sh
or

te
rv

er
si

on
of

th
e

pr
ev

io
us

co
m

m
an

d,
bu

ti
td

oe
s

ex
ac

tly
th

e
sa

m
e

th
in

g.



\
\
*

B
re

ak
s

th
e

lin
e

at
th

e
po

in
to

f
th

e
co

m
m

an
d

an
d

ad
di

tio
na

lly
pr

oh
ib

its
a

pa
ge

br
ea

k
af

te
rt

he
fo

rc
ed

lin
e

br
ea

k
\
l
i
n
e
b
r
e
a
k
[
n
u
m
b
e
r
]

B
re

ak
s

th
e

lin
e

at
th

e
po

in
to

ft
he

co
m

m
an

d.
T

he
nu

m
be

r
yo

u
pr

o-
vi

de
as

an
ar

gu
m

en
tr

ep
re

se
nt

s
th

e
pr

io
ri

ty
of

th
e

co
m

m
an

d
in

a
ra

ng
e

fr
om

0
(i

tw
ill

be
ea

si
ly

ig
no

re
d)

to
4

(d
o

it
an

yw
ay

).
L

aT
eX

w
ill

tr
y

to
pr

od
uc

e
th

e
be

st
lin

e
br

ea
ks

po
ss

ib
le

.I
fi

tc
an

no
t,

it
w

ill
de

ci
de

w
he

th
er

in
cl

ud
in

g
th

e
lin

eb
re

ak
or

no
ta

cc
or

di
ng

to
th

e
pr

io
ri

ty
yo

u
ha

ve
pr

ov
id

ed
.

\
n
e
w
p
a
g
e

E
nd

s
th

e
cu

rr
en

tp
ag

e
an

d
st

ar
ts

a
ne

w
on

e.



\
p
a
g
e
b
r
e
a
k
[
n
u
m
b
e
r
]

B
re

ak
s

th
e

cu
rr

en
tp

ag
e

at
th

e
po

in
to

ft
he

co
m

m
an

d.
T

he
op

-
tio

na
ln

um
be

r
ar

gu
m

en
ts

et
s

th
e

pr
io

ri
ty

in
a

sc
al

e
fr

om
0

to
4.

\
n
o
p
a
g
e
b
r
e
a
k
[
n
u
m
b
e
r
]

St
op

s
th

e
pa

ge
be

in
g

br
ok

en
at

th
e

po
in

to
ft

he
co

m
m

an
d.

T
he

op
tio

na
ln

um
be

r
ar

gu
m

en
ts

et
s

th
e

pr
io

ri
ty

in
a

sc
al

e
fr

om
0

to
4.

\
c
l
e
a
r
p
a
g
e

E
nd

s
th

e
cu

rr
en

tp
ag

e
an

d
ca

us
es

an
y

flo
at

s
en

co
un

te
re

d
in

th
e

in
pu

t,
bu

ty
et

to
ap

pe
ar

,t
o

be
pr

in
te

d.



9.
6.

W
id

ow
sa

nd
or

ph
an

s

w
:W

id
ow

s
an

d
or

ph
an

s4
In

pr
of

es
si

on
al

bo
ok

s,
it'

s
no

td
es

ira
bl

e
to

ha
ve

si
ng

le
lin

es
at

th
e

be
gi

nn
in

g
or

en
d

of
a

pa
ge

.
In

ty
pe

se
tti

ng
su

ch
si

tu
at

io
ns

ar
e

ca
lle

d
'w

id
ow

s'
an

d
'o

rp
ha

ns
'.

N
or

m
al

ly
it

is
po

ss
ib

le
th

at
w

id
ow

s
an

d
or

ph
an

s
ap

pe
ar

in
La

Te
X

do
cu

m
en

ts
.Y

ou
ca

n
try

to
de

al
w

ith
th

em
us

in
g

m
an

ua
lp

ag
e

fo
rm

at
tin

g,
bu

tt
he

re
's

al
so

an
au

to
m

at
ic

so
lu

tio
n.

L
aT

eX
ha

s
a

pa
ra

m
et

er
fo

r
'p

en
al

ty
'f

or
w

id
ow

s
an

d
or

ph
an

s
('c

lu
b

lin
es

'
in

L
aT

eX
te

rm
in

ol
og

y)
.

W
ith

th
e

gr
ea

te
r

pe
na

lty
L

aT
eX

w
ill

tr
y

m
or

e
to

av
oi

d
w

id
ow

s
an

d
or

ph
an

s.
Y

ou
ca

n
tr

y
to

in
cr

ea
se

th
es

e
pe

na
lti

es
by

pu
tti

ng
fo

llo
w

in
g

co
m

m
an

ds
in

yo
ur

do
cu

m
en

tp
re

am
bl

e:

\
w
i
d
o
w
p
e
n
a
l
t
y
=
3
0
0

\
c
l
u
b
p
e
n
a
l
t
y
=
3
0
0

4
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
W
i
d
o
w
s
%
2
0
a
n
d
%
2
0
o
r
p
h
a
n
s

http://en.wikipedia.org/wiki/Widows%20and%20orphans


If
th

is
do

es
no

t
he

lp
,

yo
u

ca
n

tr
y

in
cr

ea
si

ng
th

es
e

va
lu

es
ev

en
m

or
e,

to
a

m
ax

im
um

of
10

00
0.

H
ow

ev
er

,i
ti

s
no

tr
ec

om
m

en
de

d
to

se
tt

hi
s

va
lu

e
to

o
hi

gh
,

as
se

tti
ng

it
to

10
00

0
fo

rb
id

s
L

aT
eX

fr
om

do
in

g
th

is
al

to
ge

th
er

,w
hi

ch
m

ig
ht

re
su

lt
in

st
ra

ng
e

be
ha

vi
or

.

It
al

so
he

lp
s

to
ha

ve
ru

bb
er

ba
nd

va
lu

es
fo

rt
he

sp
ac

e
be

tw
ee

n
pa

ra
gr

ap
hs

:

\
s
e
t
l
e
n
g
t
h
{
\
p
a
r
s
k
i
p
}
{
3
e
x

p
l
u
s

2
e
x

m
i
n
u
s

2
e
x
}

A
lte

rn
at

iv
el

y,
yo

u
ca

n
us

e
th

e
n
e
e
d
s
p
a
c
e

pa
ck

ag
e

to
re

se
rv

e
so

m
e

lin
es

an
d

th
us

to
pr

ev
en

tp
ag

e
br

ea
ki

ng
fo

rt
ho

se
lin

es
.

\
n
e
e
d
s
p
a
c
e
{
5
\
b
a
s
e
l
i
n
e
s
k
i
p
}

S
o
m
e

t
e
x
t

o
n
5 l
i
n
e
s
.



9.
7.

Su
m

m
ar

y

T
hi

s
tu

to
ri

al
is

re
la

tiv
el

y
sh

or
t,

la
rg

el
y

du
e

to
th

e
fa

ct
th

at
th

e
w

ho
le

L
aT

eX
et

ho
si

st
o

co
nc

en
tra

te
on

th
e

co
nt

en
t,

an
d

le
tL

aT
eX

(a
nd

/o
ro

th
er

ty
po

gr
ap

he
rs

w
ho

ha
ve

de
ve

lo
pe

d
su

ita
bl

e
do

cu
m

en
tc

la
ss

es
)d

ec
id

e
on

th
e

be
st

pr
es

en
ta

tio
n.

Th
e

ne
xt

st
ep

to
ac

hi
ev

e
gr

ea
te

rc
on

tro
lo

fp
ag

e
la

yo
ut

is
to

se
ta

bo
ut

de
si

gn
in

g
yo

ur
ow

n
cl

as
s.

U
nf

or
tu

na
te

ly
,t

ha
ti

s
no

ta
st

ra
ig

ht
fo

rw
ar

d
ta

sk
,a

nd
is

of
te

n
be

st
le

ft
to

th
e

pr
of

es
si

on
al

s!





10
.

Pa
ra

gr
ap

h
Fo

rm
at

tin
g

A
lte

ri
ng

th
e

pa
ra

gr
ap

h
fo

rm
at

tin
g

is
no

t
of

te
n

re
qu

ir
ed

,
es

pe
ci

al
ly

in
ac

a-
de

m
ic

w
ri

tin
g.

H
ow

ev
er

,i
ti

s
us

ef
ul

to
kn

ow
,a

nd
ap

pl
ic

at
io

ns
te

nd
to

be
fo

r
fo

rm
at

tin
g

te
xt

in
flo

at
s,

or
ot

he
rm

or
e

ex
ot

ic
do

cu
m

en
ts

.

10
.1

.
Pa

ra
gr

ap
h

A
lig

nm
en

t

Pa
ra

gr
ap

hs
in

La
Te

X
ar

e
us

ua
lly

fu
lly

ju
st

ifi
ed

(i.
e.

,fl
us

h
w

ith
bo

th
th

e
le

ft
an

d
ri

gh
tm

ar
gi

ns
).

Fo
rw

ha
te

ve
rr

ea
so

n,
sh

ou
ld

yo
u

w
is

h
to

al
te

rt
he

ju
st

ifi
ca

tio
n

317



of
a

pa
ra

gr
ap

h,
th

er
e

ar
e

th
re

e
en

vi
ro

nm
en

ts
at

ha
nd

,a
nd

al
so

La
Te

X
co

m
m

an
d

eq
ui

va
le

nt
s.

A
lig

nm
en

t
E

nv
ir

on
m

en
t

C
om

m
an

d
L

ef
tj

us
tifi

ed
f
l
u
s
h
l
e
f
t

\
r
a
g
g
e
d
r
i
g
h
t

R
ig

ht
ju

st
ifi

ed
f
l
u
s
h
r
i
g
h
t

\
r
a
g
g
e
d
l
e
f
t

C
en

te
r

c
e
n
t
e
r

\
c
e
n
t
e
r
i
n
g

A
ll

te
xt

be
tw

ee
n

th
e

\
b
e
g
i
n

an
d

\
e
n
d

of
th

e
sp

ec
ifi

ed
en

vi
ro

nm
en

tw
ill

be
ju

st
ifi

ed
ap

pr
op

ri
at

el
y.

T
he

co
m

m
an

ds
lis

te
d

ar
e

fo
ru

se
w

ith
in

ot
he

re
nv

ir
on

m
en

ts
.F

or
ex

am
pl

e,
p (p

ar
ag

ra
ph

)c
ol

um
ns

in



t
a
b
u
l
a
r

.

B
W

ar
ni

ng
T

he
re

is
no

w
ay

to
se

tf
ul

lj
us

tifi
ca

tio
n.

It
m

ea
ns

th
at

if
yo

u
do

no
t

en
cl

os
e

th
e

pr
ev

io
us

3
co

m
m

an
ds

in
to

a
gr

ou
p,

th
e

re
st

of
th

e
do

cu
m

en
t

w
ill

be
af

fe
ct

ed
.S

o
th

e
ri

gh
tw

ay
of

do
in

g
th

is
w

ith
co

m
m

an
ds

is

{ \
r
a
g
g
e
d
l
e
f
t

S
o
m
e

t
e
x
t

f
l
u
s
h
e
d

r
i
g
h
t
.

}



10
.2

.
Pa

ra
gr

ap
h

In
de

nt
s

B
y

de
fa

ul
t,

th
e

fir
st

pa
ra

gr
ap

h
af

te
r

a
he

ad
in

g
fo

llo
w

s
th

e
st

an
da

rd
A

ng
lo

-
A

m
er

ic
an

pu
bl

is
he

rs
'p

ra
ct

ic
e

of
no

in
de

nt
at

io
n.

T
he

si
ze

of
su

bs
eq

ue
nt

pa
ra

gr
ap

h
in

de
nt

s
ar

e
de

te
rm

in
ed

by
a

pa
ra

m
et

er
ca

lle
d

\
p
a
r
i
n
d
e
n
t

.T
he

de
fa

ul
tl

en
gt

h
th

at
th

is
co

ns
ta

nt
ho

ld
s

is
se

tb
y

th
e

do
cu

m
en

tc
la

ss
th

at
yo

u
us

e.
It

is
po

ss
ib

le
to

ov
er

ri
de

us
in

g
th

e
\
s
e
t
l
e
n
g
t
h

co
m

m
an

d.

\
s
e
t
l
e
n
g
t
h
{
\
p
a
r
i
n
d
e
n
t
}
{
1
c
m
}

T
hi

s
w

ill
se

tp
ar

ag
ra

ph
in

de
nt

s
to

1c
m

.

B
e

ca
re

fu
l,

ho
w

ev
er

,i
fy

ou
de

ci
de

to
se

tt
he

in
de

nt
to

ze
ro

,t
he

n
it

m
ea

ns
yo

u
w

ill
ne

ed
a

ve
rti

ca
ls

pa
ce

be
tw

ee
n

pa
ra

gr
ap

hs
in

or
de

rt
o

m
ak

e
th

em
cl

ea
r.

Th
e

sp
ac

e
be

tw
ee

n
pa

ra
gr

ap
hs

is
he

ld
in



\
p
a
r
s
k
i
p

,w
hi

ch
co

ul
d

be
al

te
re

d
in

a
si

m
ila

rf
as

hi
on

as
ab

ov
e.

H
ow

ev
er

,t
hi

s
pa

ra
m

et
er

is
us

ed
el

se
w

he
re

to
o,

su
ch

as
in

lis
ts

,w
hi

ch
m

ea
ns

yo
u

ru
n

th
e

ris
k

of
m

ak
in

g
va

ri
ou

s
pa

rt
s

of
yo

ur
do

cu
m

en
t

lo
ok

ve
ry

un
tid

y
by

ch
an

gi
ng

th
is

se
tti

ng
.

If
yo

u
w

an
tt

o
us

e
th

e
st

yl
e

of
ha

vi
ng

no
in

de
nt

at
io

n
w

ith
a

sp
ac

e
be

tw
ee

n
pa

ra
gr

ap
hs

,u
se

th
e
p
a
r
s
k
i
p

pa
ck

ag
e,

w
hi

ch
do

es
th

is
fo

ry
ou

,w
hi

le
m

ak
in

g
ad

ju
st

m
en

ts
to

th
e

sp
ac

in
g

of
lis

ts
an

d
ot

he
rs

tr
uc

tu
re

s
w

hi
ch

us
e

pa
ra

gr
ap

h
sp

ac
in

g,
so

th
ey

do
n'

tg
et

to
o

fa
ra

pa
rt

.A
dd

th
is

to
th

e
pr

ea
m

bl
e:

\
u
s
e
p
a
c
k
a
g
e
{
p
a
r
s
k
i
p
}

To
in

de
nt

su
bs

eq
ue

nt
lin

es
of

a
pa

ra
gr

ap
h,

us
e

th
e

Te
X

co
m

m
an

d
\
h
a
n
g
i
n
d
e
n
t

.(
W

hi
le

th
e

de
fa

ul
tb

eh
av

io
ur

is
to

ap
pl

y
th

e
ha

ng
in

g
in

de
nt

af
te

rt
he

fir
st

lin
e,

th
is

m
ay

be
ch

an
ge

d
w

ith
th

e
\
h
a
n
g
a
f
t
e
r

co
m

m
an

d.
)

A
n

ex
am

pl
e

fo
llo

w
s.



\
h
a
n
g
i
n
d
e
n
t
=
0
.
7
c
m

T
h
i
s

p
a
r
a
g
r
a
p
h

h
a
s

a
n

e
x
t
r
a

i
n
d
e
n
t
a
t
i
o
n

a
t

t
h
e

l
e
f
t
.

T
he

Te
X

co
m

m
an

ds
\
l
e
f
t
s
k
i
p

an
d

\
r
i
g
h
t
s
k
i
p

ad
d

ad
di

tio
na

l
sp

ac
e

to
th

e
le

ft
an

d
ri

gh
t

si
de

s
of

ea
ch

lin
e,

al
lo

w
in

g
th

e
fo

rm
at

tin
g

fo
r

su
bs

eq
ue

nt
pa

ra
gr

ap
hs

to
di

ff
er

fr
om

th
e

ov
er

al
l

do
cu

m
en

t
m

ar
gi

ns
.T

hi
s

sp
ac

e
is

in
ad

di
tio

n
to

th
e

in
de

nt
at

io
n

ad
de

d
by

\
p
a
r
i
n
d
e
n
t

an
d

\
h
a
n
g
i
n
d
e
n
t

. To
ch

an
ge

th
e

in
de

nt
at

io
n

of
th

e
la

st
lin

e
in

a
pa

ra
gr

ap
h,

us
e

th
e

Te
X

co
m

m
an

d
\
p
a
r
f
i
l
l
s
k
i
p



. W
hi

te
-s

pa
ce

in
La

Te
X

ca
n

al
so

be
m

ad
e

fle
xi

bl
e

(w
ha

tL
am

po
rt

ca
lls

"r
ub

be
r"

le
ng

th
s)

.T
hi

s
m

ea
ns

th
at

va
lu

es
su

ch
as

ex
tr

a
ve

rt
ic

al
sp

ac
e

in
se

rt
ed

be
fo

re
a

pa
ra

gr
ap

h
\
p
a
r
s
k
i
p

ca
n

ha
ve

a
de

fa
ul

td
im

en
si

on
pl

us
an

am
ou

nt
of

ex
pa

ns
io

n
m

in
us

an
am

ou
nt

of
co

nt
ra

ct
io

n.
Th

is
is

us
ef

ul
on

pa
ge

s
in

co
m

pl
ex

do
cu

m
en

ts
w

he
re

no
te

ve
ry

pa
ge

m
ay

be
an

ex
ac

tn
um

be
ro

ffi
xe

d-
he

ig
ht

lin
es

lo
ng

,s
o

so
m

e
gi

ve
-a

nd
-ta

ke
in

ve
rt

ic
al

sp
ac

e
is

us
ef

ul
.Y

ou
sp

ec
if

y
th

is
in

a
\
s
e
t
l
e
n
g
t
h

co
m

m
an

d
lik

e
th

is
:

\
s
e
t
l
e
n
g
t
h
{
\
p
a
r
s
k
i
p
}
{
1
c
m

p
l
u
s
4
m
m

m
i
n
u
s
3
m
m
}

If
yo

u
w

an
tt

o
in

de
nt

a
pa

ra
gr

ap
h

th
at

is
no

ti
nd

en
te

d,
yo

u
ca

n
us

e

\
i
n
d
e
n
t



at
th

e
be

gi
nn

in
g

of
th

e
pa

ra
gr

ap
h.

O
bv

io
us

ly
,t

hi
s

w
ill

on
ly

ha
ve

an
ef

fe
ct

w
he

n
\
p
a
r
i
n
d
e
n
t

is
no

ts
et

to
ze

ro
.I

fy
ou

w
an

tt
o

in
de

nt
th

e
be

gi
nn

in
g

of
ev

er
y

se
ct

io
n,

yo
u

ca
n

us
e

th
e
i
n
d
e
n
t
f
i
r
s
t

pa
ck

ag
e,

se
e

th
e

ch
ap

te
ra

bo
ut

L
aT

eX
/P

ac
ka

ge
s1

fo
rm

or
e

in
fo

rm
at

io
n.

To
cr

ea
te

a
no

n-
in

de
nt

ed
pa

ra
gr

ap
h,

yo
u

ca
n

us
e

\
n
o
i
n
d
e
n
t

as
th

e
fir

st
co

m
m

an
d

of
th

e
pa

ra
gr

ap
h.

T
hi

s
m

ig
ht

co
m

e
in

ha
nd

y
w

he
n

yo
u

st
ar

ta
do

cu
m

en
tw

ith
bo

dy
te

xt
an

d
no

tw
ith

a
se

ct
io

ni
ng

co
m

m
an

d.

10
.3

.
L

in
e

Sp
ac

in
g

To
ch

an
ge

lin
e

sp
ac

in
g

in
th

e
w

ho
le

do
cu

m
en

tu
se

th
e

co
m

m
an

d
\
l
i
n
e
s
p
r
e
a
d

1
C

ha
pt

er
32

on
pa

ge
85

9



co
ve

re
d

in
L

aT
eX

/T
ex

t_
Fo

rm
at

tin
g#

Sp
ac

in
g2 .

To
ch

an
ge

lin
e

sp
ac

in
g

in
sp

ec
ifi

c
en

vi
ro

nm
en

ts
do

th
e

fo
llo

w
in

g:

1.
A

dd
\
u
s
e
p
a
c
k
a
g
e
{
s
e
t
s
p
a
c
e
}

to
th

e
do

cu
m

en
tp

re
am

bl
e.

2.
T

hi
s

th
en

pr
ov

id
es

th
e

fo
llo

w
in

g
en

vi
ro

nm
en

ts
to

us
e

w
ith

in
yo

ur
do

cu
-

m
en

t:
•
d
o
u
b
l
e
s
p
a
c
e

-a
ll

lin
es

ar
e

do
ub

le
sp

ac
ed

.
•
o
n
e
h
a
l
f
s
p
a
c
e

-l
in

e
sp

ac
in

g
se

tt
o

on
e-

an
d-

ha
lf

sp
ac

in
g.

•
s
i
n
g
l
e
s
p
a
c
e

-n
or

m
al

lin
e

sp
ac

in
g.

3.
To

ch
an

ge
lin

e
sp

ac
in

g
to

cu
st

om
va

lu
es

,u
se

th
e

co
m

m
an

d
\
s
e
t
s
t
r
e
t
c
h
{
b
a
s
e
l
i
n
e
s
t
r
e
t
c
h
}

2
C

ha
pt

er
43

.1
on

pa
ge

10
70



in
th

e
pr

ea
m

bl
e

to
ch

an
ge

lin
e

sp
ac

in
g

fo
rt

he
w

ho
le

do
cu

m
en

to
ru

se
th

e
en

vi
ro

nm
en

t
\
b
e
g
i
n
{
s
p
a
c
i
n
g
}
{
2
.
5
}

.
.
.

\
e
n
d
{
s
p
a
c
i
n
g
}

to
ch

an
ge

th
e

lin
e

sp
ac

in
g

to
w

ha
te

ve
ri

s
gr

ea
te

r,
th

e
do

cu
m

en
t-

w
id

e
or

en
vi

ro
nm

en
t-

w
id

e
on

e.
A

ft
er

de
cl

ar
in

g
th

e
pa

ck
ag

e
in

th
e

pr
ea

m
bl

e
th

e
us

e
of

th
e

co
m

m
an

d
\
s
i
n
g
l
e
s
p
a
c
i
n
g

, \
d
o
u
b
l
e
s
p
a
c
i
n
g

,o
r

\
o
n
e
h
a
l
f
s
p
a
c
i
n
g

w
ill

sp
ec

if
y

th
e

lin
e

sp
ac

in
g

fo
r

al
l

se
ct

io
ns

an
d

pa
ra

gr
ap

hs
un

til
an

ot
he

r
co

m
m

an
d

is
us

ed
.



Se
e

th
e

se
ct

io
n

on
cu

st
om

iz
in

g
lis

ts
3

be
lo

w
fo

ri
nf

or
m

at
io

n
on

ho
w

to
ch

an
ge

th
e

lin
e

sp
ac

in
g

in
lis

ts
.

10
.4

.
Sp

ec
ia

lP
ar

ag
ra

ph
s

10
.4

.1
.
V
e
r
b
a
t
i
m

Te
xt

T
he

re
ar

e
se

ve
ra

l
w

ay
s

to
in

tr
od

uc
e

te
xt

th
at

w
on

't
be

in
te

rp
re

te
d

by
th

e
co

m
pi

le
r.

If
yo

u
us

e
th

e
v
e
r
b
a
t
i
m

en
vi

ro
nm

en
t,

ev
er

yt
hi

ng
in

pu
t

be
tw

ee
n

th
e

be
gi

n
an

d
en

d
co

m
m

an
ds

ar
e

pr
oc

es
se

d
as

if
by

a
ty

pe
w

ri
te

r.
A

ll
sp

ac
es

an
d

ne
w

lin
es

ar
e

re
pr

od
uc

ed
as

gi
ve

n,
an

d
th

e
te

xt
is

di
sp

la
ye

d
in

an
ap

pr
op

ria
te

fix
ed

-w
id

th
fo

nt
.A

ny
La

Te
X

co
m

m
an

d
w

ill
be

ig
no

re
d

an
d

ha
nd

le
d

as
pl

ai
n

te
xt

.T
hi

si
si

de
al

fo
rt

yp
es

et
tin

g
pr

og
ra

m
so

ur
ce

co
de

.H
er

e
is

an
ex

am
pl

e:

3
C

ha
pt

er
6.

1.
6

on
pa

ge
20

3



\
b
e
g
i
n
{
v
e
r
b
a
t
i
m
}

T
h
e

v
e
r
b
a
t
i
m

e
n
v
i
r
o
n
m
e
n
t

s
i
m
p
l
y

r
e
p
r
o
d
u
c
e
s

e
v
e
r
y

c
h
a
r
a
c
t
e
r

y
o
u

i
n
p
u
t
,

i
n
c
l
u
d
i
n
g

a
l
l

s
p

a
c

e
s
!

\
e
n
d
{
v
e
r
b
a
t
i
m
}

Fi
gu

re
37

N
ot

e:
on

ce
in

th
e

v
e
r
b
a
t
i
m

en
vi

ro
nm

en
t,

th
e

on
ly

co
m

m
an

d
th

at
w

ill
be

re
co

gn
iz

ed
is

\
e
n
d
{
v
e
r
b
a
t
i
m
}

.A
ny

ot
he

rs
w

ill
be

ou
tp

ut
.T

he
fo

nt
si

ze
in

th
e

ve
rb

at
im

en
vi

ro
nm

en
tc

an
be

ad
ju

st
ed

by
pl

ac
in

g
a

fo
nt

si
ze

co
m

m
an

d4
be

fo
re

4
C

ha
pt

er
10

.4
.1

on
pa

ge
33

3



\
b
e
g
i
n
{
v
e
r
b
a
t
i
m
}

.I
ft

hi
s

is
an

is
su

e,
th

en
yo

u
ca

n
us

e
th

e
a
l
l
t
t

pa
ck

ag
e

in
st

ea
d,

pr
ov

id
in

g
an

en
vi

ro
nm

en
tw

ith
th

e
sa

m
e

na
m

e:

\
b
e
g
i
n
{
a
l
l
t
t
}

V
e
r
b
a
t
i
m

e
x
t
e
n
d
e
d

w
i
t
h

t
h
e

a
b
i
l
i
t
y

t
o

u
s
e

n
o
r
m
a
l

c
o
m
m
a
n
d
s
.

T
h
e
r
e
f
o
r
e
,

i
t

i
s

p
o
s
s
i
b
l
e

t
o

\
e
m
p
h
{
e
m
p
h
a
s
i
z
e
}

w
o
r
d
s

i
n

t
h
i
s

e
n
v
i
r
o
n
m
e
n
t
,

f
o
r

e
x
a
m
p
l
e
.

\
e
n
d
{
a
l
l
t
t
}

Fi
gu

re
38

R
em

em
be

rt
o

ad
d

\
u
s
e
p
a
c
k
a
g
e
{
a
l
l
t
t
}

to
yo

ur
pr

ea
m

bl
e

to
us

e
it

th
ou

gh
!

W
ith

in
th

e
a
l
l
t
t



en
vi

ro
nm

en
t,

yo
u

ca
n

us
e

th
e

co
m

m
an

d
\
n
o
r
m
a
l
f
o
n
t

to
ge

tb
ac

k
th

e
no

rm
al

fo
nt

.T
o

w
ri

te
eq

ua
tio

ns
w

ith
in

th
e

a
l
l
t
t

en
vi

ro
m

en
t,

yo
u

ca
n

us
e

\
( an

d
\
) to

en
cl

os
e

th
em

,i
ns

te
ad

of
th

e
us

ua
l

$ . W
he

n
us

in
g

\
t
e
x
t
b
f
{
}

in
si

de
th

e
a
l
l
t
t



en
vi

ro
m

en
t,

no
te

th
at

th
e

st
an

da
rd

fo
nt

ha
s

no
bo

ld
TT

fo
nt

.T
xt

fo
nt

s
ha

s
bo

ld
fo

nt
s:

ju
st

ad
d

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
t
t
d
e
f
a
u
l
t
}
{
t
x
t
t
}

af
te

r
\
u
s
e
p
a
c
k
a
g
e
{
a
l
l
t
t
}

. If
yo

u
ju

st
w

an
tt

o
in

tro
du

ce
a

sh
or

tv
er

ba
tim

ph
ra

se
,y

ou
do

n'
tn

ee
d

to
us

e
th

e
w

ho
le

en
vi

ro
nm

en
t,

bu
ty

ou
ha

ve
th

e
\
v
e
r
b

co
m

m
an

d:

\
v
e
r
b
+
m
y

t
e
x
t
+

T
he

fir
st

ch
ar

ac
te

rf
ol

lo
w

in
g

\
v
e
r
b

is
th

e
de

lim
ite

r:
he

re
w

e
ha

ve
us

ed
"+

",
bu

ty
ou

ca
n

us
e

an
y

ch
ar

ac
te

ry
ou

lik
e

bu
t*

an
d

sp
ac

e;



\
v
e
r
b

w
ill

pr
in

t
ve

rb
at

im
al

l
th

e
te

xt
af

te
r

it
un

til
it

fin
ds

th
e

ne
xt

de
lim

ite
r.

Fo
r

ex
am

pl
e,

th
e

co
de

:

\
v
e
r
b
|
\
t
e
x
t
b
f
{
H
i

m
a
t
e
!
}
|

w
ill

pr
in

t\
t
e
x
t
b
f
{
H
i
m
a
t
e
!
}

,i
gn

or
in

g
th

e
ef

fe
ct

\
t
e
x
t
b
f

sh
ou

ld
ha

ve
on

te
xt

.
Fo

rm
or

e
co

nt
ro

lo
ve

rf
or

m
at

tin
g,

ho
w

ev
er

,y
ou

ca
n

tr
y

th
e
f
a
n
c
y
v
r
b

pa
ck

-
ag

e,
w

hi
ch

pr
ov

id
es

a
V
e
r
b
a
t
i
m

en
vi

ro
nm

en
t

(n
ot

e
th

e
ca

pi
ta

l
le

tte
r)

w
hi

ch
le

ts
yo

u
dr

aw
a

ru
le

ro
un

d
th

e
ve

rb
at

im
te

xt
,c

ha
ng

e
th

e
fo

nt
si

ze
,a

nd
ev

en
ha

ve
ty

po
gr

ap
hi

c
ef

fe
ct

s
in

si
de

th
e

V
e
r
b
a
t
i
m



en
vi

ro
nm

en
t.

It
ca

n
al

so
be

us
ed

in
co

nj
un

ct
io

n
w

ith
th

e
f
a
n
c
y
b
o
x

pa
ck

ag
e

an
d

it
ca

n
ad

d
re

fe
re

nc
e

lin
e

nu
m

be
rs

(u
se

fu
lf

or
ch

un
ks

of
da

ta
or

pr
og

ra
m

-
m

in
g)

,a
nd

it
ca

n
ev

en
in

cl
ud

e
en

tir
e

ex
te

rn
al

fil
es

.

Ty
pe

se
tt

in
g

U
R

L
s

O
ne

of
ei

th
er

th
e
h
y
p
e
r
r
e
f

or
u
r
l

pa
ck

ag
es

pr
ov

id
es

th
e

\
u
r
l

co
m

m
an

d,
w

hi
ch

pr
op

er
ly

ty
pe

se
ts

U
R

L
s,

fo
re

xa
m

pl
e:

G
o

t
o

\
u
r
l
{
h
t
t
p
:
/
/
w
w
w
.
u
n
i
.
e
d
u
/
~
m
y
n
a
m
e
/
b
e
s
t
-
w
e
b
s
i
t
e
-
e
v
e
r
.
h
t
m
l
}

f
o
r

m
y

w
e
b
s
i
t
e
.

w
ill

sh
ow

th
is

U
R

L
ex

ac
tly

as
ty

pe
d

(s
im

ila
rt

o
th

e
\
v
e
r
b

co
m

m
an

d)
,b

ut
th

e
\
u
r
l



co
m

m
an

d
al

so
pe

rf
or

m
s

a
hy

ph
en

le
ss

br
ea

k
at

pu
nc

tu
at

io
n

ch
ar

ac
te

rs
(o

nl
y

in
PD

FL
aT

eX
,n

ot
in

pl
ai

n
L

aT
eX

+
dv

ip
s)

.I
tw

as
de

si
gn

ed
fo

rW
eb

U
R

L
s,

so
it

un
de

rs
ta

nd
s

th
ei

rs
yn

ta
x

an
d

w
ill

ne
ve

rb
re

ak
m

id
-w

ay
th

ro
ug

h
an

un
pu

nc
tu

-
at

ed
w

or
d,

on
ly

at
sl

as
he

s
an

d
fu

ll
st

op
s.

B
ea

ri
n

m
in

d,
ho

w
ev

er
,t

ha
ts

pa
ce

s
ar

e
fo

rb
id

de
n

in
U

R
L

s,
so

us
in

g
sp

ac
es

in
\
u
r
l

ar
gu

m
en

ts
w

ill
fa

il,
as

w
ill

us
in

g
ot

he
rn

on
-U

R
L

-v
al

id
ch

ar
ac

te
rs

.

W
he

n
us

in
g

th
is

co
m

m
an

d
th

ro
ug

h
th

e
h
y
p
e
r
r
e
f

pa
ck

ag
e,

th
e

U
R

L
is

"c
lic

ka
bl

e"
in

th
e

PD
F

do
cu

m
en

t,
w

he
re

as
it

is
no

tl
in

ke
d

to
th

e
w

eb
w

he
n

us
in

g
on

ly
th

e
u
r
l

pa
ck

ag
e.

A
ls

o
w

he
n

us
in

g
th

e
h
y
p
e
r
r
e
f

pa
ck

ag
e,

to
re

m
ov

e
th

e
bo

rd
er

pl
ac

ed
ar

ou
nd

a
U

R
L

,i
ns

er
t

p
d
f
b
o
r
d
e
r

=
{
0

0
0

0
}

(a
lte

rn
at

el
y

p
d
f
b
o
r
d
e
r

=
{
0

0
0
}

m
ig

ht
w

or
k

if
th

e
fo

ur
ze

ro
es

do
es

no
t)

in
si

de
th

e
\
h
y
p
e
r
s
e
t
u
p
{
}

.



Y
ou

ca
n

pu
tt

he
fo

llo
w

in
g

co
de

in
to

yo
ur

pr
ea

m
bl

e
to

ch
an

ge
th

e
st

yl
e,

ho
w

U
R

L
s

ar
e

di
sp

la
ye

d
to

th
e

no
rm

al
fo

nt
:

\
u
r
l
s
t
y
l
e
{
s
a
m
e
}

Se
e

al
so

L
aT

eX
/H

yp
er

lin
ks

#C
us

to
m

iz
at

io
n5

L
i
s
t
i
n
g

E
nv

ir
on

m
en

t

T
hi

s
is

al
so

an
ex

te
ns

io
n

of
th

e
ve

rb
at

im
en

vi
ro

nm
en

t
pr

ov
id

ed
by

th
e

m
o
r
e
v
e
r
b

pa
ck

ag
e.

T
he

ex
tr

a
fu

nc
tio

na
lit

y
it

pr
ov

id
es

is
th

at
it

ca
n

ad
d

lin
e

nu
m

be
rs

al
on

g
si

de
th

e
te

xt
.T

he
co

m
m

an
d:

\
b
e
g
i
n
{
l
i
s
t
i
n
g
}
[
s
t
e
p
]
{
f
i
r
s
t

l
i
n
e
}

.T
he

m
an

da
to

ry
fir

st
lin

e
ar

gu
m

en
ti

s
fo

rs
pe

ci
fy

in
g

w
hi

ch
lin

e
th

e
nu

m
be

rin
g

sh
al

lc
om

m
en

ce
.

T
he

op
tio

na
ls

te
p

is
th

e
st

ep
be

tw
ee

n
nu

m
be

re
d

lin
es

(t
he

de
fa

ul
ti

s
1,

w
hi

ch
m

ea
ns

ev
er

y
lin

e
w

ill
be

nu
m

be
re

d)
.

5
C

ha
pt

er
14

.3
on

pa
ge

44
5



To
us

e
th

is
en

vi
ro

nm
en

t,
re

m
em

be
rt

o
ad

d
\
u
s
e
p
a
c
k
a
g
e
{
m
o
r
e
v
e
r
b
}

to
th

e
do

cu
m

en
tp

re
am

bl
e.

10
.4

.2
.

M
ul

ti-
lin

e
co

m
m

en
ts

A
s

w
e

ha
ve

se
en

,t
he

on
ly

w
ay

La
Te

X
al

lo
w

s
yo

u
to

ad
d

co
m

m
en

ts
is

by
us

in
g

th
e

sp
ec

ia
lc

ha
ra

ct
er
%

,t
ha

tw
ill

co
m

m
en

to
ut

al
lt

he
re

st
of

th
e

lin
e

af
te

ri
ts

el
f.

T
hi

s
ap

pr
oa

ch
is

re
al

ly
tim

e-
co

ns
um

in
g

if
yo

u
w

an
tt

o
in

se
rt

lo
ng

co
m

m
en

ts
or

ju
st

co
m

m
en

to
ut

a
pa

rt
of

yo
ur

do
cu

m
en

tt
ha

ty
ou

w
an

tt
o

im
pr

ov
e

la
te

r,
un

le
ss

yo
u'

re
us

in
g

an
ed

ito
r6

th
at

au
to

m
at

es
th

is
pr

oc
es

s.
A

lte
rn

at
iv

el
y,

yo
u

ca
n

us
e

th
e
v
e
r
b
a
t
i
m

pa
ck

ag
e,

to
be

lo
ad

ed
in

th
e

pr
ea

m
bl

e
as

us
ua

l:

\
u
s
e
p
a
c
k
a
g
e
{
v
e
r
b
a
t
i
m
}

6
C

ha
pt

er
1.

4.
2

on
pa

ge
19



(y
ou

ca
n

al
so

us
e

th
e
c
o
m
m
e
n
t

pa
ck

ag
e

in
st

ea
d)

yo
u

ca
n

us
e

an
en

vi
ro

nm
en

t
ca

lle
d
c
o
m
m
e
n
t

th
at

w
ill

co
m

m
en

to
ut

ev
er

yt
hi

ng
w

ith
in

its
el

f.
H

er
e

is
an

ex
am

pl
e:

T
h
i
s

i
s

a
n
o
t
h
e
r

\
b
e
g
i
n
{
c
o
m
m
e
n
t
}

r
a
t
h
e
r

s
t
u
p
i
d
,

b
u
t

h
e
l
p
f
u
l

\
e
n
d
{
c
o
m
m
e
n
t
}

e
x
a
m
p
l
e

f
o
r

e
m
b
e
d
d
i
n
g

c
o
m
m
e
n
t
s

i
n

y
o
u
r

d
o
c
u
m
e
n
t
.

T
hi

s
is

an
ot

he
re

xa
m

pl
e

fo
re

m
be

dd
in

g
co

m
m

en
ts

in
yo

ur
do

cu
m

en
t.

N
ot

e
th

at
th

is
w

on
’t

w
or

k
in

si
de

co
m

pl
ex

en
vi

ro
nm

en
ts

,l
ik

e
m

at
h

fo
re

xa
m

pl
e.

Yo
u

m
ay

be
w

on
de

rin
g,

w
hy

sh
ou

ld
Il

oa
d

a
pa

ck
ag

e
ca

lle
d
v
e
r
b
a
t
i
m

to
ha

ve



th
e

po
ss

ib
ili

ty
to

ad
d

co
m

m
en

ts
?

T
he

an
sw

er
is

st
ra

ig
ht

fo
rw

ar
d:

co
m

m
en

te
d

te
xt

is
in

te
rp

re
te

d
by

th
e

co
m

pi
le

rj
us

tl
ik

e
ve

rb
at

im
te

xt
,t

he
on

ly
di

ff
er

en
ce

is
th

at
ve

rb
at

im
te

xt
is

in
tr

od
uc

ed
w

ith
in

th
e

do
cu

m
en

t,
w

hi
le

th
e

co
m

m
en

ti
s

ju
st

dr
op

pe
d.

A
lte

rn
at

iv
el

y,
yo

u
ca

n
de

fin
e

a
\
c
o
m
m
e
n
t
{
}

co
m

m
an

d,
by

ad
di

ng
th

e
fo

llo
w

in
g

to
th

e
do

cu
m

en
t's

pr
ea

m
bl

e:

\
n
e
w
c
o
m
m
a
n
d
{
\
c
o
m
m
e
n
t
}
[
1
]
{
}

T
he

n,
to

co
m

m
en

to
ut

te
xt

,s
im

pl
y

do
so

m
et

hi
ng

lik
e

th
is

:

\
c
o
m
m
e
n
t
{

T
h
i
s

i
s

a
l
o
n
g

c
o
m
m
e
n
t

a
n
d

c
a
n

e
x
t
e
n
d

o
v
e
r

m
u
l
t
i
p
l
e

l
i
n
e
s
,

e
t
c
.

}



10
.4

.3
.

Q
uo

tin
g

te
xt

L
aT

eX
pr

ov
id

es
se

ve
ra

le
nv

ir
on

m
en

ts
fo

r
qu

ot
in

g
te

xt
;t

he
y

ha
ve

sm
al

ld
if

-
fe

re
nc

es
an

d
th

ey
ar

e
ai

m
ed

fo
rd

iff
er

en
tt

yp
es

of
qu

ot
at

io
ns

.A
ll

of
th

em
ar

e
in

de
nt

ed
on

ei
th

er
m

ar
gi

n,
an

d
yo

u
w

ill
ne

ed
to

ad
d

yo
ur

ow
n

qu
ot

at
io

n
m

ar
ks

if
yo

u
w

an
tt

he
m

.T
he

pr
ov

id
ed

en
vi

ro
nm

en
ts

ar
e:

q
u
o
t
e

fo
ra

sh
or

tq
uo

ta
tio

n,
or

a
se

ri
es

of
sm

al
lq

uo
te

s,
se

pa
ra

te
d

by
bl

an
k

lin
es

.

q
u
o
t
a
t
i
o
n

fo
ru

se
w

ith
lo

ng
er

qu
ot

at
io

ns
,o

fm
or

e
th

an
on

e
pa

ra
gr

ap
h,

be
ca

us
e

it
in

de
nt

s
th

e
fir

st
lin

e
of

ea
ch

pa
ra

gr
ap

h.

v
e
r
s
e

is
fo

r
qu

ot
at

io
ns

w
he

re
lin

e
br

ea
ks

ar
e

im
po

rt
an

t,
su

ch
as

po
et

ry
.

O
nc

e
in

,
ne

w
st

an
za

s
ar

e
cr

ea
te

d
w

ith
a

bl
an

k
lin

e,
an

d
ne

w
lin

es
w

ith
in

a
st

an
za

ar
e

in
di

ca
te

d
us

in
g

th
e

ne
w

lin
e

co
m

m
an

d,



\
\ .I
fa

lin
e

ta
ke

s
up

m
or

e
th

an
on

e
lin

e
on

th
e

pa
ge

,t
he

n
al

ls
ub

se
qu

en
tl

in
es

ar
e

in
de

nt
ed

un
til

ex
pl

ic
itl

y
se

pa
ra

te
d

w
ith

\
\ . 10
.4

.4
.

A
bs

tr
ac

ts

In
sc

ie
nt

ifi
c

pu
bl

ic
at

io
ns

it
is

cu
st

om
ar

y
to

st
ar

tw
ith

an
ab

st
ra

ct
w

hi
ch

gi
ve

s
th

e
re

ad
er

a
qu

ic
k

ov
er

vi
ew

of
w

ha
tt

o
ex

pe
ct

.L
aT

eX
pr

ov
id

es
th

e
a
b
s
t
r
a
c
t

en
vi

ro
nm

en
tf

or
th

is
pu

rp
os

e.
It

is
av

ai
la

bl
e

in
a
r
t
i
c
l
e

an
d

r
e
p
o
r
t

do
cu

m
en

tc
la

ss
es

;i
t's

no
ta

va
ila

bl
e

in
th

e



b
o
o
k

,b
ut

it'
s

qu
ite

si
m

pl
e

to
cr

ea
te

yo
ur

ow
n

if
yo

u
re

al
ly

ne
ed

it.

10
.5

.
N

ot
es

an
d

R
ef

er
en

ce
s

Th
is

pa
ge

us
es

m
at

er
ia

lf
ro

m
A

nd
y

R
ob

er
ts

’G
et

tin
g

to
gr

ip
s

w
ith

La
Te

X
w

ith
pe

rm
is

si
on

fr
om

th
e

au
th

or
.





11
.

Im
po

rt
in

g
G

ra
ph

ic
s

St
ric

tly
sp

ea
ki

ng
,L

aT
eX

ca
nn

ot
m

an
ag

e
pi

ct
ur

es
di

re
ct

ly
:i

n
or

de
rt

o
in

tro
du

ce
gr

ap
hi

cs
w

ith
in

do
cu

m
en

ts
,L

aT
eX

ju
st

cr
ea

te
s

a
bo

x
w

ith
th

e
sa

m
e

si
ze

as
th

e
im

ag
e

yo
u

w
an

t
to

in
cl

ud
e

an
d

em
be

ds
th

e
pi

ct
ur

e,
w

ith
ou

t
an

y
ot

he
r

pr
oc

es
si

ng
.T

hi
s

m
ea

ns
yo

u
w

ill
ha

ve
to

ta
ke

ca
re

th
at

th
e

im
ag

es
yo

u
w

an
t

to
in

cl
ud

e
ar

e
in

th
e

ri
gh

tf
or

m
at

to
be

in
cl

ud
ed

.T
hi

s
is

no
ts

uc
h

a
ha

rd
ta

sk
be

ca
us

e
L

aT
eX

su
pp

or
ts

th
e

m
os

tc
om

m
on

pi
ct

ur
e

fo
rm

at
s

ar
ou

nd
.

343



11
.1

.
T

he
g
r
a
p
h
i
c
x

pa
ck

ag
e

A
s

st
at

ed
be

fo
re

,L
aT

eX
ca

n'
tm

an
ag

e
pi

ct
ur

es
di

re
ct

ly
,s

o
w

e
w

ill
ne

ed
so

m
e

ex
tr

a
he

lp
:

w
e

ha
ve

to
lo

ad
th

e
g
r
a
p
h
i
c
x

pa
ck

ag
e

in
th

e
pr

ea
m

bl
e

of
ou

r
do

cu
m

en
t:

\
u
s
e
p
a
c
k
a
g
e
{
g
r
a
p
h
i
c
x
}

T
hi

s
pa

ck
ag

e
ac

ce
pt

s
as

an
ar

gu
m

en
tt

he
ex

te
rn

al
dr

iv
er

to
be

us
ed

to
m

an
ag

e
pi

ct
ur

es
;h

ow
ev

er
,t

he
la

te
st

ve
rs

io
n

of
th

is
pa

ck
ag

e
ta

ke
s

ca
re

of
ev

er
yt

hi
ng

by
its

el
f,

ch
an

gi
ng

th
e

dr
iv

er
ac

co
rd

in
g

to
th

e
co

m
pi

le
ry

ou
ar

e
us

in
g,

so
yo

u
do

n'
th

av
e

to
w

or
ry

ab
ou

tt
hi

s.
St

ill
,j

us
ti

n
ca

se
yo

u
w

an
tt

o
un

de
rs

ta
nd

be
tte

r
ho

w
it

w
or

ks
,h

er
e

ar
e

th
e

po
ss

ib
le

op
tio

ns
yo

u
ca

n
pa

ss
to

th
e

pa
ck

ag
e:

•
d
v
i
p
s

(d
ef

au
lt

if
co

m
pi

lin
g

w
ith

la
te

x)
,i

fy
ou

ar
e

co
m

pi
lin

g
w

ith
la

te
x

to
ge

ta
D

V
Ia

nd
yo

u
w

an
tt

o
se

e
yo

ur
do

cu
m

en
tw

ith
a

D
V

Io
rP

S
vi

ew
er

.
•
d
v
i
p
d
f
m

,i
f

yo
u

ar
e

co
m

pi
lin

g
w

ith
la

te
x

to
ge

ta
D

V
I

th
at

yo
u

w
an

tt
o

co
nv

er
tt

o
PD

F
us

in
g

dv
ip

df
m

,t
o

se
e

yo
ur

do
cu

m
en

tw
ith

an
y

PD
F

vi
ew

er
.



•
p
d
f
t
e
x

(d
ef

au
lt

if
co

m
pi

lin
g

w
ith

pd
fla

te
x)

,
if

yo
u

ar
e

co
m

pi
lin

g
w

ith
pd

fte
x

to
ge

ta
PD

F
th

at
yo

u
w

ill
se

e
w

ith
an

y
PD

F
vi

ew
er

.

bu
t,

ag
ai

n,
yo

u
do

n'
tn

ee
d

to
pa

ss
an

y
op

tio
n

to
th

e
pa

ck
ag

e
be

ca
us

e
th

e
de

fa
ul

t
se

tti
ng

s
ar

e
fin

e
in

m
os

to
ft

he
ca

se
s.

In
m

an
y

re
sp

ec
ts

,i
m

po
rt

in
g

yo
ur

im
ag

es
in

to
yo

ur
do

cu
m

en
tu

si
ng

L
aT

eX
is

fa
irl

y
si

m
pl

e.
..

on
ce

yo
u

ha
ve

yo
ur

im
ag

es
in

th
e

rig
ht

fo
rm

at
th

at
is

!
Th

er
ef

or
e,

If
ea

rf
or

m
an

y
pe

op
le

th
e

bi
gg

es
te

ff
or

tw
ill

be
th

e
pr

oc
es

s
of

co
nv

er
tin

g
th

ei
r

gr
ap

hi
cs

fil
es

.
N

ow
w

e
w

ill
se

e
w

hi
ch

fo
rm

at
s

w
e

ca
n

in
cl

ud
e

an
d

th
en

w
e

w
ill

se
e

ho
w

to
do

it.

11
.1

.1
.

D
oc

um
en

tO
pt

io
ns

T
he

gr
ap

hi
cs

an
d

gr
ap

hi
cx

pa
ck

ag
es

re
co

gn
iz

e
th

e
"d

ra
ft

"
an

d
"fi

na
l"

op
tio

ns
1

gi
ve

n
in

th
e
\
d
o
c
u
m
e
n
t
c
l
a
s
s
2
[
.
.
.
]
{
.
.
.
}

co
m

m
an

d
at

th
e

st
ar

to
ft

he

1
C

ha
pt

er
2.

4.
3

on
pa

ge
75

2
C

ha
pt

er
2.

2.
1

on
pa

ge
46



fil
e.

U
si

ng
"d

ra
ft

"
as

th
e

op
tio

n
w

ill
su

pp
re

ss
th

e
in

cl
us

io
n

of
th

e
im

ag
e

in
th

e
ou

tp
ut

fil
e

an
d

w
ill

re
pl

ac
e

th
e

co
nt

en
ts

w
ith

th
e

na
m

e
of

th
e

im
ag

e
fil

e
th

at
w

ou
ld

ha
ve

be
en

se
en

.U
si

ng
"fi

na
l"

w
ill

re
su

lt
in

th
e

im
ag

e
be

in
g

pl
ac

ed
in

th
e

ou
tp

ut
fil

e.
T

he
de

fa
ul

ti
s

"fi
na

l"
.

11
.1

.2
.

Su
pp

or
te

d
im

ag
e

fo
rm

at
s

A
s

ex
pl

ai
ne

d
be

fo
re

,t
he

im
ag

e
fo

rm
at

s
yo

u
ca

n
us

e
de

pe
nd

on
th

e
dr

iv
er

th
at

g
r
a
p
h
i
c
x

is
us

in
g

bu
t,

si
nc

e
th

e
dr

iv
er

is
au

to
m

at
ic

al
ly

ch
os

en
ac

co
rd

in
g

to
th

e
co

m
pi

le
r,

th
en

th
e

al
lo

w
ed

im
ag

e
fo

rm
at

s
w

ill
de

pe
nd

on
th

e
co

m
pi

le
ry

ou
ar

e
us

in
g.



C
om

pi
lin

g
w

ith
la

te
x

T
he

on
ly

fo
rm

at
yo

u
ca

n
in

cl
ud

e
w

hi
le

co
m

pi
lin

g
w

ith
la

te
x

is
E

nc
ap

su
la

te
d

Po
st

Sc
ri

pt
3

(E
PS

).

T
he

E
PS

fo
rm

at
w

as
de

fin
ed

by
A

do
be

Sy
st

em
s

fo
rm

ak
in

g
it

ea
sy

fo
ra

pp
li-

ca
tio

ns
to

im
po

rt
po

st
sc

ri
pt

-b
as

ed
gr

ap
hi

cs
in

to
do

cu
m

en
ts

.B
ec

au
se

an
E

PS
fil

e
de

cl
ar

es
th

e
si

ze
of

th
e

im
ag

e,
it

m
ak

es
it

ea
sy

fo
rs

ys
te

m
s

lik
e

L
aT

eX
to

ar
ra

ng
e

th
e

te
xt

an
d

th
e

gr
ap

hi
cs

in
th

e
be

st
w

ay
.E

PS
is

a
ve

ct
or

fo
rm

at
4 —

th
is

m
ea

ns
th

at
it

ca
n

ha
ve

ve
ry

hi
gh

qu
al

ity
if

it
is

cr
ea

te
d

pr
op

er
ly

,w
ith

pr
og

ra
m

s
th

at
ar

e
ab

le
to

m
an

ag
e

ve
ct

or
gr

ap
hi

cs
.

It
is

al
so

po
ss

ib
le

to
st

or
e

bi
t-

m
ap

pi
ct

ur
es

w
ith

in
E

PS
,b

ut
th

ey
w

ill
ne

ed
a

lo
to

fd
is

k
sp

ac
e.

M
an

y
gr

ap
hi

cs
so

ft
w

ar
e

pa
ck

ag
es

ha
ve

th
e

ab
ili

ty
to

sa
ve

im
ag

es
in

th
e

E
PS

fo
rm

at
(e

xt
en

si
on

is
no

rm
al

ly
.
e
p
s

).
H

er
e

ar
e

so
m

e
ex

am
pl

es
of

so
ft

w
ar

e
th

at
ca

n
ou

tp
ut

E
PS

fo
rm

at
s:

3
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
E
n
c
a
p
s
u
l
a
t
e
d
%
2
0
P
o
s
t
S
c
r
i
p
t

4
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
V
e
c
t
o
r
%
2
0
g
r
a
p
h
i
c
s

http://en.wikipedia.org/wiki/Encapsulated%20PostScript
http://en.wikipedia.org/wiki/Vector%20graphics


•
Pr

in
tin

g
in

an
E

PS
fil

e:
•

U
nd

er
W

in
do

w
s,

PD
FC

re
at

or
5

is
an

op
en

so
ur

ce
so

ft
w

ar
e

th
at

ca
n

cr
ea

te
PD

F
as

w
el

la
s

E
PS

fil
es

.I
ti

ns
ta

lls
a

vi
rt

ua
lp

ri
nt

er
th

at
ca

n
be

ac
ce

ss
ed

fr
om

ot
he

rs
of

tw
ar

e
ha

vi
ng

a
"p

ri
nt

...
"

en
tr

y
in

th
ei

rm
en

u
(v

ir
tu

al
ly

an
y

pr
og

ra
m

).
•

C
re

at
in

g
an

d
co

nv
er

tin
g

ve
ct

or
gr

ap
hi

cs
:

•
C

om
m

er
ci

al
ve

ct
or

gr
ap

hi
cs

so
ft

w
ar

e,
su

ch
as

A
do

be
Il

lu
st

ra
to

r,
C

or
el

-
D

R
A

W
,a

nd
Fr

ee
H

an
d

ar
e

co
m

m
on

ly
us

ed
an

d
ca

n
re

ad
an

d
w

ri
te

E
PS

fig
ur

es
.

H
ow

ev
er

,t
he

se
pr

od
uc

ts
ar

e
lim

ite
d

to
W

in
do

w
s

an
d

M
ac

O
S

pl
at

fo
rm

s.
•

In
ks

ca
pe

6
ca

n
sa

ve
in

ve
ct

or
E

PS
fo

rm
at

,
an

d
it

ca
n

ru
n

on
m

ul
tip

le
pl

at
fo

rm
s.

In
ks

ca
pe

ca
nn

ot
op

en
E

PS
fig

ur
es

di
re

ct
ly

;h
ow

ev
er

,w
ith

th
e

ep
st

op
df

ut
ili

ty
7

on
e

ca
n

co
nv

er
tE

PS
in

to
PD

F
an

d
In

ks
ca

pe
ca

n
im

po
rt

5
h
t
t
p
:
/
/
s
o
u
r
c
e
f
o
r
g
e
.
n
e
t
/
p
r
o
j
e
c
t
s
/
p
d
f
c
r
e
a
t
o
r
/

6
h
t
t
p
:
/
/
w
w
w
.
i
n
k
s
c
a
p
e
.
o
r
g

7
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
s
u
p
p
o
r
t
/
e
p
s
t
o
p
d
f
/

http://sourceforge.net/projects/pdfcreator/
http://www.inkscape.org
http://www.ctan.org/tex-archive/support/epstopdf/


PD
F.

Fr
om

ve
rs

io
n

0.
48

,I
nk

sc
ap

e
ha

sa
sp

ec
ia

lP
D

F+
La

Te
X

ou
tp

ut
op

tio
n

(a
nd

fo
rE

PS
/P

S
to

o)
.S

ee
In

ks
ca

pe
w

eb
si

te
8 .

•
D

ia
9

is
a

cr
os

s
pl

at
fo

rm
di

ag
ra

m
m

in
g

ut
ili

ty
w

hi
ch

ca
n

ex
po

rt
ep

s
im

ag
es

,
or

ge
ne

ra
te

te
x

dr
aw

n
us

in
g

th
e

tik
z

pa
ck

ag
e.

•
C

re
at

in
g

an
d

co
nv

er
tin

g
ra

st
er

-o
nl

y
gr

ap
hi

cs
to

E
PS

:
•

C
om

m
er

ci
al

pr
od

uc
tA

do
be

Ph
ot

os
ho

p
ca

n
sa

ve
to

E
PS

.
•

G
IM

P10
,h

as
a

gr
ap

hi
ca

lu
se

ri
nt

er
fa

ce
,a

nd
it

is
m

ul
ti-

pl
at

fo
rm

.
•

Fo
rc

om
m

an
d-

lin
e:

•
Sa

m
2p

11
(c
o
n
v
e
r
t

)o
r

•
Im

ag
eM

ag
ic

k12
(c
o
n
v
e
r
t

)o
r

•
G

ra
ph

ic
sM

ag
ic

k13
(g
m
c
o
n
v
e
r
t

).

8
h
t
t
p
:
/
/
w
i
k
i
.
i
n
k
s
c
a
p
e
.
o
r
g
/
w
i
k
i
/
i
n
d
e
x
.
p
h
p
/
L
a
T
e
X

9
h
t
t
p
:
/
/
l
i
v
e
.
g
n
o
m
e
.
o
r
g
/
D
i
a

10
h
t
t
p
:
/
/
w
w
w
.
g
i
m
p
.
o
r
g

11
h
t
t
p
:
/
/
p
t
s
.
s
z
i
t
.
b
m
e
.
h
u
/
s
a
m
2
p
/

12
h
t
t
p
:
/
/
w
w
w
.
i
m
a
g
e
m
a
g
i
c
k
.
o
r
g
/

13
h
t
t
p
:
/
/
w
w
w
.
g
r
a
p
h
i
c
s
m
a
g
i
c
k
.
o
r
g
/

http://wiki.inkscape.org/wiki/index.php/LaTeX
http://live.gnome.org/Dia
http://www.gimp.org
http://pts.szit.bme.hu/sam2p/
http://www.imagemagick.org/
http://www.graphicsmagick.org/


•
Th

es
e

th
re

e
pr

og
ra

m
so

pe
ra

te
m

uc
h

th
e

sa
m

e
w

ay
,a

nd
ca

n
co

nv
er

tb
et

w
ee

n
m

os
tg

ra
ph

ic
s

fo
rm

at
s.

Sa
m

2p
ho

w
ev

er
is

th
e

m
os

tr
ec

en
to

ft
he

th
re

e
an

d
se

em
s

to
of

fe
rb

ot
h

th
e

be
st

qu
al

ity
an

d
to

re
su

lt
in

th
e

sm
al

le
st

fil
es

.
•

im
gt

op
s14

.A
lig

ht
w

ei
gh

tg
ra

ph
ic

s
ut

ili
ty

.
•

C
re

at
in

g
pu

bl
ic

at
io

n-
qu

al
ity

ve
ct

or
-b

as
ed

pl
ot

s
an

d
ch

ar
ts

:
•

G
nu

pl
ot

15
,p

ro
du

ci
ng

sc
ie

nt
ifi

c
gr

ap
hi

cs
si

nc
e

19
86

.
•

R
16

,s
ta

tis
tic

al
an

d
sc

ie
nt

ifi
c

fig
ur

es
.

•
G

en
er

ic
M

ap
pi

ng
To

ol
s

(G
M

T
)17

,m
ap

s
an

d
a

w
id

e
ra

ng
e

of
hi

gh
ly

cu
s-

to
m

is
ab

le
pl

ot
s.

•
G

nu
m

er
ic

18
,s

pr
ea

ds
he

et
s

ha
s

SV
G

,E
PS

,P
D

F
ex

po
rt

•
m

at
pl

ot
lib

19
,p

lo
tti

ng
lib

ra
ry

w
ri

tte
n

in
py

th
on

,w
ith

PD
F

an
d

E
PS

ex
po

rt
.

14
h
t
t
p
:
/
/
i
m
g
t
o
p
s
.
s
o
u
r
c
e
f
o
r
g
e
.
n
e
t
/

15
h
t
t
p
:
/
/
w
w
w
.
g
n
u
p
l
o
t
.
i
n
f
o

16
h
t
t
p
:
/
/
w
w
w
.
r
-
p
r
o
j
e
c
t
.
o
r
g
/

17
h
t
t
p
:
/
/
g
m
t
.
s
o
e
s
t
.
h
a
w
a
i
i
.
e
d
u
/

18
h
t
t
p
:
/
/
p
r
o
j
e
c
t
s
.
g
n
o
m
e
.
o
r
g
/
g
n
u
m
e
r
i
c
/

19
h
t
t
p
:
/
/
m
a
t
p
l
o
t
l
i
b
.
s
o
u
r
c
e
f
o
r
g
e
.
n
e
t
/

http://imgtops.sourceforge.net/
http://www.gnuplot.info
http://www.r-project.org/
http://gmt.soest.hawaii.edu/
http://projects.gnome.org/gnumeric/
http://matplotlib.sourceforge.net/


T
he

re
ar

e
so

m
e

tr
ic

ks
to

be
ab

le
to

im
po

rt
fo

rm
at

s
ot

he
rt

ha
n

E
PS

in
to

yo
ur

D
V

Id
oc

um
en

t,
bu

tt
he

y'
re

ve
ry

co
m

pl
ic

at
ed

.O
n

th
e

ot
he

rh
an

d,
co

nv
er

tin
g

an
y

im
ag

e
to

E
PS

is
ve

ry
si

m
pl

e,
so

it'
s

no
tw

or
th

co
ns

id
er

in
g

th
em

.

C
om

pi
lin

g
w

ith
p
d
f
l
a
t
e
x

If
yo

u
ar

e
co

m
pi

lin
g

w
ith

p
d
f
l
a
t
e
x

to
pr

od
uc

e
a

PD
F,

yo
u

ha
ve

a
w

id
er

ch
oi

ce
.Y

ou
ca

n
in

se
rt

:

•
JP

G
,w

id
el

y
us

ed
on

In
te

rn
et

,d
ig

ita
lc

am
er

as
,e

tc
.T

he
y

ar
e

th
e

be
st

ch
oi

ce
if

yo
u

w
an

tt
o

in
se

rt
ph

ot
os

•
PN

G
,a

ve
ry

co
m

m
on

fo
rm

at
(e

ve
n

if
no

ta
s

m
uc

h
as

JP
G

);
it'

s
a

lo
ss

le
ss

20

fo
rm

at
an

d
it'

s
th

e
be

st
ch

oi
ce

fo
rd

ia
gr

am
s

(if
yo

u
w

er
e

no
ta

bl
e

to
ge

ne
ra

te
a

ve
ct

or
21

ve
rs

io
n)

an
d

sc
re

en
sh

ot
s

20
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
l
o
s
s
l
e
s
s

21
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
V
e
c
t
o
r
%
2
0
g
r
a
p
h
i
c
s

http://en.wikipedia.org/wiki/lossless
http://en.wikipedia.org/wiki/Vector%20graphics


•
PD

F,
it

is
w

id
el

y
us

ed
fo

rd
oc

um
en

ts
bu

tc
an

be
us

ed
to

st
or

e
im

ag
es

as
w

el
l.

It
su

pp
or

ts
bo

th
ve

ct
or

an
d

bi
t-

m
ap

22
im

ag
es

,b
ut

it'
s

no
tr

ec
om

m
en

de
d

fo
r

th
e

la
tte

r,
as

JP
G

or
PN

G
w

ill
pr

ov
id

e
th

e
sa

m
e

re
su

lt
us

in
g

le
ss

di
sk

sp
ac

e.
•

Ve
ct

or
fo

rm
at

sc
an

be
us

ed
w

ith
th

e
he

lp
of

In
ks

ca
pe

.
T

he
re

ar
e

in
st

ru
c-

tio
ns

23
on

ho
w

to
sa

ve
yo

ur
ve

ct
or

im
ag

es
in

a
PD

F
fo

rm
at

un
de

rs
to

od
by

L
aT

eX
an

d
ha

ve
L

aT
eX

m
an

ag
e

th
e

te
xt

st
yl

es
an

d
si

ze
s

in
th

e
im

ag
e

au
to

m
at

ic
al

ly
.

•
E

PS
ca

n
be

us
ed

w
ith

th
e

he
lp

of
th

e
ep

st
op

df
pa

ck
ag

e.
Pl

ea
se

se
e

th
es

e
in

st
ru

ct
io

ns
24

.

JP
G

an
d

PN
G

ar
e

su
pp

or
te

d
by

an
y

im
ag

e
pr

oc
es

si
ng

pr
og

ra
m

,s
o

yo
u

ju
st

ha
ve

to
us

e
th

e
on

e
yo

u
pr

ef
er

.I
fy

ou
w

an
tt

o
cr

ea
te

hi
gh

qu
al

ity
ve

ct
or

PD
F

to
em

be
d

w
ith

in
yo

ur
PD

F
do

cu
m

en
t,

yo
u

ca
n

us
e

In
ks

ca
pe

25
:

it
su

pp
or

ts
m

an
y

ve
ct

or
fo

rm
at

s
an

d
so

yo
u

ca
n

us
e

it
to

co
nv

er
tf

ro
m

on
e

to
an

ot
he

r.
Yo

u

22
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
R
a
s
t
e
r
%
2
0
g
r
a
p
h
i
c
s

23
h
t
t
p
:
/
/
m
i
r
r
o
r
s
.
c
t
a
n
.
o
r
g
/
i
n
f
o
/
s
v
g
-
i
n
k
s
c
a
p
e
/
I
n
k
s
c
a
p
e
P
D
F
L
a
T
e
X
.

p
d
f

24
h
t
t
p
:
/
/
d
i
r
k
r
a
f
f
e
l
.
c
o
m
/
2
0
0
7
/
1
1
/
1
9
/
i
n
c
l
u
d
e
-
e
p
s
-
f
i
l
e
s
-
i
n
-
l
a
t
e
x

25
h
t
t
p
:
/
/
w
w
w
.
i
n
k
s
c
a
p
e
.
o
r
g

http://en.wikipedia.org/wiki/Raster%20graphics
http://mirrors.ctan.org/info/svg-inkscape/InkscapePDFLaTeX.pdf
http://mirrors.ctan.org/info/svg-inkscape/InkscapePDFLaTeX.pdf
http://dirkraffel.com/2007/11/19/include-eps-files-in-latex
http://www.inkscape.org


co
ul

d
al

so
cr

ea
te

yo
ur

gr
ap

hi
cs

di
re

ct
ly

w
ith

In
ks

ca
pe

.I
fy

ou
w

an
tt

o
m

ak
e

m
at

he
m

at
ic

al
pl

ot
s,

th
en

G
nu

pl
ot

26
ca

n
sa

ve
in

an
y

fo
rm

at
.

N
ot

e,
th

at
E

PS
fil

es
ca

nn
ot

be
us

ed
w

ith
pd

fla
te

x,
ho

w
ev

er
th

ey
ca

n
be

co
n-

ve
rt

ed
to

PD
F

us
in

g
th

e
ep

st
op

df
ut

ili
ty

27
,i

nc
lu

de
d

in
m

os
tL

aT
eX

di
st

ri
bu

-
tio

ns
.T

hi
sc

an
be

ca
lle

d
au

to
m

at
ic

al
ly

by
La

Te
X

us
in

g
th

e
ep

st
op

df
pa

ck
ag

e28
.

In
W

in
do

w
s,

m
ul

tip
le

fil
es

ca
n

be
co

nv
er

te
d

by
pl

ac
in

g
th

e
fo

llo
w

in
g

lin
e

in
a

ba
tc

h
fil

e29
(a

te
xt

fil
e

w
ith

a
.B

A
T

ex
te

ns
io

n)
in

th
e

sa
m

e
di

re
ct

or
y

as
th

e
im

ag
es

:

f
o
r

%
%
f

i
n

(
*
.
e
p
s
)

d
o

e
p
s
t
o
p
d
f

%
%
f

w
hi

ch
ca

n
th

en
be

ru
n

fr
om

th
e

co
m

m
an

d
lin

e.

26
h
t
t
p
:
/
/
w
w
w
.
g
n
u
p
l
o
t
.
i
n
f
o

27
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
s
u
p
p
o
r
t
/
e
p
s
t
o
p
d
f
/

28
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
h
e
l
p
/
C
a
t
a
l
o
g
u
e
/
e
n
t
r
i
e
s
/

e
p
s
t
o
p
d
f
-
p
k
g
.
h
t
m
l

29
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
B
a
t
c
h
%
2
0
f
i
l
e

http://www.gnuplot.info
http://www.ctan.org/tex-archive/support/epstopdf/
http://www.ctan.org/tex-archive/help/Catalogue/entries/epstopdf-pkg.html
http://www.ctan.org/tex-archive/help/Catalogue/entries/epstopdf-pkg.html
http://en.wikipedia.org/wiki/Batch%20file


In
B

as
h

th
is

ca
n

be
do

ne
by

:

$
f
o
r
i
i
n
*
.
e
p
s
;

d
o
e
p
s
t
o
p
d
f

"
$
i
"
;

d
o
n
e

If
ep

st
op

df
30

pr
od

uc
es

w
ho

le
pa

ge
w

ith
yo

ur
sm

al
lg

ra
ph

ic
s

so
m

ew
he

re
on

it,
us

e

$
e
p
s
t
o
p
d
f

-
-
g
s
o
p
t
=
-
d
E
P
S
C
r
o
p

f
o
o
.
e
p
s

or
tr

y
us

in
g

ps
2p

df
31

ut
ili

ty

$
p
s
2
p
d
f
-
d
E
P
S
C
r
o
p

f
o
o
.
e
p
s

to
cr

op
fin

al
PD

F.

30
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
s
u
p
p
o
r
t
/
e
p
s
t
o
p
d
f
/

31
h
t
t
p
:
/
/
s
v
n
.
g
h
o
s
t
s
c
r
i
p
t
.
c
o
m
/
g
h
o
s
t
s
c
r
i
p
t
/
t
r
u
n
k
/
g
s
/
d
o
c
/
P
s
2
p
d
f
.

h
t
m

http://www.ctan.org/tex-archive/support/epstopdf/
http://svn.ghostscript.com/ghostscript/trunk/gs/doc/Ps2pdf.htm
http://svn.ghostscript.com/ghostscript/trunk/gs/doc/Ps2pdf.htm


Im
ag

es
ca

n
be

sa
ve

d
in

m
ul

tip
le

fo
rm

at
s

fo
rd

iff
er

en
tp

ur
po

se
s.

Fo
re

xa
m

pl
e,

a
di

re
ct

or
y

ca
n

ha
ve

"d
i
a
g
r
a
m
.
p
d
f

"
fo

r
hi

gh
-r

es
ol

ut
io

n
pr

in
tin

g,
w

hi
le

"d
i
a
g
r
a
m
.
p
n
g

"
ca

n
be

us
ed

fo
rp

re
vi

ew
in

g
on

th
e

m
on

ito
r.

Yo
u

ca
n

sp
ec

ify
w

hi
ch

im
ag

e
fil

e
is

to
be

us
ed

by
p
d
f
l
a
t
e
x

th
ro

ug
h

th
e

pr
ea

m
bl

e
co

m
m

an
d:

\
D
e
c
l
a
r
e
G
r
a
p
h
i
c
s
E
x
t
e
n
s
i
o
n
s
{
.
p
d
f
,
.
p
n
g
,
.
j
p
g
}

w
hi

ch
sp

ec
ifi

es
th

e
fil

es
to

in
cl

ud
e

in
th

e
do

cu
m

en
t,

if
fil

es
w

ith
th

e
sa

m
e

ba
se

na
m

e
ex

is
t,

bu
tw

ith
di

ff
er

en
te

xt
en

si
on

s.

A
cr

ob
at

R
ea

de
rs

om
et

im
es

ha
s

pr
ob

le
m

s
w

ith
di

sp
la

yi
ng

co
lo

rs
co

rr
ec

tly
if

yo
u

in
cl

ud
e

gr
ap

hi
cs

in
PN

G
fo

rm
at

w
ith

al
ph

a
ch

an
ne

l.
Y

ou
ca

n
so

lv
e

th
is

pr
ob

le
m

by
dr

op
pi

ng
th

e
al

ph
a

ch
an

ne
l.

O
n

L
in

ux
it

ca
n

be
ac

hi
ev

ed
w

ith
c
o
n
v
e
r
t

fr
om

th
e

Im
ag

eM
ag

ic
k32

pr
og

ra
m

:

c
o
n
v
e
r
t

-
a
l
p
h
a

o
f
f

i
n
p
u
t
.
p
n
g

o
u
t
p
u
t
.
p
n
g

32
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
I
m
a
g
e
M
a
g
i
c
k

http://en.wikipedia.org/wiki/ImageMagick


11
.1

.3
.

In
cl

ud
in

g
gr

ap
hi

cs

N
ow

th
at

w
e

ha
ve

se
en

w
hi

ch
fo

rm
at

s
w

e
ca

n
in

cl
ud

e
an

d
ho

w
w

e
co

ul
d

m
an

ag
e

th
os

e
fo

rm
at

s,
it'

s
tim

e
to

le
ar

n
ho

w
to

in
cl

ud
e

th
em

in
ou

rd
oc

um
en

t.
A

ft
er

yo
u

ha
ve

lo
ad

ed
th

e
g
r
a
p
h
i
c
x

pa
ck

ag
e

in
yo

ur
pr

ea
m

bl
e,

yo
u

ca
n

in
cl

ud
e

im
ag

es
w

ith
\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s

,w
ho

se
sy

nt
ax

is
th

e
fo

llo
w

in
g:

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
a
t
t
r
1
=
v
a
l
1
,

a
t
t
r
2
=
v
a
l
2
,

.
.
.
,

a
t
t
r
n
=
v
a
l
n
]
{
i
m
a
g
e
n
a
m
e
}

A
s

yo
u

sh
ou

ld
ho

pe
fu

lly
be

aw
ar

e
by

no
w

,a
rg

um
en

ts
in

sq
ua

re
br

ac
ke

ts
ar

e
op

tio
na

l,
w

he
re

as
ar

gu
m

en
ts

in
cu

rl
y

br
ac

es
ar

e
co

m
pu

ls
or

y.
T

he
ar

gu
m

en
t

in
th

e
cu

rl
y

br
ac

es
is

th
e

na
m

e
of

th
e

im
ag

e.
W

ri
te

it
w

ith
ou

tt
he

ex
te

ns
io

n.
Th

is
w

ay
th

e
La

Te
X

co
m

pi
le

rw
ill

lo
ok

fo
ra

ny
su

pp
or

te
d

im
ag

e
fo

rm
at

in
th

at
di

re
ct

or
y

an
d

w
ill

ta
ke

th
e

be
st

on
e

(E
PS

if
th

e
ou

tp
ut

is
D

V
I;

JP
E

G
,P

N
G

or
PD

F
if

th
e

ou
tp

ut
is

PD
F)

.T
he

va
ri

et
y

of
po

ss
ib

le
at

tr
ib

ut
es

th
at

ca
n

be
se

ti
s

fa
ir

ly
la

rg
e,

so
on

ly
th

e
m

os
tc

om
m

on
ar

e
co

ve
re

d
be

lo
w

:

w
i
d
t
h
=
x
x

Sp
ec

if
y

th
e

pr
ef

er
re

d
w

id
th

of
th

e
im

po
rt

ed
im

ag
e

to
xx

.
N

B
.O

nl
y

sp
ec

ify
in

g
ei

th
er

w
id

th
or

he
ig

ht
w

ill
sc

al
e

th
e

im
ag

e
w

hi
ls

t
m

ai
nt

ai
ni

ng
th

e
as

pe
ct

ra
tio

.



h
e
i
g
h
t
=
x
x

Sp
ec

if
y

th
e

pr
ef

er
re

d
he

ig
ht

of
th

e
im

po
rt

ed
im

ag
e

to
xx

.
k
e
e
p
a
s
p
e
c
t
r
a
t
i
oT
hi

s
ca

n
be

se
tt

o
ei

th
er

tr
ue

or
fa

ls
e.

W
he

n
tr

ue
,

it
w

ill
sc

al
e

th
e

im
ag

e
ac

co
rd

in
g

to
bo

th
he

ig
ht

an
d

w
id

th
,b

ut
w

ill
no

td
is

to
rt

th
e

im
ag

e,
so

th
at

ne
ith

er
w

id
th

no
rh

ei
gh

ta
re

ex
ce

ed
ed

.
s
c
a
l
e
=
x
x

Sc
al

es
th

e
im

ag
e

by
th

e
de

si
re

d
sc

al
e

fa
ct

or
.e

.g
,0

.5
to

re
du

ce
by

ha
lf

,o
r2

to
do

ub
le

.
a
n
g
l
e
=
x
x

T
hi

s
op

tio
n

ca
n

ro
ta

te
th

e
im

ag
e

by
xx

de
gr

ee
s

(c
ou

nt
er

-c
lo

ck
w

is
e)

t
r
i
m
=
l
b
r

t
T

hi
s

op
tio

n
w

ill
cr

op
th

e
im

po
rt

ed
im

ag
e

by
lf

ro
m

th
e

le
ft

,b
fr

om
th

e
bo

tto
m

,r
fr

om
th

e
ri

gh
t,

an
d

t
fr

om
th

e
to

p.
W

he
re

l,
b,

ra
nd

ta
re

le
ng

th
s.

c
l
i
p

Fo
rt

he
t
r
i
m

op
tio

n
to

w
or

k,
yo

u
m

us
ts

et
c
l
i
p
=
t
r
u
e

.



p
a
g
e
=
x

If
th

e
im

ag
e

fil
e

is
a

pd
ffi

le
w

ith
m

ul
tip

le
pa

ge
s,

th
is

pa
ra

m
et

er
al

lo
w

s
yo

u
to

us
e

a
di

ff
er

en
tp

ag
e

th
an

th
e

fir
st

.

In
or

de
r

to
us

e
m

or
e

th
an

on
e

op
tio

n
at

a
tim

e,
si

m
pl

y
se

pa
ra

te
ea

ch
w

ith
a

co
m

m
a.

T
he

or
de

r
yo

u
gi

ve
th

e
op

tio
ns

m
at

te
rs

.
E

.g
yo

u
sh

ou
ld

fir
st

ro
ta

te
yo

ur
gr

ap
hi

c
(w

ith
an

gl
e)

an
d

th
en

sp
ec

if
y

its
w

id
th

.

In
cl

ud
ed

gr
ap

hi
cs

w
ill

be
in

se
rt

ed
ju

st
th

er
e,

w
he

re
yo

u
pl

ac
ed

th
e

co
de

,a
nd

th
e

co
m

pi
le

r
w

ill
ha

nd
le

th
em

as
"b

ig
bo

xe
s"

.
A

s
w

e
w

ill
se

e
in

th
e

ne
xt

se
ct

io
n33

,t
hi

s
ca

n
di

sr
up

tt
he

la
yo

ut
;y

ou
'll

pr
ob

ab
ly

w
an

tt
o

pl
ac

e
gr

ap
hi

cs
in

si
de

flo
at

in
g

ob
je

ct
s.

A
ls

o
no

te
th

at
th

e
tr

im
op

tio
n

do
es

no
tw

or
k

w
ith

X
eL

aT
ex

.

33
C

ha
pt

er
13

on
pa

ge
39

9



T
he

st
ar

ve
rs

io
n

of
th

e
co

m
m

an
d

w
ill

w
or

k
fo

r
.e

ps
fil

es
on

ly
.

Fo
r

a
m

or
e

po
rta

bl
e

so
lu

tio
n,

th
e

st
an

da
rd

w
ay

sh
ou

ld
ta

ke
pr

ec
ed

en
ce

.T
he

st
ar

co
m

m
an

d
w

ill
ta

ke
th

e
cr

op
di

m
en

si
on

as
ex

tr
a

pa
ra

m
et

er
:

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
*
[
1
0
0
,
1
0
0
]
[
3
0
0
,
3
0
0
]
{
m
y
p
i
c
t
u
r
e
}

11
.1

.4
.

E
xa

m
pl

es

O
K

,i
t's

tim
e

to
se

e
gr

ap
hi

cx
in

ac
tio

n.
H

er
e

ar
e

so
m

e
ex

am
pl

es
:

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
{
c
h
i
c
k
}

T
hi

s
si

m
pl

y
im

po
rt

s
th

e
im

ag
e,

w
ith

ou
ta

ny
ot

he
rp

ro
ce

ss
in

g.
H

ow
ev

er
,i

ti
s

ve
ry

la
rg

e
(s

o
Iw

on
't

di
sp

la
y

it
he

re
!)

.S
o,

le
t's

sc
al

e
it

do
w

n:



\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
s
c
a
l
e
=
0
.
5
]
{
c
h
i
c
k
}

Fi
gu

re
39

Th
is

ha
s

no
w

re
du

ce
d

it
by

ha
lf.

If
yo

u
w

is
h

to
be

m
or

e
sp

ec
ifi

c
an

d
gi

ve
ac

tu
al

le
ng

th
s

of
th

e
im

ag
e

di
m

en
si

on
s,

th
is

is
ho

w
to

go
ab

ou
ti

t:



\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
2
.
5
c
m
]
{
c
h
i
c
k
} Fi

gu
re

40

O
ne

ca
n

al
so

sp
ec

if
y

th
e

sc
al

e
w

ith
re

sp
ec

tt
o

th
e

w
id

th
of

a
lin

e
in

th
e

lo
ca

l
en

vi
ro

nm
en

t(
\
l
i
n
e
w
i
d
t
h

),
th

e
w

id
th

of
th

e
te

xt
on

a
pa

ge
(\
t
e
x
t
w
i
d
t
h

)
or

th
e

he
ig

ht
of

th
e

te
xt

on
a

pa
ge

(\
t
e
x
t
h
e
i
g
h
t

)(
pi

ct
ur

es
no

ts
ho

w
n)

:



\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
\
l
i
n
e
w
i
d
t
h
]
{
c
h
i
c
k
}

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
\
t
e
x
t
w
i
d
t
h
]
{
c
h
i
c
k
}

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
h
e
i
g
h
t
=
\
t
e
x
t
h
e
i
g
h
t
]
{
c
h
i
c
k
}

To
ro

ta
te

(I
al

so
sc

al
ed

th
e

im
ag

e
do

w
n)

:



\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
s
c
a
l
e
=
0
.
5
,

a
n
g
l
e
=
1
8
0
]
{
c
h
i
c
k
}

Fi
gu

re
41

A
nd

fin
al

ly
,a

n
ex

am
pl

e
of

ho
w

to
cr

op
an

im
ag

e
sh

ou
ld

yo
u

w
is

h
to

fo
cu

s
on

on
e

pa
rt

ic
ul

ar
ar

ea
of

in
te

re
st

:



%
t
r
i
m

o
p
t
i
o
n
'
s

p
a
r
a
m
e
t
e
r

o
r
d
e
r
:

l
e
f
t

b
o
t
t
o
m

r
i
g
h
t

t
o
p

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
t
r
i
m

=
1
0
m
m

8
0
m
m

2
0
m
m

5
m
m
,

c
l
i
p
,

w
i
d
t
h
=
3
c
m
]
{
c
h
i
c
k
}

Fi
gu

re
42

N
ot

e
th

e
pr

es
en

ce
of
c
l
i
p

,a
s

th
e

tr
im

op
er

at
io

n
w

ill
no

tw
or

k
w

ith
ou

ti
t.

Tr
ic

k:
Y

ou
ca

n
al

so
us

e
ne

ga
tiv

e
tr

im
va

lu
es

to
ad

d
bl

an
k

sp
ac

e
to

yo
ur

gr
ap

hi
cs

,i
n

ca
se

s
w

he
re

yo
u

ne
ed

so
m

e
m

an
ua

la
lig

nm
en

t.

A
s

yo
u

m
ay

ha
ve

no
tic

ed
,t

he
fil

e
na

m
e

of
th

e
pi

ct
ur

e
is

al
w

ay
s

w
ith

ou
tt

he
ex

te
ns

io
n:

L
aT

eX
w

ill
ta

ke
ca

re
of

ge
tti

ng
th

e
ri

gh
tv

er
si

on
fo

ru
s.

C
on

si
de

r



th
e

fo
llo

w
in

g
si

tu
at

io
n:

yo
u

ha
ve

ad
de

d
so

m
e

pi
ct

ur
es

to
yo

ur
do

cu
m

en
ti

n
JP

G
an

d
yo

u
ha

ve
su

cc
es

sf
ul

ly
co

m
pi

le
d

it
in

PD
F.

N
ow

yo
u

w
an

tt
o

co
m

pi
le

it
in

D
V

I,
yo

u
ru

n
la

te
x

an
d

yo
u

ge
ta

lo
to

f
er

ro
rs

...
be

ca
us

e
yo

u
fo

rg
ot

to
pr

ov
id

e
th

e
E

PS
ve

rs
io

ns
of

th
e

pi
ct

ur
es

yo
u

w
an

tt
o

in
se

rt
.A

tt
he

be
gi

nn
in

g
of

th
is

bo
ok

,w
e

ha
d

st
at

ed
th

at
th

e
sa

m
e

L
aT

eX
so

ur
ce

ca
n

be
co

m
pi

le
d

in
bo

th
D

V
Ia

nd
PD

F
w

ith
ou

ta
ny

ch
an

ge
.T

hi
s

is
tr

ue
,a

s
lo

ng
as

yo
u

do
n'

tu
se

pa
rt

ic
ul

ar
pa

ck
ag

es
,a

nd
g
r
a
p
h
i
c
x

is
on

e
of

th
os

e.
In

an
y

ca
se

,y
ou

ca
n

st
ill

us
e

bo
th

co
m

pi
le

rs
w

ith
do

cu
m

en
ts

w
ith

pi
ct

ur
es

as
w

el
l,

as
lo

ng
as

yo
u

al
w

ay
s

re
m

em
be

rt
o

pr
ov

id
e

th
e

pi
ct

ur
es

in
tw

o
fo

rm
at

s
(E

PS
an

d
on

e
of

JP
G

,
PN

G
or

PD
F)

.

11
.1

.5
.

B
or

de
rs

It
is

po
ss

ib
le

to
ha

ve
La

Te
X

cr
ea

te
a

bo
rd

er
ar

ou
nd

yo
ur

im
ag

e
by

us
in

g
f
b
o
x

:

\
s
e
t
l
e
n
g
t
h
\
f
b
o
x
s
e
p
{
0
p
t
}

\
s
e
t
l
e
n
g
t
h
\
f
b
o
x
r
u
l
e
{
0
.
5
p
t
}

\
f
b
o
x
{
\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
{
c
h
i
c
k
}
}



Yo
u

ca
n

co
nt

ro
lt

he
bo

rd
er

pa
dd

in
g

w
ith

th
e
\
s
e
t
l
e
n
g
t
h
\
f
b
o
x
s
e
p
{
0
p
t
}

co
m

m
an

d,
in

th
is

ca
se

Is
et

it
to

0p
tt

o
av

oi
d

an
y

pa
dd

in
g,

so
th

e
bo

rd
er

w
ill

be
pl

ac
ed

tig
ht

ly
ar

ou
nd

th
e

im
ag

e.
Y

ou
ca

n
co

nt
ro

lt
he

th
ic

kn
es

s
of

th
e

bo
rd

er
by

ad
ju

st
in

g
th

e
\
s
e
t
l
e
n
g
t
h
\
f
b
o
x
r
u
l
e
{
0
.
5
p
t
}

co
m

m
an

d.

11
.1

.6
.

G
ra

ph
ic

ss
to

ra
ge

T
he

re
is

a
w

ay
to

te
ll

L
aT

eX
w

he
re

to
lo

ok
fo

ri
m

ag
es

:f
or

ex
am

pl
e,

it
ca

n
be

us
ef

ul
if

yo
u

st
or

e
im

ag
es

ce
nt

ra
lly

fo
ru

se
in

m
an

y
di

ff
er

en
td

oc
um

en
ts

.T
he

an
sw

er
is

in
th

e
co

m
m

an
d
\
g
r
a
p
h
i
c
s
p
a
t
h

w
hi

ch
yo

u
su

pp
ly

w
ith

an
ar

gu
-

m
en

tg
iv

in
g

th
e

na
m

e
of

an
ad

di
tio

na
ld

ir
ec

to
ry

pa
th

yo
u

w
an

ts
ea

rc
he

d
w

he
n

a
fil

e
us

es
th

e
\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s

co
m

m
an

d,
he

re
ar

e
so

m
e

ex
am

pl
es

(t
ra

ili
ng

/i
s

re
qu

ir
ed

):

\
g
r
a
p
h
i
c
s
p
a
t
h
{
{
c
:
\
m
y
p
i
c
t
~
1
\
c
a
m
e
r
a
}
}

\
g
r
a
p
h
i
c
s
p
a
t
h
{
{
c
:
/
m
y
p
i
c
t
~
1
/
c
a
m
e
r
a
/
}
}

%
w
o
r
k
s

w
e
l
l

i
n

W
i
n

X
P

\
g
r
a
p
h
i
c
s
p
a
t
h
{
{
/
v
a
r
/
l
i
b
/
i
m
a
g
e
s
/
}
}



\
g
r
a
p
h
i
c
s
p
a
t
h
{
{
i
m
a
g
e
s
_
f
o
l
d
e
r
/
}
{
o
t
h
e
r
_
f
o
l
d
e
r
/
}
{
t
h
i
r
d
_
f
o
l
d
e
r
/
}
}

\
g
r
a
p
h
i
c
s
p
a
t
h
{
{
.
/
i
m
a
g
e
s
/
}
}

Pl
ea

se
se

e
ht

tp
://

w
w

w
.c

ta
n.

or
g/

te
x-

ar
ch

iv
e/

m
ac

ro
s/

la
te

x/
re

qu
ire

d/
gr

ap
hi

cs
/g

rf
gu

id
e.

pd
f.34

In
th

e
la

st
ex

am
pl

e
sh

ow
n

yo
u

w
ou

ld
ha

ve
a

di
re

ct
or

y
na

m
ed

"i
m

ag
es

"
in

th
e

sa
m

e
di

re
ct

or
y

as
yo

ur
m

ai
n

te
x

fil
e,

i.e
.t

hi
s

is
R

E
L

A
T

IV
E

ad
dr

es
si

ng
.

A
s

yo
u

m
ay

ha
ve

no
tic

ed
,i

n
th

e
fir

st
ex

am
pl

e
I'v

e
us

ed
th

e
"s

af
e"

(M
S-

D
O

S)
fo

rm
of

th
e

W
in

do
w

s
M

yP
ic

tu
re

s
fo

ld
er

be
ca

us
e

it'
s

a
ba

d
id

ea
to

us
e

di
re

ct
or

y
na

m
es

co
nt

ai
ni

ng
sp

ac
es

.U
si

ng
ab

so
lu

te
pa

th
s,
\
g
r
a
p
h
i
c
s
p
a
t
h

do
es

m
ak

e
yo

ur
fil

e
le

ss
po

rt
ab

le
,w

hi
le

us
in

g
re

la
tiv

e
pa

th
s

(l
ik

e
th

e
la

st
ex

am
pl

e)
,y

ou
sh

ou
ld

n'
th

av
e

an
y

pr
ob

le
m

w
ith

po
rta

bi
lit

y,
bu

tr
em

em
be

rn
ot

to
us

e
sp

ac
es

in
fil

e-
na

m
es

.A
lte

rn
at

iv
el

y,
if

yo
u

ar
e

us
in

g
PD

FL
aT

eX
,y

ou
ca

n
us

e
th

e
pa

ck
ag

e
g
r
f
f
i
l
e
3
5

w
hi

ch
w

ill
th

en
al

lo
w

yo
u

to
us

e
sp

ac
es

in
fil

e
na

m
es

.

34
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
m
a
c
r
o
s
/
l
a
t
e
x
/
r
e
q
u
i
r
e
d
/

g
r
a
p
h
i
c
s
/
g
r
f
g
u
i
d
e
.
p
d
f
.

35
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
g
r
f
f
i
l
e

http://www.ctan.org/tex-archive/macros/latex/required/graphics/grfguide.pdf.
http://www.ctan.org/tex-archive/macros/latex/required/graphics/grfguide.pdf.
http://en.wikibooks.org/wiki/grffile


N
ot

e
th

at
yo

u
ca

nn
ot

m
ak

e
th

e
gr

ap
hi

cx
pa

ck
ag

e
se

ar
ch

di
re

ct
or

ie
s

re
cu

rs
iv

el
y.

U
nd

er
L

in
ux

/U
ni

x,
yo

u
ca

n
ac

hi
ev

e
a

re
cu

rs
iv

e
se

ar
ch

us
in

g
th

e
en

vi
ro

nm
en

t
va

ri
ab

le
T
E
X
I
N
P
U
T
S

,e
.g

.,
by

se
tti

ng
it

to

e
x
p
o
r
t

T
E
X
I
N
P
U
T
S
=
.
/
i
m
a
g
e
s
/
/
:
.
/
S
n
a
p
s
h
o
t
s
/
/

be
fo

re
ru

nn
in

g
la

te
x/

pd
fla

te
x

or
yo

ur
Te

X
-I

D
E

.(
B

ut
th

is
,o

fc
ou

rs
e,

is
no

ta
po

rt
ab

le
m

et
ho

d.
)

11
.1

.7
.

Im
ag

es
as

Fi
gu

re
s

T
he

re
ar

e
m

an
y

sc
en

ar
io

s
w

he
re

yo
u

m
ig

ht
w

an
t

to
ac

co
m

pa
ny

an
im

ag
e

w
ith

a
ca

pt
io

n
an

d
po

ss
ib

ly
a

cr
os

s-
re

fe
re

nc
e.

T
hi

s
is

do
ne

us
in

g
th

e
fig

ur
e

en
vi

ro
nm

en
t.

Th
e

fo
llo

w
in

g
co

de
sa

m
pl

e
sh

ow
s

th
e

ba
re

m
in

im
um

re
qu

ire
d

to
us

e
an

im
ag

e
as

a
fig

ur
e.

\
b
e
g
i
n
{
f
i
g
u
r
e
}
[
h
t
b
]



\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
{
i
m
a
g
e
.
p
n
g
}

\
e
n
d
{
f
i
g
u
r
e
}

Th
e

ab
ov

e
co

de
ex

tra
ct

is
re

la
tiv

el
y

tri
vi

al
,a

nd
do

es
n'

to
ff

er
m

uc
h

fu
nc

tio
na

lit
y.

T
he

fo
llo

w
in

g
co

de
sa

m
pl

e
sh

ow
s

an
ex

te
nd

ed
us

e
of

th
e

fig
ur

e
en

vi
ro

nm
en

t
w

hi
ch

is
al

m
os

tu
ni

ve
rs

al
ly

us
ef

ul
,o

ff
er

in
g

a
ca

pt
io

n
an

d
la

be
l,

ce
nt

er
in

g
th

e
im

ag
e

an
d

sc
al

in
g

it
to

80
%

of
th

e
w

id
th

of
th

e
te

xt
.

\
b
e
g
i
n
{
f
i
g
u
r
e
}
[
h
t
b
]

\
c
e
n
t
e
r
i
n
g

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
0
.
8
\
t
e
x
t
w
i
d
t
h
]
{
i
m
a
g
e
.
p
n
g
}

\
c
a
p
t
i
o
n
{
A
w
e
s
o
m
e

I
m
a
g
e
}

\
l
a
b
e
l
{
f
i
g
:
a
w
e
s
o
m
e
_
i
m
a
g
e
}

\
e
n
d
{
f
i
g
u
r
e
}

T
he

fig
ur

e
en

vi
ro

nm
en

ti
s

no
te

xc
lu

si
ve

ly
us

ed
fo

ri
m

ag
es

.M
or

e
in

fo
rm

at
io

n
on

th
e

fig
ur

e
en

vi
ro

nm
en

ta
nd

ho
w

to
us

e
it

ca
n

be
fo

un
d

in
Fl

oa
ts

,F
ig

ur
es

an
d

C
ap

tio
ns

36
.

36
C

ha
pt

er
13

on
pa

ge
39

9



11
.1

.8
.

Te
xt

W
ra

pp
in

g
ar

ou
nd

Im
ag

es

Te
xt

ca
n

al
so

be
w

ra
pp

ed
ar

ou
nd

im
ag

es
.

(T
hi

s
is

es
pe

ci
al

ly
us

ef
ul

if
yo

u
in

cl
ud

e
ta

ll
pi

ct
ur

es
.)

%
i
m
p
o
r
t

s
e
c
t
i
o
n

\
u
s
e
p
a
c
k
a
g
e
{
w
r
a
p
f
i
g
}

%
c
o
n
t
e
n
t

s
e
c
t
i
o
n

\
b
e
g
i
n
{
w
r
a
p
f
i
g
u
r
e
}
{
r
}
{
8
c
m
}

%
"
p
l
a
c
e
m
e
n
t

a
n
d

w
i
d
t
h

p
a
r
a
m
e
t
e
r

f
o
r

t
h
e

w
i
d
t
h

o
f

t
h
e

i
m
a
g
e

s
p
a
c
e
.

\
c
e
n
t
e
r
i
n
g

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
h
e
i
g
h
t
=
8
0
m
m
]
{
A
b
b
/
b
l
u
e
s
n
i
p
e
r
.
j
p
g
}

\
c
a
p
t
i
o
n
{
S
e
l
b
s
t
g
e
b
a
u
t
e

„
B
l
u
e
s
n
i
p
e
r
“

u
m

B
l
u
e
t
o
o
t
h
-
G
e
r
ä
t
e

a
u
s

ü
b
e
r

1
k
m

E
n
t
f
e
r
n
u
n
g

a
n
z
u
g
r
e
i
f
e
n
.

(
S
t
a
n
d
:

2
0
0
4
)
}

\
l
a
b
e
l
{
b
l
u
e
s
n
i
p
e
r
}

\
e
n
d
{
w
r
a
p
f
i
g
u
r
e
}

Pl
ac

em
en

t
T

he
re

ar
e

ov
er

al
le

ig
ht

po
ss

ib
le

po
si

tio
ni

ng
ta

rg
et

s:



r
R

ri
gh

ts
id

e
of

th
e

te
xt

l
L

le
ft

si
de

of
th

e
te

xt
i

I
in

si
de

ed
ge

–n
ea

r
th

e
bi

nd
in

g
(i

n
a

t
w
o
s
i
d
e

do
cu

m
en

t)
o

O
ou

ts
id

e
ed

ge
–f

ar
fr

om
th

e
bi

nd
in

g

Th
e

up
pe

rc
as

e-
ch

ar
ac

te
ra

llo
w

s
th

e
fig

ur
e

to
flo

at
,w

hi
le

th
e

lo
w

er
ca

se
ve

rs
io

n
m

ea
ns

"e
xa

ct
ly

he
re

".
37

37
h
t
t
p
:
/
/
f
t
p
.
u
n
i
v
i
e
.
a
c
.
a
t
/
p
a
c
k
a
g
e
s
/
t
e
x
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/

w
r
a
p
f
i
g
/
w
r
a
p
f
i
g
-
d
o
c
.
p
d
f

http://ftp.univie.ac.at/packages/tex/macros/latex/contrib/wrapfig/wrapfig-doc.pdf
http://ftp.univie.ac.at/packages/tex/macros/latex/contrib/wrapfig/wrapfig-doc.pdf


11
.1

.9
.

In
cl

ud
in

g
fu

ll
PD

F
pa

ge
s

T
he

re
is

a
gr

ea
tp

ac
ka

ge
fo

r
in

cl
ud

in
g

fu
ll

pa
ge

s
of

PD
F

fil
es

:
pd

fp
ag

es
38

.
It

is
ca

pa
bl

e
of

in
se

rt
in

g
fu

ll
pa

ge
s

as
is

an
d

m
or

e
pa

ge
s

pe
ro

ne
pa

ge
in

an
y

la
yo

ut
(e

.g
.2

x3
).

Pa
ck

ag
e

O
pt

io
ns

\
u
s
e
p
a
c
k
a
g
e
[

o
p
t
i
o
n
s

]
{
p
d
f
p
a
g
e
s
}

O
pt

io
ns

:

•
fin

al
:I

ns
er

ts
pa

ge
s.

T
hi

s
is

th
e

de
fa

ul
t.

•
dr

af
t:

D
oe

s
no

ti
ns

er
tp

ag
es

,b
ut

pr
in

ts
a

bo
x

an
d

th
e

fil
en

am
e

in
st

ea
d.

38
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/

p
d
f
p
a
g
e
s

http://www.ctan.org/tex-archive/macros/latex/contrib/pdfpages
http://www.ctan.org/tex-archive/macros/latex/contrib/pdfpages


•
en

ab
le

-s
ur

ve
y:

A
ct

iv
at

es
su

rv
ey

fu
nc

tio
na

lit
ie

s.
(e

xp
er

im
en

ta
l,

su
bj

ec
tt

o
ch

an
ge

)

C
om

m
an

ds

in
cl

ud
ep

df

\
i
n
c
l
u
d
e
p
d
f
[

k
e
y
=
v
a
l

]
{

f
i
l
e
n
a
m
e

}

O
pt

io
ns

fo
rk

ey
=v

al
(A

co
m

m
a

se
pa

ra
te

d
lis

to
fo

pt
io

ns
us

in
g

th
e

ke
y

=
va

lu
e

sy
nt

ax
)



pa
ge

s
Se

le
ct

s
pa

ge
s

to
in

se
rt

.T
he

ar
-

gu
m

en
ti

s
a

co
m

m
a

se
pa

ra
te

d
lis

t,
co

nt
ai

ni
ng

pa
ge

nu
m

be
rs

(p
ag

es
={

3,
5,

6,
8}

),
ra

ng
es

of
pa

ge
nu

m
be

rs
(p

ag
es

={
4-

9}
)o

ra
ny

co
m

bi
na

tio
n.

To
in

se
rt

em
pt

y
pa

ge
s

us
e

{}
.E

.g
.:

p
a
g
e
s
=
{
3
,
{
}
,
8
-
1
1
,
1
5
}

w
ill

in
se

rt
pa

ge
3,

an
em

pt
y

pa
ge

,
an

d
pa

ge
s

8,
9,

10
,1

1,
an

d
15

.
A

ct
ua

lly
no

to
nl

y
lin

ks
bu

ta
ll

ki
nd

s
of

PD
F

an
no

ta
tio

ns
w

ill
ge

tl
os

t.
Pa

ge
ra

ng
es

ar
e

sp
ec

ifi
ed

by
th

e
fo

llo
w

in
g

sy
nt

ax
:m

-n
.

T
hi

s
se

le
ct

s
al

lp
ag

es
fr

om
m

to
n.

O
m

itt
in

g
m

de
fa

ul
ts

to
th

e
fir

st
pa

ge
;o

m
itt

in
g

n
de

fa
ul

ts
to

th
e

la
st

pa
ge

of
th

e
do

cu
m

en
t.

A
no

th
er

w
ay

to
se

le
ct

th
e

la
st

pa
ge

of
th

e
do

cu
m

en
t,

is
to

us
e

th
e

ke
yw

or
d

la
st

.(
T

hi
s

is
on

ly
pe

rm
itt

ed
in

a
pa

ge
ra

ng
e.

)
E

.g
.:

pa
ge

s=
-w

ill
in

se
rt

al
lp

ag
es

of
th

e
do

cu
m

en
t,

an
d

pa
ge

s=
la

st
-1

w
ill

in
se

rt
al

l
pa

ge
s

in
re

ve
rs

e
or

de
r.

(D
ef

au
lt:

pa
ge

s=
1)



an
gl

e
Y

ou
ca

n
us

e
th

e
an

gl
e-

op
tio

n
fo

r
tu

rn
in

g
th

e
in

cl
ud

ed
pa

ge
,f

or
ex

-
am

pe
fo

rt
ur

ni
ng

a
la

nd
sc

ap
e

do
c-

um
en

tw
he

n
th

e
la

te
x-

do
cu

m
en

ti
s

po
rt

ra
it.

E
.g

.:

a
n
g
l
e
=
9
0



ad
dt

ol
is

t
A

dd
s

an
en

tr
y

to
th

e
lis

to
ffi

gu
re

s,
th

e
lis

to
ft

ab
le

s,
or

an
y

ot
he

rl
is

t
(e

.g
.f

ro
m

flo
at

.s
ty

).
T

hi
s

op
tio

n
re

qu
ir

es
fo

ur
ar

gu
m

en
ts

,s
ep

ar
at

ed
by

co
m

m
as

:

a
d
d
t
o
l
i
s
t
=
{

p
a
g
e

n
u
m
b
e
r

,
t
y
p
e

,
h
e
a
d
i
n
g

,
l
a
b
e
l

}

pa
ge

nu
m

be
r:

Pa
ge

nu
m

be
ro

ft
he

in
se

rt
ed

pa
ge

.
•

ty
pe

:N
am

e
of

a
flo

at
in

g
en

vi
ro

n-
m

en
t.

(fi
gu

re
,t

ab
le

,e
tc

.)
•

he
ad

in
g:

Ti
tle

in
se

rt
ed

in
to

L
oF

,
L

oT
,e

tc
.

•
la

be
l:

N
am

e
of

th
e

la
be

l.
T

hi
s

la
be

lc
an

be
re

fe
rr

ed
to

w
ith

\r
ef

an
d

\p
ag

er
ef

.
L

ik
e

ad
dt

ot
oc

,a
dd

to
lis

ta
cc

ep
ts

m
ul

tip
le

se
ts

of
th

e
ab

ov
e

m
en

-
tio

ne
d

fo
ur

ar
gu

m
en

ts
,a

ll
se

p-
ar

at
ed

by
co

m
m

as
.T

he
pr

op
er

re
cu

rs
iv

e
de

fin
iti

on
is

:

a
d
d
t
o
l
i
s
t
=
{

p
a
g
e

n
u
m
b
e
r

,
t
y
p
e

,
h
e
a
d
i
n
g

,
l
a
b
e
l

[
,

l
o
f
-
l
i
s
t

]
}



pa
ge

co
m

m
an

d
D

ec
la

re
s

L
aT

eX
-c

om
m

an
ds

,
w

hi
ch

ar
e

ex
ec

ut
ed

on
ea

ch
sh

ee
t

of
pa

pe
r.

(D
ef

au
lt:

pa
ge

co
m

-
m

an
d=

{\
th

is
pa

ge
st

yl
e{

em
pt

y}
}

p
a
g
e
c
o
m
m
a
n
d
=
{
\
l
a
b
e
l
{
f
i
g
:
m
y
l
a
b
e
l
}
}

in
cl

ud
ep

df
m

er
ge

In
se

rt
s

pa
ge

s
of

se
ve

ra
le

xt
er

na
lP

D
F

do
cu

m
en

ts
.

\
i
n
c
l
u
d
e
p
d
f
m
e
r
g
e
[

k
e
y
=
v
a
l

]
{

f
i
l
e
-
p
a
g
e
-
l
i
s
t

}

L
ay

ou
t

Se
ve

ra
lP

D
Fs

ca
n

be
pl

ac
ed

ta
bl

e-
lik

e
on

on
e

pa
ge

.



Se
e

m
or

e
in

fo
rm

at
io

n
in

its
do

cu
m

en
ta

tio
n39

.

11
.2

.
C

re
at

in
g

Ve
ct

or
G

ra
ph

ic
s

11
.2

.1
.

Ti
kZ

/P
G

F

M
or

e
th

or
ou

gh
in

tr
od

uc
tio

n
to

Ti
kZ

is
av

ai
la

bl
e

at
th

e
P

G
F

/T
ik

Z40
ch

ap
te

r

Y
ou

ca
n

dr
aw

gr
ap

hi
cs

di
re

ct
ly

w
ith

Te
X

co
m

m
an

ds
us

in
g

th
e

tik
z

pa
ck

ag
e:

ht
tp

://
ft

p.
da

nt
e.

de
/te

x-
ar

ch
iv

e/
he

lp
/C

at
al

og
ue

/e
nt

ri
es

/p
gf

.h
tm

lI
tc

om
es

w
ith

ve
ry

go
od

do
cu

m
en

ta
tio

n
w

ith
m

an
y

ex
am

pl
es

.

%
T
h
i
s

n
e
e
d
s

\
u
s
e
p
a
c
k
a
g
e
{
t
i
k
z
}

i
n

t
h
e

p
r
e
a
m
b
l
e

\
b
e
g
i
n
{
f
i
g
u
r
e
}

39
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/

p
d
f
p
a
g
e
s
/
p
d
f
p
a
g
e
s
.
p
d
f

40
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
L
a
T
e
X
%
2
F
P
G
F
%
2
F
T
i
k
Z

http://www.ctan.org/tex-archive/macros/latex/contrib/pdfpages/pdfpages.pdf
http://www.ctan.org/tex-archive/macros/latex/contrib/pdfpages/pdfpages.pdf
http://en.wikibooks.org/wiki/LaTeX%2FPGF%2FTikZ


\
c
e
n
t
e
r
i
n
g

\
b
e
g
i
n
{
t
i
k
z
p
i
c
t
u
r
e
}

\
d
r
a
w
[
t
h
i
c
k
,
r
o
u
n
d
e
d

c
o
r
n
e
r
s
=
8
p
t
]

(
0
,
0
)

-
-

(
0
,
2
)

-
-

(
1
,
3
.
2
5
)

-
-

(
2
,
2
)

-
-

(
2
,
0
)

-
-

(
0
,
2
)

-
-

(
2
,
2
)

-
-

(
0
,
0
)

-
-

(
2
,
0
)
;

\
e
n
d
{
t
i
k
z
p
i
c
t
u
r
e
}

\
c
a
p
t
i
o
n
{
T
h
i
s

i
s

t
h
e

c
a
p
t
i
o
n

o
f

m
y

f
i
g
u
r
e
}

\
l
a
b
e
l
{
f
i
g
:
t
e
s
t
}

\
e
n
d
{
f
i
g
u
r
e
}

A
n

ex
te

ns
iv

e
co

lle
ct

io
n

of
ex

am
pl

es
ca

n
be

fo
un

d
he

re
:

ht
tp

://
w

w
w

.te
xa

m
pl

e.
ne

t/t
ik

z/

Fu
rt

he
r

pa
ck

ag
es

w
hi

ch
ar

e
ba

se
d

on
Ti

kZ
(e

.g
.

fo
r

dr
aw

in
g

el
ec

tr
ic

al
ci

rc
ui

ts
),

ca
n

be
fo

un
d

he
re

:
ht

tp
://

ft
p.

da
nt

e.
de

/te
x-

ar
ch

iv
e/

he
lp

/C
at

al
og

ue
/b

yt
op

ic
.h

tm
l#

pg
ft

ik
zs

ec
tio

n



11
.2

.2
.

X
fig

V
ec

to
r

gr
ap

hi
cs

ca
n

be
cr

ea
te

d
us

in
g

th
e

ve
ct

or
pa

in
tin

g
pr

og
ra

m
X

fig
(s

ee
In

st
al

la
tio

n41
),

an
d

ex
po

rte
d

fo
rL

aT
eX

.I
n

X
fig

,o
nc

e
yo

ur
gr

ap
hi

c
is

sa
ve

d
as

a
fil

e
t
e
s
t
.
f
i
g

,y
ou

ne
ed

to
ex

po
rt

it
us

in
g

th
e

Fi
le

>
E

xp
or

td
ro

p
do

w
n

m
en

u
fr

om
th

e
m

ai
n

X
fig

w
in

do
w

an
d

th
en

se
le

ct
th

e
"C

om
bi

ne
d

PS
/L

at
ex

(b
ot

h
pa

rt
s)

"
in

th
e

la
ng

ua
ge

dr
op

do
w

n
lis

t.
If

yo
u

do
n'

tc
ha

ng
e

an
y

ot
he

r
se

tti
ng

s,
tw

o
fil

es
w

ill
be

cr
ea

te
d

in
th

e
sa

m
e

di
re

ct
or

y
as

th
e
t
e
s
t
.
f
i
g

fil
e,

su
ch

as
:t
e
s
t
.
p
s
t
e
x
_
t

an
d
t
e
s
t
.
p
s
t
e
x

.T
he

fig
ur

e
ca

n
th

en
be

pl
ac

ed
in

a
L

aT
eX

do
cu

m
en

t:

\
b
e
g
i
n
{
f
i
g
u
r
e
}

\
c
e
n
t
e
r
i
n
g

\
i
n
p
u
t
{
.
/
x
f
i
g
/
t
e
s
t
.
p
s
t
e
x
_
t
}

\
c
a
p
t
i
o
n
{
T
h
i
s

i
s

t
h
e

c
a
p
t
i
o
n

o
f

m
y

f
i
g
u
r
e
}

\
l
a
b
e
l
{
f
i
g
:
t
e
s
t
}

\
e
n
d
{
f
i
g
u
r
e
}

41
C

ha
pt

er
41

.4
.1

on
pa

ge
10

55



11
.2

.3
.

Ip
e

Th
e

Ip
e42

ex
te

ns
ib

le
dr

aw
in

g
ed

ito
ri

s
a

fr
ee

ve
ct

or
gr

ap
hi

cs
ed

ito
rf

or
cr

ea
tin

g
fig

ur
es

in
PD

F
or

E
PS

fo
rm

at
.U

nl
ik

e
X

fig
,I

pe
re

pr
es

en
ts

L
aT

eX
43

fo
nt

s
in

th
ei

r
co

rr
ec

ts
iz

e
on

th
e

sc
re

en
w

hi
ch

m
ak

es
it

ea
si

er
to

pl
ac

e
te

xt
la

be
ls

at
th

e
ri

gh
ts

po
t.

Ip
e

al
so

ha
s

va
ri

ou
s

sn
ap

pi
ng

m
od

es
(f

or
ex

am
pl

e,
sn

ap
pi

ng
to

po
in

ts
,l

in
es

,o
ri

nt
er

se
ct

io
ns

)t
ha

tc
an

be
us

ed
fo

rg
eo

m
et

ri
c

co
ns

tr
uc

tio
ns

.

11
.2

.4
.

In
ks

ca
pe

A
no

th
er

pr
og

ra
m

fo
r

cr
ea

tin
g

ve
ct

or
gr

ap
hi

cs
is

In
ks

ca
pe

44
.

It
w

or
ks

w
ith

Sc
al

ab
le

Ve
ct

or
G

ra
ph

ic
s(

SV
G

)45
fil

es
,a

lth
ou

gh
it

ca
n

ex
po

rt
to

m
an

y
fo

rm
at

s

42
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
I
p
e
%
2
0
%
2
8
p
r
o
g
r
a
m
%
2
9

43
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
L
a
T
e
X

44
h
t
t
p
:
/
/
w
w
w
.
i
n
k
s
c
a
p
e
.
o
r
g
/

45
h
t
t
p
:
/
/
w
w
w
.
w
3
.
o
r
g
/
G
r
a
p
h
i
c
s
/
S
V
G
/

http://en.wikipedia.org/wiki/Ipe%20%28program%29
http://en.wikibooks.org/wiki/LaTeX
http://www.inkscape.org/
http://www.w3.org/Graphics/SVG/


th
at

ca
n

be
in

cl
ud

ed
in

L
aT

eX
46

fil
es

,s
uc

h
as

E
PS

an
d

PD
F.

Fr
om

ve
rs

io
n

0.
48

,t
he

re
is

a
co

m
bi

ne
d

PD
F/

E
PS

/P
S+

L
aT

eX
ou

tp
ut

op
tio

n,
lik

e
X

Fi
g

ha
s.

11
.2

.5
.

E
di

tin
g

E
PS

gr
ap

hi
cs

A
s

de
sc

ri
be

d
ab

ov
e,

gr
ap

hi
cs

co
nt

en
t

ca
n

be
im

po
rt

ed
in

to
L

aT
eX

47
fr

om
ou

ts
id

e
pr

og
ra

m
s

as
E

PS
fil

es
.

B
ut

so
m

et
im

es
yo

u
w

an
tt

o
ed

it
or

re
to

uc
h

th
es

e
gr

ap
hi

cs
fil

es
.

A
n

E
PS

fil
e

ca
n

be
ed

ite
d

w
ith

an
y

te
xt

ed
ito

r
si

nc
e

it
is

fo
rm

at
te

d
as

A
SC

II
.I

n
a

te
xt

ed
ito

r,
yo

u
ca

n
ac

hi
ev

e
si

m
pl

e
op

er
at

io
ns

lik
e

re
pl

ac
in

g
st

ri
ng

s
or

m
ov

in
g

ite
m

s
sl

ig
ht

ly
,b

ut
an

yt
hi

ng
fu

rt
he

rb
ec

om
es

cu
m

be
rs

om
e.

To
pr

op
er

ly
ed

it
an

E
PS

fil
e,

yo
u

ca
n

co
nv

er
ti

tt
o

an
ed

ita
bl

e
fo

rm
at

us
in

g
ps

to
ed

it48
.F

or
in

st
an

ce
,t

o
ge

ta
n

X
fig

-e
di

ta
bl

e
fil

e,
do

:

46
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
L
a
T
e
X

47
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
L
a
T
e
X

48
h
t
t
p
:
/
/
w
w
w
.
p
s
t
o
e
d
i
t
.
n
e
t
/

http://en.wikibooks.org/wiki/LaTeX
http://en.wikibooks.org/wiki/LaTeX
http://www.pstoedit.net/


$
p
s
t
o
e
d
i
t

-
f

f
i
g

i
n
p
u
t
.
e
p
s

o
u
t
p
u
t
.
f
i
g

A
nd

to
ge

ta
n

SV
G

fil
e

fo
rI

nk
sc

ap
e

yo
u

ca
n

do
:

$
p
s
t
o
e
d
i
t

-
f

p
l
o
t
-
s
v
g

i
n
p
u
t
.
e
p
s

o
u
t
p
u
t
.
s
v
g

So
m

et
im

es
ps

to
ed

it
fa

ils
to

cr
ea

te
th

e
ta

rg
et

fo
rm

at
(f

or
ex

am
pl

e
w

he
n

th
e

E
PS

fil
e

co
nt

ai
ns

cl
ip

pi
ng

in
fo

rm
at

io
n)

.A
m

or
e

ro
bu

st
w

ay
to

ed
it

E
PS

fil
es

is
ac

hi
ev

ed
by

co
nv

er
tin

g
it

fir
st

to
PD

F
an

d
th

en
im

po
rt

in
g

th
e

re
su

lti
ng

PD
F

in
In

ks
ca

pe
.I

nk
sc

ap
e

us
es

th
e

C
ai

ro
lib

ra
ry

th
at

ac
hi

ev
es

a
hi

gh
-q

ua
lit

y
tr

an
sf

or
m

at
io

n
of

th
e

or
ig

in
al

E
PS

fig
ur

e:

$
e
p
s
t
o
p
d
f

i
n
p
u
t
.
e
p
s

$
i
n
k
s
c
a
p
e

i
n
p
u
t
.
p
d
f

W
he

n
al

lo
ft

he
ab

ov
e

fa
ils

,o
ne

ca
n

si
m

pl
if

y
th

e
E

PS
fil

e
be

fo
re

at
te

m
pt

in
g

ot
he

rc
on

ve
rs

io
ns

,b
y

us
in

g
th

e
ep

s2
ep

s49
to

ol
(a

ls
o

se
e

ne
xt

se
ct

io
n)

:

49
h
t
t
p
:
/
/
l
i
n
u
x
c
o
m
m
a
n
d
.
o
r
g
/
m
a
n
_
p
a
g
e
s
/
e
p
s
2
e
p
s
1
.
h
t
m
l

http://linuxcommand.org/man_pages/eps2eps1.html


$
e
p
s
2
e
p
s

i
n
p
u
t
.
e
p
s

i
n
p
u
t
-
e
2
.
e
p
s

T
hi

s
w

ill
co

nv
er

ta
ll

th
e

fo
nt

s
to

pr
e-

dr
aw

n
im

ag
es

,w
hi

ch
is

so
m

et
im

es
de

si
r-

ab
le

w
he

n
su

bm
itt

in
g

m
an

us
cr

ip
ts

fo
rp

ub
lic

at
io

n.
H

ow
ev

er
,o

n
th

e
do

w
ns

id
e,

th
e

fo
nt

s
ar

e
N

O
T

co
nv

er
te

d
to

lin
es

,b
ut

in
st

ea
d

to
bi

tm
ap

s,
w

hi
ch

re
du

ce
s

th
e

qu
al

ity
of

th
e

fo
nt

s.

11
.2

.6
.

C
on

ve
rt

in
g

a
co

lo
r

E
PS

to
gr

ay
sc

al
e

So
m

et
im

es
co

lo
r

E
PS

fig
ur

es
ne

ed
to

be
co

nv
er

te
d

to
bl

ac
k-

an
d-

w
hi

te
or

gr
ay

sc
al

e
to

m
ee

tp
ub

lic
at

io
n

re
qu

ir
em

en
ts

.
T

hi
s

ca
n

be
ac

hi
ev

ed
w

ith
th

e
ep

s2
ep

s50
of

th
e

G
ho

st
sc

ri
pt

51
pa

ck
ag

e
an

d
ht

tp
://

w
w

w
.p

a.
op

.d
lr.

de
/P

at
ri

ck
-

Jo
ec

ke
l/p

sc
ol

/in
de

x.
ht

m
l52

pr
og

ra
m

s:

50
h
t
t
p
:
/
/
l
i
n
u
x
c
o
m
m
a
n
d
.
o
r
g
/
m
a
n
_
p
a
g
e
s
/
e
p
s
2
e
p
s
1
.
h
t
m
l

51
h
t
t
p
:
/
/
g
h
o
s
t
s
c
r
i
p
t
.
c
o
m
/

52
h
t
t
p
:
/
/
w
w
w
.
p
a
.
o
p
.
d
l
r
.
d
e
/
~
P
a
t
r
i
c
k
J
o
e
c
k
e
l
/
p
s
c
o
l
/
i
n
d
e
x
.
h
t
m
l

http://linuxcommand.org/man_pages/eps2eps1.html
http://ghostscript.com/
http://www.pa.op.dlr.de/~PatrickJoeckel/pscol/index.html


$
e
p
s
2
e
p
s

i
n
p
u
t
.
e
p
s

i
n
p
u
t
-
e
2
.
e
p
s

$
p
s
c
o
l

-
0
g
r
a
y

i
n
p
u
t
-
e
2
.
e
p
s

i
n
p
u
t
-
g
r
a
y
.
e
p
s

11
.3

.
R

ef
er

en
ce

s





12
.

C
re

at
in

g
G

ra
ph

ic
s

In
th

e
Im

po
rt

in
g

G
ra

ph
ic

s1
ch

ap
te

r,
yo

u
le

ar
ne

d
th

at
yo

u
ca

n
im

po
rt

or
lin

k
gr

ap
hi

cs
in

to
La

Te
X

,s
uc

h
as

gr
ap

hi
cs

th
at

yo
u

ha
ve

cr
ea

te
d

in
an

ot
he

rp
ro

gr
am

or
ob

ta
in

ed
el

se
w

he
re

.I
n

th
is

ch
ap

te
r,

yo
u

w
ill

le
ar

n
ho

w
to

cr
ea

te
or

em
be

d
gr

ap
hi

cs
di

re
ct

ly
in

a
L

aT
eX

do
cu

m
en

t.
T

he
gr

ap
hi

cs
is

m
ar

ke
d

up
us

in
g

co
m

m
an

ds
si

m
ila

rt
o

th
os

e
fo

rt
yp

es
et

tin
g

bo
ld

te
xt

or
cr

ea
tin

g
m

at
he

m
at

ic
al

fo
rm

ul
as

,a
s

th
e

fo
llo

w
in

g
ex

am
pl

e
of

em
be

dd
ed

gr
ap

hi
cs

sh
ow

s:

1
C

ha
pt

er
11

on
pa

ge
34

3

387



\
b
e
g
i
n
{
d
i
s
p
l
a
y
m
a
t
h
}

\
x
y
m
a
t
r
i
x
{

\
b
u
l
l
e
t

\
a
r
[
r
]

\
a
r
@
{
.
>
}
[
r
]

&
\
b
u
l
l
e
t

}
\
e
n
d
{
d
i
s
p
l
a
y
m
a
t
h
}

Fi
gu

re
43

T
he

re
ar

e
se

ve
ra

l
pa

ck
ag

es
su

pp
or

tin
g

th
e

cr
ea

tio
n

of
gr

ap
hi

cs
di

re
ct

ly
in

L
aT

eX
,i

nc
lu

di
ng

p
i
c
t
u
r
e

2 ,
x
y
-
P
i
c

3
an

d
P
G
F
/
T
i
k
Z

4 ,
de

sc
ri

be
d

in
th

e
fo

llo
w

in
g

se
ct

io
ns

.

2
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
L
a
T
e
X
%
2
F
P
i
c
t
u
r
e

3
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
L
a
T
e
X
%
2
F
X
y
-
p
i
c

4
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
L
a
T
e
X
%
2
F
P
G
F
%
2
F
T
i
k
Z

http://en.wikibooks.org/wiki/LaTeX%2FPicture
http://en.wikibooks.org/wiki/LaTeX%2FXy-pic
http://en.wikibooks.org/wiki/LaTeX%2FPGF%2FTikZ


12
.1

.
O

ve
rv

ie
w

T
he

p
i
c
t
u
r
e

en
vi

ro
nm

en
ta

llo
w

s
pr

og
ra

m
m

in
g

pi
ct

ur
es

di
re

ct
ly

in
L

aT
eX

.
O

n
th

e
on

e
ha

nd
,

th
er

e
ar

e
ra

th
er

se
ve

re
co

ns
tr

ai
nt

s,
as

th
e

sl
op

es
of

lin
e

se
gm

en
ts

as
w

el
l

as
th

e
ra

di
i

of
ci

rc
le

s
ar

e
re

st
ri

ct
ed

to
a

na
rr

ow
ch

oi
ce

of
va

lu
es

.
O

n
th

e
ot

he
r

ha
nd

,
th

e
pi

ct
ur

e
en

vi
ro

nm
en

t
of

L
aT

eX
2e

br
in

gs
w

ith
it

th
e
\
q
b
e
z
i
e
r

co
m

m
an

d,
"q

"
m

ea
ni

ng
qu

ad
ra

tic
.M

an
y

fr
eq

ue
nt

ly
-

us
ed

cu
rv

es
su

ch
as

ci
rc

le
s,

el
lip

se
s,

an
d

ca
te

na
ri

es
5

ca
n

be
sa

tis
fa

ct
or

ily
ap

pr
ox

im
at

ed
by

qu
ad

ra
tic

B
éz

ie
r

cu
rv

es
,

al
th

ou
gh

th
is

m
ay

re
qu

ir
e

so
m

e
m

at
he

m
at

ic
al

to
il.

If
a

pr
og

ra
m

m
in

g
la

ng
ua

ge
lik

e
Ja

va
is

us
ed

to
ge

ne
ra

te
\
q
b
e
z
i
e
r

bl
oc

ks
of

L
aT

eX
in

pu
t

fil
es

,t
he

pi
ct

ur
e

en
vi

ro
nm

en
t

be
co

m
es

qu
ite

po
w

er
fu

l.

A
lth

ou
gh

pr
og

ra
m

m
in

g
pi

ct
ur

es
di

re
ct

ly
in

L
aT

eX
is

se
ve

re
ly

re
st

ri
ct

ed
,a

nd
of

te
n

ra
th

er
tir

es
om

e,
th

er
e

ar
e

st
ill

re
as

on
s

fo
rd

oi
ng

so
.T

he
do

cu
m

en
ts

th
us

5
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
c
a
t
e
n
a
r
y

http://en.wikipedia.org/wiki/catenary


pr
od

uc
ed

ar
e

"s
m

al
l"

w
ith

re
sp

ec
tt

o
by

te
s,

an
d

th
er

e
ar

e
no

ad
di

tio
na

lg
ra

ph
ic

s
fil

es
to

be
dr

ag
ge

d
al

on
g.

Pa
ck

ag
es

lik
e
e
p
i
c

,
e
e
p
i
c

or
p
s
t
r
i
c
k
s

en
ha

nc
e

th
e

or
ig

in
al

pi
ct

ur
e

en
vi

ro
nm

en
t,

an
d

gr
ea

tly
st

re
ng

th
en

th
e

gr
ap

hi
ca

lp
ow

er
of

L
aT

eX
.

W
hi

le
th

e
fo

rm
er

tw
o

pa
ck

ag
es

ju
st

en
ha

nc
e

th
e

pi
ct

ur
e

en
vi

ro
nm

en
t,

th
e

p
s
t
r
i
c
k
s

pa
ck

ag
e

ha
s

its
ow

n
dr

aw
in

g
en

vi
ro

nm
en

t,
p
s
p
i
c
t
u
r
e

.
T

he
po

w
er

of
p
s
t
r
i
c
k
s

st
em

sf
ro

m
th

e
fa

ct
th

at
th

is
pa

ck
ag

e
m

ak
es

ex
te

ns
iv

e
us

e
of

Po
st

Sc
rip

tp
os

si
bi

lit
ie

s.
U

nf
or

tu
na

te
ly

it
ha

s
on

e
bi

g
sh

or
tc

om
in

g:
it

do
es

n'
t

w
or

k
to

ge
th

er
w

ith
pd

fL
aT

eX
,a

s
su

ch
to

ge
ne

ra
te

a
PD

F
do

cu
m

en
tf

or
m

Te
X

so
ur

ce
yo

u
ha

ve
to

go
Te

X
→

D
V

I→
PD

F;
lo

si
ng

hy
pe

rl
in

ks
,

m
et

ad
at

a
an

d
m

ic
ro

ty
po

gr
ap

hi
c

fe
at

ur
es

of
pd

fla
te

x.

In
ad

di
tio

n,
nu

m
er

ou
s

pa
ck

ag
es

ha
ve

be
en

w
ri

tte
n

fo
rs

pe
ci

fic
pu

rp
os

es
.O

ne
of

th
em

is
X

Y-
pi

c,
de

sc
ri

be
d

at
th

e
en

d
of

th
is

ch
ap

te
r.

A
w

id
e

va
ri

et
y

of
th

es
e

pa
ck

ag
es

ar
e

de
sc

rib
ed

in
de

ta
il

in
Th

e
La

Te
X

G
ra

ph
ic

s
C

om
pa

ni
on

(n
ot

to
be

co
nf

us
ed

w
ith

Th
e

La
Te

X
C

om
pa

ni
on

).



Pe
rh

ap
s

th
e

m
os

tp
ow

er
fu

lg
ra

ph
ic

al
to

ol
re

la
te

d
w

ith
L

aT
eX

is
M

et
aP

os
t6 ,

th
e

tw
in

of
D

on
al

d
E

.K
nu

th
’s

M
E

TA
FO

N
T

7 .
M

et
aP

os
th

as
th

e
ve

ry
po

w
er

-
fu

la
nd

m
at

he
m

at
ic

al
ly

so
ph

is
tic

at
ed

pr
og

ra
m

m
in

g
la

ng
ua

ge
of

M
E

TA
FO

N
T.

C
on

tra
ry

to
M

ET
A

FO
N

T,
w

hi
ch

ge
ne

ra
te

s
bi

tm
ap

s,
M

et
aP

os
tg

en
er

at
es

en
ca

p-
su

la
te

d
Po

st
Sc

ri
pt

fil
es

,w
hi

ch
ca

n
be

im
po

rt
ed

in
L

aT
eX

.F
or

an
in

tr
od

uc
tio

n,
se

e
A

U
se

r’
s

M
an

ua
lf

or
M

et
aP

os
t.

A
ve

ry
th

or
ou

gh
di

sc
us

si
on

of
L

aT
eX

an
d

T
E

X
st

ra
te

gi
es

fo
rg

ra
ph

ic
s

(a
nd

fo
nt

s)
ca

n
be

fo
un

d
in

TE
X

U
nb

ou
nd

.

T
he

la
st

bu
tc

er
ta

in
ly

no
tl

ea
st

is
th

e
PG

F/
Ti

kZ
sy

st
em

.
W

hi
le

th
e

pr
ev

io
us

sy
st

em
s

(p
i
c
t
u
r
e

,e
p
i
c

,p
s
t
r
i
c
k
s

or
m
e
t
a
p
o
s
t

)f
oc

us
on

th
e

ho
w

to
dr

aw
,T

ik
Z

fo
cu

se
s

m
or

e
on

th
e

w
ha

tt
o

dr
aw

.O
ne

co
ul

d
sa

y
th

at
Ti

kZ
is

to
dr

aw
in

g
in

L
aT

eX
as

L
aT

eX
is

to
di

gi
ta

lt
yp

es
et

tin
g.

It
's

re
co

m
m

en
de

d
to

us
e

it
if

yo
ur

L
aT

eX
di

st
ri

bu
tio

n
in

cl
ud

es
it.

6
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
M
e
t
a
P
o
s
t

7
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
M
E
T
A
F
O
N
T

http://en.wikipedia.org/wiki/MetaPost
http://en.wikipedia.org/wiki/METAFONT


12
.2

.
A

lte
rn

at
iv

es

In
m

an
y

ca
se

s,
es

pe
ci

al
ly

fo
r

m
or

e
ad

va
nc

ed
di

ag
ra

m
s,

it
m

ay
be

ea
si

er
to

dr
aw

th
e

gr
ap

hi
cs

us
in

g
ex

te
rn

al
ve

ct
or

gr
ap

hi
cs

so
ftw

ar
e,

an
d

th
en

im
po

rt
th

e
fil

e
in

to
th

e
do

cu
m

en
t(

se
e

../
Im

po
rt

in
g

G
ra

ph
ic

s8 )
.H

ow
ev

er
m

os
ts

of
tw

ar
e

do
es

no
ts

up
po

rt
La

Te
X

fo
nt

s
or

m
at

he
m

at
ic

al
no

ta
tio

n,
w

hi
ch

ca
n

re
su

lt
in

no
t

su
ita

bl
e

an
d

in
co

ns
is

te
nt

gr
ap

hi
cs

.T
he

re
ar

e
se

ve
ra

ls
ol

ut
io

ns
to

th
is

pr
ob

le
m

.

T
he

ea
si

es
ts

ol
ut

io
n

is
to

us
e

th
e

pi
ct

ur
e

en
vi

ro
nm

en
ta

nd
th

en
si

m
pl

y
us

e
th

e
"p

ut
"

co
m

m
an

d
to

pu
ta

gr
ap

hi
cs

fil
e

in
si

de
th

e
pi

ct
ur

e,
al

on
g

w
ith

an
y

ot
he

r
de

si
re

d
L

aT
eX

el
em

en
t.

Fo
re

xa
m

pl
e:

8
C

ha
pt

er
11

on
pa

ge
34

3



\
s
e
t
l
e
n
g
t
h
{
\
u
n
i
t
l
e
n
g
t
h
}
{
0
.
8
c
m
}

\
b
e
g
i
n
{
p
i
c
t
u
r
e
}
(
6
,
5
)

\
p
u
t
(
3
.
5
,
0
.
4
)
{
$
\
d
i
s
p
l
a
y
s
t
y
l
e

s
:
=
\
f
r
a
c
{
a
+
b
+
c
}
{
2
}
$
}

\
p
u
t
(
1
,
1
)
{
\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[

w
i
d
t
h
=
2
c
m
,
h
e
i
g
h
t
=
2
c
m
]
{
p
i
c
t
u
r
e
.
e
p
s
}
}

\
e
n
d
{
p
i
c
t
u
r
e
}

Fi
gu

re
44

N
ot

e
th

at
th

e
bo

rd
er

ar
ou

nd
th

e
pi

ct
ur

e
in

th
e

ab
ov

e
ex

am
pl

e
w

as
ad

de
d

by
us

in
g
\
f
b
o
x

9 ,s
o

th
e

co
nt

en
ts

of
th

e
bo

rd
er

is
th

e
pi

ct
ur

e
as

ge
ne

ra
te

d
by

th
e

ab
ov

e
co

de
.

A
no

th
er

so
lu

tio
n

is
to

us
e

te
xt

ex
t10

,a
pl

ug
-i

n
fo

r
In

ks
ca

pe
11

w
hi

ch
al

lo
w

s
on

e
to

in
se

rt
sm

al
lL

aT
eX

ob
je

ct
s

in
to

.S
V

G
im

ag
es

.T
he

se
im

ag
es

ca
n

th
en

9
C

ha
pt

er
11

.1
.5

on
pa

ge
36

5
10

h
t
t
p
:
/
/
p
a
v
.
i
k
i
.
f
i
/
s
o
f
t
w
a
r
e
/
t
e
x
t
e
x
t
/

11
h
t
t
p
:
/
/
w
w
w
.
i
n
k
s
c
a
p
e
.
o
r
g
/

http://pav.iki.fi/software/textext/
http://www.inkscape.org/


be
sa

ve
d

as
.E

PS
(o

r.
PD

F)
fil

es
w

hi
ch

m
ay

th
en

be
im

po
rt

ed
in

to
th

e
L

aT
eX

do
cu

m
en

tp
ro

pe
r.

Y
et

an
ot

he
rs

ol
ut

io
n

is
pr

ov
id

ed
by

lp
ic

12
,w

hi
ch

al
lo

w
s

Te
X

an
no

ta
tio

ns
to

im
po

rt
ed

gr
ap

hi
cs

.

12
.2

.1
.

U
si

ng
xfi

g
to

cr
ea

te
pi

ct
ur

es

A
n

op
tio

n
th

at
al

lo
w

s
si

gn
ifi

ca
nt

ly
m

or
e

fle
xi

bi
lit

y
w

hi
le

cr
ea

tin
g

gr
ap

hi
cs

th
at

ar
e

co
ns

is
te

nt
w

ith
L

aT
eX

is
to

us
e

xfi
g13

.
xfi

g
is

a
dr

aw
in

g
pr

og
ra

m
,

w
hi

ch
al

lo
w

s
ex

po
rt

s
in

to
va

ri
ou

s
fo

rm
at

s
fr

om
w

hi
ch

it'
s

po
ss

ib
le

to
im

po
rt

in
to

L
aT

eX
.W

hi
le

th
e

so
ft

w
ar

e
is

de
si

gn
ed

fo
r

L
in

ux
,i

t
ca

n
be

ru
n

us
in

g
M

ac
po

rt
s14

fo
rM

ac
s

an
d

un
de

ra
ny

X
-W

in
do

w
Sy

st
em

fo
rW

in
do

w
s.

12
h
t
t
p
:
/
/
w
w
w
.
m
a
t
h
.
u
n
i
-
l
e
i
p
z
i
g
.
d
e
/
~
m
a
t
v
e
y
e
v
/
l
p
i
c
/

13
h
t
t
p
:
/
/
w
w
w
.
x
f
i
g
.
o
r
g

14
h
t
t
p
:
/
/
w
w
w
.
m
a
c
p
o
r
t
s
.
o
r
g

http://www.math.uni-leipzig.de/~matveyev/lpic/
http://www.xfig.org
http://www.macports.org


Th
er

e
ar

e
m

an
y

w
ay

s
to

us
e

xfi
g

to
cr

ea
te

gr
ap

hi
cs

fo
rL

aT
eX

do
cu

m
en

ts
.O

ne
m

et
ho

d
is

to
ex

po
rt

th
e

dr
aw

in
g

as
a

La
Te

X
do

cu
m

en
t.

Th
is

m
et

ho
d,

ho
w

ev
er

,
su

ff
er

s
fr

om
va

ri
ou

s
dr

aw
ba

ck
s:

lin
es

ca
n

be
dr

aw
n

on
ly

at
an

gl
es

th
at

ar
e

m
ul

tip
le

s
of

30
an

d
45

de
gr

ee
s,

lin
es

w
ith

ar
ro

w
s

ca
n

on
ly

be
dr

aw
n

at
an

gl
es

th
at

ar
e

m
ul

tip
le

s
of

45
de

gr
ee

s,
se

ve
ra

lc
ur

ve
s

ar
e

no
ts

up
po

rt
ed

,e
tc

.

E
xp

or
tin

g
a

fil
e

as
PD

F/
L

aT
eX

or
PS

/L
aT

eX
,o

n
th

e
ot

he
rh

an
d,

of
fe

rs
a

go
od

de
al

m
or

e
fle

xi
bi

lit
y

in
dr

aw
in

g.
H

er
e'

s
ho

w
it'

s
do

ne
:

1.
C

re
at

e
th

e
dr

aw
in

g
in

xfi
g.

W
he

re
ve

r
yo

u
ne

ed
L

aT
eX

te
xt

,s
uc

h
as

a
m

at
he

m
at

ic
al

fo
rm

ul
a,

en
te

r
a

L
aT

eX
st

ri
ng

in
a

te
xt

bo
x.

U
se

th
e

E
di

tt
oo

lt
o

op
en

th
e

pr
op

er
tie

s
of

ea
ch

of
th

os
e

te
xt

bo
xe

s,
an

d
ch

an
ge

th
e

op
tio

n
on

th
e

"S
pe

ci
al

Fl
ag

"
fie

ld
to

Sp
ec

ia
l.

T
hi

s
te

lls
L

aT
eX

to
in

te
rp

re
tt

he
se

te
xt

bo
xe

s
w

he
n

it
op

en
s

th
e

fig
ur

e.
2.

G
o

to
Fi

le
->

E
xp

or
ta

nd
ex

po
rt

th
e

fil
e

as
PD

F/
L

aT
eX

(b
ot

h
pa

rt
s)

or
PS

/L
aT

eX
(b

ot
h

pa
rt

s)
,d

ep
en

di
ng

on
w

he
th

er
yo

u
ar

e
us

in
g

pd
fla

te
x

or
ps

la
te

x
to

co
m

pi
le

yo
ur

fil
e.

In
yo

ur
La

Te
X

do
cu

m
en

t,
w

he
re

th
e

pi
ct

ur
e

sh
ou

ld
be

,u
se

th
e

fo
llo

w
in

g,
w

he
re

"t
es

t"
is

re
pl

ac
ed

by
th

e
na

m
e

of
th

e
im

ag
e:



\
b
e
g
i
n
{
f
i
g
u
r
e
}
[
h
t
b
p
]

\
c
e
n
t
e
r
i
n
g

\
i
n
p
u
t
{
t
e
s
t
.
p
d
f
_
t
}

\
c
a
p
t
i
o
n
{
Y
o
u
r

f
i
g
u
r
e
}

\
l
a
b
e
l
{
f
i
g
u
r
e
:
e
x
a
m
p
l
e
}

\
e
n
d
{
f
i
g
u
r
e
}

O
bs

er
ve

th
at

th
is

is
ju

st
lik

e
in

cl
ud

in
g

a
pi

ct
ur

e,
ex

ce
pt

th
at

ra
th

er
th

an
us

in
g
\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s

,w
e

us
e
\
i
n
p
u
t

.I
ft

he
ex

po
rt

w
as

in
to

PS
/L

aT
eX

,t
he

fil
e

ex
te

ns
io

n
to

in
cl

ud
e

w
ou

ld
be

.p
st

ex
_t

in
st

ea
d

of
.p

df
_t

.
3.

M
ak

e
su

re
to

in
cl

ud
e

pa
ck

ag
es
g
r
a
p
h
i
c
x

an
d
c
o
l
o
r

in
th

e
fil

e,
w

ith
th

e
u
s
e
p
a
c
k
a
g
e

co
m

m
an

d
ri

gh
tb

el
ow

th
e
d
o
c
u
m
e
n
t
c
l
a
s
s

co
m

-
m

an
d,

lik
e

th
is

:

\
u
s
e
p
a
c
k
a
g
e
{
g
r
a
p
h
i
c
x
}

\
u
s
e
p
a
c
k
a
g
e
{
c
o
l
o
r
}

A
nd

yo
u'

re
do

ne
!



Fo
r

m
or

e
de

ta
ils

on
us

in
g

xfi
g

w
ith

L
aT

eX
,

th
is

ch
ap

te
r15

of
th

e
xfi

g
U

se
r

M
an

ua
l16

m
ay

pr
ov

e
he

lp
fu

l.

15
h
t
t
p
:
/
/
w
w
w
-
e
p
b
.
l
b
l
.
g
o
v
/
x
f
i
g
/
l
a
t
e
x
_
a
n
d
_
x
f
i
g
.
h
t
m
l

16
h
t
t
p
:
/
/
w
w
w
-
e
p
b
.
l
b
l
.
g
o
v
/
x
f
i
g
/
c
o
n
t
e
n
t
s
.
h
t
m
l

http://www-epb.lbl.gov/xfig/latex_and_xfig.html
http://www-epb.lbl.gov/xfig/contents.html




13
.

Fl
oa

ts
,F

ig
ur

es
an

d
C

ap
tio

ns

T
he

pr
ev

io
us

1
ch

ap
te

ri
nt

ro
du

ce
d

im
po

rt
in

g
gr

ap
hi

cs
.H

ow
ev

er
,j

us
th

av
in

g
a

pi
ct

ur
e

st
uc

k
in

be
tw

ee
n

pa
ra

gr
ap

hs
do

es
no

tl
oo

k
pr

of
es

si
on

al
.F

or
st

ar
te

rs
,

w
e

w
an

ta
w

ay
of

ad
di

ng
ca

pt
io

ns
,a

nd
to

be
ab

le
to

cr
os

s-
re

fe
re

nc
e.

W
ha

tw
e

ne
ed

is
a

w
ay

of
de

fin
in

g
fig

ur
es

.I
tw

ou
ld

al
so

be
go

od
if

L
aT

eX
co

ul
d

ap
pl

y
pr

in
ci

pl
es

si
m

ila
rt

o
w

he
n

it
ar

ra
ng

es
te

xt
to

lo
ok

its
be

st
to

ar
ra

ng
in

g
pi

ct
ur

es
as

w
el

l.
T

hi
s

is
w

he
re

flo
at

s
co

m
e

in
to

pl
ay

.

1
C

ha
pt

er
11

on
pa

ge
34

3

399



13
.1

.
Fl

oa
ts

Fl
oa

ts
ar

e
co

nt
ai

ne
rs

fo
r

th
in

gs
in

a
do

cu
m

en
tt

ha
tc

an
no

tb
e

br
ok

en
ov

er
a

pa
ge

.
L

aT
eX

by
de

fa
ul

tr
ec

og
ni

ze
s

"t
ab

le
"

an
d

"fi
gu

re
"

flo
at

s,
bu

ty
ou

ca
n

de
fin

e
ne

w
on

es
of

yo
ur

ow
n

(s
ee

C
us

to
m

Fl
oa

ts
2

be
lo

w
).

Fl
oa

ts
ar

e
th

er
e

to
de

al
w

ith
th

e
pr

ob
le

m
of

th
e

ob
je

ct
th

at
w

on
't

fit
on

th
e

pr
es

en
tp

ag
e,

an
d

to
he

lp
w

he
n

yo
u

re
al

ly
do

n'
tw

an
tt

he
ob

je
ct

he
re

ju
st

no
w

.

Fl
oa

ts
ar

e
no

tp
ar

to
ft

he
no

rm
al

st
re

am
of

te
xt

,b
ut

se
pa

ra
te

en
tit

ie
s,

po
si

tio
ne

d
in

a
pa

rt
of

th
e

pa
ge

to
th

em
se

lv
es

(to
p,

m
id

dl
e,

bo
tto

m
,l

ef
t,

rig
ht

,o
rw

he
re

ve
r

th
e

de
si

gn
er

sp
ec

ifi
es

).
T

he
y

al
w

ay
s

ha
ve

a
ca

pt
io

n
de

sc
ri

bi
ng

th
em

an
d

th
ey

ar
e

al
w

ay
s

nu
m

be
re

d
so

th
ey

ca
n

be
re

fe
rr

ed
to

fr
om

el
se

w
he

re
in

th
e

te
xt

.
La

Te
X

au
to

m
at

ic
al

ly
flo

at
s

Ta
bl

es
an

d
Fi

gu
re

s,
de

pe
nd

in
g

on
ho

w
m

uc
h

sp
ac

e
is

le
ft

on
th

e
pa

ge
at

th
e

po
in

tt
ha

tt
he

y
ar

e
pr

oc
es

se
d.

If
th

er
e

is
no

te
no

ug
h

ro
om

on
th

e
cu

rr
en

tp
ag

e,
th

e
flo

at
is

m
ov

ed
to

th
e

to
p

of
th

e
ne

xt
pa

ge
.T

hi
s

ca
n

be
ch

an
ge

d
by

m
ov

in
g

th
e

Ta
bl

e
or

Fi
gu

re
de

fin
iti

on
to

an
ea

rl
ie

r
or

2
C

ha
pt

er
13

.2
.8

on
pa

ge
42

6



la
te

rp
oi

nt
in

th
e

te
xt

,o
rb

y
ad

ju
st

in
g

so
m

e
of

th
e

pa
ra

m
et

er
s

w
hi

ch
co

nt
ro

l
au

to
m

at
ic

flo
at

in
g.

A
ut

ho
rs

so
m

et
im

es
ha

ve
m

an
y

flo
at

s
oc

cu
rr

in
g

in
ra

pi
d

su
cc

es
si

on
,w

hi
ch

ra
is

es
th

e
pr

ob
le

m
of

ho
w

th
ey

ar
e

su
pp

os
ed

to
fit

on
th

e
pa

ge
an

d
st

ill
le

av
e

ro
om

fo
rt

ex
t.

In
th

is
ca

se
,L

aT
eX

st
ac

ks
th

em
al

lu
p

an
d

pr
in

ts
th

em
to

ge
th

er
if

po
ss

ib
le

,o
rl

ea
ve

s
th

em
to

th
e

en
d

of
th

e
ch

ap
te

ri
n

pr
ot

es
t.

T
he

sk
ill

is
to

sp
ac

e
th

em
ou

tw
ith

in
yo

ur
te

xt
so

th
at

th
ey

in
tr

ud
e

ne
ith

er
on

th
e

th
re

ad
of

yo
ur

ar
gu

m
en

to
rd

is
cu

ss
io

n,
no

ro
n

th
e

vi
su

al
ba

la
nc

e
of

th
e

ty
pe

se
tp

ag
es

.

13
.1

.1
.

Fi
gu

re
s

To
cr

ea
te

a
fig

ur
e

th
at

flo
at

s,
us

e
th

e
f
i
g
u
r
e

en
vi

ro
nm

en
t.

\
b
e
g
i
n
{
f
i
g
u
r
e
}
[
p
l
a
c
e
m
e
n
t

s
p
e
c
i
f
i
e
r
]

.
.
.

f
i
g
u
r
e

c
o
n
t
e
n
t
s

.
.
.

\
e
n
d
{
f
i
g
u
r
e
}



T
he

pr
ev

io
us

se
ct

io
n

m
en

tio
ne

d
ho

w
flo

at
s

ar
e

us
ed

to
al

lo
w

L
aT

eX
to

ha
nd

le
fig

ur
es

,w
hi

le
m

ai
nt

ai
ni

ng
th

e
be

st
po

ss
ib

le
pr

es
en

ta
tio

n.
H

ow
ev

er
,t

he
re

m
ay

be
tim

es
w

he
n

yo
u

di
sa

gr
ee

,a
nd

a
ty

pi
ca

le
xa

m
pl

e
is

w
ith

its
po

si
tio

ni
ng

of
fig

ur
es

.
T

he
pl

ac
em

en
ts

pe
ci

fie
r

pa
ra

m
et

er
ex

is
ts

as
a

co
m

pr
om

is
e,

an
d

its
pu

rp
os

e
is

to
gi

ve
th

e
au

th
or

a
gr

ea
te

r
de

gr
ee

of
co

nt
ro

lo
ve

r
w

he
re

ce
rt

ai
n

flo
at

s
ar

e
pl

ac
ed

.

Sp
ec

ifi
er

Pe
rm

is
si

on
h

Pl
ac

e
th

e
flo

at
he

re
,i

.e
.,

ap
pr

ox
i-

m
at

el
y

at
th

e
sa

m
e

po
in

ti
to

cc
ur

s
in

th
e

so
ur

ce
te

xt
(h

ow
ev

er
,n

ot
ex

ac
tly

at
th

e
sp

ot
)

t
Po

si
tio

n
at

th
e

to
p

of
th

e
pa

ge
.

b
Po

si
tio

n
at

th
e

bo
tto

m
of

th
e

pa
ge

.
p

Pu
to

n
a

sp
ec

ia
lp

ag
e

fo
rfl

oa
ts

on
ly

.



Sp
ec

ifi
er

Pe
rm

is
si

on
!

O
ve

rr
id

e
in

te
rn

al
pa

ra
m

et
er

s
L

a-
Te

X
us

es
fo

rd
et

er
m

in
in

g
"g

oo
d"

flo
at

po
si

tio
ns

.
H

Pl
ac

es
th

e
flo

at
at

pr
ec

is
el

y
th

e
lo

ca
tio

n
in

th
e

L
aT

eX
co

de
.R

e-
qu

ir
es

th
e
f
l
o
a
t

pa
ck

ag
e,

3
e.

g.
,

\
u
s
e
p
a
c
k
a
g
e
{
f
l
o
a
t
}

.T
hi

s
is

so
m

ew
ha

te
qu

iv
al

en
tt

o
h
!

.

W
ha

ty
ou

do
w

ith
th

es
e

pl
ac

em
en

tp
er

m
is

si
on

s
is

to
lis

tw
hi

ch
of

th
e

op
tio

ns
yo

u
w

is
h

to
m

ak
e

av
ai

la
bl

e
to

L
aT

eX
.T

he
se

ar
e

si
m

pl
y

po
ss

ib
ili

tie
s,

an
d

L
aT

eX
w

ill
de

ci
de

w
he

n
ty

pe
se

tti
ng

yo
ur

do
cu

m
en

tw
hi

ch
of

yo
ur

su
pp

lie
d

sp
ec

ifi
er

s
it

th
in

ks
is

be
st

.

3
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/

f
l
o
a
t
/

http://www.ctan.org/tex-archive/macros/latex/contrib/float/
http://www.ctan.org/tex-archive/macros/latex/contrib/float/


U
se
\
l
i
s
t
o
f
f
i
g
u
r
e
s

to
ad

d
a

lis
to

ft
he

fig
ur

es
in

th
e

be
gi

nn
in

g
of

th
e

do
c-

um
en

t.
To

ch
an

ge
th

e
na

m
e

us
ed

in
th

e
ca

pt
io

n
fr

om
Fi

gu
re

to
E

xa
m

pl
e,

us
e

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
f
i
g
u
r
e
n
a
m
e
}
{
E
x
a
m
p
l
e
}

in
th

e
fig

ur
e

co
nt

en
ts

.

13
.1

.2
.

Fi
gu

re
sw

ith
bo

rd
er

s

It
's

po
ss

ib
le

to
ge

t
a

th
in

bo
rd

er
ar

ou
nd

al
l

fig
ur

es
.

Y
ou

ha
ve

to
w

ri
te

th
e

fo
llo

w
in

g
on

ce
at

th
e

be
gi

nn
in

g
of

th
e

do
cu

m
en

t:

\
u
s
e
p
a
c
k
a
g
e
{
f
l
o
a
t
}

\
f
l
o
a
t
s
t
y
l
e
{
b
o
x
e
d
}

\
r
e
s
t
y
l
e
f
l
o
a
t
{
f
i
g
u
r
e
}

T
he

bo
rd

er
w

ill
no

ti
nc

lu
de

th
e

ca
pt

io
n.



13
.1

.3
.

Ta
bl

es

A
lth

ou
gh

ta
bl

es
ha

ve
al

re
ad

y
be

en
co

ve
re

d4 ,
it

w
as

on
ly

th
e

in
te

rn
al

sy
nt

ax
th

at
w

as
di

sc
us

se
d.

Th
e
t
a
b
u
l
a
r

en
vi

ro
nm

en
tt

ha
tw

as
us

ed
to

co
ns

tru
ct

th
e

ta
bl

es
is

no
ta

flo
at

by
de

fa
ul

t.
Th

er
ef

or
e,

fo
rt

ab
le

s
yo

u
w

is
h

to
flo

at
,w

ra
p

th
e

t
a
b
u
l
a
r

en
vi

ro
nm

en
tw

ith
in

a
t
a
b
l
e

en
vi

ro
nm

en
t,

lik
e

th
is

:

\
b
e
g
i
n
{
t
a
b
l
e
}

\
b
e
g
i
n
{
t
a
b
u
l
a
r
}
{
.
.
.
}

.
.
.

t
a
b
l
e

d
a
t
a

.
.
.

\
e
n
d
{
t
a
b
u
l
a
r
}

\
e
n
d
{
t
a
b
l
e
}

Y
ou

m
ay

fe
el

th
at

it
is

a
bi

tl
on

g
w

in
de

d,
bu

ts
uc

h
di

st
in

ct
io

ns
ar

e
ne

ce
ss

ar
y,

be
ca

us
e

yo
u

m
ay

no
tw

an
ta

ll
ta

bl
es

to
be

tr
ea

te
d

as
a

flo
at

.

U
se

\
l
i
s
t
o
f
t
a
b
l
e
s

to
ad

d
a

lis
t

of
th

e
ta

bl
es

in
th

e
be

gi
nn

in
g

of
th

e
do

cu
m

en
t.

4
C

ha
pt

er
7

on
pa

ge
21

9



13
.1

.4
.

K
ee

pi
ng

flo
at

si
n

th
ei

r
pl

ac
e

Th
e

pl
ac

ei
ns

5
pa

ck
ag

e
pr

ov
id

es
th

e
co

m
m

an
d
\
F
l
o
a
t
B
a
r
r
i
e
r

,w
hi

ch
ca

n
be

us
ed

to
pr

ev
en

tfl
oa

ts
fr

om
be

in
g

m
ov

ed
ov

er
it.

T
hi

s
ca

n,
e.

g.
,b

e
us

ef
ul

at
th

e
be

gi
nn

in
g

of
ea

ch
se

ct
io

n.
Th

e
pa

ck
ag

e
ev

en
pr

ov
id

es
an

op
tio

n
to

ch
an

ge
th

e
de

fin
iti

on
of
\
s
e
c
t
i
o
n

to
au

to
m

at
ic

al
ly

in
cl

ud
e

a
\
F
l
o
a
t
B
a
r
r
i
e
r

.
T

hi
s

ca
n

be
se

t
by

lo
ad

in
g

th
e

pa
ck

ag
e

w
ith

th
e

op
tio

n
[
s
e
c
t
i
o
n
]

(\
u
s
e
p
a
c
k
a
g
e
[
s
e
c
t
i
o
n
]
{
p
l
a
c
e
i
n
s
}

).
\
F
l
o
a
t
B
a
r
r
i
e
r

m
ay

al
so

be
us

ef
ul

to
pr

ev
en

t
flo

at
s

in
tr

ud
in

g
on

lis
ts

cr
ea

te
d

us
in

g
i
t
e
m
i
z
e

or
e
n
u
m
e
r
a
t
e

.
T

he
f
l
a
f
t
e
r

pa
ck

ag
e

ca
n

be
us

ed
to

fo
rc

e
flo

at
s

to
ap

pe
ar

af
te

rt
he

y
ar

e
de

fin
ed

,a
nd

th
e

en
dfl

oa
t6

pa
ck

ag
e

ca
n

be
us

ed
to

pl
ac

e
al

lfl
oa

ts
at

th
e

en
d

of
a

do
cu

m
en

t.

5
h
t
t
p
:
/
/
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/
p
l
a
c
e
i
n
s

6
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
p
k
g
/
e
n
d
f
l
o
a
t

http://ctan.org/tex-archive/macros/latex/contrib/placeins
http://www.ctan.org/pkg/endfloat


13
.2

.
C

ap
tio

ns

It
is

al
w

ay
s

go
od

pr
ac

tic
e

to
ad

d
a

ca
pt

io
n

to
an

y
fig

ur
e

or
ta

bl
e.

Fo
rt

un
at

el
y,

th
is

is
ve

ry
si

m
pl

e
in

La
Te

X
.A

ll
yo

u
ne

ed
to

do
is

us
e

th
e
\
c
a
p
t
i
o
n
{
t
e
x
t
}

co
m

m
an

d
w

ith
in

th
e

flo
at

en
vi

ro
nm

en
t.

B
ec

au
se

of
ho

w
La

Te
X

de
al

s
se

ns
ib

ly
w

ith
lo

gi
ca

ls
tr

uc
tu

re
,i

tw
ill

au
to

m
at

ic
al

ly
ke

ep
tr

ac
k

of
th

e
nu

m
be

ri
ng

of
fig

ur
es

,s
o

yo
u

do
no

tn
ee

d
to

in
cl

ud
e

th
is

w
ith

in
th

e
ca

pt
io

n
te

xt
.

T
he

lo
ca

tio
n

of
th

e
ca

pt
io

n
is

tr
ad

iti
on

al
ly

un
de

rn
ea

th
th

e
flo

at
.H

ow
ev

er
,i

t
is

up
to

yo
u

to
th

er
ef

or
e

in
se

rt
th

e
ca

pt
io

n
co

m
m

an
d

af
te

rt
he

ac
tu

al
co

nt
en

ts
of

th
e

flo
at

(b
ut

st
ill

w
ith

in
th

e
en

vi
ro

nm
en

t)
.

If
yo

u
pl

ac
e

it
be

fo
re

,
th

en
th

e
ca

pt
io

n
w

ill
ap

pe
ar

ab
ov

e
th

e
flo

at
.

Tr
y

ou
t

th
e

fo
llo

w
in

g
ex

am
pl

e
to

de
m

on
st

ra
te

th
is

ef
fe

ct
:



\
d
o
c
u
m
e
n
t
c
l
a
s
s
[
a
4
p
a
p
e
r
,
1
2
p
t
]
{
a
r
t
i
c
l
e
}

\
u
s
e
p
a
c
k
a
g
e
[
e
n
g
l
i
s
h
]
{
b
a
b
e
l
}

\
u
s
e
p
a
c
k
a
g
e
{
g
r
a
p
h
i
c
x
}

\
b
e
g
i
n
{
d
o
c
u
m
e
n
t
}

\
b
e
g
i
n
{
f
i
g
u
r
e
}
[
h
!
]

\
c
a
p
t
i
o
n
{
A

p
i
c
t
u
r
e

o
f

a
g
u
l
l
.
}

\
c
e
n
t
e
r
i
n
g

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
0
.
5
\
t
e
x
t
w
i
d
t
h
]
{
g
u
l
l
}

\
e
n
d
{
f
i
g
u
r
e
}

\
b
e
g
i
n
{
f
i
g
u
r
e
}
[
h
!
]

\
c
e
n
t
e
r
i
n
g

\
r
e
f
l
e
c
t
b
o
x
{
%

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
0
.
5
\
t
e
x
t
w
i
d
t
h
]
{
g
u
l
l
}
}

\
c
a
p
t
i
o
n
{
A

p
i
c
t
u
r
e

o
f

t
h
e

s
a
m
e

g
u
l
l

l
o
o
k
i
n
g

t
h
e

o
t
h
e
r

w
a
y
!
}

\
e
n
d
{
f
i
g
u
r
e
}

\
b
e
g
i
n
{
t
a
b
l
e
}
[
h
!
]

\
b
e
g
i
n
{
c
e
n
t
e
r
}

\
b
e
g
i
n
{
t
a
b
u
l
a
r
}
{
|

l
c

r
|
}

\
h
l
i
n
e

1
&

2
&

3
\
\

4
&

5
&

6
\
\

7
&

8
&

9
\
\

\
h
l
i
n
e

\
e
n
d
{
t
a
b
u
l
a
r
}

\
e
n
d
{
c
e
n
t
e
r
}

\
c
a
p
t
i
o
n
{
A

s
i
m
p
l
e

t
a
b
l
e
}

\
e
n
d
{
t
a
b
l
e
}

N
o
t
i
c
e

h
o
w

t
h
e

t
a
b
l
e
s

a
n
d

f
i
g
u
r
e
s

h
a
v
e

i
n
d
e
p
e
n
d
e
n
t

c
o
u
n
t
e
r
s
.

\
e
n
d
{
d
o
c
u
m
e
n
t
}

Fi
gu

re
45



no
te

th
at

th
e

co
m

m
an

d
\
r
e
f
l
e
c
t
b
o
x
{
.
.
.
}

fli
ps

its
co

nt
en

th
or

iz
on

ta
lly

.

13
.2

.1
.

L
is

ts
of

fig
ur

es
an

d
ta

bl
es

C
ap

tio
ns

ca
n

be
lis

te
d

at
th

e
be

gi
nn

in
g

of
a

pa
pe

r
or

re
po

rt
in

a
"L

is
t

of
Ta

bl
es

"
or

a
"L

is
t

of
Fi

gu
re

s"
se

ct
io

n
by

us
in

g
th

e
\
l
i
s
t
o
f
t
a
b
l
e
s

or
\
l
i
s
t
o
f
f
i
g
u
r
e
s

co
m

m
an

ds
,r

es
pe

ct
iv

el
y.

Th
e

ca
pt

io
n

us
ed

fo
re

ac
h

fig
ur

e
w

ill
ap

pe
ar

in
th

es
e

lis
ts

,a
lo

ng
w

ith
th

e
fig

ur
e

nu
m

be
rs

,a
nd

pa
ge

nu
m

be
rs

th
at

th
ey

ap
pe

ar
on

.

T
he

\
c
a
p
t
i
o
n

co
m

m
an

d
al

so
ha

s
an

op
tio

na
l

pa
ra

m
et

er
,

\
c
a
p
t
i
o
n
[
s
h
o
r
t
]
{
l
o
n
g
}

w
hi

ch
is

us
ed

fo
r

th
e

Li
st

of
Ta

bl
es

or
Li

st
of

Fi
gu

re
s.

Ty
pi

ca
lly

th
e
s
h
o
r
t

de
sc

ri
pt

io
n

is
fo

r
th

e
ca

pt
io

n
lis

tin
g,

an
d

th
e
l
o
n
g

de
sc

ri
pt

io
n

w
ill

be
pl

ac
ed

be
si

de
th

e
fig

ur
e

or
ta

bl
e.

T
hi

s
is

pa
rt

ic
ul

ar
ly

us
ef

ul
if

th
e

ca
pt

io
n

is
lo

ng
,a

nd
on

ly
a

"o
ne

-l
in

er
"

is
de

si
re

d
in

th
e

fig
ur

e/
ta

bl
e

lis
tin

g.
H

er
e

is
an

ex
am

pl
e

of
th

is
us

ag
e:



\
d
o
c
u
m
e
n
t
c
l
a
s
s
[
1
2
p
t
]
{
a
r
t
i
c
l
e
}

\
u
s
e
p
a
c
k
a
g
e
{
g
r
a
p
h
i
c
x
}

\
b
e
g
i
n
{
d
o
c
u
m
e
n
t
}

\
l
i
s
t
o
f
f
i
g
u
r
e
s

\
s
e
c
t
i
o
n
{
I
n
t
r
o
d
u
c
t
i
o
n
}

\
b
e
g
i
n
{
f
i
g
u
r
e
}
[
h
b
]

\
c
e
n
t
e
r
i
n
g

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
4
i
n
]
{
g
e
c
k
o
}

\
c
a
p
t
i
o
n
[
C
l
o
s
e

u
p

o
f

\
t
e
x
t
i
t
{
H
e
m
i
d
a
c
t
y
l
u
s
}

s
p
.
]

{
C
l
o
s
e

u
p

o
f

\
t
e
x
t
i
t
{
H
e
m
i
d
a
c
t
y
l
u
s
}

s
p
.
,

w
h
i
c
h

i
s

p
a
r
t

t
h
e

g
e
n
u
s

o
f

t
h
e

g
e
c
k
o

f
a
m
i
l
y
.

I
t

i
s

t
h
e

s
e
c
o
n
d

m
o
s
t

s
p
e
c
i
o
s
e

g
e
n
u
s

i
n

t
h
e

f
a
m
i
l
y
.
}

\
e
n
d
{
f
i
g
u
r
e
}

\
e
n
d
{
d
o
c
u
m
e
n
t
}

Fi
gu

re
46



13
.2

.2
.

Si
de

ca
pt

io
ns

It
is

so
m

et
im

es
de

si
ra

bl
e

to
ha

ve
a

ca
pt

io
n

ap
pe

ar
on

th
e

si
de

of
a

flo
at

,r
at

he
r

th
an

ab
ov

e
or

be
lo

w
.T

he
s
i
d
e
c
a
p

pa
ck

ag
e

ca
n

be
us

ed
to

pl
ac

e
a

ca
pt

io
n

be
si

de
a

fig
ur

e
or

ta
bl

e.
T

he
fo

llo
w

in
g

ex
am

pl
e

de
m

on
st

ra
te

s
th

is
fo

ra
fig

ur
e

by
us

in
g

a
S
C
f
i
g
u
r
e

en
vi

ro
nm

en
ti

n
pl

ac
e

of
th

e
f
i
g
u
r
e

en
vi

ro
nm

en
t.



\
d
o
c
u
m
e
n
t
c
l
a
s
s
{
a
r
t
i
c
l
e
}

\
u
s
e
p
a
c
k
a
g
e
[
p
d
f
t
e
x
]
{
g
r
a
p
h
i
c
x
}

\
u
s
e
p
a
c
k
a
g
e
{
s
i
d
e
c
a
p
}

\
b
e
g
i
n
{
d
o
c
u
m
e
n
t
}

\
b
e
g
i
n
{
S
C
f
i
g
u
r
e
}

\
c
e
n
t
e
r
i
n
g

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
0
.
5
\
t
e
x
t
w
i
d
t
h
]
%

{
G
i
r
a
f
f
_
p
i
c
t
u
r
e
}
%

p
i
c
t
u
r
e

f
i
l
e
n
a
m
e

\
c
a
p
t
i
o
n
{

.
.
.

c
a
p
t
i
o
n

t
e
x
t

.
.
.

}
\
e
n
d
{
S
C
f
i
g
u
r
e
}

\
e
n
d
{
d
o
c
u
m
e
n
t
}

Fi
gu

re
47



13
.2

.3
.

L
ab

el
sa

nd
C

ro
ss

-r
ef

er
en

ci
ng

L
ab

el
s

an
d

cr
os

s-
re

fe
re

nc
es

w
or

k
fa

ir
ly

si
m

ila
rl

y
to

th
e

ge
ne

ra
lc

as
e

-s
ee

th
e

L
ab

el
s

an
d

C
ro

ss
-r

ef
er

en
ci

ng
7

se
ct

io
n

fo
rm

or
e

in
fo

rm
at

io
n.

W
ar

ni
ng

:
If

yo
u

w
an

tt
o

la
be

la
fig

ur
e

so
th

at
yo

u
ca

n
re

fe
re

nc
e

it
la

te
r,

yo
u

ha
ve

to
ad

d
th

e
la

be
la

ft
er

th
e

ca
pt

io
n

(i
ns

id
e

se
em

s
to

w
or

k
in

L
aT

eX
2e

)
bu

ti
ns

id
e

th
e

flo
at

in
g

en
vi

ro
nm

en
t.

If
it

is
de

cl
ar

ed
ou

ts
id

e,
it

w
ill

gi
ve

th
e

se
ct

io
n

nu
m

be
r.

If
th

e
la

be
lp

ic
ks

up
th

e
se

ct
io

n
or

lis
tn

um
be

ri
ns

te
ad

of
th

e
fig

ur
e

nu
m

be
r,

pu
tt

he
la

be
li

ns
id

e
th

e
ca

pt
io

n
to

en
su

re
co

rr
ec

tn
um

be
rin

g.
If

yo
u

ge
ta

n
er

ro
rw

he
n

th
e

la
be

li
s

in
si

de
th

e
ca

pt
io

n,
us

e
\
p
r
o
t
e
c
t

in
fr

on
t

of
th

e
\
l
a
b
e
l

co
m

m
an

d.

7
C

ha
pt

er
19

on
pa

ge
64

7



13
.2

.4
.

W
ra

pp
in

g
te

xt
ar

ou
nd

fig
ur

es

A
lth

ou
gh

no
tn

or
m

al
ly

th
e

ca
se

in
ac

ad
em

ic
w

ri
tin

g,
an

au
th

or
m

ay
pr

ef
er

th
at

so
m

e
flo

at
s

do
no

tb
re

ak
th

e
flo

w
of

te
xt

,b
ut

in
st

ea
d

al
lo

w
te

xt
to

w
ra

p
ar

ou
nd

it.
(O

bv
io

us
ly

,t
hi

s
ef

fe
ct

on
ly

lo
ok

s
de

ce
nt

w
he

n
th

e
fig

ur
e

in
qu

es
tio

n
is

si
gn

ifi
ca

nt
ly

na
rr

ow
er

th
an

th
e

te
xt

w
id

th
.)

A
w

or
d

of
w

ar
ni

ng
:

W
ra

pp
in

g
fig

ur
es

in
L

aT
ex

w
ill

re
qu

ir
e

a
lo

to
fm

an
ua

l
ad

ju
st

m
en

to
f

yo
ur

do
cu

m
en

t.
T

he
re

ar
e

se
ve

ra
lp

ac
ka

ge
s

av
ai

la
bl

e
fo

r
th

e
ta

sk
,b

ut
no

ne
of

th
em

w
or

k
pe

rf
ec

tly
.B

ef
or

e
yo

u
m

ak
e

th
e

ch
oi

ce
of

in
cl

ud
in

g
fig

ur
es

w
ith

te
xt

w
ra

pp
in

g
in

yo
ur

do
cu

m
en

t,
m

ak
e

su
re

yo
u

ha
ve

co
ns

id
er

ed
al

lt
he

op
tio

ns
.F

or
ex

am
pl

e,
yo

u
co

ul
d

us
e

a
la

yo
ut

w
ith

tw
o

co
lu

m
ns

fo
ry

ou
r

do
cu

m
en

ts
an

d
ha

ve
no

te
xt

-w
ra

pp
in

g
at

al
l.



A
ny

w
ay

,w
e

w
ill

lo
ok

at
th

e
pa

ck
ag

e
w
r
a
p
f
i
g

.(
N

ot
e:

w
ra

pfi
g

m
ay

no
tc

om
e

w
ith

th
e

de
fa

ul
ti

ns
ta

lla
tio

n
of

L
aT

eX
;y

ou
m

ig
ht

ne
ed

to
in

st
al

la
dd

iti
on

al
pa

ck
ag

es
m

an
ua

lly
8 .)

To
us

e
w
r
a
p
f
i
g

,y
ou

m
us

tfi
rs

ta
dd

th
is

to
th

e
pr

ea
m

bl
e:

\
u
s
e
p
a
c
k
a
g
e
{
w
r
a
p
f
i
g
}

T
hi

s
th

en
gi

ve
s

yo
u

ac
ce

ss
to

:

\
b
e
g
i
n
{
w
r
a
p
f
i
g
u
r
e
}
[
l
i
n
e
h
e
i
g
h
t
]
{
a
l
i
g
n
m
e
n
t
}
{
w
i
d
t
h
}

A
lig

nm
en

tc
an

no
rm

al
ly

be
ei

th
er

lf
or

le
ft

,o
r

r
fo

r
ri

gh
t.

L
ow

er
ca

se
lo

r
r

fo
rc

es
th

e
fig

ur
e

to
st

ar
tp

re
ci

se
ly

w
he

re
sp

ec
ifi

ed
(a

nd
m

ay
ca

us
e

it
to

ru
n

ov
er

pa
ge

br
ea

ks
),

w
hi

le
ca

pi
ta

lL
or

R
al

lo
w

s
th

e
fig

ur
e

to
flo

at
.I

fy
ou

de
fin

ed
yo

ur
do

cu
m

en
ta

s
tw

os
id

ed
,t

he
al

ig
nm

en
tc

an
al

so
be

if
or

in
si

de
or

o
fo

ro
ut

si
de

,
as

w
el

la
s

Io
rO

.T
he

w
id

th
is

,o
fc

ou
rs

e,
th

e
w

id
th

of
th

e
fig

ur
e.

A
n

ex
am

pl
e:

8
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
L
a
T
e
X
/
P
a
c
k
a
g
e
s
/
I
n
s
t
a
l
l
i
n
g
_

E
x
t
r
a
_
P
a
c
k
a
g
e
s

http://en.wikibooks.org/wiki/LaTeX/Packages/Installing_Extra_Packages
http://en.wikibooks.org/wiki/LaTeX/Packages/Installing_Extra_Packages


\
b
e
g
i
n
{
w
r
a
p
f
i
g
u
r
e
}
{
r
}
{
0
.
5
\
t
e
x
t
w
i
d
t
h
}

\
b
e
g
i
n
{
c
e
n
t
e
r
}

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
0
.
4
8
\
t
e
x
t
w
i
d
t
h
]
{
g
u
l
l
}

\
e
n
d
{
c
e
n
t
e
r
}

\
c
a
p
t
i
o
n
{
A

g
u
l
l
}

\
e
n
d
{
w
r
a
p
f
i
g
u
r
e
}

Fi
gu

re
48

N
ot

e
th

at
w

e
ha

ve
sp

ec
ifi

ed
a

si
ze

fo
r

bo
th

th
e
w
r
a
p
f
i
g
u
r
e

en
vi

ro
nm

en
t

an
d

th
e

im
ag

e
w

e
ha

ve
in

cl
ud

ed
.

W
e

di
d

it
in

te
rm

s
of

th
e

te
xt

w
id

th
:

it
is

al
w

ay
s

be
tte

rt
o

us
e

re
la

tiv
e

si
ze

s
in

L
aT

eX
,l

et
L

aT
eX

do
th

e
w

or
k

fo
ry

ou
!

T
he

"w
ra

p"
is

sl
ig

ht
ly

bi
gg

er
th

an
th

e
pi

ct
ur

e,
so

th
e

co
m

pi
le

rw
ill

no
tr

et
ur

n
an

y
st

ra
ng

e
w

ar
ni

ng
an

d
yo

u
w

ill
ha

ve
a

sm
al

lw
hi

te
fr

am
e

be
tw

ee
n

th
e

im
ag

e



an
d

th
e

su
rr

ou
nd

in
g

te
xt

.
Y

ou
ca

n
ch

an
ge

it
to

ge
ta

be
tte

r
re

su
lt,

bu
ti

f
yo

u
do

n'
tk

ee
p

th
e

im
ag

e
sm

al
le

rt
ha

n
th

e
"w

ra
p"

,y
ou

w
ill

se
e

th
e

im
ag

e
ov

er
th

e
te

xt
.

T
he

w
ra

pfi
g

pa
ck

ag
e

ca
n

al
so

be
us

ed
w

ith
us

er
-d

efi
ne

d
flo

at
s

w
ith

flo
at

pa
ck

ag
e.

Se
e

be
lo

w
in

th
e

se
ct

io
n

on
cu

st
om

flo
at

s9 .

13
.2

.5
.

Ti
p

fo
r

fig
ur

es
w

ith
to

o
m

uc
h

w
hi

te
sp

ac
e

It
ha

pp
en

s
th

at
yo

u'
ll

ge
ne

ra
te

fig
ur

es
w

ith
to

o
m

uc
h

(o
rt

oo
lit

tle
)w

hi
te

sp
ac

e
on

th
e

to
p

or
bo

tto
m

.I
n

su
ch

a
ca

se
,y

ou
ca

n
si

m
pl

y
m

ak
e

us
e

of
th

e
op

tio
na

l
ar

gu
m

en
t[
l
i
n
e
h
e
i
g
h
t
]

.I
ts

pe
ci

fie
s

th
e

he
ig

ht
of

th
e

fig
ur

e
in

nu
m

be
ro

f
lin

es
of

te
xt

.A
ls

o
re

m
em

be
rt

ha
tt

he
en

vi
ro

nm
en

tc
e
n
t
e
r

ad
ds

so
m

e
ex

tr
a

w
hi

te
sp

ac
e

at
its

to
p

an
d

bo
tto

m
;c

on
si

de
ru

si
ng

th
e

co
m

m
an

d
\
c
e
n
t
e
r
i
n
g

in
st

ea
d.

9
C

ha
pt

er
13

.2
.8

on
pa

ge
42

6



A
no

th
er

po
ss

ib
ili

ty
is

ad
di

ng
sp

ac
e

w
ith

in
th

e
flo

at
us

in
g

th
e
\
v
s
p
a
c
e
{
.
.
.
}

co
m

m
an

d.
T

he
ar

gu
m

en
ti

s
th

e
si

ze
of

th
e

sp
ac

e
yo

u
w

an
tt

o
ad

d,
yo

u
ca

n
us

e
an

y
un

it
yo

u
w

an
t,

in
cl

ud
in

g
pt

,m
m

,i
n,

et
c.

If
yo

u
pr

ov
id

e
a

ne
ga

tiv
e

ar
gu

m
en

t,
it

w
ill

ad
d

a
ne

ga
tiv

e
sp

ac
e,

th
us

re
m

ov
in

g
so

m
e

w
hi

te
sp

ac
e.

U
si

ng
\
v
s
p
a
c
e

te
nd

s
to

m
ov

e
th

e
ca

pt
io

n
re

la
tiv

e
to

th
e

flo
at

w
hi

le
th

e
[
l
i
n
e
h
e
i
g
h
t
]

ar
gu

m
en

td
oe

s
no

t.
H

er
e

is
an

ex
am

pl
e

us
in

g
th

e
\
v
s
p
a
c
e

co
m

m
an

d,
th

e
co

de
is

ex
ac

tly
th

e
on

e
of

th
e

pr
ev

io
us

ca
se

,w
e

ju
st

ad
de

d
so

m
e

ne
ga

tiv
e

ve
rt

ic
al

sp
ac

es
to

sh
ri

nk
ev

er
yt

hi
ng

up
:



\
b
e
g
i
n
{
w
r
a
p
f
i
g
u
r
e
}
{
r
}
{
0
.
5
\
t
e
x
t
w
i
d
t
h
}

\
v
s
p
a
c
e
{
-
2
0
p
t
}

\
b
e
g
i
n
{
c
e
n
t
e
r
}

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
0
.
4
8
\
t
e
x
t
w
i
d
t
h
]
{
g
u
l
l
}

\
e
n
d
{
c
e
n
t
e
r
}

\
v
s
p
a
c
e
{
-
2
0
p
t
}

\
c
a
p
t
i
o
n
{
A

g
u
l
l
}

\
v
s
p
a
c
e
{
-
1
0
p
t
}

\
e
n
d
{
w
r
a
p
f
i
g
u
r
e
}

Fi
gu

re
49

33
6

In
th

is
ca

se
it

m
ay

lo
ok

to
o

sh
ru

nk
,b

ut
yo

u
ca

n
m

an
ag

e
sp

ac
es

th
e

w
ay

yo
u

lik
e.

In
ge

ne
ra

l,
it

is
be

st
no

tt
o

ad
d

an
y

sp
ac

e
at

al
l:

le
tL

aT
eX

do
th

e
fo

rm
at

tin
g

w
or

k!



(I
n

th
is

ca
se

,
th

e
pr

ob
le

m
is

th
e

us
e

of
\
b
e
g
i
n
{
c
e
n
t
e
r
}

to
ce

nt
er

th
e

im
ag

e.
T

he
c
e
n
t
e
r

en
vi

ro
nm

en
t

ad
ds

ex
tr

a
sp

ac
e

th
at

ca
n

be
av

oi
de

d
if

\
c
e
n
t
e
r
i
n
g

is
us

ed
in

st
ea

d.
)

A
lte

rn
at

iv
el

y
yo

u
m

ig
ht

us
e

th
e
p
i
c
i
n
s

pa
ck

ag
e

in
st

ea
d

of
th

e
w

ra
pfi

gu
re

pa
ck

ag
e

w
hi

ch
pr

od
uc

es
a

co
rr

ec
tv

er
si

on
w

ith
ou

tt
he

ex
ce

ss
w

hi
te

sp
ac

e
ou

t
of

th
e

bo
x

w
ith

ou
ta

ny
ha

nd
tu

ni
ng

.

T
he

re
is

al
so

an
al

te
rn

at
iv

e
to

w
r
a
p
f
i
g

:
th

e
pa

ck
ag

e
f
l
o
a
t
f
l
t

ht
tp

://
tu

g.
ct

an
.o

rg
/te

x-
ar

ch
iv

e/
m

ac
ro

s/
la

te
x/

co
nt

ri
b/

flo
at

flt
/10

-
fo

r
do

cu
m

en
ta

tio
n

se
e

ht
tp

://
w

w
w

.c
ta

n.
or

g/
te

x-
ar

ch
iv

e/
m

ac
ro

s/
la

te
x/

co
nt

ri
b/

flo
at

flt
/fl

oa
tfl

t.p
df

11
.

10
h
t
t
p
:
/
/
t
u
g
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/

f
l
o
a
t
f
l
t
/

11
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/

f
l
o
a
t
f
l
t
/
f
l
o
a
t
f
l
t
.
p
d
f

http://tug.ctan.org/tex-archive/macros/latex/contrib/floatflt/
http://tug.ctan.org/tex-archive/macros/latex/contrib/floatflt/
http://www.ctan.org/tex-archive/macros/latex/contrib/floatflt/floatflt.pdf
http://www.ctan.org/tex-archive/macros/latex/contrib/floatflt/floatflt.pdf


13
.2

.6
.

Su
bfl

oa
ts

A
us

ef
ul

ex
te

ns
io

n
is

th
e
s
u
b
c
a
p
t
i
o
n

pa
ck

ag
e

[f
tp

://
ft

p.
da

nt
e.

de
/te

x-
ar

ch
iv

e/
m

ac
ro

s/
la

te
x/

co
nt

ri
b/

ca
pt

io
n/

su
bc

ap
tio

n.
pd

f]
(t

he
s
u
b
f
i
g
u
r
e

an
d

s
u
b
f
i
g

pa
ck

ag
es

ar
e

de
pr

ec
at

ed
an

d
sh

ou
ld

n'
tb

e
us

ed
an

y
m

or
e)

,w
hi

ch
us

es
su

bfl
oa

ts
w

ith
in

a
si

ng
le

flo
at

.
T

hi
s

gi
ve

s
th

e
au

th
or

th
e

ab
ili

ty
to

ha
ve

su
bfi

gu
re

s
w

ith
in

fig
ur

es
,o

rs
ub

ta
bl

es
w

ith
in

ta
bl

e
flo

at
s.

Su
bfl

oa
ts

ha
ve

th
ei

r
ow

n
ca

pt
io

n,
an

d
an

op
tio

na
lg

lo
ba

lc
ap

tio
n.

A
n

ex
am

pl
e

w
ill

be
st

ill
us

tr
at

e
th

e
us

ag
e

of
th

is
pa

ck
ag

e:

\
u
s
e
p
a
c
k
a
g
e
{
g
r
a
p
h
i
c
x
}

\
u
s
e
p
a
c
k
a
g
e
{
c
a
p
t
i
o
n
}

\
u
s
e
p
a
c
k
a
g
e
{
s
u
b
c
a
p
t
i
o
n
}

\
b
e
g
i
n
{
f
i
g
u
r
e
}

\
b
e
g
i
n
{
s
u
b
f
i
g
u
r
e
}
[
b
]
{
0
.
3
\
t
e
x
t
w
i
d
t
h
}

\
c
e
n
t
e
r
i
n
g

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
\
t
e
x
t
w
i
d
t
h
]
{
g
u
l
l
}

\
c
a
p
t
i
o
n
{
A

g
u
l
l
}

\
l
a
b
e
l
{
f
i
g
:
g
u
l
l
}

\
e
n
d
{
s
u
b
f
i
g
u
r
e
}
%



~
%
a
d
d

d
e
s
i
r
e
d

s
p
a
c
i
n
g

b
e
t
w
e
e
n

i
m
a
g
e
s
,

e
.

g
.

~
,

\
q
u
a
d
,

\
q
q
u
a
d

e
t
c
.

%
(
o
r

a
b
l
a
n
k

l
i
n
e

t
o

f
o
r
c
e

t
h
e

s
u
b
f
i
g
u
r
e

o
n
t
o

a
n
e
w

l
i
n
e
)

\
b
e
g
i
n
{
s
u
b
f
i
g
u
r
e
}
[
b
]
{
0
.
3
\
t
e
x
t
w
i
d
t
h
}

\
c
e
n
t
e
r
i
n
g

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
\
t
e
x
t
w
i
d
t
h
]
{
t
i
g
e
r
}

\
c
a
p
t
i
o
n
{
A

t
i
g
e
r
}

\
l
a
b
e
l
{
f
i
g
:
t
i
g
e
r
}

\
e
n
d
{
s
u
b
f
i
g
u
r
e
}

~
%
a
d
d

d
e
s
i
r
e
d

s
p
a
c
i
n
g

b
e
t
w
e
e
n

i
m
a
g
e
s
,

e
.

g
.

~
,

\
q
u
a
d
,

\
q
q
u
a
d

e
t
c
.

%
(
o
r

a
b
l
a
n
k

l
i
n
e

t
o

f
o
r
c
e

t
h
e

s
u
b
f
i
g
u
r
e

o
n
t
o

a
n
e
w

l
i
n
e
)

\
b
e
g
i
n
{
s
u
b
f
i
g
u
r
e
}
[
b
]
{
0
.
3
\
t
e
x
t
w
i
d
t
h
}

\
c
e
n
t
e
r
i
n
g

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
\
t
e
x
t
w
i
d
t
h
]
{
m
o
u
s
e
}

\
c
a
p
t
i
o
n
{
A

m
o
u
s
e
}

\
l
a
b
e
l
{
f
i
g
:
m
o
u
s
e
}

\
e
n
d
{
s
u
b
f
i
g
u
r
e
}

\
c
a
p
t
i
o
n
{
P
i
c
t
u
r
e
s

o
f

a
n
i
m
a
l
s
}
\
l
a
b
e
l
{
f
i
g
:
a
n
i
m
a
l
s
}

\
e
n
d
{
f
i
g
u
r
e
}



Fi
gu

re
50

Y
ou

w
ill

no
tic

e
th

at
th

e
fig

ur
e

en
vi

ro
nm

en
ti

s
se

tu
p

as
us

ua
l.

Y
ou

m
ay

al
so

us
e

a
ta

bl
e

en
vi

ro
nm

en
tf

or
su

bt
ab

le
s.

Fo
re

ac
h

su
bfl

oa
t,

yo
u

ne
ed

to
us

e:

\
b
e
g
i
n
{
s
u
b
f
i
g
u
r
e
}
[
<
p
l
a
c
e
m
e
n
t

s
p
e
c
i
f
i
e
r
>
]
{
<
w
i
d
t
h
>
}

\
c
e
n
t
e
r
i
n
g

.
.
.

f
i
g
u
r
e

o
r

t
a
b
l
e

.
.
.



\
c
a
p
t
i
o
n
{
<
s
u
b

c
a
p
t
i
o
n
>
}

\
e
n
d
{
s
u
b
f
i
g
u
r
e
}

If
yo

u
in

te
nd

to
cr

os
s-

re
fe

re
nc

e
an

y
of

th
e

su
bfl

oa
ts

,s
ee

w
he

re
th

e
la

be
li

s
in

se
rt

ed
;\
c
a
p
t
i
o
n

ou
ts

id
e

th
e
s
u
b
f
i
g
u
r
e

-e
nv

ir
on

m
en

tw
ill

pr
ov

id
e

th
e

gl
ob

al
ca

pt
io

n.

s
u
b
c
a
p
t
i
o
n

w
ill

ar
ra

ng
e

th
e

fig
ur

es
or

ta
bl

es
si

de
-b

y-
si

de
pr

ov
id

in
g

th
ey

ca
n

fit
,o

th
er

w
is

e,
it

w
ill

au
to

m
at

ic
al

ly
sh

if
ts

ub
flo

at
s

be
lo

w
.T

hi
s

ef
fe

ct
ca

n
be

ad
de

d
m

an
ua

lly
,b

y
pu

tti
ng

th
e

ne
w

lin
e

co
m

m
an

d
(\
\

)
be

fo
re

th
e

fig
ur

e
yo

u
w

is
h

to
m

ov
e

to
a

ne
w

lin
e.

H
or

iz
on

ta
l

sp
ac

es
be

tw
ee

n
fig

ur
es

ar
e

co
nt

ro
lle

d
by

on
e

of
se

ve
ra

l
co

m
m

an
ds

,
w

hi
ch

ar
e

pl
ac

ed
in

be
tw

ee
n
\
b
e
g
i
n
{
s
u
b
f
i
g
u
r
e
}

an
d

\
e
n
d
{
s
u
b
f
i
g
u
r
e
}

:

•
A

no
n-

br
ea

ki
ng

sp
ac

e
(s

pe
ci

fie
d

by
˜a

s
in

th
e

ex
am

pl
e

ab
ov

e)
ca

n
be

us
ed

to
in

se
rt

a
sp

ac
e

in
be

tw
ee

n
th

e
su

bfi
gs

.



•
M

at
h

sp
ac

es
12

:\
q
q
u
a
d

,\
q
u
a
d

,\
;

,a
nd

\
,

•
G

en
er

ic
sp

ac
e:
\
h
s
p
a
c
e
{
l
e
n
g
t
h
}

•
A

ut
om

at
ic

al
ly

ex
pa

nd
in

g/
co

nt
ra

ct
in

g
sp

ac
e:
\
h
f
i
l
l

13
.2

.7
.

W
id

e
fig

ur
es

in
tw

o
co

lu
m

n
do

cu
m

en
ts

If
yo

u
ar

e
w

ri
tin

g
a

do
cu

m
en

t
us

in
g

tw
o

co
lu

m
ns

(i
.e

.
yo

u
st

ar
te

d
yo

ur
do

cu
m

en
t

w
ith

so
m

et
hi

ng
lik

e
\
d
o
c
u
m
e
n
t
c
l
a
s
s
[
t
w
o
c
o
l
u
m
n
]
{
a
r
t
i
c
l
e
}

),
yo

u
m

ig
ht

ha
ve

no
-

tic
ed

th
at

yo
u

ca
n'

tu
se

flo
at

in
g

el
em

en
ts

th
at

ar
e

w
id

er
th

an
th

e
w

id
th

of
a

co
lu

m
n

(u
si

ng
a

L
aT

eX
no

ta
tio

n,
w

id
er

th
an

0
.
5
\
t
e
x
t
w
i
d
t
h

),
ot

he
rw

is
e

yo
u

w
ill

se
e

th
e

im
ag

e
ov

er
la

pp
in

g
w

ith
te

xt
.

If
yo

u
re

al
ly

ha
ve

to
us

e
su

ch
w

id
e

el
em

en
ts

,t
he

on
ly

so
lu

tio
n

is
to

us
e

th
e

"s
ta

rr
ed

"
va

ri
an

ts
of

th
e

flo
at

in
g

en
vi

ro
nm

en
ts

,t
ha

ta
re
{
f
i
g
u
r
e
*
}

an
d
{
t
a
b
l
e
*
}

.T
ho

se
"s

ta
rr

ed
"

ve
rs

io
ns

w
or

k
ex

ac
tly

lik
e

th
e

st
an

da
rd

on
es

,b
ut

th
ey

w
ill

be
as

w
id

e
as

th
e

pa
ge

,s
o

yo
u

w
ill

ge
tn

o
ov

er
la

pp
in

g.

12
C

ha
pt

er
17

.1
4

on
pa

ge
56

2



A
ba

d
po

in
to

ft
ho

se
en

vi
ro

nm
en

ts
is

th
at

th
ey

ca
n

be
pl

ac
ed

on
ly

at
th

e
to

p
of

th
e

pa
ge

or
on

th
ei

ro
w

n
pa

ge
.I

fy
ou

tr
y

to
sp

ec
if

y
th

ei
rp

os
iti

on
us

in
g

m
od

i-
fie

rs
lik

e
b

or
h

th
ey

w
ill

be
ig

no
re

d.
A

dd
\
u
s
e
p
a
c
k
a
g
e
{
d
b
l
f
l
o
a
t
f
i
x
}

to
th

e
pr

ea
m

bl
e

in
or

de
rt

o
al

le
vi

at
e

th
is

pr
ob

le
m

w
ith

re
ga

rd
to

pl
ac

in
g

th
es

e
flo

at
s

at
th

e
bo

tto
m

of
a

pa
ge

,u
si

ng
th

e
op

tio
na

ls
pe

ci
fie

r
[
b
]

.
D

ef
au

lt
is

[
t
b
p
]

.H
ow

ev
er

,h
st

ill
do

es
no

tw
or

k.

To
pr

ev
en

tt
he

fig
ur

es
fr

om
be

in
g

pl
ac

ed
ou

t-
of

-o
rd

er
w

ith
re

sp
ec

tt
o

th
ei

r
"n

on
-s

ta
rr

ed
"

co
un

te
rp

ar
ts

,t
he

pa
ck

ag
e
f
i
x
l
t
x
2
e

13
sh

ou
ld

be
us

ed
(e

.g
.

\
u
s
e
p
a
c
k
a
g
e
{
f
i
x
l
t
x
2
e
}

).

13
.2

.8
.

C
us

to
m

Fl
oa

ts

If
ta

bl
es

an
d

fig
ur

es
ar

e
no

ta
de

qu
at

e
fo

ry
ou

rn
ee

ds
,t

he
n

yo
u

al
w

ay
s

ha
ve

th
e

op
tio

n
to

cr
ea

te
yo

ur
ow

n!
E

xa
m

pl
es

of
su

ch
in

st
an

ce
s

co
ul

d
be

so
ur

ce
co

de

13
h
t
t
p
:
/
/
w
w
w
.
t
e
x
.
a
c
.
u
k
/
c
g
i
-
b
i
n
/
t
e
x
f
a
q
2
h
t
m
l
?
l
a
b
e
l
=

2
c
o
l
f
l
t
o
r
d
e
r

http://www.tex.ac.uk/cgi-bin/texfaq2html?label=2colfltorder
http://www.tex.ac.uk/cgi-bin/texfaq2html?label=2colfltorder


ex
am

pl
es

,o
rm

ap
s.

Fo
ra

pr
og

ra
m

flo
at

ex
am

pl
e,

on
e

m
ig

ht
th

er
ef

or
e

w
is

h
to

cr
ea

te
a

flo
at

na
m

ed
p
r
o
g
r
a
m

.
T

he
pa

ck
ag

e
f
l
o
a
t

is
yo

ur
fr

ie
nd

fo
r

th
is

ta
sk

.A
ll

co
m

m
an

ds
to

se
tu

p
th

e
ne

w
flo

at
m

us
tb

e
pl

ac
ed

in
th

e
pr

ea
m

bl
e,

an
d

no
tw

ith
in

th
e

do
cu

m
en

t.

1.
A

dd
\
u
s
e
p
a
c
k
a
g
e
{
f
l
o
a
t
}

to
th

e
pr

ea
m

bl
e

of
yo

ur
do

cu
m

en
t

2.
D

ec
la

re
yo

ur
ne

w
flo

at
us

in
g:
\
n
e
w
f
l
o
a
t
{
t
y
p
e
}
{
p
l
a
c
e
m
e
n
t
}
{
e
x
t
}
[
o
u
t
e
r

c
o
u
n
t
e
r
]

,w
he

re
:

•
ty

pe
-

th
e

ne
w

na
m

e
yo

u
w

is
h

to
ca

ll
yo

ur
flo

at
,

in
th

is
in

st
an

ce
,

'p
ro

gr
am

'.
•

pl
ac

em
en

t
-

t,
b,

p,
or

h
(a

s
pr

ev
io

us
ly

de
sc

ri
be

d
in

Pl
ac

em
en

t14
),

w
he

re
le

tte
rs

en
um

er
at

e
pe

rm
itt

ed
pl

ac
em

en
ts

.
•

ex
t-

th
e

fil
e

na
m

e
ex

te
ns

io
n

of
an

au
xi

lia
ry

fil
e

fo
rt

he
lis

to
ffi

gu
re

s
(o

rw
ha

te
ve

r)
.L

at
ex

w
ri

te
s

th
e

ca
pt

io
ns

to
th

is
fil

e.
•

ou
te

rc
ou

nt
er

-t
he

pr
es

en
ce

of
th

is
pa

ra
m

et
er

in
di

ca
te

st
ha

tt
he

co
un

te
r

as
so

ci
at

ed
w

ith
th

is
ne

w
flo

at
sh

ou
ld

de
pe

nd
on

ou
te

r
co

un
te

r,
fo

r
ex

am
pl

e
'c

ha
pt

er
'.

14
C

ha
pt

er
13

.2
.4

on
pa

ge
41

4



3.
T

he
de

fa
ul

tn
am

e
th

at
ap

pe
ar

s
at

th
e

st
ar

to
ft

he
ca

pt
io

n
is

th
e

ty
pe

.I
f

yo
u

w
is

h
to

al
te

rt
hi

s,
us

e
\
f
l
o
a
t
n
a
m
e
{
t
y
p
e
}
{
f
l
o
a
t
n
a
m
e
}

4.
C

ha
ng

in
g

flo
at

st
yl

e
ca

n
be

is
su

ed
w

ith
\
f
l
o
a
t
s
t
y
l
e
{
s
t
y
l
e
}

(W
or

ks
on

al
l

su
bs

eq
ue

nt
\
n
e
w
f
l
o
a
t

co
m

m
an

ds
,

th
er

ef
or

e,
m

us
t

be
in

se
rt

ed
be

fo
re
\
n
e
w
f
l
o
a
t

to
be

ef
fe

ct
iv

e)
.

•
p
l
a
i
n

-t
he

no
rm

al
st

yl
e

fo
rL

at
ex

flo
at

s,
bu

tt
he

ca
pt

io
n

is
al

w
ay

s
be

lo
w

th
e

co
nt

en
t.

•
p
l
a
i
n
t
o
p

-
th

e
no

rm
al

st
yl

e
fo

r
L

at
ex

flo
at

s,
bu

t
th

e
ca

pt
io

n
is

al
w

ay
s

ab
ov

e
th

e
co

nt
en

t.
•
b
o
x
e
d

-
a

bo
x

is
dr

aw
n

th
at

su
rr

ou
nd

s
th

e
flo

at
,a

nd
th

e
ca

pt
io

n
is

pr
in

te
d

be
lo

w
.

•
r
u
l
e
d

-t
he

ca
pt

io
n

ap
pe

ar
s

ab
ov

e
th

e
flo

at
,w

ith
ru

le
s

im
m

ed
ia

te
ly

ab
ov

e
an

d
be

lo
w

.T
he

n
th

e
flo

at
co

nt
en

ts
,f

ol
lo

w
ed

by
a

fin
al

ho
riz

on
-

ta
lr

ul
e.

Fl
oa

ts
ty

le
s

ca
n

al
so

be
cu

st
om

iz
ed

as
th

e
se

co
nd

ex
am

pl
e

be
lo

w
ill

us
tr

at
es

.

A
n

ex
am

pl
e

do
cu

m
en

tu
si

ng
a

ne
w
p
r
o
g
r
a
m

flo
at

ty
pe

:



\
d
o
c
u
m
e
n
t
c
l
a
s
s
{
a
r
t
i
c
l
e
}

\
u
s
e
p
a
c
k
a
g
e
{
f
l
o
a
t
}

\
f
l
o
a
t
s
t
y
l
e
{
r
u
l
e
d
}

\
n
e
w
f
l
o
a
t
{
p
r
o
g
r
a
m
}
{
t
h
p
}
{
l
o
p
}

\
f
l
o
a
t
n
a
m
e
{
p
r
o
g
r
a
m
}
{
P
r
o
g
r
a
m
}

\
b
e
g
i
n
{
d
o
c
u
m
e
n
t
}

\
b
e
g
i
n
{
p
r
o
g
r
a
m
}

\
b
e
g
i
n
{
v
e
r
b
a
t
i
m
}

c
l
a
s
s

H
e
l
l
o
W
o
r
l
d
A
p
p

{
p
u
b
l
i
c

s
t
a
t
i
c

v
o
i
d

m
a
i
n
(
S
t
r
i
n
g
[
]

a
r
g
s
)

{
/
/
D
i
s
p
l
a
y

t
h
e

s
t
r
i
n
g

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
H
e
l
l
o

W
o
r
l
d
!
"
)
;

}
} \
e
n
d
{
v
e
r
b
a
t
i
m
}

\
c
a
p
t
i
o
n
{
T
h
e

H
e
l
l
o

W
o
r
l
d
!

p
r
o
g
r
a
m

i
n

J
a
v
a
.
}

\
e
n
d
{
p
r
o
g
r
a
m
}

\
e
n
d
{
d
o
c
u
m
e
n
t
}



T
he

v
e
r
b
a
t
i
m

en
vi

ro
nm

en
ti

s
an

en
vi

ro
nm

en
tt

ha
ti

s
al

re
ad

y
pa

rt
of

L
at

ex
.

A
lth

ou
gh

no
ti

nt
ro

du
ce

d
so

fa
r,

its
na

m
e

is
fa

irl
y

in
tu

iti
ve

!
La

te
x

w
ill

re
pr

od
uc

e
ev

er
yt

hi
ng

yo
u

gi
ve

it,
in

cl
ud

in
g

ne
w

lin
es

,s
pa

ce
s,

et
c.

It
is

go
od

fo
rs

ou
rc

e
co

de
,b

ut
if

yo
u

w
an

tt
o

in
tr

od
uc

e
a

lo
to

fc
od

e
yo

u
m

ig
ht

co
ns

id
er

us
in

g
th

e
l
i
s
t
i
n
g
s
1
5

pa
ck

ag
e,

th
at

w
as

m
ad

e
ju

st
fo

ri
t.

W
hi

le
th

is
is

us
ef

ul
,o

ne
sh

ou
ld

be
ca

re
fu

lw
he

n
em

be
dd

in
g

th
e

flo
at

w
ith

in
an

ot
he

r
flo

at
.

In
pa

rt
ic

ul
ar

,
th

e
er

ro
r
n
o
t
i
n
o
u
t
e
r
p
a
r
m
o
d
e

m
ay

oc
cu

r.
O

ne
so

lu
tio

n
m

ig
ht

be
to

us
e

th
e

[H
]o

pt
io

n
(n

ot
an

y
ot

he
r)

on
th

e
in

ne
r

flo
at

,a
s

th
is

op
tio

n
"p

in
s"

th
e

in
ne

rfl
oa

tt
o

th
e

ou
te

ro
ne

.

N
ew

ly
cr

ea
te

d
flo

at
s

w
ith

ne
w

flo
at

ca
n

al
so

be
us

ed
in

co
m

bi
na

tio
n

w
ith

th
e

w
ra

pfi
g

pa
ck

ag
e

fr
om

ab
ov

e.
E

.g
.t

he
fo

llo
w

in
g

co
de

cr
ea

te
s

a
flo

at
in

g
te

xt
bo

x,
w

hi
ch

flo
at

s
in

th
e

te
xt

on
th

e
ri

gh
ts

id
e

of
th

e
pa

ge
an

d
is

co
m

pl
et

e
w

ith
ca

pt
io

n,
nu

m
be

ri
ng

,a
n

in
de

x
fil

e
w

ith
th

e
ex

te
ns

io
n

.lo
b

an
d

a
cu

st
om

iz
at

io
n

of
th

e
flo

at
's

vi
su

al
la

yo
ut

:

15
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
L
a
T
e
X
%
2
F
P
a
c
k
a
g
e
s
%
2
F
L
i
s
t
i
n
g
s

http://en.wikibooks.org/wiki/LaTeX%2FPackages%2FListings


\
d
o
c
u
m
e
n
t
c
l
a
s
s
{
a
r
t
i
c
l
e
}

%
h
a
v
e

h
y
p
e
r
r
e
f

p
a
c
k
a
g
e

b
e
f
o
r
e

f
l
o
a
t

i
n

o
r
d
e
r

t
o

g
e
t

s
t
r
a
n
g
e

e
r
r
o
r
s

w
i
t
h

.
\
t
h
e
H
f
l
o
a
t
b
o
x

\
u
s
e
p
a
c
k
a
g
e
[
p
d
f
t
e
x
]
{
h
y
p
e
r
r
e
f
}

\
u
s
e
p
a
c
k
a
g
e
{
f
l
o
a
t
}

%
a
l
l
o
w
s

u
s
e

o
f

"
@
"

b
e
f
o
r
e

\
b
e
g
i
n
{
d
o
c
u
m
e
n
t
}

\
m
a
k
e
a
t
l
e
t
t
e
r

%
t
h
i
s

c
r
e
a
t
e
s

a
c
u
s
t
o
m

a
n
d

s
i
m
p
l
e
r

r
u
l
e
d

b
o
x

s
t
y
l
e

\
n
e
w
c
o
m
m
a
n
d
\
f
l
o
a
t
c
@
s
i
m
p
l
e
r
u
l
e
[
2
]
{
{
\
@
f
s
@
c
f
o
n
t

#
1

#
2
}
\
p
a
r
}

\
n
e
w
c
o
m
m
a
n
d
\
f

s
@
s
i
m
p
l
e
r
u
l
e
{
\
d
e
f
\
@
f
s
@
c
f
o
n
t
{
\
b
f
s
e
r
i
e
s
}
\
l
e
t
\
@
f
s
@
c
a
p
t
\
f
l
o
a
t
c
@
s
i
m
p
l
e
r
u
l
e

\
d
e
f
\
@
f
s
@
p
r
e
{
\
h
r
u
l
e

h
e
i
g
h
t
.
8
p
t

d
e
p
t
h
0
p
t

\
k
e
r
n
4
p
t
}
%

\
d
e
f
\
@
f
s
@
p
o
s
t
{
\
k
e
r
n
4
p
t
\
h
r
u
l
e

h
e
i
g
h
t
.
8
p
t

d
e
p
t
h
0
p
t

\
k
e
r
n
4
p
t

\
r
e
l
a
x
}
%

\
d
e
f
\
@
f
s
@
m
i
d
{
\
k
e
r
n
8
p
t
}
%

\
l
e
t
\
@
f
s
@
i
f
t
o
p
c
a
p
t
\
i
f
t
r
u
e
}

%
t
h
i
s

c
o
d
e

b
l
o
c
k

d
e
f
i
n
e
s

t
h
e

n
e
w

a
n
d

c
u
s
t
o
m

f
l
o
a
t
b
o
x

f
l
o
a
t

e
n
v
i
r
o
n
m
e
n
t

\
f
l
o
a
t
s
t
y
l
e
{
s
i
m
p
l
e
r
u
l
e
}

\
n
e
w
f
l
o
a
t
{
f
l
o
a
t
b
o
x
}
{
t
h
p
}
{
l
o
b
}
[
s
e
c
t
i
o
n
]



\
f
l
o
a
t
n
a
m
e
{
f
l
o
a
t
b
o
x
}
{
T
e
x
t

B
o
x
}

\
b
e
g
i
n
{
d
o
c
u
m
e
n
t
}

\
b
e
g
i
n
{
f
l
o
a
t
b
o
x
}
{
r
}
{
}

\
t
e
x
t
i
t
{
B
o
o
t
s
t
r
a
p
p
i
n
g
}

i
s

a
r
e
s
a
m
p
l
i
n
g

t
e
c
h
n
i
q
u
e

u
s
e
d

f
o
r

r
o
b
u
s
t
l
y

e
s
t
i
m
a
t
i
n
g

s
t
a
t
i
s
t
i
c
a
l

q
u
a
n
t
i
t
i
e
s
,

s
u
c
h

a
s

t
h
e

m
o
d
e
l

f
i
t

$
R
^
2
$
.

I
t

o
f
f
e
r
s

s
o
m
e

p
r
o
t
e
c
t
i
o
n

a
g
a
i
n
s
t

t
h
e

s
a
m
p
l
i
n
g

b
i
a
s
.

\
c
a
p
t
i
o
n
{
B
o
o
t
s
t
r
a
p
p
i
n
g
}

\
e
n
d
{
f
l
o
a
t
b
o
x
}

\
e
n
d
{
d
o
c
u
m
e
n
t
}



13
.2

.9
.

C
ap

tio
n

St
yl

es

To
ch

an
ge

th
e

ap
pe

ar
an

ce
of

ca
pt

io
ns

,
us

e
th

e
c
a
p
t
i
o
n

ht
tp

://
m

ir
ro

r.c
ta

n.
or

g/
m

ac
ro

s/
la

te
x/

co
nt

ri
b/

ca
pt

io
n/

ca
pt

io
n-

en
g.

pd
f16

pa
ck

ag
e.

Fo
re

xa
m

pl
e,

to
m

ak
e

al
lc

ap
tio

n
la

be
ls

sm
al

la
nd

bo
ld

:

\
u
s
e
p
a
c
k
a
g
e
[
f
o
n
t
=
s
m
a
l
l
,
l
a
b
e
l
f
o
n
t
=
b
f
]
{
c
a
p
t
i
o
n
}

T
he

K
O

M
A

sc
ri

pt
pa

ck
ag

es
ht

tp
://

w
w

w
.k

om
as

cr
ip

t.d
e/

17
ha

ve
th

ei
ro

w
n

ca
p-

tio
n

cu
st

om
iz

in
g

fe
at

ur
es

w
ith

e.
g.
\
c
a
p
t
i
o
n
a
b
o
v
e

,\
c
a
p
t
i
o
n
f
o
r
m
a
t

an
d
\
s
e
t
c
a
p
w
i
d
t
h

.H
ow

ev
er

th
es

e
de

fin
iti

on
s

ha
ve

lim
ite

d
ef

fe
ct

on
ne

w
ly

cr
ea

te
d

flo
at

en
vi

ro
nm

en
ts

w
ith

th
e
w
r
a
p
f
i
g

pa
ck

ag
e.

A
lte

rn
at

iv
el

y,
yo

u
ca

n
re

de
fin

e
th

e
\th

efi
gu

re
co

m
m

an
d:

16
h
t
t
p
:
/
/
m
i
r
r
o
r
.
c
t
a
n
.
o
r
g
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/
c
a
p
t
i
o
n
/

c
a
p
t
i
o
n
-
e
n
g
.
p
d
f

17
h
t
t
p
:
/
/
w
w
w
.
k
o
m
a
s
c
r
i
p
t
.
d
e
/

http://mirror.ctan.org/macros/latex/contrib/caption/caption-eng.pdf
http://mirror.ctan.org/macros/latex/contrib/caption/caption-eng.pdf
http://www.komascript.de/


\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
t
h
e
f
i
g
u
r
e
}
{
\
a
r
a
b
i
c
{
s
e
c
t
i
o
n
}
.
\
a
r
a
b
i
c
{
f
i
g
u
r
e
}
}

Se
e

th
is

pa
ge

18
fo

rm
or

e
in

fo
rm

at
io

n
on

co
un

te
rs

.

13
.3

.
L

ab
el

si
n

th
e

fig
ur

es

Th
er

e
is

a
La

Te
X

pa
ck

ag
e

lp
ic

19
to

pu
tL

aT
eX

on
to

p
of

in
cl

ud
ed

gr
ap

hi
cs

,t
hu

s
al

lo
w

in
g

to
ad

d
Te

X
an

no
ta

tio
ns

to
im

po
rt

ed
gr

ap
hi

cs
.I

td
efi

ne
s

a
co

nv
en

ie
nt

in
te

rf
ac

e
to

pu
tT

eX
ov

er
in

cl
ud

ed
gr

ap
hi

cs
,a

nd
al

lo
w

s
fo

rd
ra

w
in

g
a

w
hi

te
ba

ck
gr

ou
nd

un
de

r
th

e
ty

pe
se

t
m

at
er

ia
l

to
ov

er
sh

ad
ow

th
e

gr
ap

hi
cs

.
It

is
a

be
tte

ra
lte

rn
at

iv
e

fo
rl

ab
el

s
in

si
de

of
gr

ap
hi

cs
;y

ou
do

no
th

av
e

to
ch

an
ge

te
xt

si
ze

w
he

n
re

sc
al

in
g

pi
ct

ur
es

,a
nd

al
lL

aT
eX

po
w

er
is

av
ai

la
bl

e
fo

rl
ab

el
s.

18
C

ha
pt

er
6.

1.
6

on
pa

ge
20

3
19

h
t
t
p
:
/
/
w
w
w
.
m
a
t
h
.
u
n
i
-
l
e
i
p
z
i
g
.
d
e
/
~
m
a
t
v
e
y
e
v
/
l
p
i
c
/

http://www.math.uni-leipzig.de/~matveyev/lpic/


A
ve

ry
si

m
ila

rp
ac

ka
ge

,w
ith

so
m

ew
ha

td
iff

er
en

ts
yn

ta
x,

is
pi

nl
ab

el
20

.T
he

lin
k

gi
ve

n
al

so
po

in
ts

to
th

e
pa

ck
ag

es
ps

fr
ag

an
d

ov
er

pi
c.

A
m

uc
h

m
or

e
co

m
pl

ic
at

ed
pa

ck
ag

e
w

hi
ch

ca
n

be
us

ed
in

th
e

sa
m

e
w

ay
is

tik
z21

.
tik

z
is

a
fr

on
t-

en
d

to
a

dr
aw

in
g

lib
ra

ry
ca

lle
d

pg
f

(w
hi

ch
is

us
ed

to
m

ak
e

be
am

er
).

It
ca

n
be

us
ed

to
la

be
lfi

gu
re

s
by

ad
di

ng
te

xt
no

de
s

on
to

p
of

an
im

ag
e

no
de

.

13
.3

.1
.

Su
m

m
ar

y

T
ha

tc
on

cl
ud

es
al

lt
he

fu
nd

am
en

ta
ls

of
flo

at
s.

Y
ou

w
ill

ho
pe

fu
lly

se
e

ho
w

m
uc

h
ea

si
er

it
is

to
le

tL
at

ex
do

al
lt

he
ha

rd
w

or
k

an
d

tw
ea

k
th

e
pa

ge
la

yo
ut

s
in

or
de

rt
o

ge
ty

ou
rfi

gu
re

s
in

th
e

be
st

pl
ac

e.
A

s
al

w
ay

s,
th

e
fa

ct
th

at
L

aT
eX

ta
ke

s
ca

re
of

al
lc

ap
tio

n
an

d
re

fe
re

nc
e

nu
m

be
ri

ng
is

a
gr

ea
tt

im
e

sa
ve

r.

20
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
h
e
l
p
/
C
a
t
a
l
o
g
u
e
/
e
n
t
r
i
e
s
/

p
i
n
l
a
b
e
l
.
h
t
m
l

21
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
p
k
g
/
p
g
f

http://www.ctan.org/tex-archive/help/Catalogue/entries/pinlabel.html
http://www.ctan.org/tex-archive/help/Catalogue/entries/pinlabel.html
http://www.ctan.org/pkg/pgf


13
.4

.
R

ef
er

en
ce

s



14
.

H
yp

er
lin

ks

L
aT

eX
en

ab
le

s
ty

pe
se

tti
ng

of
hy

pe
rl

in
ks

,u
se

fu
lw

he
n

th
e

re
su

lti
ng

fo
rm

at
is

PD
F,

an
d

th
e

hy
pe

rl
in

ks
ca

n
be

fo
llo

w
ed

.
It

do
es

so
us

in
g

th
e

pa
ck

ag
e

hy
pe

rr
ef

.

14
.1

.
H

yp
er

re
f

T
he

pa
ck

ag
e
h
y
p
e
r
r
e
f

pr
ov

id
es

L
aT

eX
th

e
ab

ili
ty

to
cr

ea
te

hy
pe

rl
in

ks
w

ith
in

th
e

do
cu

m
en

t.
It

w
or

ks
w

ith
pd

fla
te

x
an

d
al

so
w

ith
st

an
da

rd
"l

at
ex

"
us

ed
w

ith
dv

ip
s

an
d

gh
os

ts
cr

ip
to

rd
vi

pd
fm

to
bu

ild
a

PD
F

fil
e.

If
yo

u
lo

ad
it,

437



yo
u

w
ill

ha
ve

th
e

po
ss

ib
ili

ty
to

in
cl

ud
e

in
te

ra
ct

iv
e

ex
te

rn
al

lin
ks

an
d

al
ly

ou
r

in
te

rn
al

re
fe

re
nc

es
w

ill
be

tu
rn

ed
to

hy
pe

rli
nk

s.
Th

e
co

m
pi

le
rp

dfl
at

ex
m

ak
es

it
po

ss
ib

le
to

cr
ea

te
PD

F
fil

es
di

re
ct

ly
fr

om
th

e
La

Te
X

so
ur

ce
,a

nd
PD

F
su

pp
or

ts
m

or
e

fe
at

ur
es

th
an

D
V

I.
In

pa
rt

ic
ul

ar
PD

F
su

pp
or

ts
hy

pe
rl

in
ks

,a
nd

th
e

on
ly

w
ay

to
in

tr
od

uc
e

th
em

in
L

aT
eX

is
us

in
g
h
y
p
e
r
r
e
f

.
M

or
eo

ve
r,

PD
F

ca
n

co
nt

ai
n

ot
he

ri
nf

or
m

at
io

n
ab

ou
ta

do
cu

m
en

ts
uc

h
as

th
e

tit
le

,t
he

au
th

or
,e

tc
.,

an
d

yo
u

ca
n

ed
it

th
os

e
us

in
g

th
is

sa
m

e
pa

ck
ag

e.

14
.2

.
U

sa
ge

T
he

ba
si

c
us

ag
e

w
ith

th
e

st
an

da
rd

se
tti

ng
s

is
st

ra
ig

ht
fo

rw
ar

d.
Ju

st
lo

ad
th

e
pa

ck
ag

e
in

th
e

pr
ea

m
bl

e,
at

th
e

en
d

of
al

lt
he

ot
he

rp
ac

ka
ge

s
bu

tp
rio

rt
o

ot
he

r
se

tti
ng

s:

\
u
s
e
p
a
c
k
a
g
e
{
h
y
p
e
r
r
e
f
}



T
hi

s
w

ill
au

to
m

at
ic

al
ly

tu
rn

al
ly

ou
r

in
te

rn
al

re
fe

re
nc

es
in

to
hy

pe
rl

in
ks

.
It

w
on

't
af

fe
ct

th
e

w
ay

to
w

ri
te

yo
ur

do
cu

m
en

ts
:j

us
tk

ee
p

on
us

in
g

th
e

st
an

da
rd

\
l
a
b
e
l

- \
r
e
f

sy
st

em
(d

is
cu

ss
ed

in
th

e
ch

ap
te

r
on

L
ab

el
s

an
d

C
ro

ss
-r

ef
er

en
ci

ng
1 )

;
w

ith
h
y
p
e
r
r
e
f

th
os

e
"c

on
ne

ct
io

ns
"

w
ill

be
co

m
e

lin
ks

an
d

yo
u

w
ill

be
ab

le
to

cl
ic

k
on

th
em

to
be

re
di

re
ct

ed
to

th
e

rig
ht

pa
ge

.M
or

eo
ve

rt
he

ta
bl

e
of

co
nt

en
ts

,
lis

to
ffi

gu
re

s/
ta

bl
es

an
d

in
de

x
w

ill
be

m
ad

e
of

hy
pe

rl
in

ks
,t

oo
.

14
.2

.1
.

C
om

m
an

ds

T
he

pa
ck

ag
e

pr
ov

id
es

th
re

e
us

ef
ul

co
m

m
an

ds
fo

r
in

se
rt

in
g

lin
ks

po
in

tin
g

ou
ts

id
e

th
e

do
cu

m
en

t.

1
C

ha
pt

er
19

on
pa

ge
64

7



\h
yp

er
re

f

U
sa

ge
:

\
h
y
p
e
r
r
e
f
[
l
a
b
e
l
_
n
a
m
e
]
{
'
'
l
i
n
k

t
e
x
t
'
'
}

T
hi

s
w

ill
ha

ve
th

e
sa

m
e

ef
fe

ct
as

\
r
e
f
{
l
a
b
e
l
_
n
a
m
e
}

bu
tw

ill
m

ak
e

th
e

te
xt

lin
k

te
xt

a
fu

ll
lin

k,
in

st
ea

d.
T

he
tw

o
ca

n
be

co
m

bi
ne

d,
fo

re
xa

m
pl

e
in

w
e

u
s
e

\
h
y
p
e
r
r
e
f
[
m
a
i
n
l
e
m
m
a
]
{
l
e
m
m
a

\
r
e
f
*
{
m
a
i
n
l
e
m
m
a
}
}

N
ot

e
th

e
*

af
te

r
\
r
e
f

fo
ra

vo
id

in
g

ne
st

ed
hy

pe
rl

in
ks

.

If
th

e
le

m
m

a
la

be
lle

d
as

"m
ai

nl
em

m
a"

w
as

nu
m

be
r4

.1
.1

,t
he

n
th

e
ou

tp
ut

te
d

te
xt

w
ou

ld
be

"w
e

us
e

le
m

m
a

4.
1.

1"
w

ith
th

e
hy

pe
rl

in
k

as
ex

pe
ct

ed
.



\u
rl

U
sa

ge
:

\
u
r
l
{
'
'
m
y
_
u
r
l
'
'
}

It
w

ill
sh

ow
th

e
U

R
L

us
in

g
a

m
on

o-
sp

ac
ed

fo
nt

an
d,

if
yo

u
cl

ic
k

on
it,

yo
ur

br
ow

se
rw

ill
be

op
en

ed
po

in
tin

g
at

it.

\h
re

f

U
sa

ge
:

\
h
r
e
f
{
'
'
m
y
_
u
r
l
'
'
}
{
'
'
d
e
s
c
r
i
p
t
i
o
n
'
'
}

It
w

ill
sh

ow
th

e
st

ri
ng

"d
es

cr
ip

tio
n"

us
in

g
st

an
da

rd
do

cu
m

en
tf

on
tb

ut
,i

fy
ou

cl
ic

k
on

it,
yo

ur
br

ow
se

r
w

ill
be

op
en

ed
po

in
tin

g
at

"m
y_

ur
l"

.
H

er
e

is
an

ex
am

pl
e:



\
u
r
l
{
h
t
t
p
:
/
/
w
w
w
.
w
i
k
i
b
o
o
k
s
.
o
r
g
}

\
h
r
e
f
{
h
t
t
p
:
/
/
w
w
w
.
w
i
k
i
b
o
o
k
s
.
o
r
g
}
{
w
i
k
i
b
o
o
k
s

h
o
m
e
}

B
ot

h
po

in
t

at
th

e
sa

m
e

pa
ge

,
bu

t
in

th
e

fir
st

ca
se

th
e

U
R

L
w

ill
be

sh
ow

n,
w

hi
le

in
th

e
se

co
nd

ca
se

th
e

U
R

L
w

ill
be

hi
dd

en
.N

ot
e

th
at

,i
fy

ou
pr

in
ty

ou
r

do
cu

m
en

t,
th

e
lin

k
st

or
ed

us
in

g
\
h
r
e
f

w
ill

no
tb

e
sh

ow
n

an
yw

he
re

in
th

e
do

cu
m

en
t.

14
.2

.2
.

O
th

er
po

ss
ib

ili
tie

s

A
pa

rt
fr

om
lin

ki
ng

to
w

eb
si

te
s

di
sc

us
se

d
ab

ov
e,
h
y
p
e
r
r
e
f

ca
n

be
us

ed
to

pr
ov

id
e
m
a
i
l
t
o

lin
ks

,l
in

ks
to

lo
ca

lfi
le

s,
an

d
lin

ks
to

an
yw

he
re

w
ith

in
th

e
PD

F
ou

tp
ut

fil
e.



M
ai

la
dd

re
ss

A
po

ss
ib

le
w

ay
to

in
se

rt
em

ai
ll

in
ks

is
by

\
h
r
e
f
{
m
a
i
l
t
o
:
m
y
_
a
d
d
r
e
s
s
@
w
i
k
i
b
o
o
k
s
.
o
r
g
}
{
m
y
\
_
a
d
d
r
e
s
s
@
w
i
k
i
b
o
o
k
s
.
o
r
g
}

it
ju

st
sh

ow
s

yo
ur

em
ai

la
dd

re
ss

(s
o

pe
op

le
ca

n
kn

ow
it

ev
en

if
th

e
do

cu
m

en
t

is
pr

in
te

d
on

pa
pe

r)
bu

t,
if

th
e

re
ad

er
cl

ic
ks

on
it,

(s
)h

e
ca

n
ea

si
ly

se
nd

yo
u

an
em

ai
l.

O
r,

to
in

co
rp

or
at

e
th

e
u
r
l

pa
ck

ag
e'

s
fo

rm
at

tin
g

an
d

lin
e

br
ea

ki
ng

ab
ili

tie
s

in
to

th
e

di
sp

la
ye

d
te

xt
,u

se
2

\
h
r
e
f
{
m

a
i
l
t
o
:
m
y
_
a
d
d
r
e
s
s
@
w
i
k
i
b
o
o
k
s
.
o
r
g
}
{
\
n
o
l
i
n
k
u
r
l
{
m
y
_
a
d
d
r
e
s
s
@
w
i
k
i
b
o
o
k
s
.
o
r
g
}
}

W
he

n
us

in
g

th
is

fo
rm

,n
ot

e
th

at
th

e
\
n
o
l
i
n
k
u
r
l

co
m

m
an

d
is

fr
ag

ile
an

d
if

th
e

hy
pe

rli
nk

is
in

si
de

of
a

m
ov

in
g

ar
gu

m
en

t,
it

m
us

t
be

pr
ec

ee
de

d
by

a

2
E

m
ai

ll
in

k
w

ith
hy

pe
rr

ef
,u

rl
pa

ck
ag

es
3 ..

R
et

ri
ev

ed



\
p
r
o
t
e
c
t

co
m

m
an

d.

L
oc

al
fil

e

Fi
le

s
ca

n
al

so
be

lin
ke

d
us

in
g

th
e

ur
lo

rt
he

hr
ef

co
m

m
an

ds
.Y

ou
si

m
pl

y
ha

ve
to

ad
d

th
e

st
ri

ng
r
u
n
:

at
th

e
be

gi
nn

in
g

of
th

e
lin

k
st

ri
ng

:

\
u
r
l
{
r
u
n
:
/
p
a
t
h
/
t
o
/
m
y
/
f
i
l
e
.
e
x
t
}

\
h
r
e
f
{
r
u
n
:
/
p
a
t
h
/
t
o
/
m
y
/
f
i
l
e
.
e
x
t
}
{
t
e
x
t

d
i
s
p
l
a
y
e
d
}

Y
ou

ca
n

us
e

re
la

tiv
e

pa
th

s
to

lin
k

do
cu

m
en

ts
ne

ar
th

e
lo

ca
tio

n
of

yo
ur

cu
rr

en
t

do
cu

m
en

t;
in

or
de

r
to

do
so

,u
se

th
e

st
an

da
rd

U
ni

x-
lik

e
no

ta
tio

n
(.
/

is
th

e
cu

rr
en

td
ir

ec
to

ry
,.
.
/

is
th

e
pr

ev
io

us
di

re
ct

or
y,

et
c.

)



14
.2

.3
.

H
yp

er
lin

k
an

d
H

yp
er

ta
rg

et

It
is

al
so

po
ss

ib
le

to
cr

ea
te

an
an

ch
or

an
yw

he
re

in
th

e
do

cu
m

en
t

(w
ith

or
w

ith
ou

tc
ap

tio
n)

an
d

to
lin

k
to

it,
w

ith
:

\
h
y
p
e
r
l
i
n
k
{
l
a
b
e
l
}
{
a
n
c
h
o
r

c
a
p
t
i
o
n
}

an
d

\
h
y
p
e
r
t
a
r
g
e
t
{
l
a
b
e
l
}
{
l
i
n
k

c
a
p
t
i
o
n
}

14
.3

.
C

us
to

m
iz

at
io

n

T
he

st
an

da
rd

se
tti

ng
s

sh
ou

ld
be

fin
e

fo
rm

os
tu

se
rs

,b
ut

if
yo

u
w

an
tt

o
ch

an
ge

so
m

et
hi

ng
,y

ou
ca

n
ea

si
ly

do
it.

T
he

re
ar

e
se

ve
ra

lv
ar

ia
bl

es
yo

u
ca

n
ch

an
ge

an
d

th
er

e
ar

e
tw

o
m

et
ho

ds
to

pa
ss

th
os

e
to

th
e

pa
ck

ag
e.

Y
ou

ca
n

pa
ss

th
e

op
tio

ns
as

an
ar

gu
m

en
to

f
th

e
pa

ck
ag

e
w

he
n

yo
u

lo
ad

it
(t

ha
t's

th
e

st
an

da
rd

w
ay

pa
ck

ag
es

w
or

k)
,o

ry
ou

ca
n

us
e

th
e
\
h
y
p
e
r
s
e
t
u
p

co
m

m
an

d:



\
h
y
p
e
r
s
e
t
u
p
{
'
'
o
p
t
i
o
n
1
'
'

[
,

.
.
.
]
}

yo
u

ca
n

pa
ss

as
m

an
y

op
tio

ns
as

yo
u

w
an

t;
se

pa
ra

te
th

em
w

ith
a

co
m

m
a.

O
pt

io
ns

ha
ve

to
be

in
th

e
fo

rm
:

v
a
r
i
a
b
l
e
_
n
a
m
e
=
n
e
w
_
v
a
l
u
e

ex
ac

tly
th

e
sa

m
e

fo
rm

at
ha

s
to

be
us

ed
if

yo
u

pa
ss

th
os

e
op

tio
ns

to
th

e
pa

ck
ag

e
w

hi
le

lo
ad

in
g

it,
lik

e
th

is
:

\
u
s
e
p
a
c
k
a
g
e
[
'
'
o
p
t
i
o
n
1
,

o
p
t
i
o
n
2
'
'
]
{
h
y
p
e
r
r
e
f
}

H
er

e
is

a
lis

to
ft

he
po

ss
ib

le
va

ri
ab

le
s

yo
u

ca
n

ch
an

ge
(f

or
th

e
co

m
pl

et
e

lis
t,

se
e

th
e

of
fic

ia
ld

oc
um

en
ta

tio
n)

.T
he

de
fa

ul
tv

al
ue

s
ar

e
w

ri
tte

n
in

an
up

ri
gh

t
fo

nt
:

C
he

ck
ou

t3
.8

B
ig

lis
ta

th
yp

er
re

f-
m

an
ua

la
tt

ug
.o

rg
4

4
h
t
t
p
:
/
/
w
w
w
.
t
u
g
.
o
r
g
/
a
p
p
l
i
c
a
t
i
o
n
s
/
h
y
p
e
r
r
e
f
/
m
a
n
u
a
l
.
h
t
m
l
#

x
1
-
1
2
0
0
0
3
.
8

http://www.tug.org/applications/hyperref/manual.html#x1-120003.8
http://www.tug.org/applications/hyperref/manual.html#x1-120003.8


va
ri

ab
le

va
lu

es
co

m
m

en
t

b
o
o
k
m
a
r
k
s

=
t
r
u
e
,
f
a
l
s
e

sh
ow

or
hi

de
th

e
bo

ok
-

m
ar

ks
ba

rw
he

n
di

s-
pl

ay
in

g
th

e
do

cu
m

en
t

u
n
i
c
o
d
e

=
f
a
l
s
e
,
t
r
u
e

al
lo

w
s

to
us

e
ch

ar
-

ac
te

rs
of

no
n-

L
at

in
ba

se
d

la
ng

ua
ge

s
in

A
cr

ob
at

’s
bo

ok
m

ar
ks



va
ri

ab
le

va
lu

es
co

m
m

en
t

p
d
f
b
o
r
d
e
r

=
{
R
a
d
i
u
s
H

R
a
d
i
u
s
V
W
i
d
t
h

[
D
a
s
h
-
P
a
t
t
e
r
n
]
}

se
tt

he
st

yl
e

of
th

e
bo

r-
de

ra
ro

un
d

a
lin

k.
T

he
fir

st
tw

o
pa

ra
m

et
er

s
(R

ad
iu

sH
,R

ad
iu

sV
)

ha
ve

no
ef

fe
ct

in
m

os
t

pd
fv

ie
w

er
s.

W
id

th
de

fin
es

th
e

th
ic

kn
es

s
of

th
e

bo
rd

er
.D

as
h-

Pa
tte

rn
is

a
se

ri
es

of
nu

m
be

rs
se

pa
ra

te
d

by
sp

ac
e

an
d

en
cl

os
ed

by
bo

x-
br

ac
ke

ts
.I

ti
s

an
op

tio
na

lp
ar

am
et

er
to

sp
ec

if
y

th
e

le
ng

th
of

ea
ch

lin
e

&
ga

p
in

th
e

da
sh

pa
tte

rn
.F

or
ex

am
pl

e,
{0

0
0.

5
[3

3]
}

is
su

pp
os

ed
to

dr
aw

a
sq

ua
re

bo
x

(n
o

ro
un

de
d

co
rn

er
s)

of
w

id
th

0.
5

an
d

a
da

sh
pa

tte
rn

w
ith

a
da

sh
of

le
ng

th
3

fo
llo

w
ed

by
a

ga
p

of
le

ng
th

3.
T

he
re

is
no

un
if

or
m

ity
in

w
he

th
er

/h
ow

di
ff

er
en

t
pd

fv
ie

w
er

s
re

nd
er

th
e

da
sh

pa
tte

rn
.



va
ri

ab
le

va
lu

es
co

m
m

en
t

p
d
f
t
o
o
l
b
a
r

=
t
r
u
e
,
f
a
l
s
e

sh
ow

or
hi

de
A

cr
o-

ba
t’s

to
ol

ba
r

p
d
f
m
e
n
u
b
a
r

=
t
r
u
e
,
f
a
l
s
e

sh
ow

or
hi

de
A

cr
o-

ba
t’s

m
en

u
p
d
f
f
i
t
w
i
n
d
o
w

=
t
r
u
e
,
f
a
l
s
e

re
si

ze
do

cu
m

en
tw

in
-

do
w

to
fit

do
cu

m
en

t
si

ze
p
d
f
s
t
a
r
t
v
i
e
w

=
{
F
i
t
H
}
,
{
F
i
t
V
}
,
e
t
c
5
.

fit
th

e
w

id
th

of
th

e
pa

ge
to

th
e

w
in

do
w

p
d
f
t
i
t
l
e

=
{
t
e
x
t
}

de
fin

e
th

e
tit

le
th

at
ge

ts
di

sp
la

ye
d

in
th

e
"D

oc
um

en
tI

nf
o"

w
in

-
do

w
of

A
cr

ob
at

5
O

th
er

po
ss

ib
le

va
lu

es
ar

e
de

fin
ed

in
th

e
hy

pe
rr

ef
m

an
ua

lˆ
{h
t
t
p
:
/
/
m
i
r
r
o
r
.
s
w
i
t
c
h
.

c
h
/
f
t
p
/
m
i
r
r
o
r
/
t
e
x
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/
h
y
p
e
r
r
e
f
/
d
o
c
/
m
a
n
u
a
l
.

h
t
m
l
#
T
B
L
-
7
-
4
0
-
1
}

http://mirror.switch.ch/ftp/mirror/tex/macros/latex/contrib/hyperref/doc/manual.html#TBL-7-40-1
http://mirror.switch.ch/ftp/mirror/tex/macros/latex/contrib/hyperref/doc/manual.html#TBL-7-40-1
http://mirror.switch.ch/ftp/mirror/tex/macros/latex/contrib/hyperref/doc/manual.html#TBL-7-40-1


va
ri

ab
le

va
lu

es
co

m
m

en
t

p
d
f
a
u
t
h
o
r

=
{
t
e
x
t
}

th
e

na
m

e
of

th
e

PD
F’

s
au

th
or

,i
tw

or
ks

lik
e

th
e

on
e

ab
ov

e
p
d
f
s
u
b
j
e
c
t

=
{
t
e
x
t
}

su
bj

ec
to

ft
he

do
cu

-
m

en
t,

it
w

or
ks

lik
e

th
e

on
e

ab
ov

e
p
d
f
c
r
e
a
t
o
r

=
{
t
e
x
t
}

cr
ea

to
ro

ft
he

do
cu

-
m

en
t,

it
w

or
ks

lik
e

th
e

on
e

ab
ov

e
p
d
f
p
r
o
d
u
c
e
r

=
{
t
e
x
t
}

pr
od

uc
er

of
th

e
do

cu
-

m
en

t,
it

w
or

ks
lik

e
th

e
on

e
ab

ov
e

p
d
f
k
e
y
w
o
r
d
s

=
{
t
e
x
t
}

lis
to

fk
ey

w
or

ds
,s

ep
-

ar
at

ed
by

br
ac

ke
ts

,
ex

am
pl

e
be

lo
w



va
ri

ab
le

va
lu

es
co

m
m

en
t

p
d
f
n
e
w
w
i
n
d
o
w

(
=
t
r
u
e
,
f
a
l
s
e
)

de
fin

e
if

a
ne

w
w

in
-

do
w

sh
ou

ld
ge

t
op

en
ed

w
he

n
a

lin
k

le
ad

s
ou

to
ft

he
cu

r-
re

nt
do

cu
m

en
t

p
a
g
e
b
a
c
k
r
e
f

(
=
f
a
l
s
e
,
t
r
u
e
)

ac
tiv

at
e

ba
ck

re
fe

r-
en

ce
s

in
si

de
bi

bl
i-

og
ra

ph
y.

M
us

tb
e

sp
ec

ifi
ed

as
pa

rt
of

th
e

\u
se

pa
ck

ag
e{

}
st

at
e-

m
en

t.



va
ri

ab
le

va
lu

es
co

m
m

en
t

c
o
l
o
r
l
i
n
k
s

(
=
f
a
l
s
e
,
t
r
u
e
)

su
rr

ou
nd

th
e

lin
ks

by
co

lo
rf

ra
m

es
(f
a
l
s
e

)
or

co
lo

rs
th

e
te

xt
of

th
e

lin
ks

(t
r
u
e

).
T

he
co

lo
ro

ft
he

se
lin

ks
ca

n
be

co
nfi

gu
re

d
us

in
g

th
e

fo
llo

w
in

g
op

tio
ns

(d
ef

au
lt

co
lo

rs
ar

e
sh

ow
n)

:
h
i
d
e
l
i
n
k
s

hi
de

lin
ks

(r
em

ov
in

g
co

lo
ra

nd
bo

rd
er

)
l
i
n
k
c
o
l
o
r

=
r
e
d

co
lo

ro
fi

nt
er

na
ll

in
ks

(s
ec

tio
ns

,p
ag

es
,e

tc
.)



va
ri

ab
le

va
lu

es
co

m
m

en
t

l
i
n
k
t
o
c

=
n
o
n
e
,
s
e
c
t
i
o
n
,
p
a
g
e
,
a
l
l

de
fin

es
w

hi
ch

pa
rt

of
an

en
tr

y
in

th
e

ta
bl

e
of

co
nt

en
ts

is
m

ad
e

in
to

a
lin

k
c
i
t
e
c
o
l
o
r

=
g
r
e
e
n

co
lo

ro
fc

ita
tio

n
lin

ks
(b

ib
lio

gr
ap

hy
)

f
i
l
e
c
o
l
o
r

=
m
a
g
e
n
t
a

co
lo

ro
ffi

le
lin

ks
u
r
l
c
o
l
o
r

=
c
y
a
n

co
lo

ro
fU

R
L

lin
ks

(m
ai

l,
w

eb
)

l
i
n
k
b
o
r
d
e
r
c
o
l
o
r

=
{
1
0
0
}

co
lo

ro
ff

ra
m

e
ar

ou
nd

in
te

rn
al

lin
ks

(i
f

c
o
l
o
r
l
i
n
k
s
=
f
a
l
s
e

)
c
i
t
e
b
o
r
d
e
r
c
o
l
o
r

=
{
0
1
0
}

co
lo

ro
ff

ra
m

e
ar

ou
nd

ci
ta

tio
ns

u
r
l
b
o
r
d
e
r
c
o
l
o
r

=
{
0
1
1
}

co
lo

ro
ff

ra
m

e
ar

ou
nd

U
R

L
lin

ks



Pl
ea

se
no

te
,t

ha
te

xp
lic

ite
R

G
B

sp
ec

ifi
ca

tio
n

is
on

ly
al

lo
w

ed
fo

r
th

e
bo

rd
er

co
lo

rs
(li

ke
lin

kb
or

de
rc

ol
or

et
c.

),
w

hi
le

th
e

ot
he

rs
m

ay
on

ly
as

si
gn

ed
to

na
m

ed
co

lo
rs

(w
hi

ch
yo

u
ca

n
de

fin
e

yo
ur

ow
n,

se
e

C
ol

or
s6 )

.
In

or
de

r
to

sp
ee

d
up

yo
ur

cu
st

om
iz

at
io

n
pr

oc
es

s,
he

re
is

a
lis

tw
ith

th
e

va
ri

ab
le

s
w

ith
th

ei
rd

ef
au

lt
va

lu
e.

C
op

y
it

in
yo

ur
do

cu
m

en
ta

nd
m

ak
e

th
e

ch
an

ge
s

yo
u

w
an

t.
N

ex
tt

o
th

e
va

ri
ab

le
s,

th
er

e
is

a
sh

or
te

xp
la

na
tio

ns
of

th
ei

rm
ea

ni
ng

:

\
h
y
p
e
r
s
e
t
u
p
{

b
o
o
k
m
a
r
k
s
=
t
r
u
e
,

%
s
h
o
w

b
o
o
k
m
a
r
k
s

b
a
r
?

u
n
i
c
o
d
e
=
f
a
l
s
e
,

%
n
o
n
-
L
a
t
i
n

c
h
a
r
a
c
t
e
r
s

i
n

A
c
r
o
b
a
t
’
s

b
o
o
k
m
a
r
k
s

p
d
f
t
o
o
l
b
a
r
=
t
r
u
e
,

%
s
h
o
w

A
c
r
o
b
a
t
’
s

t
o
o
l
b
a
r
?

p
d
f
m
e
n
u
b
a
r
=
t
r
u
e
,

%
s
h
o
w

A
c
r
o
b
a
t
’
s

m
e
n
u
?

p
d
f
f
i
t
w
i
n
d
o
w
=
f
a
l
s
e
,

%
w
i
n
d
o
w

f
i
t

t
o

p
a
g
e

w
h
e
n

o
p
e
n
e
d

p
d
f
s
t
a
r
t
v
i
e
w
=
{
F
i
t
H
}
,

%
f
i
t
s

t
h
e

w
i
d
t
h

o
f

t
h
e

p
a
g
e

t
o

t
h
e

w
i
n
d
o
w

p
d
f
t
i
t
l
e
=
{
M
y

t
i
t
l
e
}
,

%
t
i
t
l
e

p
d
f
a
u
t
h
o
r
=
{
A
u
t
h
o
r
}
,

%
a
u
t
h
o
r

p
d
f
s
u
b
j
e
c
t
=
{
S
u
b
j
e
c
t
}
,

%
s
u
b
j
e
c
t

o
f

t
h
e

d
o
c
u
m
e
n
t

p
d
f
c
r
e
a
t
o
r
=
{
C
r
e
a
t
o
r
}
,

%
c
r
e
a
t
o
r

o
f

t
h
e

d
o
c
u
m
e
n
t

6
C

ha
pt

er
15

on
pa

ge
47

1



p
d
f
p
r
o
d
u
c
e
r
=
{
P
r
o
d
u
c
e
r
}
,
%

p
r
o
d
u
c
e
r

o
f

t
h
e

d
o
c
u
m
e
n
t

p
d
f
k
e
y
w
o
r
d
s
=
{
k
e
y
w
o
r
d
1
}

{
k
e
y
2
}

{
k
e
y
3
}
,
%

l
i
s
t

o
f

k
e
y
w
o
r
d
s

p
d
f
n
e
w
w
i
n
d
o
w
=
t
r
u
e
,

%
l
i
n
k
s

i
n

n
e
w

w
i
n
d
o
w

c
o
l
o
r
l
i
n
k
s
=
f
a
l
s
e
,

%
f
a
l
s
e
:

b
o
x
e
d

l
i
n
k
s
;

t
r
u
e
:

c
o
l
o
r
e
d

l
i
n
k
s

l
i
n
k
c
o
l
o
r
=
r
e
d
,

%
c
o
l
o
r

o
f

i
n
t
e
r
n
a
l

l
i
n
k
s

c
i
t
e
c
o
l
o
r
=
g
r
e
e
n
,

%
c
o
l
o
r

o
f

l
i
n
k
s

t
o

b
i
b
l
i
o
g
r
a
p
h
y

f
i
l
e
c
o
l
o
r
=
m
a
g
e
n
t
a
,

%
c
o
l
o
r

o
f

f
i
l
e

l
i
n
k
s

u
r
l
c
o
l
o
r
=
c
y
a
n

%
c
o
l
o
r

o
f

e
x
t
e
r
n
a
l

l
i
n
k
s

} If
yo

u
do

n'
tn

ee
d

su
ch

a
hi

gh
cu

st
om

iz
at

io
n,

he
re

ar
e

so
m

e
sm

al
le

rb
ut

us
ef

ul
ex

am
pl

es
.W

he
n

cr
ea

tin
g

PD
Fs

de
st

in
ed

fo
rp

ri
nt

in
g,

co
lo

re
d

lin
ks

ar
e

no
ta

go
od

th
in

g
as

th
ey

en
d

up
in

gr
ay

in
th

e
fin

al
ou

tp
ut

,m
ak

in
g

it
di

ffi
cu

lt
to

re
ad

.
Y

ou
ca

n
us

e
co

lo
rf

ra
m

es
,w

hi
ch

ar
e

no
tp

ri
nt

ed
:

\
u
s
e
p
a
c
k
a
g
e
{
h
y
p
e
r
r
e
f
}

\
h
y
p
e
r
s
e
t
u
p
{
c
o
l
o
r
l
i
n
k
s
=
f
a
l
s
e
}

or
m

ak
e

lin
ks

bl
ac

k:

\
u
s
e
p
a
c
k
a
g
e
{
h
y
p
e
r
r
e
f
}



\
h
y
p
e
r
s
e
t
u
p
{

c
o
l
o
r
l
i
n
k
s
,
%

c
i
t
e
c
o
l
o
r
=
b
l
a
c
k
,
%

f
i
l
e
c
o
l
o
r
=
b
l
a
c
k
,
%

l
i
n
k
c
o
l
o
r
=
b
l
a
c
k
,
%

u
r
l
c
o
l
o
r
=
b
l
a
c
k

} W
he

n
yo

u
ju

st
w

an
tt

o
pr

ov
id

e
in

fo
rm

at
io

n
fo

rt
he

D
oc

um
en

tI
nf

o
se

ct
io

n
of

th
e

PD
F

fil
e,

as
w

el
la

s
en

ab
lin

g
ba

ck
re

fe
re

nc
es

in
si

de
bi

bl
io

gr
ap

hy
:

\
u
s
e
p
a
c
k
a
g
e
[
p
d
f
a
u
t
h
o
r
=
{
A
u
t
h
o
r
'
s

n
a
m
e
}
,
%

p
d
f
t
i
t
l
e
=
{
D
o
c
u
m
e
n
t

T
i
t
l
e
}
,
%

p
a
g
e
b
a
c
k
r
e
f
=
t
r
u
e
,
%

p
d
f
t
e
x
]
{
h
y
p
e
r
r
e
f
}

B
y

de
fa

ul
t,

U
R

Ls
ar

e
pr

in
te

d
us

in
g

m
on

o-
sp

ac
ed

fo
nt

s.
If

yo
u

do
n'

tl
ik

e
it

an
d

yo
u

w
an

tt
he

m
to

be
pr

in
te

d
w

ith
th

e
sa

m
e

st
yl

e
of

th
e

re
st

of
th

e
te

xt
,y

ou
ca

n
us

e
th

is
:

\
u
r
l
s
t
y
l
e
{
s
a
m
e
}



14
.4

.
Pr

ob
le

m
sw

ith
L

in
ks

an
d

E
qu

at
io

ns

M
es

sa
ge

s
lik

e
th

e
fo

llo
w

in
g

!
p
d
f
T
e
X

w
a
r
n
i
n
g

(
e
x
t
4
)
:

d
e
s
t
i
n
a
t
i
o
n

w
i
t
h

t
h
e

s
a
m
e

i
d
e
n
t
i
f
i
e
r

(
n
a
m
e
{

e
q
u
a
t
i
o
n
.
1
.
7
.
7
.
3
0
}
)

h
a
s

b
e
e
n

a
l
r
e
a
d
y

u
s
e
d
,

d
u
p
l
i
c
a
t
e

i
g
n
o
r
e
d

ap
pe

ar
,w

he
n

yo
u

ha
ve

m
ad

e
so

m
et

hi
ng

lik
e

\
b
e
g
i
n
{
e
q
n
a
r
r
a
y
}
a
=
b
\
n
o
n
u
m
b
e
r
\
e
n
d
{
e
q
n
a
r
r
a
y
}

T
he

er
ro

rd
is

ap
pe

ar
s,

if
yo

u
us

e
in

st
ea

d
th

is
fo

rm
:

\
b
e
g
i
n
{
e
q
n
a
r
r
a
y
*
}
a
=
b
\
e
n
d
{
e
q
n
a
r
r
a
y
*
}

B
ew

ar
e

th
at

th
e

sh
ow

n
lin

e
nu

m
be

r
is

of
te

n
co

m
pl

et
el

y
di

ff
er

en
t

fr
om

th
e

er
ro

ne
ou

s
lin

e.



Po
ss

ib
le

so
lu

tio
n:

Pl
ac

e
th

e
am

sm
at

h
pa

ck
ag

e
be

fo
re

th
e

hy
pe

rr
ef

pa
ck

ag
e.

14
.5

.
Pr

ob
le

m
sw

ith
L

in
ks

an
d

Pa
ge

s

M
es

sa
ge

s
lik

e
th

e
fo

llo
w

in
g:

!
p
d
f
T
e
X

w
a
r
n
i
n
g

(
e
x
t
4
)
:

d
e
s
t
i
n
a
t
i
o
n

w
i
t
h

t
h
e

s
a
m
e

i
d
e
n
t
i
f
i
e
r

(
n
a
m
e
{
p
a
g
e
.
1
}
)

h
a
s

b
e
e
n

a
l
r
e
a
d
y

u
s
e
d
,

d
u
p
l
i
c
a
t
e

i
g
n
o
r
e
d

ap
pe

ar
w

he
n

a
co

un
te

rg
et

s
re

in
iti

al
iz

ed
,f

or
ex

am
pl

e
by

us
in

g
th

e
co

m
m

an
d

\
m
a
i
n
m
a
t
t
e
r

pr
ov

id
ed

by
th

e
bo

ok
do

cu
m

en
tc

la
ss

.
It

re
se

ts
th

e
pa

ge
nu

m
be

r
co

un
te

r
to

1
pr

io
r

to
th

e
fir

st
ch

ap
te

r
of

th
e

bo
ok

.
B

ut
as

th
e

pr
ef

ac
e

of
th

e
bo

ok
al

so
ha

s
a

pa
ge

nu
m

be
r

1
al

l
lin

ks
to

"p
ag

e
1"

w
ou

ld
no

t
be

un
iq

ue
an

ym
or

e,
he

nc
e

th
e

no
tic

e
th

at
"d

up
lic

at
e

ha
s

be
en

ig
no

re
d.

"
T

he
co

un
te

r
m

ea
su

re



co
ns

is
ts

of
pu

tti
ng

p
l
a
i
n
p
a
g
e
s
=
f
a
l
s
e

in
to

th
e
h
y
p
e
r
r
e
f

op
tio

ns
.T

hi
s

un
fo

rtu
na

te
ly

on
ly

he
lp

s
w

ith
th

e
pa

ge
co

un
te

r.
A

n
ev

en
m

or
e

ra
di

ca
ls

ol
ut

io
n

is
to

us
e

th
e

op
tio

n
h
y
p
e
r
t
e
x
n
a
m
e
s
=
f
a
l
s
e

,b
ut

th
is

w
ill

ca
us

e
th

e
pa

ge
lin

ks
in

th
e

in
de

x
to

st
op

w
or

ki
ng

.

T
he

be
st

so
lu

tio
n

is
to

gi
ve

ea
ch

pa
ge

a
un

iq
ue

na
m

e
by

us
in

g
th

e
\
p
a
g
e
n
u
m
b
e
r
i
n
g

co
m

m
an

d:

\
p
a
g
e
n
u
m
b
e
r
i
n
g
{
a
l
p
h
}

%
a
,

b
,

c
,

.
.
.

.
.
.

t
i
t
l
e
p
a
g
e
,

o
t
h
e
r

f
r
o
n
t

m
a
t
t
e
r

.
.
.

\
p
a
g
e
n
u
m
b
e
r
i
n
g
{
r
o
m
a
n
}

%
i
,

i
i
,

i
i
i
,

i
v
,

.
.
.

.
.
.

t
a
b
l
e

o
f

c
o
n
t
e
n
t
s
,

t
a
b
l
e

o
f

f
i
g
u
r
e
s
,

.
.
.

\
p
a
g
e
n
u
m
b
e
r
i
n
g
{
a
r
a
b
i
c
}

%
1
,

2
,

3
,

4
,

.
.
.

.
.
.

b
e
g
i
n
n
i
n
g

o
f

t
h
e

m
a
i
n

m
a
t
t
e
r

(
c
h
a
p
t
e
r

1
)

.
.
.

A
no

th
er

so
lu

tio
n

is
to

us
e

\
p
a
g
e
n
u
m
b
e
r
i
n
g
{
a
l
p
h
}

be
fo

re
th

e
co

m
m

an
d



\
m
a
k
e
t
i
t
l
e

,w
hi

ch
w

ill
gi

ve
th

e
tit

le
pa

ge
th

e
la

be
lp

ag
e.

a.
Si

nc
e

th
e

pa
ge

nu
m

be
r

is
su

pp
re

ss
ed

,i
tw

on
't

m
ak

e
a

di
ff

er
en

ce
to

th
e

ou
tp

ut
.

B
y

ch
an

gi
ng

th
e

pa
ge

nu
m

be
ri

ng
ev

er
y

tim
e

be
fo

re
th

e
co

un
te

ri
s

re
se

t,
ea

ch
pa

ge
ge

ts
a

un
iq

ue
na

m
e.

In
th

is
ca

se
,t

he
pa

ge
s

w
ou

ld
be

nu
m

be
re

d
a,

b,
c,

i,
ii,

iii
,i

v,
v,

1,
2,

3,
4,

5,
...

If
yo

u
do

n'
tw

an
tt

he
pa

ge
nu

m
be

rs
to

be
vi

si
bl

e
(f

or
ex

am
pl

e,
du

rin
g

th
e

fr
on

t
m

at
te

rp
ar

t)
,u

se
\
p
a
g
e
s
t
y
l
e
{
e
m
p
t
y
}

.
.
.

\
p
a
g
e
s
t
y
l
e
{
p
l
a
i
n
}

.T
he

im
po

rt
an

tp
oi

nt
is

th
at

al
th

ou
gh

th
e

nu
m

be
rs

ar
e

no
tv

is
ib

le
,e

ac
h

pa
ge

w
ill

ha
ve

a
un

iq
ue

na
m

e.

A
no

th
er

m
or

e
fle

xi
bl

e
ap

pr
oa

ch
is

to
se

tt
he

co
un

te
rt

o
so

m
et

hi
ng

ne
ga

tiv
e:

\
s
e
t
c
o
u
n
t
e
r
{
p
a
g
e
}
{
-
1
0
0
}

.
.
.

t
i
t
l
e
p
a
g
e
,

o
t
h
e
r

f
r
o
n
t

m
a
t
t
e
r

.
.
.

\
p
a
g
e
n
u
m
b
e
r
i
n
g
{
r
o
m
a
n
}

%
i
,

i
i
,

i
i
i
,

i
v
,

.
.
.



.
.
.

t
a
b
l
e

o
f

c
o
n
t
e
n
t
s
,

t
a
b
l
e

o
f

f
i
g
u
r
e
s
,

.
.
.

\
p
a
g
e
n
u
m
b
e
r
i
n
g
{
a
r
a
b
i
c
}

%
1
,

2
,

3
,

4
,

.
.
.

.
.
.

b
e
g
i
n
n
i
n
g

o
f

t
h
e

m
a
i
n

m
a
t
t
e
r

(
c
h
a
p
t
e
r

1
)

.
.
.

w
hi

ch
w

ill
gi

ve
th

e
fir

st
pa

ge
s

a
un

iq
ue

ne
ga

tiv
e

nu
m

be
r.

T
he

pr
ob

le
m

ca
n

al
so

oc
cu

r
w

ith
th

e
a
l
g
o
r
i
t
h
m
s

pa
ck

ag
e:

be
ca

us
e

ea
ch

al
go

ri
th

m
us

es
th

e
sa

m
e

lin
e-

nu
m

be
ri

ng
sc

he
m

e,
th

e
lin

e
id

en
tifi

er
s

fo
r

th
e

se
co

nd
an

d
fo

llo
w

-o
n

al
go

ri
th

m
s

w
ill

be
du

pl
ic

at
es

of
th

e
fir

st
.

T
he

pr
ob

le
m

oc
cu

rs
w

ith
eq

ua
tio

n
id

en
tifi

er
s

if
yo

u
us

e
\
n
o
n
u
m
b
e
r

on
ev

er
y

lin
e

of
an

eq
na

rr
ay

en
vi

ro
nm

en
t.

In
th

is
ca

se
,

us
e

th
e

*'
ed

fo
rm

in
st

ea
d,

e.
g.

\
b
e
g
i
n
{
e
q
n
a
r
r
a
y
*
}

.
.
.

\
e
n
d
{
e
q
n
a
r
r
a
y
*
}

(w
hi

ch
is

an
un

nu
m

be
re

d
eq

ua
tio

n
ar

ra
y)

,a
nd

re
m

ov
e

th
e

no
w

un
ne

ce
ss

ar
y

\
n
o
n
u
m
b
e
r

co
m

m
an

ds
.



If
yo

ur
ur

l's
ar

e
to

o
lo

ng
an

d
ru

nn
in

g
of

fo
ft

he
pa

ge
,t

ry
us

in
g

th
e
b
r
e
a
k
u
r
l

pa
ck

ag
e

to
sp

lit
th

e
ur

lo
ve

rm
ul

tip
le

lin
es

.T
hi

s
is

es
pe

ci
al

ly
im

po
rt

an
ti

n
a

m
ul

tic
ol

um
n

en
vi

ro
nm

en
tw

he
re

th
e

lin
e

w
id

th
is

gr
ea

tly
sh

or
te

ne
d.

14
.6

.
Pr

ob
le

m
sw

ith
B

oo
km

ar
ks

T
he

te
xt

di
sp

la
ye

d
by

bo
ok

m
ar

ks
do

es
no

ta
lw

ay
s

lo
ok

lik
e

yo
u

ex
pe

ct
it

to
lo

ok
.B

ec
au

se
bo

ok
m

ar
ks

ar
e

"j
us

tt
ex

t"
,m

uc
h

fe
w

er
ch

ar
ac

te
rs

ar
e

av
ai

la
bl

e
fo

r
bo

ok
m

ar
ks

th
an

fo
r

no
rm

al
L

aT
eX

te
xt

.
H

yp
er

re
f

w
ill

no
rm

al
ly

no
tic

e
su

ch
pr

ob
le

m
s

an
d

pu
tu

p
a

w
ar

ni
ng

:

P
a
c
k
a
g
e

h
y
p
e
r
r
e
f

W
a
r
n
i
n
g
:

T
o
k
e
n

n
o
t

a
l
l
o
w
e
d

i
n

a
P
D
F
D
o
c
E
n
c
o
d
e
d

s
t
r
i
n
g
:

Y
ou

ca
n

no
w

w
or

k
ar

ou
nd

th
is

pr
ob

le
m

by
pr

ov
id

in
g

a
te

xt
st

ri
ng

fo
r

th
e

bo
ok

m
ar

ks
,w

hi
ch

re
pl

ac
es

th
e

of
fe

nd
in

g
te

xt
:



\
t
e
x
o
r
p
d
f
s
t
r
i
n
g
{
'
'
T
E
X

t
e
x
t
'
'
}
{
'
'
B
o
o
k
m
a
r
k

T
e
x
t
'
'
}

M
at

h
ex

pr
es

si
on

s
ar

e
a

pr
im

e
ca

nd
id

at
e

fo
rt

hi
s

ki
nd

of
pr

ob
le

m
:

\
s
e
c
t
i
o
n
{
\
t
e
x
o
r
p
d
f
s
t
r
i
n
g
{
$
E
=
m
c
^
2
$
}
{
E
=
m
c
2
}
}

w
hi

ch
tu

rn
s

\
s
e
c
t
i
o
n
{
$
E
=
m
c
^
2
$
}

to
E
=
m
c
2

in
th

e
bo

ok
m

ar
k

ar
ea

.
C

ol
or

ch
an

ge
s

al
so

do
no

tt
ra

ve
lw

el
li

nt
o

bo
ok

m
ar

ks
:

\
s
e
c
t
i
o
n
{
\
t
e
x
t
c
o
l
o
r
{
r
e
d
}
{
R
e
d

!
}
}

pr
od

uc
es

th
e

st
ri

ng
"r

ed
R

ed
!"

.T
he

co
m

m
an

d
\
t
e
x
t
c
o
l
o
r

ge
ts

ig
no

re
d

bu
ti

ts
ar

gu
m

en
t(

re
d)

ge
ts

pr
in

te
d.

If
yo

u
us

e:



\
s
e
c
t
i
o
n
{
\
t
e
x
o
r
p
d
f
s
t
r
i
n
g
{
\
t
e
x
t
c
o
l
o
r
{
r
e
d
}
{
R
e
d

!
}
}
{
R
e
d
\

!
}
}

th
e

re
su

lt
w

ill
be

m
uc

h
m

or
e

le
gi

bl
e.

If
yo

u
w

ri
te

yo
ur

do
cu

m
en

ti
n

un
ic

od
e

an
d

us
e

th
e
u
n
i
c
o
d
e

op
tio

n
fo

rt
he

h
y
p
e
r
r
e
f

pa
ck

ag
e

yo
u

ca
n

us
e

un
ic

od
e

ch
ar

ac
te

rs
in

bo
ok

m
ar

ks
.T

hi
s

w
ill

gi
ve

yo
u

a
m

uc
h

la
rg

er
se

le
ct

io
n

of
ch

ar
ac

te
rs

to
pi

ck
fr

om
w

he
n

us
in

g
\
t
e
x
o
r
p
d
f
s
t
r
i
n
g

. 14
.7

.
Pr

ob
le

m
sw

ith
ta

bl
es

an
d

fig
ur

es

T
he

lin
ks

cr
ea

te
d

by
h
y
p
e
r
r
e
f

po
in

t
to

th
e

la
be

l
cr

ea
te

d
w

ith
in

th
e

flo
at

en
vi

ro
nm

en
t,

w
hi

ch
,

as
pr

ev
io

us
ly

de
sc

ri
be

d7 ,
m

us
t

al
w

ay
s

be
se

t
af

te
r

th
e

ca
pt

io
n.

Si
nc

e
th

e
ca

pt
io

n
is

us
ua

lly
be

lo
w

a
fig

ur
e

or
ta

bl
e,

7
C

ha
pt

er
13

.2
.3

on
pa

ge
41

3



th
e

fig
ur

e
or

ta
bl

e
its

el
f

w
ill

no
t

be
vi

si
bl

e
up

on
cl

ic
ki

ng
th

e
lin

k8 .
A

w
or

ka
ro

un
d

ex
is

ts
by

us
in

g
th

e
pa

ck
ag

e
h
y
p
c
a
p

ht
tp

://
w

w
w

.c
ta

n.
or

g/
te

x-
ar

ch
iv

e/
m

ac
ro

s/
la

te
x/

co
nt

ri
b/

ob
er

di
ek

/h
yp

ca
p.

pd
f9

w
ith

:

\
u
s
e
p
a
c
k
a
g
e
[
a
l
l
]
{
h
y
p
c
a
p
}

B
e

su
re

to
ca

ll
th

is
pa

ck
ag

e
af

te
r

lo
ad

in
g
h
y
p
e
r
r
e
f

,w
hi

ch
sh

ou
ld

ot
he

rw
is

e
be

lo
ad

ed
la

st
.

If
yo

u
us

e
th

e
w
r
a
p
f
i
g

pa
ck

ag
e

m
en

tio
ne

d
in

th
e

"W
ra

pp
in

g
te

xt
ar

ou
nd

fig
ur

es
10

"
se

ct
io

n
of

th
e

"F
lo

at
s,

Fi
gu

re
sa

nd
C

ap
tio

ns
"

ch
ap

te
r,

or
ot

he
rs

im
ila

r
pa

ck
ag

es
th

at
de

fin
e

th
ei

ro
w

n
en

vi
ro

nm
en

ts
,y

ou
w

ill
ne

ed
to

m
an

ua
lly

in
cl

ud
e

\
c
a
p
s
t
a
r
t

in
th

os
e

en
vi

ro
nm

en
ts

,e
.g

.:

8
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/

h
y
p
e
r
r
e
f
/
R
E
A
D
M
E

9
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/

o
b
e
r
d
i
e
k
/
h
y
p
c
a
p
.
p
d
f

10
C

ha
pt

er
13

.2
.4

on
pa

ge
41

4

http://www.ctan.org/tex-archive/macros/latex/contrib/hyperref/README
http://www.ctan.org/tex-archive/macros/latex/contrib/hyperref/README
http://www.ctan.org/tex-archive/macros/latex/contrib/oberdiek/hypcap.pdf
http://www.ctan.org/tex-archive/macros/latex/contrib/oberdiek/hypcap.pdf


\
b
e
g
i
n
{
w
r
a
p
f
i
g
u
r
e
}
{
R
}
{
0
.
5
\
t
e
x
t
w
i
d
t
h
}

\
c
a
p
s
t
a
r
t

\
b
e
g
i
n
{
c
e
n
t
e
r
}

\
i
n
c
l
u
d
e
g
r
a
p
h
i
c
s
[
w
i
d
t
h
=
0
.
4
8
\
t
e
x
t
w
i
d
t
h
]
{
f
i
l
e
n
a
m
e
}

\
e
n
d
{
c
e
n
t
e
r
}

\
c
a
p
t
i
o
n
{
\
l
a
b
e
l
{
l
a
b
e
l
n
a
m
e
}
a

f
i
g
u
r
e
}

\
e
n
d
{
w
r
a
p
f
i
g
u
r
e
}

14
.8

.
Pr

ob
le

m
sw

ith
lo

ng
ca

pt
io

n
an

d
\li

st
of

fig
ur

es
or

lo
ng

tit
le

T
he

re
is

an
is

su
e

w
he

n
us

in
g

\
l
i
s
t
o
f
f
i
g
u
r
e
s

w
ith

h
y
p
e
r
r
e
f

fo
rl

on
g

ca
pt

io
ns

or
lo

ng
tit

le
s.

T
hi

s
ha

pp
en

s
w

he
n

th
e

ca
p-

tio
ns

(o
rt

he
tit

le
s)

ar
e

lo
ng

er
th

an
th

e
pa

ge
w

id
th

(a
bo

ut
7-

9
w

or
ds

de
pe

nd
in

g
on

yo
ur

se
tti

ng
s)

.T
o

fix
th

is
,y

ou
ne

ed
to

us
e

th
e

op
tio

n
br

ea
kl

in
ks

w
he

n
fir

st
de

cl
ar

in
g:



\
u
s
e
p
a
c
k
a
g
e
[
b
r
e
a
k
l
i
n
k
s
]
{
h
y
p
e
r
r
e
f
}

T
hi

s
w

ill
th

en
ca

us
e

th
e

lin
ks

in
th

e
\
l
i
s
t
o
f
f
i
g
u
r
e
s

to
w

or
d

w
ra

p
pr

op
er

ly
.

14
.9

.
Pr

ob
le

m
sw

ith
al

re
ad

y
ex

is
tin

g
.to

c,
.lo

fa
nd

si
m

ila
r

fil
es

Th
e

fo
rm

at
of

so
m

e
of

th
e

au
xi

lli
ar

y
fil

es
ge

ne
ra

te
d

by
la

te
x

ch
an

ge
s

w
he

n
yo

u
in

cl
ud

e
th

e
h
y
p
e
r
r
e
f

pa
ck

ag
e.

O
ne

ca
n

th
er

ef
or

e
en

co
un

te
r

er
ro

rs
lik

e
!

A
r
g
u
m
e
n
t
o
f
\
H
y
@
s
e
t
r
e
f
@
l
i
n
k
h
a
s
a
n
e
x
t
r
a
}
.

w
he

n
th

e
do

cu
m

en
t

is
ty

pe
se

t
w

ith
h
y
p
e
r
r
e
f

fo
r

th
e

fir
st

tim
e

an
d

th
es

e
fil

es
al

re
ad

y
ex

is
t.

T
he

so
lu

tio
n

to
th

e
pr

ob
le

m
is

to
de

le
te

al
lt

he
fil

es
th

at
la

te
x

us
es

to
ge

tr
ef

er
en

ce
s

ri
gh

ta
nd

ty
pe

se
ta

ga
in

.



14
.1

0.
Pr

ob
le

m
sw

ith
fo

ot
no

te
sa

nd
sp

ec
ia

lc
ha

ra
ct

er
s

Se
e

th
e

re
le

va
nt

se
ct

io
n11

.

14
.1

1.
Pr

ob
le

m
sw

ith
B

ea
m

er

U
si

ng
th

e
co

m
m

an
d

\
h
y
p
e
r
r
e
f
[
s
o
m
e
_
l
a
b
e
l
]
{
s
o
m
e

t
e
x
t
}

is
br

ok
en

w
he

n
po

in
te

d
at

a
la

be
l.

In
st

ea
d

of
se

nd
in

g
th

e
us

er
to

th
e

de
si

re
d

la
be

l,
up

on
cl

ic
ki

ng
th

e
us

er
w

ill
be

se
nt

to
th

e
fir

st
fr

am
e.

A
si

m
pl

e
w

or
k

ar
ou

nd
ex

is
ts

;

in
st

ea
d

of
us

in
g

\
p
h
a
n
t
o
m
s
e
c
t
i
o
n
\
l
a
b
e
l
{
s
o
m
e
_
l
a
b
e
l
}

11
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
L
a
T
e
X
%
2
F
F
o
r
m
a
t
t
i
n
g
%
2
3
C
o
m
m
o
n
_

p
r
o
b
l
e
m
s
_
a
n
d
_
w
o
r
k
a
r
o
u
n
d
s

http://en.wikibooks.org/wiki/LaTeX%2FFormatting%23Common_problems_and_workarounds
http://en.wikibooks.org/wiki/LaTeX%2FFormatting%23Common_problems_and_workarounds


to
la

be
ly

ou
rf

ra
m

es
,u

se
\
h
y
p
e
r
t
a
r
g
e
t
{
s
o
m
e
_
l
a
b
e
l
}
{
}

an
d

re
fe

re
nc

e
it

w
ith

\
h
y
p
e
r
l
i
n
k
{
s
o
m
e
_
l
a
b
e
l
}
{
s
o
m
e

t
e
x
t
}

. 14
.1

2.
R

ef
er

en
ce

s





15
.

C
ol

or
s

A
dd

in
g

co
lo

rs
to

yo
ur

te
xt

is
su

pp
or

te
d

by
th

e
c
o
l
o
r

pa
ck

ag
e.

U
si

ng
th

is
pa

ck
ag

e,
yo

u
ca

n
se

tt
he

co
lo

ro
ft

he
fo

nt
of

th
e

te
xt

,a
nd

se
tt

he
ba

ck
gr

ou
nd

co
lo

ro
ft

he
pa

ge
.Y

ou
ca

n
us

e
on

e
of

th
e

pr
ed

efi
ne

d
co

lo
rs

su
ch

as
w

hi
te

,r
ed

,
or

ye
llo

w
,o

ry
ou

ca
n

de
fin

e
yo

ur
ow

n
na

m
ed

co
lo

rs
.I

t's
al

so
po

ss
ib

le
to

co
lo

r
fo

rm
ul

as
in

m
at

h-
en

vi
ro

nm
en

ts
.

471



15
.1

.
A

dd
in

g
th

e
co

lo
r

pa
ck

ag
e

To
m

ak
e

us
e

of
th

es
e

co
lo

rf
ea

tu
re

s
th

e
co

lo
rp

ac
ka

ge
m

us
tb

e
in

se
rte

d
in

to
th

e
pr

ea
m

bl
e.

\
u
s
e
p
a
c
k
a
g
e
{
c
o
l
o
r
}

Y
ou

m
ay

al
so

w
an

tt
o

ad
d

to
th

e
pr

ea
m

bl
e

af
te

rt
he

pr
ev

io
us

lin
e:

\
u
s
e
p
a
c
k
a
g
e
[
u
s
e
n
a
m
e
s
,
d
v
i
p
s
n
a
m
e
s
,
s
v
g
n
a
m
e
s
,
t
a
b
l
e
]
{
x
c
o
l
o
r
}

T
he

\u
se

pa
ck

ag
e

is
ob

vi
ou

s,
bu

tt
he

in
iti

al
iz

at
io

n
of

ad
di

tio
na

lc
om

m
an

ds
lik

e
us

en
am

es
al

lo
w

s
yo

u
to

us
e

na
m

es
of

th
e

de
fa

ul
tc

ol
or

s,
th

e
sa

m
e

16
ba

se
co

lo
rs

as
us

ed
in

H
T

M
L

.T
he

dv
ip

sn
am

es
al

lo
w

s
yo

u
ac

ce
ss

to
m

or
e

co
lo

rs
,

an
ot

he
r6

4,
an

d
sv

gn
am

es
al

lo
w

s
ac

ce
ss

to
ab

ou
t1

50
co

lo
rs

.T
he

in
iti

al
iz

at
io

n
of

"t
ab

le
"

al
lo

w
s

co
lo

rs
to

be
ad

de
d

to
ta

bl
es

by
pl

ac
in

g
th

e
co

lo
rc

om
m

an
d

ju
st

be
fo

re
th

e
ta

bl
e.

T
he

pa
ck

ag
e

lo
ad

ed
he

re
is

th
e

"x
co

lo
r"

pa
ck

ag
e.



If
yo

u
ne

ed
m

or
e

co
lo

rs
,t

he
n

yo
u

m
ay

al
so

w
an

tt
o

lo
ok

at
ad

di
ng

th
e

x1
1n

am
es

to
th

e
in

iti
al

iz
at

io
n

se
ct

io
n

as
w

el
l,

th
is

of
fe

rs
m

or
e

th
an

30
0

co
lo

rs
,b

ut
yo

u
ne

ed
to

m
ak

e
su

re
yo

ur
xc

ol
or

pa
ck

ag
e

is
th

e
m

os
tr

ec
en

ty
ou

ca
n

do
w

nl
oa

d.

15
.2

.
E

nt
er

in
g

co
lo

re
d

te
xt

T
he

si
m

pl
es

tw
ay

to
ty

pe
co

lo
re

d
te

xt
is

by
:

\
t
e
x
t
c
o
l
o
r
{
d
e
c
l
a
r
e
d
-
c
o
l
o
r
}
{
t
e
x
t
}

w
he

re
de

cl
ar

ed
-c

ol
or

is
a

co
lo

rt
ha

tw
as

de
fin

ed
be

fo
re

by
\
d
e
f
i
n
e
c
o
l
o
r

. A
no

th
er

po
ss

ib
le

w
ay

is
by

{
\
c
o
l
o
r
{
d
e
c
l
a
r
e
d
-
c
o
l
o
r
}

t
e
x
t
}



th
at

w
ill

sw
itc

h
th

e
st

an
da

rd
te

xt
co

lo
rt

o
th

e
co

lo
ry

ou
w

an
t.

It
w

ill
w

or
k

un
til

th
e

en
d

of
th

e
cu

rr
en

tT
eX

gr
ou

p.
Fo

re
xa

m
pl

e:

\
e
m
p
h
{
s
o
m
e

b
l
a
c
k

t
e
x
t
,

\
c
o
l
o
r
{
r
e
d
}

f
o
l
l
o
w
e
d

b
y

a
r
e
d

f
r
a
g
m
e
n
t
}
,

g
o
i
n
g

b
l
a
c
k

a
g
a
i
n
.

Fi
gu

re
51

T
he

di
ff

er
en

ce
be

tw
ee

n
\
t
e
x
t
c
o
l
o
r

an
d

\
c
o
l
o
r

is
th

e
sa

m
e

as
th

at
be

tw
ee

n
\
t
e
x
t
t
t



an
d

\
t
t
f
a
m
i
l
y

,y
ou

ca
n

us
e

th
e

on
e

yo
u

pr
ef

er
.

Y
ou

ca
n

ch
an

ge
th

e
ba

ck
gr

ou
nd

co
lo

ro
ft

he
w

ho
le

pa
ge

by
:

\
p
a
g
e
c
o
l
o
r
{
d
e
c
l
a
r
e
d
-
c
o
l
o
r
}

15
.3

.
E

nt
er

in
g

co
lo

re
d

ba
ck

gr
ou

nd
fo

r
th

e
te

xt

\
c
o
l
o
r
b
o
x
{
d
e
c
l
a
r
e
d
-
c
o
l
o
r
}
{
t
e
x
t
}

If
th

e
ba

ck
gr

ou
nd

co
lo

ra
nd

th
e

te
xt

co
lo

ri
s

ch
an

ge
d,

th
en

:

\
c
o
l
o
r
b
o
x
{
d
e
c
l
a
r
e
d
-
c
o
l
o
r
1
}
{
\
c
o
l
o
r
{
d
e
c
l
a
r
e
d
-
c
o
l
o
r
2
}
{
t
e
x
t
}
}

Th
er

e
is

al
so

\fc
ol

or
bo

x
to

m
ak

e
fr

am
ed

ba
ck

gr
ou

nd
co

lo
ri

n
ye

ta
no

th
er

co
lo

r:



\
f
c
o
l
o
r
b
o
x
{
d
e
c
l
a
r
e
d
-
c
o
l
o
r
-
f
r
a
m
e
}
{
d
e
c
l
a
r
e
d
-
c
o
l
o
r
-
b
a
c
k
g
r
o
u
n
d
}
{
t
e
x
t
}

15
.4

.
Pr

ed
efi

ne
d

co
lo

rs

Th
e

pr
ed

efi
ne

d
co

lo
rn

am
es

ar
e
w
h
i
t
e
,
b
l
a
c
k
,
r
e
d
,
g
r
e
e
n
,
b
l
u
e
,

c
y
a
n
,
m
a
g
e
n
t
a
,
y
e
l
l
o
w

.
T

he
re

m
ay

be
ot

he
r

pr
e-

de
fin

ed
co

lo
rs

on
yo

ur
sy

st
em

,b
ut

th
es

e
sh

ou
ld

be
av

ai
la

bl
e

on
al

ls
ys

te
m

s.

If
yo

u
w

ou
ld

lik
e

a
co

lo
r

no
tp

re
-d

efi
ne

d,
yo

u
ca

n
us

e
on

e
of

th
e

68
dv

ip
s

co
lo

rs
,

or
de

fin
e

yo
ur

ow
n.

T
he

se
op

tio
ns

ar
e

di
sc

us
se

d
in

th
e

fo
llo

w
in

g
se

ct
io

ns



15
.5

.
T

he
68

st
an

da
rd

co
lo

rs
kn

ow
n

to
dv

ip
s

In
vo

ke
th

e
pa

ck
ag

e
w

ith
th

e
us

en
am

es
an

d
dv

ip
sn

am
es

op
tio

n.
If

yo
u

ar
e

us
in

g
Ti

kZ
pa

ck
ag

e
yo

u
m

us
td

ec
la

re
th

e
co

lo
rp

ac
ka

ge
be

fo
re

th
at

,o
th

er
w

is
e

it
w

ill
no

tw
or

k.

\
u
s
e
p
a
c
k
a
g
e
[
u
s
e
n
a
m
e
s
,
d
v
i
p
s
n
a
m
e
s
]
{
x
c
o
l
o
r
}

A
pr

ic
ot

A
qu

am
ar

in
e

B
itt

er
sw

ee
t

B
la

ck

B
lu

e
B

lu
eG

re
en

B
lu

eV
io

le
t

B
ri

ck
R

ed



B
ro

w
n

B
ur

nt
O

ra
ng

e
C

ad
et

B
lu

e
C

ar
na

tio
nP

in
k

C
er

ul
ea

n
C

or
nfl

ow
er

B
lu

e
C

ya
n

D
an

de
lio

n

D
ar

kO
rc

hi
d

E
m

er
al

d
Fo

re
st

G
re

en
Fu

ch
si

a



G
ol

de
nr

od
G

ra
y

G
re

en
G

re
en

Ye
llo

w

Ju
ng

le
G

re
en

L
av

en
de

r
L

im
eG

re
en

M
ag

en
ta

M
ah

og
an

y
M

ar
oo

n
M

el
on

M
id

ni
gh

tB
lu

e



M
ul

be
rr

y
N

av
yB

lu
e

O
liv

eG
re

en
O

ra
ng

e

O
ra

ng
eR

ed
O

rc
hi

d
Pe

ac
h

Pe
ri

w
in

kl
e

Pi
ne

G
re

en
Pl

um
Pr

oc
es

sB
lu

e
Pu

rp
le



R
aw

Si
en

na
R

ed
R

ed
O

ra
ng

e
R

ed
V

io
le

t

R
ho

da
m

in
e

R
oy

al
B

lu
e

R
oy

al
Pu

rp
le

R
ub

in
eR

ed

Sa
lm

on
Se

aG
re

en
Se

pi
a

Sk
yB

lu
e



Sp
ri

ng
G

re
en

Ta
n

Te
al

B
lu

e
T

hi
st

le

Tu
rq

uo
is

e
V

io
le

t
V

io
le

tR
ed

W
hi

te

W
ild

St
ra

w
be

rr
y

Ye
llo

w
Ye

llo
w

G
re

en
Ye

llo
w

O
ra

ng
e



15
.6

.
D

efi
ni

ng
ne

w
co

lo
rs

If
th

e
pr

ed
efi

ne
d

co
lo

rs
ar

e
no

ta
de

qu
at

e,
yo

u
m

ay
w

is
h

to
de

fin
e

yo
ur

ow
n.

15
.6

.1
.

Pl
ac

e

D
efi

ne
th

e
co

lo
rs

in
th

e
pr

ea
m

bl
e

of
yo

ur
do

cu
m

en
t.

(R
ea

so
n:

D
o

so
in

th
e

pr
ea

m
bl

e,
so

th
at

yo
u

ca
n

al
re

ad
y

re
fe

r
to

th
em

in
th

e
pr

ea
m

bl
e,

w
hi

ch
is

us
ef

ul
,f

or
in

st
an

ce
,i

n
an

ar
gu

m
en

to
fa

no
th

er
pa

ck
ag

e
th

at
su

pp
or

ts
co

lo
rs

as
ar

gu
m

en
ts

,s
uc

h
as

lis
tin

gs
1

pa
ck

ag
e.

)

1
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
L
a
T
e
X
%
2
F
P
a
c
k
a
g
e
s
%
2
F
L
i
s
t
i
n
g
s

http://en.wikibooks.org/wiki/LaTeX%2FPackages%2FListings


15
.6

.2
.

M
et

ho
d

To
de

fin
e

a
ne

w
co

lo
r,

fo
llo

w
th

e
fo

llo
w

in
g

ex
am

pl
e,

w
hi

ch
de

fin
es

or
an

ge
fo

r
yo

u,
by

se
tti

ng
th

e
re

d
to

th
e

m
ax

im
um

,t
he

gr
ee

n
to

on
e

ha
lf

(0
.5

),
an

d
th

e
bl

ue
to

th
e

m
in

im
um

:

\
d
e
f
i
n
e
c
o
l
o
r
{
o
r
a
n
g
e
}
{
r
g
b
}
{
1
,
0
.
5
,
0
}

Yo
u

ca
n

us
e

sm
al

ll
et

te
rs

rg
b

an
d

ch
oo

se
a

va
lu

e
be

tw
ee

n
0

an
d

1
or

us
e

ca
pi

ta
l

le
tte

rs
R

G
B

an
d

ch
oo

se
a

va
lu

e
be

tw
ee

n
0

an
d

25
5.

Th
e

fo
llo

w
in

g
co

de
sh

ou
ld

gi
ve

a
si

m
ila

rr
es

ul
ts

to
th

e
la

st
co

de
ch

un
k.

\
d
e
f
i
n
e
c
o
l
o
r
{
o
r
a
n
g
e
}
{
R
G
B
}
{
2
5
5
,
1
2
7
,
0
}

Tr
ic

k
:W

he
n

su
rfi

ng
on

th
e

w
eb

,y
ou

ca
n

ge
th

ex
ad

ec
im

al
co

de
fo

re
ac

h
co

lo
r

on
a

w
eb

pa
ge

us
in

g
th

e
co

lo
rz

ill
a

ex
te

ns
io

n
to

Fi
re

fo
x.

If
yo

u
lo

ad
ed

th
e
x
c
o
l
o
r

pa
ck

ag
e,

yo
u

ca
n

de
fin

e
co

lo
rs

up
on

pr
ev

io
us

ly
de

fin
ed

on
es

:



\
c
o
l
o
r
l
e
t
{
n
o
t
g
r
e
e
n
}
{
b
l
u
e
!
5
0
!
y
e
l
l
o
w
}

In
th

e
ab

st
ra

ct
,t

he
co

lo
rs

ar
e

de
fin

ed
fo

llo
w

in
g

th
is

sc
he

m
e:

\
d
e
f
i
n
e
c
o
l
o
r
{
'
'
n
a
m
e
'
'
}
{
'
'
m
o
d
e
l
'
'
}
{
'
'
c
o
l
o
r
-
s
p
e
c
'
'
}

w
he

re
:

•
na

m
e

is
th

e
na

m
e

of
th

e
co

lo
r;

yo
u

ca
n

ca
ll

it
as

yo
u

lik
e

•
m

od
el

is
th

e
w

ay
yo

u
de

sc
ri

be
th

e
co

lo
r,

an
d

is
on

e
of

gr
ay

,r
gb

an
d

cm
yk

.
•

co
lo

r-
sp

ec
is

th
e

de
sc

ri
pt

io
n

of
th

e
co

lo
r



15
.6

.3
.

C
ol

or
M

od
el

s

A
m

on
g

th
e

m
od

el
s

yo
u

ca
n

us
e

to
de

sc
rib

e
th

e
co

lo
ra

re
th

e
fo

llo
w

in
g

(s
ev

er
al

m
or

e
ar

e
de

sc
ri

be
d

in
th

e
xc

ol
or

m
an

ua
l2 ):

C
ol

or
M

od
el

s
M

od
el

D
e-

sc
ri

p-
tio

n

C
ol

or
Sp

ec
ifi

ca
-

tio
n

E
xa

m
pl

e

g
r
a
y

Sh
ad

es
of

gr
ay

.
ju

st
on

e
nu

m
be

r
be

tw
ee

n
0

(b
la

ck
)

an
d

1
(w

hi
te

),
so

0.
95

w
ill

be
ve

ry
lig

ht
gr

ay
,0

.3
0

w
ill

be
da

rk
gr

ay

\
d
e
f
i
n
e
c
o
l
o
r
{
l
i
g
h
t
-
g
r
a
y
}
{
g
r
a
y
}
{
0
.
9
5
}

2
h
t
t
p
:
/
/
m
i
r
r
o
r
.
c
t
a
n
.
o
r
g
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/
x
c
o
l
o
r
/
x
c
o
l
o
r
.

p
d
f

http://mirror.ctan.org/macros/latex/contrib/xcolor/xcolor.pdf
http://mirror.ctan.org/macros/latex/contrib/xcolor/xcolor.pdf


C
ol

or
M

od
el

s
M

od
el

D
e-

sc
ri

p-
tio

n

C
ol

or
Sp

ec
ifi

ca
-

tio
n

E
xa

m
pl

e

r
g
b

R
ed

,
G

re
en

,
B

lu
e

th
re

e
nu

m
be

rs
gi

ve
n

in
th

e
fo

rm
re

d,
gr

ee
n,

bl
ue

;
th

e
qu

an
tit

y
of

ea
ch

co
lo

ri
s

re
p-

re
se

nt
ed

w
ith

a
nu

m
be

rb
et

w
ee

n
0

an
d

1

\
d
e
f
i
n
e
c
o
l
o
r
{
o
r
a
n
g
e
}
{
r
g
b
}
{
1
,
0
.
5
,
0
}



C
ol

or
M

od
el

s
M

od
el

D
e-

sc
ri

p-
tio

n

C
ol

or
Sp

ec
ifi

ca
-

tio
n

E
xa

m
pl

e

R
G
B

R
ed

,
G

re
en

,
B

lu
e

th
re

e
nu

m
be

rs
gi

ve
n

in
th

e
fo

rm
re

d,
gr

ee
n,

bl
ue

;
th

e
qu

an
tit

y
of

ea
ch

co
lo

ri
s

re
p-

re
se

nt
ed

w
ith

a
nu

m
be

rb
et

w
ee

n
0

an
d

25
5

\
d
e
f
i
n
e
c
o
l
o
r
{
o
r
a
n
g
e
}
{
R
G
B
}
{
2
5
5
,
1
2
7
,
0
}

H
T
M
L

R
ed

,
G

re
en

,
B

lu
e

si
x

he
xa

de
ci

m
al

nu
m

be
rs

gi
ve

n
in

th
e

fo
rm

R
R

G
G

B
B

;
si

m
ila

rt
o

w
ha

ti
s

us
ed

in
H

T
M

L

\
d
e
f
i
n
e
c
o
l
o
r
{
o
r
a
n
g
e
}
{
H
T
M
L
}
{
F
F
7
F
0
0
}



C
ol

or
M

od
el

s
M

od
el

D
e-

sc
ri

p-
tio

n

C
ol

or
Sp

ec
ifi

ca
-

tio
n

E
xa

m
pl

e

c
m
y
k

C
ya

n,
M

a-
ge

nt
a,

Y
el

lo
w

,
B

la
ck

fo
ur

nu
m

be
rs

gi
ve

n
in

th
e

fo
rm

cy
an

,m
ag

en
ta

,y
el

lo
w,

bl
ac

k;
th

e
qu

an
tit

y
of

ea
ch

co
lo

ri
s

re
pr

es
en

te
d

w
ith

a
nu

m
be

rb
et

w
ee

n
0

an
d

1

\
d
e
f
i
n
e
c
o
l
o
r
{
o
r
a
n
g
e
}
{
c
m
y
k
}
{
0
,
0
.
5
,
1
,
0
}

15
.7

.
A

dv
an

ce
d

co
lo

r
se

tt
in

gs

Th
e
x
c
o
l
o
r

pa
ck

ag
e

pr
ov

id
es

ex
te

nd
ed

ve
rs

io
ns

of
th

e
de

sc
rib

ed
co

lo
rr

el
at

ed
co

m
m

an
ds

.T
in

ts
ca

n
be

de
fin

ed
as

fo
llo

w
:



\
c
o
l
o
r
{
b
l
u
e
!
2
0
}

\
c
o
l
o
r
{
b
l
u
e
!
2
0
!
b
l
a
c
k
}

\
c
o
l
o
r
{
b
l
u
e
!
2
0
!
b
l
a
c
k
!
3
0
!
g
r
e
e
n
}

T
he

fir
st

sp
ec

ifi
es

20
pe

rc
en

tb
lu

e,
th

e
se

co
nd

is
a

m
ix

tu
re

of
20

pe
rc

en
tb

lu
e

an
d

80
pe

rc
en

tb
la

ck
an

d
th

e
la

st
on

e
is

a
m

ix
tu

re
of

(2
0*

0.
3)

pe
rc

en
tb

lu
e,

(8
0*

0.
3)

pe
rc

en
tb

la
ck

an
d

70
pe

rc
en

tg
re

en
.

O
th

er
fe

at
ur

es
in

cl
ud

e:
su

pp
or

to
fh

sb
co

lo
rm

od
el

,h
tm

ls
ty

le
no

ta
tio

n,
sp

ec
ia

l
ro

w
co

lo
ri

ng
su

pp
or

ti
n

ta
bl

es
an

d
m

or
e.

15
.8

.
So

ur
ce

s

•
T

he
xc

ol
or

m
an

ua
l3

3
h
t
t
p
:
/
/
m
i
r
r
o
r
.
c
t
a
n
.
o
r
g
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/
x
c
o
l
o
r
/
x
c
o
l
o
r
.

p
d
f

http://mirror.ctan.org/macros/latex/contrib/xcolor/xcolor.pdf
http://mirror.ctan.org/macros/latex/contrib/xcolor/xcolor.pdf


16
.

Fo
nt

s

In
or

de
rt

o
se

le
ct

a
fo

nt
ot

he
rt

ha
n

th
e

de
fa

ul
tt

yp
ef

ac
e

in
L

aT
eX

en
vi

ro
nm

en
t,

it
is

ne
ce

ss
ar

y
to

in
cl

ud
e

so
m

e
co

m
m

an
ds

in
th

e
pr

ea
m

bl
e

of
th

e
do

cu
m

en
t.

Fo
re

xa
m

pl
e:

\
u
s
e
p
a
c
k
a
g
e
[
T
1
]
{
f
o
n
t
e
n
c
}

\
u
s
e
p
a
c
k
a
g
e
[
l
i
g
h
t
,
m
a
t
h
]
{
i
w
o
n
a
}

491



Im
po

rt
an

t:
T

hi
s

on
ly

w
or

ks
fo

rf
on

ts
th

at
ar

e
al

re
ad

y
pr

ep
ar

ed
fo

ru
se

w
ith

L
aT

eX
.A

Tr
ue

ty
pe

1
fo

nt
(t

tf
)

or
si

m
ila

r
m

us
t

fir
st

be
co

nv
er

te
d

an
d

m
ad

e
av

ai
la

bl
e

to
La

Te
X

.T
he

ex
te

rn
al

lin
ks

se
ct

io
n

be
lo

w
ha

ss
om

e
us

ef
ul

re
so

ur
ce

s.

16
.0

.1
.

E
xa

m
pl

e

B
el

ow
is

an
ex

am
pl

e
fo

un
d

at
th

e
G

oo
gl

e
di

sc
us

si
on

gr
ou

p
la

te
xl

ov
er

s.
T

he
ex

am
pl

e
de

m
on

st
ra

te
s

ho
w

to
se

le
ct

di
ff

er
en

tf
on

ts
in

a
si

m
pl

e
do

cu
m

en
t.

1
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
T
r
u
e
T
y
p
e

http://en.wikipedia.org/wiki/TrueType


%
d
e
f
a
u
l
t

f
o
n
t

(
\
f
a
m
i
l
y
d
e
f
a
u
l
t

=
\
r
m
d
e
f
a
u
l
t

=
C
o
m
p
u
t
e
r

M
o
d
e
r
n

R
o
m
a
n
)

L
o
r
e
m

i
p
s
u
m

d
o
l
o
r

s
i
t

a
m
e
t
,

c
o
n
s
e
c
t
i
t
u
r

a
d
i
p
i
s
c
i
n
g

e
l
i
t
.

%
P
a
l
a
t
i
n
o

f
o
n
t

\
r
e
n
e
w
c
o
m
m
a
n
d
*
\
r
m
d
e
f
a
u
l
t
{
p
p
l
}
\
n
o
r
m
a
l
f
o
n
t
\
u
p
s
h
a
p
e

L
o
r
e
m

i
p
s
u
m

d
o
l
o
r

s
i
t

a
m
e
t
,

c
o
n
s
e
c
t
i
t
u
r

a
d
i
p
i
s
c
i
n
g

e
l
i
t
.

%
I
w
o
n
a

f
o
n
t

\
r
e
n
e
w
c
o
m
m
a
n
d
*
\
r
m
d
e
f
a
u
l
t
{
i
w
o
n
a
}
\
n
o
r
m
a
l
f
o
n
t
\
u
p
s
h
a
p
e

L
o
r
e
m

i
p
s
u
m

d
o
l
o
r

s
i
t

a
m
e
t
,

c
o
n
s
e
c
t
i
t
u
r

a
d
i
p
i
s
c
i
n
g

e
l
i
t
.

Fi
gu

re
52



16
.1

.
X

eT
eX

If
yo

u
us

e
th

e
X

eT
eX

2
or

L
ua

Te
X

3
en

gi
ne

an
d

th
e

fo
nt

sp
ec

4
pa

ck
ag

e,
yo

u'
ll

be
ab

le
to

us
e

an
y

fo
nt

in
st

al
le

d
in

th
e

sy
st

em
ef

fo
rt

le
ss

ly
.X

eT
eX

al
so

al
lo

w
s

us
in

g
O

pe
nT

yp
e5

te
ch

no
lo

gy
of

m
od

er
n

fo
nt

s
lik

e
sp

ec
if

yi
ng

al
te

rn
at

e
gl

yp
hs

an
d

op
tic

al
si

ze
va

ri
an

ts
.X

eT
eX

al
so

us
es

U
ni

co
de

6
by

de
fa

ul
t,

w
hi

ch
m

ig
ht

be
he

lp
fu

lf
or

fo
nt

is
su

es
.

To
us

e
th

e
fo

nt
s,

si
m

pl
y

lo
ad

th
e

fo
nt

sp
ec

pa
ck

ag
e

an
d

se
tt

he
fo

nt
:

\
d
o
c
u
m
e
n
t
c
l
a
s
s
{
a
r
t
i
c
l
e
}

\
u
s
e
p
a
c
k
a
g
e
{
f
o
n
t
s
p
e
c
}

2
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
X
e
T
e
X

3
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
L
u
a
T
e
X

4
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
h
e
l
p
/
C
a
t
a
l
o
g
u
e
/
e
n
t
r
i
e
s
/

f
o
n
t
s
p
e
c
.
h
t
m
l

5
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
O
p
e
n
t
y
p
e

6
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
U
n
i
c
o
d
e

http://en.wikipedia.org/wiki/XeTeX
http://en.wikipedia.org/wiki/LuaTeX
http://www.ctan.org/tex-archive/help/Catalogue/entries/fontspec.html
http://www.ctan.org/tex-archive/help/Catalogue/entries/fontspec.html
http://en.wikipedia.org/wiki/Opentype
http://en.wikipedia.org/wiki/Unicode


\
s
e
t
m
a
i
n
f
o
n
t
{
A
r
i
a
l
}

\
b
e
g
i
n
{
d
o
c
u
m
e
n
t
}

L
o
r
e
m

i
p
s
u
m
.
.
.

\
e
n
d
{
d
o
c
u
m
e
n
t
}

T
he

n
co

m
pi

le
th

e
do

cu
m

en
tw

ith
X

eL
at

eX
or

L
ua

L
aT

eX
.N

ot
e

th
at

yo
u

ca
n

on
ly

ge
ne

ra
te

.p
df

fil
es

,a
nd

th
at

yo
u

ne
ed

a
su

ffi
ci

en
tly

ne
w

Te
X

di
st

ri
bu

tio
n

(T
eX

Li
ve

20
09

sh
ou

ld
w

or
k

fo
rX

eT
eX

an
d

Te
x

Li
ve

20
10

fo
rL

ua
Te

X
).

A
ls

o
yo

u
sh

ou
ld

N
O

T
lo

ad
th

e
in

pu
te

nc
or

fo
nt

en
c

pa
ck

ag
e.

To
m

ak
e

su
pp

or
tb

ot
h

pd
fla

te
x

an
d

X
eT

eX
yo

u
ca

n
us

e
th

e
\
i
f
x
e
t
e
x

m
ac

ro
fr

om
th

e
if

xe
te

x7

pa
ck

ag
e.

\
d
o
c
u
m
e
n
t
c
l
a
s
s
{
a
r
t
i
c
l
e
}

\
u
s
e
p
a
c
k
a
g
e
{
i
f
x
e
t
e
x
}

\
i
f
x
e
t
e
x

\
u
s
e
p
a
c
k
a
g
e
{
f
o
n
t
s
p
e
c
}

\
u
s
e
p
a
c
k
a
g
e
{
x
u
n
i
c
o
d
e
}

\
d
e
f
a
u
l
t
f
o
n
t
f
e
a
t
u
r
e
s
{
M
a
p
p
i
n
g
=
t
e
x
-
t
e
x
t
}
%

T
o

s
u
p
p
o
r
t

L
a
T
e
X

q
u
o
t
i
n
g

7
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
m
a
c
r
o
s
/
g
e
n
e
r
i
c
/
i
f
x
e
t
e
x
/

http://www.ctan.org/tex-archive/macros/generic/ifxetex/


s
t
y
l
e

\
s
e
t
r
o
m
a
n
f
o
n
t
{
H
o
e
f
l
e
r

T
e
x
t
}

\
e
l
s
e

\
u
s
e
p
a
c
k
a
g
e
[
u
t
f
8
]
{
i
n
p
u
t
e
n
c
}

\
u
s
e
p
a
c
k
a
g
e
[
T
1
]
{
f
o
n
t
e
n
c
}

\
f
i

\
b
e
g
i
n
{
d
o
c
u
m
e
n
t
}

L
o
r
e
m

i
p
s
u
m
.
.
.

\
e
n
d
{
d
o
c
u
m
e
n
t
}

16
.2

.
U

se
fu

lw
eb

si
te

s

•
T

he
L

at
ex

Fo
nt

C
at

al
og

ue
8

•
L

aT
eX

fo
nt

co
m

m
an

ds
9

•
H

ow
to

ch
an

ge
fo

nt
s

in
L

at
ex

10

8
h
t
t
p
:
/
/
w
w
w
.
t
u
g
.
d
k
/
F
o
n
t
C
a
t
a
l
o
g
u
e
/

9
h
t
t
p
:
/
/
w
w
w
.
c
l
.
c
a
m
.
a
c
.
u
k
/
~
r
f
1
0
/
p
s
t
e
x
/
l
a
t
e
x
c
o
m
m
a
n
d
s
.
h
t
m

10
h
t
t
p
:
/
/
w
w
w
.
e
e
.
i
i
t
b
.
a
c
.
i
n
/
~
t
r
i
v
e
d
i
/
L
a
t
e
x
H
e
l
p
/
l
a
t
e
x
f
o
n
t
.
h
t
m

http://www.tug.dk/FontCatalogue/
http://www.cl.cam.ac.uk/~rf10/pstex/latexcommands.htm
http://www.ee.iitb.ac.in/~trivedi/LatexHelp/latexfont.htm


•
[f

tp
://

tu
g.

ct
an

.o
rg

/te
x-

ar
ch

iv
e/

fo
nt

s/
ut

ili
tie

s/
fo

nt
in

st
/d

oc
/ta

lk
s/

et
99

-f
on

t-
tu

to
ri

al
.p

df
U

nd
er

st
an

di
ng

th
e

w
or

ld
of

T
E

X
fo

nt
s

an
d

m
as

te
ri

ng
th

e
ba

si
cs

of
fo

nt
in

st
]

•
Fo

nt
in

st
al

la
tio

n
th

e
sh

al
lo

w
w

ay
11

"F
or

on
e-

of
fp

ro
je

ct
s,

yo
u

ca
n

cu
tc

or
ne

rs
w

ith
fo

nt
in

st
al

la
tio

n
(i

.e
.f

on
tin

st
)a

nd
en

d
up

w
ith

a
m

or
e

m
an

ag
ea

bl
e

se
t

of
fil

es
an

d
a

cl
ea

ne
r

TE
X

in
st

al
la

tio
n.

Th
is

ar
tic

le
sh

ow
s

ho
w

an
d

w
hy

"

16
.2

.1
.

Tr
ue

Ty
pe

(t
tf

)f
on

ts

•
St

ep
-b

y-
st

ep
gu

id
e

to
m

an
ua

lly
in

st
al

la
ttf

-f
on

tf
or

Pd
fT

eX
12

•
A

ba
sh

sc
rip

tf
or

in
st

al
lin

g
a

La
Te

X
fo

nt
fa

m
ily

13
(M

ik
Te

X
14

/
Te

X
Li

ve
15

)

11
h
t
t
p
:
/
/
w
w
w
.
t
u
g
.
o
r
g
/
T
U
G
b
o
a
t
/
A
r
t
i
c
l
e
s
/
t
b
2
7
-
1
/

t
b
8
6
k
r
o
o
n
e
n
b
e
r
g
-
f
o
n
t
s
.
p
d
f

12
h
t
t
p
:
/
/
c
.
c
a
i
g
n
a
e
r
t
.
f
r
e
e
.
f
r
/
I
n
s
t
a
l
l
-
t
t
f
-
F
o
n
t
.
p
d
f

13
h
t
t
p
:
/
/
w
w
w
.
t
e
x
.
a
c
.
u
k
/
c
t
a
n
/
s
u
p
p
o
r
t
/
i
n
s
t
a
l
l
f
o
n
t
/
i
n
s
t
a
l
l
f
o
n
t
.

p
d
f

14
h
t
t
p
:
/
/
l
a
t
e
x
.
j
o
s
e
f
-
k
l
e
b
e
r
.
d
e
/
d
o
w
n
l
o
a
d
/
i
n
s
t
a
l
l
f
o
n
t
-
t
l

15
h
t
t
p
:
/
/
l
a
t
e
x
.
j
o
s
e
f
-
k
l
e
b
e
r
.
d
e
/
d
o
w
n
l
o
a
d
/
i
n
s
t
a
l
l
f
o
n
t
-
t
l

http://www.tug.org/TUGboat/Articles/tb27-1/tb86kroonenberg-fonts.pdf
http://www.tug.org/TUGboat/Articles/tb27-1/tb86kroonenberg-fonts.pdf
http://c.caignaert.free.fr/Install-ttf-Font.pdf
http://www.tex.ac.uk/ctan/support/installfont/installfont.pdf
http://www.tex.ac.uk/ctan/support/installfont/installfont.pdf
http://latex.josef-kleber.de/download/installfont-tl
http://latex.josef-kleber.de/download/installfont-tl


•
L

aT
eX

A
nd

Tr
ue

Ty
pe

Fo
nt

16

•
Tr

ue
Ty

pe
Fo

nt
s

w
ith

L
aT

eX
un

de
rL

in
ux

+
M

iK
Te

X
2.

517

•
U

ni
co

de
Tr

ue
ty

pe
fo

nt
in

st
al

le
rf

or
L

aT
eX

un
de

rW
in

do
w

s
+

M
ik

Te
X

18

•
U

si
ng

Tr
ue

Ty
pe

fo
nt

s
w

ith
Te

X
(L

aT
eX

)
an

d
pd

fT
eX

(p
df

L
aT

eX
)19

(f
or

M
ik

Te
X

)

16
h
t
t
p
:
/
/
x
p
t
.
s
o
u
r
c
e
f
o
r
g
e
.
n
e
t
/
t
e
c
h
d
o
c
s
/
l
a
n
g
u
a
g
e
/
l
a
t
e
x
/

l
a
t
e
x
3
3
-
L
a
T
e
X
A
n
d
T
r
u
e
T
y
p
e
F
o
n
t

17
h
t
t
p
:
/
/
f
a
c
h
s
c
h
a
f
t
.
p
h
y
s
i
k
.
u
n
i
-
g
r
e
i
f
s
w
a
l
d
.
d
e
/
~
s
t
i
t
c
h
/
t
t
f
.

h
t
m
l

18
h
t
t
p
:
/
/
w
i
l
l
i
a
m
.
f
a
m
i
l
l
e
-
b
l
u
m
.
o
r
g
/
s
o
f
t
w
a
r
e
/
l
a
t
e
x
t
t
f
/
i
n
d
e
x
.

h
t
m
l

19
h
t
t
p
:
/
/
w
w
w
.
r
a
d
a
m
i
r
.
c
o
m
/
t
e
x
/
t
t
f
-
t
e
x
.
h
t
m

http://xpt.sourceforge.net/techdocs/language/latex/latex33-LaTeXAndTrueTypeFont
http://xpt.sourceforge.net/techdocs/language/latex/latex33-LaTeXAndTrueTypeFont
http://fachschaft.physik.uni-greifswald.de/~stitch/ttf.html
http://fachschaft.physik.uni-greifswald.de/~stitch/ttf.html
http://william.famille-blum.org/software/latexttf/index.html
http://william.famille-blum.org/software/latexttf/index.html
http://www.radamir.com/tex/ttf-tex.htm


Pa
rt

II
I.

Te
ch

ni
ca

lT
ex

ts

499





17
.

M
at

he
m

at
ic

s

O
ne

of
th

e
gr

ea
te

st
m

ot
iv

at
in

g
fo

rc
es

fo
rD

on
al

d
K

nu
th

w
he

n
he

be
ga

n
de

ve
l-

op
in

g
th

e
or

ig
in

al
Te

X
sy

st
em

w
as

to
cr

ea
te

so
m

et
hi

ng
th

at
al

lo
w

ed
si

m
pl

e
co

ns
tr

uc
tio

n
of

m
at

he
m

at
ic

al
fo

rm
ul

as
,

w
hi

ls
t

lo
ok

in
g

pr
of

es
si

on
al

w
he

n
pr

in
te

d.
T

he
fa

ct
th

at
he

su
cc

ee
de

d
w

as
m

os
tp

ro
ba

bl
y

w
hy

Te
X

(a
nd

la
te

r
on

,L
aT

eX
)b

ec
am

e
so

po
pu

la
rw

ith
in

th
e

sc
ie

nt
ifi

c
co

m
m

un
ity

.T
yp

es
et

tin
g

m
at

he
m

at
ic

s
is

on
e

of
La

Te
X

's
gr

ea
te

st
st

re
ng

th
s.

It
is

al
so

a
la

rg
e

to
pi

c
du

e
to

th
e

ex
is

te
nc

e
of

so
m

uc
h

m
at

he
m

at
ic

al
no

ta
tio

n.

If
yo

ur
do

cu
m

en
tr

eq
ui

re
s

on
ly

a
fe

w
si

m
pl

e
m

at
he

m
at

ic
al

fo
rm

ul
as

,p
la

in
L

aT
eX

ha
s

m
os

to
f

th
e

to
ol

s
th

at
yo

u
w

ill
ne

ed
.

If
yo

u
ar

e
w

ri
tin

g
a

sc
ie

n-
tifi

c
do

cu
m

en
tt

ha
tc

on
ta

in
s

nu
m

er
ou

s
co

m
pl

ic
at

ed
fo

rm
ul

as
,t

he
a
m
s
m
a
t
h

501



pa
ck

ag
e1

in
tr

od
uc

es
se

ve
ra

ln
ew

co
m

m
an

ds
th

at
ar

e
m

or
e

po
w

er
fu

la
nd

fle
xi

-
bl

e
th

an
th

e
on

es
pr

ov
id

ed
by

L
aT

eX
.T

he
m
a
t
h
t
o
o
l
s

pa
ck

ag
e

fix
es

so
m

e
a
m
s
m
a
t
h

qu
ir

ks
an

d
ad

ds
so

m
e

us
ef

ul
se

tti
ng

s,
sy

m
bo

ls
,a

nd
en

vi
ro

nm
en

ts
to

am
sm

at
h.

2
To

us
e

ei
th

er
pa

ck
ag

e,
in

cl
ud

e:

\
u
s
e
p
a
c
k
a
g
e
{
a
m
s
m
a
t
h
}

or \
u
s
e
p
a
c
k
a
g
e
{
m
a
t
h
t
o
o
l
s
}

in
th

e
pr

ea
m

bl
e

of
th

e
do

cu
m

en
t.

T
he

m
a
t
h
t
o
o
l
s

pa
ck

ag
e

lo
ad

s
th

e
a
m
s
m
a
t
h

pa
ck

ag
e

an
d

he
nc

e
th

er
e

is
no

ne
ed

to
\
u
s
e
p
a
c
k
a
g
e
{
a
m
s
m
a
t
h
}

in
th

e
pr

ea
m

bl
e

if
m
a
t
h
t
o
o
l
s

is
us

ed
.

1
h
t
t
p
:
/
/
w
w
w
.
a
m
s
.
o
r
g
/
p
u
b
l
i
c
a
t
i
o
n
s
/
a
u
t
h
o
r
s
/
t
e
x
/
a
m
s
l
a
t
e
x

2
h
t
t
p
:
/
/
w
w
w
.
t
e
x
.
a
c
.
u
k
/
c
t
a
n
/
m
a
c
r
o
s
/
l
a
t
e
x
/
c
o
n
t
r
i
b
/
m
h
/

m
a
t
h
t
o
o
l
s
.
p
d
f

http://www.ams.org/publications/authors/tex/amslatex
http://www.tex.ac.uk/ctan/macros/latex/contrib/mh/mathtools.pdf
http://www.tex.ac.uk/ctan/macros/latex/contrib/mh/mathtools.pdf


17
.1

.
M

at
he

m
at

ic
se

nv
ir

on
m

en
ts

La
Te

X
ne

ed
s

to
kn

ow
be

fo
re

ha
nd

th
at

th
e

su
bs

eq
ue

nt
te

xt
do

es
in

fa
ct

co
nt

ai
n

m
at

he
m

at
ic

al
el

em
en

ts
.T

hi
s

is
be

ca
us

e
L

aT
eX

ty
pe

se
ts

m
at

hs
no

ta
tio

n
di

ff
er

-
en

tly
th

an
no

rm
al

te
xt

.
T

he
re

fo
re

,s
pe

ci
al

en
vi

ro
nm

en
ts

ha
ve

be
en

de
cl

ar
ed

fo
rt

hi
s

pu
rp

os
e.

T
he

y
ca

n
be

di
st

in
gu

is
he

d
in

to
tw

o
ca

te
go

ri
es

de
pe

nd
in

g
on

ho
w

th
ey

ar
e

pr
es

en
te

d:

•
te

xt
-

te
xt

fo
rm

ul
as

ar
e

di
sp

la
ye

d
in

-l
in

e,
th

at
is

,w
ith

in
th

e
bo

dy
of

te
xt

w
he

re
it

is
de

cl
ar

ed
.e

.g
.,

Ic
an

sa
y

th
at

a
+

a
=

2a
w

ith
in

th
is

se
nt

en
ce

.
•

di
sp

la
ye

d
-d

is
pl

ay
ed

fo
rm

ul
as

ar
e

se
pa

ra
te

fr
om

th
e

m
ai

n
te

xt
.

A
s

m
at

hs
re

qu
ir

e
sp

ec
ia

l
en

vi
ro

nm
en

ts
,

th
er

e
ar

e
na

tu
ra

lly
th

e
ap

pr
op

ri
at

e
en

vi
ro

nm
en

t
na

m
es

yo
u

ca
n

us
e

in
th

e
st

an
da

rd
w

ay
.

U
nl

ik
e

m
os

t
ot

he
r

en
vi

ro
nm

en
ts

,h
ow

ev
er

,t
he

re
ar

e
so

m
e

ha
nd

y
sh

or
th

an
ds

to
de

cl
ar

in
g

yo
ur

fo
rm

ul
as

.T
he

fo
llo

w
in

g
ta

bl
e

su
m

m
ar

iz
es

th
em

:



Ty
pe

E
nv

ir
on

m
en

t
L

aT
eX

sh
or

t-
ha

nd

Te
X

sh
or

t-
ha

nd
Te

xt
\
b
e
g
i
n
{
m
a
t
h
}
.
.
.
\
e
n
d
{
m
a
t
h
}
\
(
.
.
.
\
)

$
.
.
.
$

D
is

-
pl

ay
ed

\
b
e
g
i
n
{
d
i
s
p
l
a
y
m
a
t
h
}
.
.
.
\
e
n
d
{
d
i
s
p
l
a
y
m
a
t
h
}

or \
b
e
g
i
n
{
e
q
u
a
t
i
o
n
*
}
.
.
.
\
e
n
d
{
e
q
u
a
t
i
o
n
*
}

3

\
[
.
.
.
\
]

$
$
.
.
.
$
$

N
ot

e:
U

si
ng

th
e
$
$
.
.
.
$
$

sh
ou

ld
be

av
oi

de
d,

as
it

m
ay

ca
us

e
pr

ob
le

m
s,

pa
rt

ic
ul

ar
ly

w
ith

th
e

A
M

S-
L

aT
eX

m
ac

ro
s.

Fu
rt

he
rm

or
e,

sh
ou

ld
a

pr
ob

le
m

oc
cu

r,
th

e
er

ro
rm

es
sa

ge
s

m
ay

no
tb

e
he

lp
fu

l.

A
dd

iti
on

al
ly

,t
he

re
is

a
se

co
nd

po
ss

ib
le

en
vi

ro
nm

en
tf

or
th

e
di

sp
la

ye
d

ty
pe

of
fo

rm
ul

as
:
e
q
u
a
t
i
o
n

.
T

he
di

ff
er

en
ce

be
tw

ee
n

th
is

an
d
d
i
s
p
l
a
y
m
a
t
h

is
th

at
e
q
u
a
t
i
o
n

al
so

ad
ds

se
qu

en
tia

le
qu

at
io

n
nu

m
be

rs
by

th
e

si
de

.

3
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e



If
yo

u
ar

e
ty

pi
ng

te
xt

no
rm

al
ly

,y
ou

ar
e

sa
id

to
be

in
te

xt
m

od
e,

w
hi

le
yo

u
ar

e
ty

pi
ng

w
ith

in
on

e
of

th
os

e
m

at
he

m
at

ic
al

en
vi

ro
nm

en
ts

,y
ou

ar
e

sa
id

to
be

in
m

at
h

m
od

e,
th

at
ha

s
so

m
e

di
ff

er
en

ce
s

co
m

pa
re

d
to

th
e

te
xt

m
od

e:

1.
M

os
ts

pa
ce

s
an

d
lin

e
br

ea
ks

do
no

th
av

e
an

y
si

gn
ifi

ca
nc

e,
as

al
ls

pa
ce

s
ar

e
ei

th
er

de
riv

ed
lo

gi
ca

lly
fr

om
th

e
m

at
he

m
at

ic
al

ex
pr

es
si

on
s,

or
ha

ve
to

be
sp

ec
ifi

ed
w

ith
sp

ec
ia

lc
om

m
an

ds
su

ch
as
\
q
u
a
d

2.
E

m
pt

y
lin

es
ar

e
no

ta
llo

w
ed

.O
nl

y
on

e
pa

ra
gr

ap
h

pe
rf

or
m

ul
a.

3.
Ea

ch
le

tte
ri

s
co

ns
id

er
ed

to
be

th
e

na
m

e
of

a
va

ria
bl

e
an

d
w

ill
be

ty
pe

se
t

as
su

ch
.

If
yo

u
w

an
tt

o
ty

pe
se

tn
or

m
al

te
xt

w
ith

in
a

fo
rm

ul
a

(n
or

m
al

up
ri

gh
tf

on
ta

nd
no

rm
al

sp
ac

in
g)

th
en

yo
u

ha
ve

to
en

te
rt

he
te

xt
us

in
g

de
di

ca
te

d
co

m
m

an
ds

.4

4
C

ha
pt

er
17

.1
1

on
pa

ge
54

9



17
.1

.1
.

In
se

rt
in

g
"D

is
pl

ay
ed

"
m

at
hs

in
si

de
bl

oc
ks

of
te

xt

In
or

de
rf

or
so

m
e

op
er

at
or

s,
su

ch
as
\
l
i
m

or
\
s
u
m

to
be

di
sp

la
ye

d
co

rr
ec

tly
in

si
de

so
m

e
m

at
h

en
vi

ro
nm

en
ts

(r
ea

d
$
.
.
.
.
.
.
$

),
it

m
ig

ht
be

co
nv

en
ie

nt
to

w
ri

te
th

e
\
d
i
s
p
l
a
y
s
t
y
l
e

cl
as

s
in

si
de

th
e

en
vi

ro
nm

en
t.

D
oi

ng
so

m
ig

ht
ca

us
e

th
e

lin
e

to
be

ta
lle

r,
bu

tw
ill

ca
us

e
ex

po
ne

nt
s

an
d

in
di

ce
s

to
be

di
sp

la
ye

d
co

rr
ec

tly
fo

r
so

m
e

m
at

h
op

er
at

or
s.

Fo
r

ex
am

pl
e,

th
e
$
\
s
u
m
$

w
ill

pr
in

t
a

sm
al

le
rΣ

an
d
$
\
d
i
s
p
l
a
y
s
t
y
l
e
\
s
u
m
$

w
ill

pr
in

ta
bi

gg
er

on
e
∑

,l
ik

e
in

eq
ua

tio
ns

(T
hi

s
on

ly
w

or
ks

w
ith

A
M

SM
A

T
H

pa
ck

ag
e)

.

17
.2

.
Sy

m
bo

ls

M
at

he
m

at
ic

s
ha

s
lo

ts
an

d
lo

ts
of

sy
m

bo
ls

!
If

th
er

e
is

on
e

as
pe

ct
of

m
at

hs
th

at
is

di
ffi

cu
lt

in
L

aT
eX

it
is

tr
yi

ng
to

re
m

em
be

rh
ow

to
pr

od
uc

e
th

em
.T

he
re

ar
e

of
co

ur
se

a
se

to
fs

ym
bo

ls
th

at
ca

n
be

ac
ce

ss
ed

di
re

ct
ly

fr
om

th
e

ke
yb

oa
rd

:



+
-

=
!

/
(

)
[

]
<

>
|

'
:

B
ey

on
d

th
os

e
lis

te
d

ab
ov

e,
di

st
in

ct
co

m
m

an
ds

m
us

t
be

is
su

ed
in

or
de

r
to

di
sp

la
y

th
e

de
si

re
d

sy
m

bo
ls

.
A

nd
th

er
e

ar
e

a
lo

t!
of

G
re

ek
le

tte
rs

,s
et

an
d

re
la

tio
ns

sy
m

bo
ls

,a
rr

ow
s,

bi
na

ry
op

er
at

or
s,

et
c.

Fo
re

xa
m

pl
e:

\
[ \
f
o
r
a
l
l

x
\
i
n

X
,

\
q
u
a
d

\
e
x
i
s
t
s

y
\
l
e
q

\
e
p
s
i
l
o
n

\
] ∀x
∈

X
,
∃y
≤

ε

Fo
rtu

na
te

ly
,t

he
re

's
a

to
ol

th
at

ca
n

gr
ea

tly
si

m
pl

ify
th

e
se

ar
ch

fo
rt

he
co

m
m

an
d

fo
ra

sp
ec

ifi
c

sy
m

bo
l.

Lo
ok

fo
r"

D
et

ex
ify

"
in

th
e

ex
te

rn
al

lin
ks

5
se

ct
io

n
be

lo
w

.

5
C

ha
pt

er
17

.2
0

on
pa

ge
58

5



A
no

th
er

op
tio

n
w

ou
ld

be
to

lo
ok

in
th

e
"T

he
C

om
pr

eh
en

si
ve

L
aT

eX
Sy

m
bo

l
L

is
t"

in
th

e
ex

te
rn

al
lin

ks
6

se
ct

io
n

be
lo

w
.

17
.3

.
G

re
ek

le
tt

er
s

G
re

ek
le

tte
rs

ar
e

co
m

m
on

ly
us

ed
in

m
at

he
m

at
ic

s,
an

d
th

ey
ar

e
ve

ry
ea

sy
to

ty
pe

in
m

at
h

m
od

e.
Yo

u
ju

st
ha

ve
to

ty
pe

th
e

na
m

e
of

th
e

le
tte

ra
fte

ra
ba

ck
sl

as
h:

if
th

e
fir

st
le

tte
r

is
lo

w
er

ca
se

,y
ou

w
ill

ge
ta

lo
w

er
ca

se
G

re
ek

le
tte

r,
if

th
e

fir
st

le
tte

r
is

up
pe

rc
as

e
(a

nd
on

ly
th

e
fir

st
le

tte
r)

,t
he

n
yo

u
w

ill
ge

ta
n

up
pe

rc
as

e
le

tte
r.

N
ot

e
th

at
so

m
e

up
pe

rc
as

e
G

re
ek

le
tte

rs
lo

ok
lik

e
La

tin
on

es
,s

o
th

ey
ar

e
no

tp
ro

vi
de

d
by

L
aT

eX
(e

.g
.u

pp
er

ca
se

A
lp

ha
an

d
B

et
a

ar
e

ju
st

"A
"

an
d

"B
"

re
sp

ec
tiv

el
y)

.L
ow

er
ca

se
ep

si
lo

n,
th

et
a,

ph
i,

pi
,r

ho
,a

nd
si

gm
a

ar
e

pr
ov

id
ed

in
tw

o
di

ff
er

en
tv

er
si

on
s.

T
he

al
te

rn
at

e,
or

va
ri

an
t,

ve
rs

io
n

is
cr

ea
te

d
by

ad
di

ng
"v

ar
"

be
fo

re
th

e
na

m
e

of
th

e
le

tte
r:

6
C

ha
pt

er
17

.2
0

on
pa

ge
58

5



\
[
\
a
l
p
h
a
,

\
A
l
p
h
a
,

\
b
e
t
a
,

\
B
e
t
a
,

\
g
a
m
m
a
,

\
G
a
m
m
a
,

\
p
i
,

\
P
i
,

\
p
h
i
,

\
v
a
r
p
h
i
,

\
P
h
i

\
]

α
,A

,β
,B

,γ
,Γ
,π

,Π
,φ

,ϕ
,Φ

Sc
ro

ll
do

w
n

to
#L

is
to

fM
at

he
m

at
ic

al
Sy

m
bo

ls
7

fo
ra

co
m

pl
et

e
lis

to
fG

re
ek

sy
m

bo
ls

.

7
C

ha
pt

er
17

.1
6

on
pa

ge
57

9



17
.4

.
O

pe
ra

to
rs

A
n

op
er

at
or

is
a

fu
nc

tio
n

th
at

is
w

rit
te

n
as

a
w

or
d:

e.
g.

tri
go

no
m

et
ric

fu
nc

tio
ns

(s
in

,c
os

,t
an

),
lo

ga
ri

th
m

s
an

d
ex

po
ne

nt
ia

ls
(l

og
,e

xp
).

L
aT

eX
ha

s
m

an
y

of
th

es
e

de
fin

ed
as

co
m

m
an

ds
:

\
[ \
c
o
s

(
2
\
t
h
e
t
a
)

=
\
c
o
s
^
2

\
t
h
e
t
a

-
\
s
i
n
^
2

\
t
h
e
t
a

\
] co

s(
2θ

)
=

co
s2

θ
−

si
n2

θ

Fo
r

ce
rt

ai
n

op
er

at
or

s
su

ch
as

lim
its

8 ,
th

e
su

bs
cr

ip
ti

s
pl

ac
ed

un
de

rn
ea

th
th

e
op

er
at

or
:

8
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
L
i
m
i
t
%
2
0
%
2
8
m
a
t
h
e
m
a
t
i
c
s
%
2
9

http://en.wikipedia.org/wiki/Limit%20%28mathematics%29


\
[ \
l
i
m
_
{
x

\
t
o

\
i
n
f
t
y
}

\
e
x
p
(
-
x
)

=
0

\
] lim

x→
∞

ex
p(
−

x)
=

0

Fo
rt

he
m

od
ul

ar
op

er
at

or
9

th
er

e
ar

e
tw

o
co

m
m

an
ds

:\
b
m
o
d

an
d
\
p
m
o
d

:

\
[ a

\
b
m
o
d

b
\
] a
m

od
b

9
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
M
o
d
u
l
a
r
%
2
0
a
r
i
t
h
m
e
t
i
c

http://en.wikipedia.org/wiki/Modular%20arithmetic


\
[ x

\
e
q
u
i
v

a
\
p
m
o
d

b
\
] x
≡

a
(m

od
b)

To
us

e
op

er
at

or
s

w
hi

ch
ar

e
no

t
pr

e-
de

fin
ed

,
su

ch
as

ar
gm

ax
10

,
se

e
cu

st
om

op
er

at
or

s11

17
.5

.
Po

w
er

sa
nd

in
di

ce
s

Po
w

er
s

an
d

in
di

ce
s

ar
e

eq
ui

va
le

nt
to

su
pe

rs
cr

ip
ts

an
d

su
bs

cr
ip

ts
in

no
rm

al
te

xt
m

od
e.

T
he

ca
re

t(
ˆ

)c
ha

ra
ct

er
is

us
ed

to
ra

is
e

so
m

et
hi

ng
,a

nd
th

e
un

de
rs

co
re

10
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
a
r
g
m
a
x

11
C

ha
pt

er
18

.6
on

pa
ge

62
8

http://en.wikipedia.org/wiki/argmax


(_
)

is
fo

r
lo

w
er

in
g.

If
m

or
e

th
an

on
e

ex
pr

es
si

on
is

ra
is

ed
or

lo
w

er
ed

,t
he

y
sh

ou
ld

be
gr

ou
pe

d
us

in
g

cu
rl

y
br

ac
es

({
an

d
}

).

\
[ k
_
{
n
+
1
}

=
n
^
2

+
k
_
n
^
2

-
k
_
{
n
-
1
}

\
] k n
+

1
=

n2
+

k2 n
−

k n
−

1

A
n

un
de

rs
co

re
(_

)c
an

be
us

ed
w

ith
a

ve
rti

ca
lb

ar
(|)

to
de

no
te

ev
al

ua
tio

n
us

in
g

su
bs

cr
ip

tn
ot

at
io

n
in

m
at

he
m

at
ic

s:

\
[ f
(
n
)

=
n
^
5

+
4
n
^
2

+
2

_
{
n
=
1
7
}

\
] f(

n)
=

n5
+

4n
2
+

2|
n=

17



17
.6

.
Fr

ac
tio

ns
an

d
B

in
om

ia
ls

A
fr

ac
tio

n
is

cr
ea

te
d

us
in

g
th

e
\
f
r
a
c
{
n
u
m
e
r
a
t
o
r
}
{
d
e
n
o
m
i
n
a
t
o
r
}

co
m

m
an

d.
(f

or
th

os
e

w
ho

ne
ed

th
ei

r
m

em
or

ie
s

re
fr

es
he

d,
th

at
's

th
e

to
p

an
d

bo
tto

m
re

sp
ec

tiv
el

y!
).

L
ik

ew
is

e,
th

e
bi

no
m

ia
lc

oe
ffi

ci
en

t12
(a

ka
th

e
C

ho
os

e
fu

nc
tio

n)
m

ay
be

w
ri

tte
n

us
in

g
th

e
\
b
i
n
o
m

co
m

m
an

d13
:

\
[ \
f
r
a
c
{
n
!
}
{
k
!
(
n
-
k
)
!
}

=
\
b
i
n
o
m
{
n
}
{
k
}

\
]

n!
k!
(n
−

k)
!
=
( n k)

12
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
B
i
n
o
m
i
a
l
%
2
0
c
o
e
f
f
i
c
i
e
n
t

13
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e

http://en.wikipedia.org/wiki/Binomial%20coefficient


It
is

al
so

po
ss

ib
le

to
us

e
th

e
\
c
h
o
o
s
e

co
m

m
an

d
w

ith
ou

t
th

e
a
m
s
m
a
t
h

pa
ck

ag
e:

\
[ \
f
r
a
c
{
n
!
}
{
k
!
(
n
-
k
)
!
}

=
{
n

\
c
h
o
o
s
e

k
}

\
]

n!
k!
(n
−

k)
!
=
( n k)

Y
ou

ca
n

em
be

d
fr

ac
tio

ns
w

ith
in

fr
ac

tio
ns

:



\
[ \
f
r
a
c
{
\
f
r
a
c
{
1
}
{
x
}
+
\
f
r
a
c
{
1
}
{
y
}
<
!
-
-
-
-
>
}
{
y
-
z
}

\
] 1 x
+

1 y
y−

z

N
ot

e
th

at
w

he
n

ap
pe

ar
in

g
in

si
de

an
ot

he
r

fr
ac

tio
n,

or
in

in
lin

e
te

xt
a b
,a

fr
ac

-
tio

n
is

no
tic

ea
bl

y
sm

al
le

r
th

an
in

di
sp

la
ye

d
m

at
he

m
at

ic
s.

T
he

\
t
f
r
a
c

an
d

\
d
f
r
a
c

co
m

m
an

ds
14

fo
rc

e
th

e
us

e
of

th
e

re
sp

ec
tiv

e
st

yl
es

,\
t
e
x
t
s
t
y
l
e

an
d
\
d
i
s
p
l
a
y
s
t
y
l
e

.S
im

ila
rl

y,
th

e
\
t
b
i
n
o
m

an
d
\
d
b
i
n
o
m

co
m

m
an

ds
ty

pe
se

tt
he

bi
no

m
ia

lc
oe

ffi
ci

en
t.

A
no

th
er

w
ay

to
w

ri
te

fr
ac

tio
ns

is
to

us
e

th
e
\
o
v
e
r

co
m

m
an

d
w

ith
ou

t
th

e
a
m
s
m
a
t
h

pa
ck

ag
e:

14
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e



\
[ {
n
!

\
o
v
e
r

k
!
(
n
-
k
)
!
}

=
{
n

\
c
h
o
o
s
e

k
}

\
]

n!
k!
(n
−

k)
!
=
( n k)

Fo
r

re
la

tiv
el

y
si

m
pl

e
fr

ac
tio

ns
,i

tm
ay

be
m

or
e

ae
st

he
tic

al
ly

pl
ea

si
ng

to
us

e
po

w
er

s
an

d
in

di
ce

s15
:

\
[ ^
3
/
_
7

\
]

15
C

ha
pt

er
17

.5
on

pa
ge

51
2



3 /
7

If
yo

u
us

e
th

em
th

ro
ug

ho
ut

th
e

do
cu

m
en

t,
us

ag
e

of
x
f
r
a
c

pa
ck

ag
e

is
re

co
m

-
m

en
de

d.
Th

is
pa

ck
ag

e
pr

ov
id

es
\
s
f
r
a
c

co
m

m
an

d
to

cr
ea

te
sl

an
te

d
fr

ac
tio

ns
.

U
sa

ge
:

T
a
k
e

\
s
f
r
a
c
{
1
}
{
2
}

c
u
p

o
f

s
u
g
a
r
,

\
d
o
t
s

\
[ 3
\
t
i
m
e
s
\
s
f
r
a
c
{
1
}
{
2
}
=
1
\
s
f
r
a
c
{
1
}
{
2
}

\
]

T
a
k
e

$
{
}
^
1
/
_
2
$

c
u
p

o
f

s
u
g
a
r
,

\
d
o
t
s

\
[ 3
\
t
i
m
e
s
{
}
^
1
/
_
2
=
1
{
}
^
1
/
_
2

\
]



Fi
gu

re
53

A
lte

rn
at

iv
el

y,
th

e
n
i
c
e
f
r
a
c

pa
ck

ag
e

pr
ov

id
es

th
e
\
n
i
c
e
f
r
a
c

co
m

m
an

d,
w

ho
se

us
ag

e
is

si
m

ila
rt

o
\
s
f
r
a
c

.



17
.6

.1
.

C
on

tin
ue

d
fr

ac
tio

ns

C
on

tin
ue

d
fr

ac
tio

ns
sh

ou
ld

be
w

ri
tte

n
us

in
g
\
c
f
r
a
c

co
m

m
an

d16
:

\
b
e
g
i
n
{
e
q
u
a
t
i
o
n
}

x
=

a
_
0

+
\
c
f
r
a
c
{
1
}
{
a
_
1

+
\
c
f
r
a
c
{
1
}
{
a
_
2

+
\
c
f
r
a
c
{
1
}
{
a
_
3

+
a
_
4
}
<
!
-
-
-
-
>
}
<
!
-
-
-
-
>
}

\
e
n
d
{
e
q
u
a
t
i
o
n
}

x
=

a 0
+

1

a 1
+

1

a 2
+

1
a 3

+
a 4

16
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e



17
.6

.2
.

M
ul

tip
lic

at
io

n
of

tw
o

nu
m

be
rs

To
m

ak
e

m
ul

tip
lic

at
io

n
vi

su
al

ly
si

m
ila

r
to

a
fr

ac
tio

n,
a

ne
st

ed
ar

ra
y

ca
n

be
us

ed
,f

or
ex

am
pl

e
m

ul
tip

lic
at

io
n

of
nu

m
be

rs
w

ri
tte

n
on

e
be

lo
w

th
e

ot
he

r.

\
b
e
g
i
n
{
e
q
u
a
t
i
o
n
}

\
f
r
a
c
{

\
b
e
g
i
n
{
a
r
r
a
y
}
[
b
]
{
r
}

\
l
e
f
t
(

x
_
1

x
_
2

\
r
i
g
h
t
)
\
\

\
t
i
m
e
s

\
l
e
f
t
(

x
’
_
1

x
’
_
2

\
r
i
g
h
t
)

\
e
n
d
{
a
r
r
a
y
}

}
{
\
l
e
f
t
(

y
_
1
y
_
2
y
_
3
y
_
4

\
r
i
g
h
t
)

}
\
e
n
d
{
e
q
u
a
t
i
o
n
}



(x
1x

2)
×
(x
′ 1x
′ 2)

(y
1y

2y
3y

4)

17
.7

.
R

oo
ts

T
he

\
s
q
r
t

co
m

m
an

d
cr

ea
te

s
a

sq
ua

re
ro

ot
su

rr
ou

nd
in

g
an

ex
pr

es
si

on
.

It
ac

ce
pt

s
an

op
tio

na
la

rg
um

en
ts

pe
ci

fie
d

in
sq

ua
re

br
ac

ke
ts

([
an

d
]

)t
o

ch
an

ge
m

ag
ni

tu
de

:

\
[

\
s
q
r
t
{
\
f
r
a
c
{
a
}
{
b
}
}

\
]



√ a b

\
[
\
s
q
r
t
[
n
]
{
1
+
x
+
x
^
2
+
x
^
3
+
\
l
d
o
t
s
}

\
] n√
1
+

x+
x2
+

x3
+
..
.

So
m

e
pe

op
le

pr
ef

er
w

ri
tin

g
th

e
sq

ua
re

ro
ot

"c
lo

si
ng

"
it

ov
er

its
co

nt
en

t.
T

hi
s

m
et

ho
d

ar
gu

ab
ly

m
ak

es
it

m
or

e
cl

ea
rw

ha
ti

s
in

th
e

sc
op

e
of

th
e

ro
ot

si
gn

.T
hi

s
ha

bi
ti

s
no

tn
or

m
al

ly
us

ed
w

hi
le

w
ri

tin
g

w
ith

th
e

co
m

pu
te

r,
bu

ti
f

yo
u

st
ill

w
an

tt
o

ch
an

ge
th

e
ou

tp
ut

of
th

e
sq

ua
re

ro
ot

,L
aT

eX
gi

ve
s

yo
u

th
is

po
ss

ib
ili

ty
.

Ju
st

ad
d

th
e

fo
llo

w
in

g
co

de
in

th
e

pr
ea

m
bl

e
of

yo
ur

do
cu

m
en

t:



%
N
e
w

d
e
f
i
n
i
t
i
o
n

o
f

s
q
u
a
r
e

r
o
o
t
:

%
i
t

r
e
n
a
m
e
s

\
s
q
r
t

a
s

\
o
l
d
s
q
r
t

\
l
e
t
\
o
l
d
s
q
r
t
\
s
q
r
t

%
i
t

d
e
f
i
n
e
s

t
h
e

n
e
w

\
s
q
r
t

i
n

t
e
r
m
s

o
f

t
h
e

o
l
d

o
n
e

\
d
e
f
\
s
q
r
t
{
\
m
a
t
h
p
a
l
e
t
t
e
\
D
H
L
h
k
s
q
r
t
}

\
d
e
f
\
D
H
L
h
k
s
q
r
t
#
1
#
2
{
%

\
s
e
t
b
o
x
0
=
\
h
b
o
x
{
$
#
1
\
o
l
d
s
q
r
t
{
#
2
\
,
}
$
}
\
d
i
m
e
n
0
=
\
h
t
0

\
a
d
v
a
n
c
e
\
d
i
m
e
n
0
-
0
.
2
\
h
t
0

\
s
e
t
b
o
x
2
=
\
h
b
o
x
{
\
v
r
u
l
e

h
e
i
g
h
t
\
h
t
0

d
e
p
t
h

-
\
d
i
m
e
n
0
}
%

{
\
b
o
x
0
\
l
o
w
e
r
0
.
4
p
t
\
b
o
x
2
}
}



Fi
gu

re
54

T
he

ne
w

st
yl

e
is

on
le

ft
,t

he
ol

d
on

e
on

ri
gh

t

T
hi

s
Te

X
co

de
fir

st
re

na
m

es
th

e
\
s
q
r
t

co
m

m
an

d
as
\
o
l
d
s
q
r
t

,t
he

n
re

de
-

fin
es
\
s
q
r
t

in
te

rm
s

of
th

e
ol

d
on

e,
ad

di
ng

so
m

et
hi

ng
m

or
e.

Th
e

ne
w

sq
ua

re
ro

ot
ca

n
be

se
en

in
th

e
pi

ct
ur

e
on

th
e

le
ft,

co
m

pa
re

d
to

th
e

ol
d

on
e

on
th

e
rig

ht
.

U
nf

or
tu

na
te

ly
th

is
co

de
w

on
't

w
or

k
if

yo
u

w
an

tt
o

us
e

m
ul

tip
le

ro
ot

s:
if

yo
u

tr
y

to
w

ri
te

b√
a

as
\
s
q
r
t
[
b
]
{
a
}

af
te

ry
ou

us
ed

th
e

co
de

ab
ov

e,
yo

u'
ll

ju
st

ge
ta

w
ro

ng
ou

tp
ut

.I
n

ot
he

rw
or

ds
,y

ou
ca

n
re

de
fin

e
th

e
sq

ua
re

ro
ot

th
is

w
ay

on
ly

if
yo

u
ar

e
no

tg
oi

ng
to

us
e

m
ul

tip
le

ro
ot

s
in

th
e

w
ho

le
do

cu
m

en
t.

A
n

al
te

rn
at

iv
e

pi
ec

e
of

Te
X

co
de

th
at

do
es

al
lo

w
m

ul
tip

le
ro

ot
s

is



\
L
e
t
L
t
x
M
a
c
r
o
{
\
o
l
d
s
q
r
t
}
{
\
s
q
r
t
}
%

m
a
k
e
s

a
l
l

s
q
r
t
s

c
l
o
s
e
d

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
s
q
r
t
}
[
1
]
[
]
{
%

\
d
e
f
\
D
H
L
i
n
d
e
x
{
#
1
}
\
m
a
t
h
p
a
l
e
t
t
e
\
D
H
L
h
k
s
q
r
t
}

\
d
e
f
\
D
H
L
h
k
s
q
r
t
#
1
#
2
{
%

\
s
e
t
b
o
x
0
=
\
h
b
o
x
{
$
#
1
\
o
l
d
s
q
r
t
[
\
D
H
L
i
n
d
e
x
]
{
#
2
\
,
}
$
}
\
d
i
m
e
n
0
=
\
h
t
0

\
a
d
v
a
n
c
e
\
d
i
m
e
n
0
-
0
.
2
\
h
t
0

\
s
e
t
b
o
x
2
=
\
h
b
o
x
{
\
v
r
u
l
e

h
e
i
g
h
t
\
h
t
0

d
e
p
t
h

-
\
d
i
m
e
n
0
}
%

{
\
b
o
x
0
\
l
o
w
e
r
0
.
7
1
p
t
\
b
o
x
2
}
<
!
-
-
-
-
>
}

$
\
s
q
r
t
[
a
]
{
b
}

\
q
u
a
d

\
o
l
d
s
q
r
t
[
a
]
{
b
}
$



Fi
gu

re
55

H
ow

ev
er

th
is

re
qu

ir
es

th
e
\
u
s
e
p
a
c
k
a
g
e
{
l
e
t
l
t
x
m
a
c
r
o
}

pa
ck

ag
e

17
.8

.
Su

m
sa

nd
in

te
gr

al
s

T
he

\
s
u
m

an
d
\
i
n
t

co
m

m
an

ds
in

se
rt

th
e

su
m

an
d

in
te

gr
al

sy
m

bo
ls

re
sp

ec
-

tiv
el

y,
w

ith
lim

its
sp

ec
ifi

ed
us

in
g

th
e

ca
re

t(
ˆ

)a
nd

un
de

rs
co

re
(_

).
Th

e
ty

pi
ca

l
no

ta
tio

n
fo

rs
um

s
is

:



\
[ \
s
u
m
_
{
i
=
1
}
^
{
1
0
}

t
_
i

\
]

∑
10 i=

1
t i

T
he

lim
its

fo
r

th
e

in
te

gr
al

s
fo

llo
w

th
e

sa
m

e
no

ta
tio

n.
It

's
al

so
im

po
rt

an
tt

o
re

pr
es

en
tt

he
in

te
gr

at
io

n
va

ri
ab

le
s

w
ith

an
up

ri
gh

td
,w

hi
ch

in
m

at
h

m
od

e
is

ob
ta

in
ed

th
ro

ug
h

th
e

\m
at

hr
m

{}
co

m
m

an
d,

an
d

w
ith

a
sm

al
ls

pa
ce

se
pa

ra
tin

g
it

fr
om

th
e

in
te

gr
an

d,
w

hi
ch

is
at

ta
in

ed
w

ith
th

e
\,

co
m

m
an

d.



\
[ \
i
n
t
_
0
^
\
i
n
f
t
y

e
^
{
-
x
}
\
,
\
m
a
t
h
r
m
{
d
}
x

\
] ∫ ∞ 0

e−
x
dx

T
he

re
ar

e
m

an
y

ot
he

r"
bi

g"
co

m
m

an
ds

w
hi

ch
op

er
at

e
in

a
si

m
ila

rm
an

ne
r:

\
s
u
m

∑
\
p
r
o
d

∏
\
c
o
p
r
o
d

\
b
i
g
o
p
l
u
s⊕

\
b
i
g
o
t
i
m
e
s⊗

\
b
i
g
o
d
o
t⊙

\
b
i
g
c
u
p
⋃

\
b
i
g
c
a
p
⋂

\
b
i
g
u
p
l
u
s⊎

\
b
i
g
s
q
c
u
p⊔

\
b
i
g
v
e
e
∨

\
b
i
g
w
e
d
g
e∧

\
i
n
t

∫
\
o
i
n
t

∮
\
i
i
n
t

17
s

17
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e



\
i
i
i
n
t

18
t

\
i
i
i
i
n
t

19
∫∫∫∫

\
i
d
o
t
s
i
n
t

20∫ ···
∫

Fo
r

m
or

e
in

te
gr

al
sy

m
bo

ls
,

in
cl

ud
in

g
th

os
e

no
t

in
cl

ud
ed

by
de

fa
ul

t
in

th
e

C
om

pu
te

rM
od

er
n

fo
nt

,t
ry

th
e
e
s
i
n
t

pa
ck

ag
e.

T
he

\
s
u
b
s
t
a
c
k

co
m

m
an

d21
al

lo
w

s
th

e
us

e
of
\
\

to
w

ri
te

th
e

lim
its

ov
er

m
ul

tip
le

lin
es

:

18
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e

19
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e

20
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e

21
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e



\
[ \
s
u
m
_
{
\
s
u
b
s
t
a
c
k
{

0
<
i
<
m

\
\

0
<
j
<
n

}
<
!
-
-
-
-
>
}

P
(
i
,
j
)

\
]

∑
0<

i<
m

0<
j<

n
P
(i
,

j)

If
yo

u
w

an
tt

he
lim

its
of

an
in

te
gr

al
to

be
sp

ec
ifi

ed
ab

ov
e

an
d

be
lo

w
th

e
sy

m
bo

l
(l

ik
e

th
e

su
m

),
us

e
th

e
\
l
i
m
i
t
s

co
m

m
an

d:



\
[ \
i
n
t
\
l
i
m
i
t
s
_
a
^
b

\
] b ∫ a H

ow
ev

er
if

yo
u

w
an

tt
hi

s
to

ap
pl

y
to

A
L

L
in

te
gr

al
s,

it
is

pr
ef

er
ab

le
to

sp
ec

if
y

th
e
i
n
t
l
i
m
i
t
s

op
tio

n
w

he
n

lo
ad

in
g

th
e
a
m
s
m
a
t
h

pa
ck

ag
e:

\
u
s
e
p
a
c
k
a
g
e
[
i
n
t
l
i
m
i
t
s
]
{
a
m
s
m
a
t
h
}

Su
bs

cr
ip

ts
an

d
su

pe
rs

cr
ip

ts
in

ot
he

r
co

nt
ex

ts
as

w
el

la
s

ot
he

r
pa

ra
m

et
er

s
to

a
m
s
m
a
t
h

pa
ck

ag
e

re
la

te
d

to
th

em
ar

e
de

sc
ri

be
d

in
A

dv
an

ce
d

M
at

he
m

at
ic

s22

ch
ap

te
r.

22
C

ha
pt

er
18

.7
on

pa
ge

63
0



Fo
r

bi
gg

er
in

te
gr

al
s,

yo
u

m
ay

us
e

pe
rs

on
al

de
cl

ar
at

io
ns

,
or

th
e
b
i
g
i
n
t
s

pa
ck

ag
e

23
.

17
.9

.
B

ra
ck

et
s,

br
ac

es
an

d
de

lim
ite

rs

H
ow

to
us

e
br

ac
es

in
m

ul
ti

lin
e

eq
ua

tio
ns

is
de

sc
ri

be
d

in
th

e
A

dv
an

ce
d

M
at

he
m

at
ic

s24

ch
ap

te
r.

T
he

us
e

of
de

lim
ite

rs
su

ch
as

br
ac

ke
ts

so
on

be
co

m
es

im
po

rt
an

tw
he

n
de

al
in

g
w

ith
an

yt
hi

ng
bu

t
th

e
m

os
t

tr
iv

ia
l

eq
ua

tio
ns

.
W

ith
ou

t
th

em
,

fo
rm

ul
as

ca
n

be
co

m
e

am
bi

gu
ou

s.
A

ls
o,

sp
ec

ia
lt

yp
es

of
m

at
he

m
at

ic
al

st
ru

ct
ur

es
,s

uc
h

as
m

at
ri

ce
s,

ty
pi

ca
lly

re
ly

on
de

lim
ite

rs
to

en
cl

os
e

th
em

.

T
he

re
ar

e
a

va
ri

et
y

of
de

lim
ite

rs
av

ai
la

bl
e

fo
ru

se
in

L
aT

eX
:

23
h
t
t
p
:
/
/
h
d
l
.
h
a
n
d
l
e
.
n
e
t
/
2
2
6
8
/
6
2
1
9

24
C

ha
pt

er
18

.2
.3

on
pa

ge
60

9

http://hdl.handle.net/2268/6219


\
[

(
a

)
,

[
b

]
,

\
{

c
\
}
,

d
,

\
e

\
,

\
l
a
n
g
l
e

f
\
r
a
n
g
l
e
,

\
l
f
l
o
o
r

g
\
r
f
l
o
o
r
,

\
l
c
e
i
l

h
\
r
c
e
i
l

\
] (a
),
[b
],
{c
},
|d
|,‖

e‖
,〈

f〉
,b

gc
,d

he

17
.9

.1
.

A
ut

om
at

ic
si

zi
ng

V
er

y
of

te
n

m
at

he
m

at
ic

al
fe

at
ur

es
w

ill
di

ff
er

in
si

ze
,i

n
w

hi
ch

ca
se

th
e

de
lim

-
ite

rs
su

rr
ou

nd
in

g
th

e
ex

pr
es

si
on

sh
ou

ld
va

ry
ac

co
rd

in
gl

y.
T

hi
s

ca
n

be
do

ne
au

to
m

at
ic

al
ly

us
in

g
th

e
\
l
e
f
t

an
d
\
r
i
g
h
t

co
m

m
an

ds
.A

ny
of

th
e

pr
ev

io
us

de
lim

ite
rs

m
ay

be
us

ed
in

co
m

bi
na

tio
n

w
ith

th
es

e:



\
[ \
l
e
f
t
(
\
f
r
a
c
{
x
^
2
}
{
y
^
3
}
\
r
i
g
h
t
)

\
] ( x2 y3

)

C
ur

ly
br

ac
es

ar
e

de
fin

ed
di

ff
er

en
tly

by
us

in
g
\
l
e
f
t
\
{

an
d
\
r
i
g
h
t
\
}

,

\
[ \
l
e
f
t
\
{
\
f
r
a
c
{
x
^
2
}
{
y
^
3
}
\
r
i
g
h
t
\
}

\
] { x2 y3

}



If
a

de
lim

ite
ro

n
on

ly
on

e
si

de
of

an
ex

pr
es

si
on

is
re

qu
ir

ed
,t

he
n

an
in

vi
si

bl
e

de
lim

ite
ro

n
th

e
ot

he
rs

id
e

m
ay

be
de

no
te

d
us

in
g

a
pe

ri
od

(.
).

\
[ \
l
e
f
t
.
\
f
r
a
c
{
x
^
3
}
{
3
}
\
r
i
g
h
t
_
0
^
1

\
] x3 3

∣ ∣ ∣1 0

17
.9

.2
.

M
an

ua
ls

iz
in

g

In
ce

rt
ai

n
ca

se
s,

th
e

si
zi

ng
pr

od
uc

ed
by

th
e
\
l
e
f
t

an
d
\
r
i
g
h
t

co
m

m
an

ds
m

ay
no

tb
e

de
si

ra
bl

e,
or

yo
u

m
ay

si
m

pl
y

w
an

tfi
ne

rc
on

tr
ol

ov
er

th
e

de
lim

ite
r



si
ze

s.
In

th
is

ca
se

,t
he
\
b
i
g

,\
B
i
g

,\
b
i
g
g

an
d
\
B
i
g
g

m
od

ifi
er

co
m

m
an

ds
m

ay
be

us
ed

:

\
[ (

\
b
i
g
(

\
B
i
g
(

\
b
i
g
g
(

\
B
i
g
g
(

\
] ((((

(



17
.1

0.
M

at
ri

ce
sa

nd
ar

ra
ys

A
ba

si
c

m
at

ri
x

m
ay

be
cr

ea
te

d
us

in
g

th
e
m
a
t
r
i
x

en
vi

ro
nm

en
t25

:i
n

co
m

m
on

w
ith

ot
he

r
ta

bl
e-

lik
e

st
ru

ct
ur

es
,e

nt
ri

es
ar

e
sp

ec
ifi

ed
by

ro
w

,w
ith

co
lu

m
ns

se
pa

ra
te

d
us

in
g

an
am

pe
rs

an
d

(&
)

an
d

a
ne

w
ro

w
s

se
pa

ra
te

d
w

ith
a

do
ub

le
ba

ck
sl

as
h

(\
\

)

\
[ \
b
e
g
i
n
{
m
a
t
r
i
x
}

a
&

b
&

c
\
\

d
&

e
&

f
\
\

g
&

h
&

i
\
e
n
d
{
m
a
t
r
i
x
}

\
]

25
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e



a
b

c
d

e
f

g
h

i

To
sp

ec
if

y
al

ig
nm

en
to

fc
ol

um
ns

in
th

e
ta

bl
e,

us
e

st
ar

re
d

ve
rs

io
n26

:

26
re

qu
ir

es
th

e
m
a
t
h
t
o
o
l
s

pa
ck

ag
e



\
[ \
b
e
g
i
n
{
m
a
t
r
i
x
}

-
1

&
3

\
\

2
&

-
4

\
e
n
d
{
m
a
t
r
i
x
}

= \
b
e
g
i
n
{
m
a
t
r
i
x
*
}
[
r
]

-
1

&
3

\
\

2
&

-
4

\
e
n
d
{
m
a
t
r
i
x
*
}

\
] −
1

3
2
−

4
=
−

1
3

2
−

4

T
he

al
ig

nm
en

tb
y

de
fa

ul
ti

s
c

bu
ti

tc
an

be
an

y
co

lu
m

n
ty

pe
va

lid
in
a
r
r
a
y

en
vi

ro
nm

en
t.



H
ow

ev
er

m
at

ri
ce

s
ar

e
us

ua
lly

en
cl

os
ed

in
de

lim
ite

rs
of

so
m

e
ki

nd
,a

nd
w

hi
le

it
is

po
ss

ib
le

to
us

e
th

e
\
l
e
f
t

an
d
\
r
i
g
h
t

co
m

m
an

ds
27

,t
he

re
ar

e
va

ri
ou

s
ot

he
rp

re
de

fin
ed

en
vi

ro
nm

en
ts

w
hi

ch
au

to
m

at
ic

al
ly

in
cl

ud
e

de
lim

ite
rs

:

E
nv

ir
on

m
en

tn
am

e
Su

rr
ou

nd
in

g
de

lim
-

ite
r

N
ot

es

p
m
a
t
r
i
x

28
()

ce
nt

er
s

co
lu

m
ns

by
de

fa
ul

t
p
m
a
t
r
i
x
*

29
()

al
lo

w
s

to
sp

ec
if

y
al

ig
nm

en
to

fc
ol

um
ns

in
op

tio
na

lp
ar

am
et

er
b
m
a
t
r
i
x

30
[]

ce
nt

er
s

co
lu

m
ns

by
de

fa
ul

t

27
C

ha
pt

er
17

.9
.1

on
pa

ge
53

4
28

re
qu

ir
es

th
e
a
m
s
m
a
t
h

pa
ck

ag
e

29
re

qu
ir

es
th

e
m
a
t
h
t
o
o
l
s

pa
ck

ag
e

30
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e



E
nv

ir
on

m
en

tn
am

e
Su

rr
ou

nd
in

g
de

lim
-

ite
r

N
ot

es

b
m
a
t
r
i
x
*

31
[]

al
lo

w
s

to
sp

ec
if

y
al

ig
nm

en
to

fc
ol

um
ns

in
op

tio
na

lp
ar

am
et

er
B
m
a
t
r
i
x

32
{}

ce
nt

er
s

co
lu

m
ns

by
de

fa
ul

t
B
m
a
t
r
i
x
*

33
{}

al
lo

w
s

to
sp

ec
if

y
al

ig
nm

en
to

fc
ol

um
ns

in
op

tio
na

lp
ar

am
et

er
v
m
a
t
r
i
x

34
||

ce
nt

er
s

co
lu

m
ns

by
de

fa
ul

t

31
re

qu
ir

es
th

e
m
a
t
h
t
o
o
l
s

pa
ck

ag
e

32
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e

33
re

qu
ir

es
th

e
m
a
t
h
t
o
o
l
s

pa
ck

ag
e

34
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e



E
nv

ir
on

m
en

tn
am

e
Su

rr
ou

nd
in

g
de

lim
-

ite
r

N
ot

es

v
m
a
t
r
i
x
*

35
||

al
lo

w
s

to
sp

ec
if

y
al

ig
nm

en
to

fc
ol

um
ns

in
op

tio
na

lp
ar

am
et

er
V
m
a
t
r
i
x

36
‖‖

ce
nt

er
s

co
lu

m
ns

by
de

fa
ul

t
V
m
a
t
r
i
x
*

37
‖‖

al
lo

w
s

to
sp

ec
if

y
al

ig
nm

en
to

fc
ol

um
s

in
op

tio
na

lp
ar

am
et

er

W
he

n
w

ri
tin

g
do

w
n

ar
bi

tr
ar

y
si

ze
d

m
at

ri
ce

s,
it

is
co

m
m

on
to

us
e

ho
ri

zo
nt

al
,

ve
rt

ic
al

an
d

di
ag

on
al

tr
ip

le
ts

of
do

ts
(k

no
w

n
as

el
lip

se
s38

)
to

fil
li

n
ce

rt
ai

n

35
re

qu
ir

es
th

e
m
a
t
h
t
o
o
l
s

pa
ck

ag
e

36
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e

37
re

qu
ir

es
th

e
m
a
t
h
t
o
o
l
s

pa
ck

ag
e

38
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
e
l
l
i
p
s
i
s

http://en.wikipedia.org/wiki/ellipsis


co
lu

m
ns

an
d

ro
w

s.
T

he
se

ca
n

be
sp

ec
ifi

ed
us

in
g

th
e
\
c
d
o
t
s

,\
v
d
o
t
s

an
d

\
d
d
o
t
s

re
sp

ec
tiv

el
y:

\
[ A
_
{
m
,
n
}

=
\
b
e
g
i
n
{
p
m
a
t
r
i
x
}

a
_
{
1
,
1
}

&
a
_
{
1
,
2
}

&
\
c
d
o
t
s

&
a
_
{
1
,
n
}

\
\

a
_
{
2
,
1
}

&
a
_
{
2
,
2
}

&
\
c
d
o
t
s

&
a
_
{
2
,
n
}

\
\

\
v
d
o
t
s

&
\
v
d
o
t
s

&
\
d
d
o
t
s

&
\
v
d
o
t
s

\
\

a
_
{
m
,
1
}

&
a
_
{
m
,
2
}

&
\
c
d
o
t
s

&
a
_
{
m
,
n
}

\
e
n
d
{
p
m
a
t
r
i
x
}

\
] A
m
,n
=

    a 1
,1

a 1
,2
··
·

a 1
,n

a 2
,1

a 2
,2
··
·

a 2
,n

. . .
. . .

. .
.

. . .
a m

,1
a m

,2
··
·

a m
,n

    



In
so

m
e

ca
se

s
yo

u
m

ay
w

an
t

to
ha

ve
fin

er
co

nt
ro

l
of

th
e

al
ig

nm
en

t
w

ith
in

ea
ch

co
lu

m
n,

or
w

an
tt

o
in

se
rt

lin
es

be
tw

ee
n

co
lu

m
ns

or
ro

w
s.

T
hi

s
ca

n
be

ac
hi

ev
ed

us
in

g
th

e
a
r
r
a
y

en
vi

ro
nm

en
t,

w
hi

ch
is

es
se

nt
ia

lly
a

m
at

h-
m

od
e

ve
rs

io
n

of
th

e
t
a
b
u
l
a
r

en
vi

ro
nm

en
t39

,w
hi

ch
re

qu
ir

es
th

at
th

e
co

lu
m

ns
be

pr
e-

sp
ec

ifi
ed

:

\
[ \
b
e
g
i
n
{
a
r
r
a
y
}
{
c
c
}

1
&

2
\
\

\
h
l
i
n
e

3
&

4
\
e
n
d
{
a
r
r
a
y
}

\
] 1

2
3

4

39
C

ha
pt

er
7.

13
on

pa
ge

25
8



Y
ou

m
ay

se
e

th
at

th
e

A
M

S
m

at
ri

x
cl

as
s

of
en

vi
ro

nm
en

ts
do

es
n'

tl
ea

ve
en

ou
gh

sp
ac

e
w

he
n

us
ed

to
ge

th
er

w
ith

fr
ac

tio
ns

re
su

lti
ng

in
ou

tp
ut

si
m

ila
rt

o
th

is
:

M
=

 5 6
1 6

0
5 6

0
1 6

0
5 6

1 6

 
To

co
un

te
ra

ct
th

is
pr

ob
le

m
,a

dd
ad

di
tio

na
ll

ea
di

ng
sp

ac
e

w
ith

th
e

op
tio

na
l

pa
ra

m
et

er
to

th
e
\
\

co
m

m
an

d:

\
[ M

=
\
b
e
g
i
n
{
b
m
a
t
r
i
x
}

\
f
r
a
c
{
5
}
{
6
}

&
\
f
r
a
c
{
1
}
{
6
}

&
0

\
\
[
0
.
3
e
m
]

\
f
r
a
c
{
5
}
{
6
}

&
0

&
\
f
r
a
c
{
1
}
{
6
}

\
\
[
0
.
3
e
m
]

0
&

\
f
r
a
c
{
5
}
{
6
}

&
\
f
r
a
c
{
1
}
{
6
}

\
e
n
d
{
b
m
a
t
r
i
x
}

\
]



M
=

  5 6
1 6

0
5 6

0
1 6

0
5 6

1 6

  

If
yo

u
ne

ed
"b

or
de

r"
or

"i
nd

ex
es

"
on

yo
ur

m
at

ri
x,

pl
ai

n
Te

X
pr

ov
id

es
th

e
m

ac
ro
\
b
o
r
d
e
r
m
a
t
r
i
x

\
[
M

=
\
b
o
r
d
e
r
m
a
t
r
i
x
{
~

&
x

&
y

\
c
r

A
&

1
&

0
\
c
r

B
&

0
&

1
\
c
r
}

\
]



Fi
gu

re
56

17
.1

0.
1.

M
at

ri
ce

si
n

ru
nn

in
g

te
xt

To
in

se
rt

a
sm

al
lm

at
ri

x,
an

d
no

ti
nc

re
as

e
le

ad
in

g
in

th
e

lin
e

co
nt

ai
ni

ng
it,

us
e

s
m
a
l
l
m
a
t
r
i
x

en
vi

ro
nm

en
t:

A
m
a
t
r
i
x

i
n

t
e
x
t

m
u
s
t

b
e

s
e
t

s
m
a
l
l
e
r
:

$
\
b
i
g
l
(
\
b
e
g
i
n
{
s
m
a
l
l
m
a
t
r
i
x
}

a
&
b
\
\

c
&
d

\
e
n
d
{
s
m
a
l
l
m
a
t
r
i
x
}

\
b
i
g
r
)
$

t
o

n
o
t

i
n
c
r
e
a
s
e

l
e
a
d
i
n
g

i
n

a
p
o
r
t
i
o
n

o
f

t
e
x
t
.



Fi
gu

re
57

17
.1

1.
A

dd
in

g
te

xt
to

eq
ua

tio
ns

T
he

m
at

h
en

vi
ro

nm
en

t
di

ff
er

s
fr

om
th

e
te

xt
en

vi
ro

nm
en

t
in

th
e

re
pr

es
en

ta
-

tio
n

of
te

xt
.

H
er

e
is

an
ex

am
pl

e
of

tr
yi

ng
to

re
pr

es
en

tt
ex

tw
ith

in
th

e
m

at
h

en
vi

ro
nm

en
t:



\
[ 5
0

a
p
p
l
e
s

\
t
i
m
e
s

1
0
0

a
p
p
l
e
s

=
l
o
t
s

o
f

a
p
p
l
e
s
^
2

\
] 50

ap
pl

es
×

10
0a

pp
le

s
=

lo
ts

o
fa

pp
le

s2

T
he

re
ar

e
tw

o
no

tic
ea

bl
e

pr
ob

le
m

s:
th

er
e

ar
e

no
sp

ac
es

be
tw

ee
n

w
or

ds
or

nu
m

be
rs

,a
nd

th
e

le
tte

rs
ar

e
ita

lic
iz

ed
an

d
m

or
e

sp
ac

ed
ou

tt
ha

n
no

rm
al

.B
ot

h
is

su
es

ar
e

si
m

pl
y

ar
tif

ac
ts

of
th

e
m

at
hs

m
od

e,
in

th
at

it
tre

at
s

it
as

a
m

at
he

m
at

i-
ca

le
xp

re
ss

io
n:

sp
ac

es
ar

e
ig

no
re

d
(L

aT
eX

sp
ac

es
m

at
he

m
at

ic
s

ac
co

rd
in

g
to

its
ow

n
ru

le
s)

,a
nd

ea
ch

ch
ar

ac
te

ri
s

a
se

pa
ra

te
el

em
en

t(
so

ar
e

no
tp

os
iti

on
ed

as
cl

os
el

y
as

no
rm

al
te

xt
).



T
he

re
ar

e
a

nu
m

be
ro

fw
ay

s
th

at
te

xt
ca

n
be

ad
de

d
pr

op
er

ly
.T

he
ty

pi
ca

lw
ay

is
to

w
ra

p
th

e
te

xt
w

ith
th

e
\
t
e
x
t
{
.
.
.
}

co
m

m
an

d
40

(a
si

m
ila

rc
om

m
an

d
is
\
m
b
o
x
{
.
.
.
}

,t
ho

ug
h

th
is

ca
us

es
pr

ob
le

m
s

w
ith

su
bs

cr
ip

ts
,a

nd
ha

s
a

le
ss

de
sc

ri
pt

iv
e

na
m

e)
.

L
et

's
se

e
w

ha
th

ap
pe

ns
w

he
n

th
e

ab
ov

e
eq

ua
tio

n
co

de
is

ad
ap

te
d:

\
[ 5
0

\
t
e
x
t
{
a
p
p
l
e
s
}

\
t
i
m
e
s

1
0
0

\
t
e
x
t
{
a
p
p
l
e
s
}

=
\
t
e
x
t
{
l
o
t
s

o
f

a
p
p
l
e
s
}
^
2

\
] 50

ap
pl

es
×

10
0a

pp
le

s
=

lo
ts

of
ap

pl
es

2

40
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e



Th
e

te
xt

lo
ok

s
be

tte
r.

H
ow

ev
er

,t
he

re
ar

e
no

ga
ps

be
tw

ee
n

th
e

nu
m

be
rs

an
d

th
e

w
or

ds
.U

nf
or

tu
na

te
ly

,y
ou

ar
e

re
qu

ire
d

to
ex

pl
ic

itl
y

ad
d

th
es

e.
Th

er
e

ar
e

m
an

y
w

ay
s

to
ad

d
sp

ac
es

be
tw

ee
n

m
at

hs
el

em
en

ts
,b

ut
fo

r
th

e
sa

ke
of

si
m

pl
ic

ity
yo

u
m

ay
lit

er
al

ly
ad

d
th

e
sp

ac
e

ch
ar

ac
te

ri
n

th
e

af
fe

ct
ed
\
t
e
x
t

(s
)i

ts
el

f(
ju

st
be

fo
re

th
e

te
xt

.)

\
[ 5
0

\
t
e
x
t
{

a
p
p
l
e
s
}

\
t
i
m
e
s

1
0
0

\
t
e
x
t
{

a
p
p
l
e
s
}

=
\
t
e
x
t
{
l
o
t
s

o
f

a
p
p
l
e
s
}
^
2

\
] 50

ap
pl

es
×

10
0

ap
pl

es
=

lo
ts

of
ap

pl
es

2



17
.1

1.
1.

Fo
rm

at
te

d
te

xt

U
si

ng
th

e
\
t
e
x
t

is
fin

e
an

d
ge

ts
th

e
ba

si
c

re
su

lt.
Y

et
,t

he
re

is
an

al
te

rn
at

iv
e

th
at

of
fe

rs
a

lit
tle

m
or

e
fle

xi
bi

lit
y.

Y
ou

m
ay

re
ca

ll
th

e
in

tr
od

uc
tio

n
of

fo
nt

fo
rm

at
tin

g
co

m
m

an
ds

41
,s

uc
h

as
\
t
e
x
t
r
m

,\
t
e
x
t
i
t

,\
t
e
x
t
b
f

,e
tc

.T
he

se
co

m
m

an
ds

fo
rm

at
th

e
ar

gu
m

en
ta

cc
or

di
ng

ly
,e

.g
.,
\
t
e
x
t
b
f
{
b
o
l
d
t
e
x
t
}

gi
ve

sb
ol

d
te

xt
.T

he
se

co
m

m
an

ds
ar

e
eq

ua
lly

va
lid

w
ith

in
a

m
at

hs
en

vi
ro

nm
en

t
to

in
cl

ud
e

te
xt

.T
he

ad
de

d
be

ne
fit

he
re

is
th

at
yo

u
ca

n
ha

ve
be

tte
rc

on
tr

ol
ov

er
th

e
fo

nt
fo

rm
at

tin
g,

ra
th

er
th

an
th

e
st

an
da

rd
te

xt
ac

hi
ev

ed
w

ith
\
t
e
x
t

.

\
[ 5
0

\
t
e
x
t
r
m
{

a
p
p
l
e
s
}

\
t
i
m
e
s

1
0
0

\
t
e
x
t
b
f
{

a
p
p
l
e
s
}

=
\
t
e
x
t
i
t
{
l
o
t
s

o
f

a
p
p
l
e
s
}
^
2

\
]

41
C

ha
pt

er
43

.9
.1

on
pa

ge
10

93



50
ap

pl
es
×

10
0

ap
pl

es
=

lo
ts

of
ap

pl
es

2

17
.1

2.
Fo

rm
at

tin
g

m
at

he
m

at
ic

ss
ym

bo
ls

W
e

ca
n

no
w

fo
rm

at
te

xt
;w

ha
ta

bo
ut

fo
rm

at
tin

g
m

at
he

m
at

ic
al

ex
pr

es
si

on
s?

T
he

re
ar

e
a

se
to

f
fo

rm
at

tin
g

co
m

m
an

ds
ve

ry
si

m
ila

r
to

th
e

fo
nt

fo
rm

at
tin

g
on

es
ju

st
us

ed
,e

xc
ep

tt
ha

tt
he

y
ar

e
sp

ec
ifi

ca
lly

ai
m

ed
at

te
xt

in
m

at
h

m
od

e
(r

eq
ui

re
s
a
m
s
f
o
n
t
s

)

L
aT

eX
co

m
m

an
d

Sa
m

pl
e

D
es

cr
ip

tio
n

C
om

m
on

us
e

\
m
a
t
h
n
o
r
m
a
l
{
.
.
.
}

A
BC

D
E

F
ab

cd
ef

12
34

56
th

e
de

fa
ul

tm
at

h
fo

nt
m

os
tm

at
he

m
at

ic
al

no
ta

tio
n

\
m
a
t
h
r
m
{
.
.
.
}A

B
C

D
E

Fa
bc

de
f1

23
45

6
th

is
is

th
e

de
fa

ul
to

r
no

rm
al

fo
nt

,u
ni

ta
li-

ci
se

d

un
its

of
m

ea
su

re
-

m
en

t,
on

e
w

or
d

fu
nc

tio
ns

\
m
a
t
h
i
t
{
.
.
.
}A

B
C

D
E

Fa
bc

de
f1

23
45

6
ita

lic
is

ed
fo

nt
\
m
a
t
h
b
f
{
.
.
.
}A

B
C

D
E

Fa
bc

de
f1

23
45

6
bo

ld
fo

nt
ve

ct
or

s



L
aT

eX
co

m
m

an
d

Sa
m

pl
e

D
es

cr
ip

tio
n

C
om

m
on

us
e

\
m
a
t
h
s
f
{
.
.
.
}A
B
C
D
E
F
a
b
cd

ef
1
2
3
4
5
6

Sa
ns

-s
er

if
42

\
m
a
t
h
t
t
{
.
.
.
}A

B
C

D
E

Fa
bc

de
f1

23
45

6
M

on
os

pa
ce

(fi
xe

d-
w

id
th

)f
on

t43

42
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
s
a
n
s
-
s
e
r
i
f

43
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
M
o
n
o
s
p
a
c
e
%
2
0
f
o
n
t

http://en.wikipedia.org/wiki/sans-serif
http://en.wikipedia.org/wiki/Monospace%20font


L
aT

eX
co

m
m

an
d

Sa
m

pl
e

D
es

cr
ip

tio
n

C
om

m
on

us
e

\
m
a
t
h
c
a
l
{
.
.
.
}A

B
C

D
E

F
ab
cd
e{

∞
∈3
4
5
6

C
al

lig
ra

ph
y

(u
pp

er
-

ca
se

on
ly

)
of

te
n

us
ed

fo
r

sh
ea

ve
s/

sc
he

m
es

an
d

ca
te

go
ri

es
,u

se
d

to
de

no
te

cr
yp

to
lo

g-
ic

al
44

co
nc

ep
ts

lik
e

an
al

ph
ab

et
of

de
fi-

ni
tio

n
(A

),
m

es
sa

ge
sp

ac
e

(M
),

ci
ph

er
-

te
xt

sp
ac

e
(C

)a
nd

ke
y

sp
ac

e45
(K

);
K

le
en

e'
s
O

46
;n

am
-

in
g

co
nv

en
tio

n
in

de
sc

ri
pt

io
n

lo
gi

c47

44
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
C
r
y
p
t
o
g
r
a
p
h
y

45
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
k
e
y
%
2
0
s
p
a
c
e

46
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
K
l
e
e
n
e
%
2
7
s
%
2
0
O

47
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
D
e
s
c
r
i
p
t
i
o
n
%
2
0
l
o
g
i
c
%
2
3
N
a
m
i
n
g
%

2
0
C
o
n
v
e
n
t
i
o
n

http://en.wikipedia.org/wiki/Cryptography
http://en.wikipedia.org/wiki/key%20space
http://en.wikipedia.org/wiki/Kleene%27s%20O
http://en.wikipedia.org/wiki/Description%20logic%23Naming%20Convention
http://en.wikipedia.org/wiki/Description%20logic%23Naming%20Convention


L
aT

eX
co

m
m

an
d

Sa
m

pl
e

D
es

cr
ip

tio
n

C
om

m
on

us
e

\
m
a
t
h
f
r
a
k
{
.
.
.
}

48
A
B
C
D
E
F
a
b
cd
ef
1
2
3
4
5
6

Fr
ak

tu
r49

A
lm

os
tc

an
on

ic
al

fo
nt

fo
rL

ie
al

ge
br

as
,

w
ith

su
pe

rs
cr

ip
t

us
ed

to
de

no
te

N
ew

Te
st

am
en

tp
ap

yr
i50

,
id

ea
ls

51
in

ri
ng

th
eo

ry
\
m
a
t
h
b
b
{
.
.
.
}

52 A
BC

D
EF

af
1
23

4
5
6

B
la

ck
bo

ar
d

bo
ld

53
U

se
d

to
de

no
te

sp
ec

ia
ls

et
s

(e
.g

.r
ea

l
nu

m
be

rs
)

48
re

qu
ir

es
a
m
s
f
o
n
t
s

or
a
m
s
s
y
m
b

pa
ck

ag
es

49
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
F
r
a
k
t
u
r
%
2
0
%
2
8
s
c
r
i
p
t
%
2
9

50
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
L
i
s
t
%
2
0
o
f
%
2
0
N
e
w
%
2
0
T
e
s
t
a
m
e
n
t
%

2
0
p
a
p
y
r
i

51
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
I
d
e
a
l
%
2
0
%
2
8
r
i
n
g
%
2
0
t
h
e
o
r
y
%
2
9

52
re

qu
ir

es
a
m
s
f
o
n
t
s

or
a
m
s
s
y
m
b

pa
ck

ag
es

53
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
B
l
a
c
k
b
o
a
r
d
%
2
0
b
o
l
d

http://en.wikipedia.org/wiki/Fraktur%20%28script%29
http://en.wikipedia.org/wiki/List%20of%20New%20Testament%20papyri
http://en.wikipedia.org/wiki/List%20of%20New%20Testament%20papyri
http://en.wikipedia.org/wiki/Ideal%20%28ring%20theory%29
http://en.wikipedia.org/wiki/Blackboard%20bold


L
aT

eX
co

m
m

an
d

Sa
m

pl
e

D
es

cr
ip

tio
n

C
om

m
on

us
e

\
m
a
t
h
s
c
r
{
.
.
.
}

54
Sc

ri
pt

55
A

n
al

te
rn

at
iv

e
fo

nt
fo

rc
at

eg
or

ie
s

an
d

sh
ea

ve
s.

T
he

m
at

hs
fo

rm
at

tin
g

co
m

m
an

ds
ca

n
be

w
ra

pp
ed

ar
ou

nd
th

e
en

tir
e

eq
ua

tio
n,

an
d

no
tj

us
to

n
th

e
te

xt
ua

le
le

m
en

ts
:

th
ey

on
ly

fo
rm

at
le

tte
rs

,n
um

be
rs

,a
nd

up
pe

rc
as

e
G

re
ek

,a
nd

th
e

re
st

of
th

e
m

at
hs

sy
nt

ax
is

ig
no

re
d.

To
bo

ld
lo

w
er

ca
se

G
re

ek
or

ot
he

r
sy

m
bo

ls
us

e
th

e
\
b
o
l
d
s
y
m
b
o
l

co
m

-
m

an
d56

;t
hi

s
w

ill
on

ly
w

or
k

if
th

er
e

ex
is

ts
a

bo
ld

ve
rs

io
n

of
th

e
sy

m
bo

li
n

th
e

cu
rr

en
tf

on
t.

A
s

a
la

st
re

so
rt

th
er

e
is

th
e
\
p
m
b

co
m

m
an

d57
(p

oo
rm

an
s

bo
ld

):
th

is
pr

in
ts

m
ul

tip
le

ve
rs

io
ns

of
th

e
ch

ar
ac

te
rs

lig
ht

ly
of

fs
et

ag
ai

ns
te

ac
h

ot
he

r

54
re

qu
ir

e
m
a
t
h
r
s
f
s

pa
ck

ag
e

55
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
S
c
r
i
p
t
%
2
0
%
2
8
t
y
p
e
f
a
c
e
s
%
2
9

56
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e

57
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e

http://en.wikipedia.org/wiki/Script%20%28typefaces%29


\
[ \
b
o
l
d
s
y
m
b
o
l
{
\
b
e
t
a
}

=
(
\
b
e
t
a
_
1
,
\
b
e
t
a
_
2
,
\
l
d
o
t
s
,
\
b
e
t
a
_
n
)

\
]

β
=
(β

1,
β

2,
..
.,

β
n)

To
ch

an
ge

th
e

si
ze

of
th

e
fo

nt
s

in
m

at
h

m
od

e,
se

e
C

ha
ng

in
g

fo
nt

si
ze

58
.

17
.1

2.
1.

A
cc

en
ts

So
w

ha
tt

o
do

w
he

n
yo

u
ru

n
ou

to
fs

ym
bo

ls
an

d
fo

nt
s?

W
el

lt
he

ne
xt

st
ep

is
to

us
e

ac
ce

nt
s:

58
C

ha
pt

er
18

.9
on

pa
ge

64
0



a
'

a′
a
'
'

a′
′

\
h
a
t
{
a
}

â
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ä
\
n
o
t
{
a
}

6a
\
m
a
t
h
r
i
n
g
{
a
}

\
o
v
e
r
r
i
g
h
t
a
r
r
o
w
{
A
B
}

−→ A
B

\
o
v
e
r
l
e
f
t
a
r
r
o
w
{
A
B
}

←− A
B

a
'
'
'

a′
′′

a
'
'
'
'

a′
′′′

\
o
v
e
r
l
i
n
e
{
a
a
a
}

aa
a

\
c
h
e
c
k
{
a
}

ǎ
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yo
u

ca
n

ge
tp

ro
fe

ss
io

na
lq

ua
lit

y
m

at
he

m
at

ic
s

ty
pe

se
tti

ng
w

ith
re

la
tiv

el
y

lit
tle

ef
fo

rt
(o

nc
e

yo
u'

ve
ha

d
a

bi
to

f
pr

ac
tic

e,
of

co
ur

se
!)

.
It

w
ou

ld
be

po
ss

ib
le

to
ke

ep
go

in
g

an
d

go
in

g
w

ith
m

at
h

to
pi

cs



be
ca

us
e

it
se

em
s

po
te

nt
ia

lly
lim

itl
es

s.
H

ow
ev

er
,w

ith
th

is
tu

to
ri

al
,y

ou
sh

ou
ld

be
ab

le
to

ge
ta

lo
ng

su
ffi

ci
en

tly
.
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8.
N

ot
es

17
.1

9.
Fu

rt
he

r
re

ad
in

g

•
m

et
a:

H
el

p:
D

is
pl

ay
in

g
a

fo
rm

ul
a63

:
W

ik
im

ed
ia

us
es

a
su

bs
et

of
L

aT
eX

co
m

m
an

ds
.

63
h
t
t
p
:
/
/
e
n
.
m
e
t
a
.
o
r
g
/
w
i
k
i
/
H
e
l
p
%
3
A
D
i
s
p
l
a
y
i
n
g
%
2
0
a
%
2
0
f
o
r
m
u
l
a

http://en.meta.org/wiki/Help%3ADisplaying%20a%20formula
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.2

0.
E

xt
er

na
ll

in
ks

•
L

aT
eX

m
at

hs
sy

m
bo

ls
64

•
de

te
xi

fy
65

:a
pp

le
tf

or
lo

ok
in

g
up

L
aT

eX
sy

m
bo

ls
by

ha
nd

w
ri

tin
g

th
em

•
[ f

tp
://

ft
p.

am
s.

or
g/

pu
b/

te
x/

do
c/

am
sm

at
h/

am
sl

do
c.

pd
f

a
m
s
m
a
t
h

do
cu

m
en

ta
tio

n]
•

L
aT

eX
-T

he
St

ud
en

tR
oo

m
66

•
T

he
C

om
pr

eh
en

si
ve

L
aT

eX
Sy

m
bo

lL
is

t67

pl
:L

aT
eX

/M
at

em
at

yk
a68

64
h
t
t
p
:
/
/
w
w
w
.
a
r
t
o
f
p
r
o
b
l
e
m
s
o
l
v
i
n
g
.
c
o
m
/
W
i
k
i
/
i
n
d
e
x
.
p
h
p
/
L
a
T
e
X
:

S
y
m
b
o
l
s

65
h
t
t
p
:
/
/
d
e
t
e
x
i
f
y
.
k
i
r
e
l
a
b
s
.
o
r
g

66
h
t
t
p
:
/
/
w
w
w
.
t
h
e
s
t
u
d
e
n
t
r
o
o
m
.
c
o
.
u
k
/
w
i
k
i
/
L
a
T
e
X

67
h
t
t
p
:
/
/
w
w
w
.
c
t
a
n
.
o
r
g
/
t
e
x
-
a
r
c
h
i
v
e
/
i
n
f
o
/
s
y
m
b
o
l
s
/

c
o
m
p
r
e
h
e
n
s
i
v
e
/
s
y
m
b
o
l
s
-
l
e
t
t
e
r
.
p
d
f

68
h
t
t
p
:
/
/
p
l
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
L
a
T
e
X
%
2
F
M
a
t
e
m
a
t
y
k
a

http://www.artofproblemsolving.com/Wiki/index.php/LaTeX:Symbols
http://www.artofproblemsolving.com/Wiki/index.php/LaTeX:Symbols
http://detexify.kirelabs.org
http://www.thestudentroom.co.uk/wiki/LaTeX
http://www.ctan.org/tex-archive/info/symbols/comprehensive/symbols-letter.pdf
http://www.ctan.org/tex-archive/info/symbols/comprehensive/symbols-letter.pdf
http://pl.wikibooks.org/wiki/LaTeX%2FMatematyka
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at
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s
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p
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X
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e
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X
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d
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e

A
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M
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m
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1
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
A
m
e
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c
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2
0
M
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h
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a
t
i
c
a
l
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t
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18
.1

.
E

qu
at

io
n

nu
m

be
ri

ng

T
he
e
q
u
a
t
i
o
n

en
vi

ro
nm

en
ta

ut
om

at
ic

al
ly

nu
m

be
rs

yo
ur

eq
ua

tio
n.

\
b
e
g
i
n
{
e
q
u
a
t
i
o
n
}

f
(
x
)
=
(
x
+
a
)
(
x
+
b
)

\
e
n
d
{
e
q
u
a
t
i
o
n
}

f(
x)

=
(x
+

a)
(x
+

b)
w

w
(1
)

Y
ou

ca
n

al
so

us
e

th
e
\
l
a
b
e
l

an
d
\
r
e
f

(o
r
\
e
q
r
e
f

fr
om

th
e
a
m
s
m
a
t
h

pa
ck

ag
e)

co
m

m
an

ds
to

la
be

la
nd

re
fe

re
nc

e
eq

ua
tio

ns
,r

es
pe

ct
iv

el
y.

Fo
re

qu
a-

tio
n

nu
m

be
r1

,\
r
e
f

re
su

lts
in

1
an

d
\
e
q
r
e
f

re
su

lts
in

(1
):



\
b
e
g
i
n
{
e
q
u
a
t
i
o
n
}

\
l
a
b
e
l
{
e
q
:
s
o
m
e
e
q
u
a
t
i
o
n
}

5
^
2

-
5

=
2
0

\
e
n
d
{
e
q
u
a
t
i
o
n
}

t
h
i
s

r
e
f
e
r
e
n
c
e
s

t
h
e

e
q
u
a
t
i
o
n

\
r
e
f
{
e
q
:
s
o
m
e
e
q
u
a
t
i
o
n
}
.

52
−

5
=

20
(1
)

th
is

re
fe

re
nc

es
th

e
eq

ua
tio

n
1.



\
b
e
g
i
n
{
e
q
u
a
t
i
o
n
}

\
l
a
b
e
l
{
e
q
:
e
r
l
}

a
=

b
q

+
r

\
e
n
d
{
e
q
u
a
t
i
o
n
}

w
h
e
r
e

\
e
q
r
e
f
{
e
q
:
e
r
l
}

i
s

t
r
u
e

i
f

$
a
$

a
n
d

$
b
$

a
r
e

i
n
t
e
g
e
r
s

w
i
t
h

$
b

\
n
e
q

c
$
.

a
=

bq
+

r
(1
)

w
he

re
(1

)i
s

tr
ue

if
a

an
d

b
ar

e
in

te
ge

rs
w

ith
b
6=

c.

Fu
rt

he
ri

nf
or

m
at

io
n

is
pr

ov
id

ed
in

th
e

la
be

ls
an

d
cr

os
s-

re
fe

re
nc

in
g2

ch
ap

te
r.

2
C

ha
pt

er
19

on
pa

ge
64

7



To
ha

ve
th

e
en

um
er

at
io

n
fo

llo
w

fr
om

yo
ur

se
ct

io
n

or
su

bs
ec

tio
n

he
ad

in
g,

yo
u

m
us

tu
se

th
e
a
m
s
m
a
t
h

pa
ck

ag
e

or
us

e
A

M
S

cl
as

s
do

cu
m

en
ts

.T
he

n
en

te
r

\
n
u
m
b
e
r
w
i
t
h
i
n
{
e
q
u
a
t
i
o
n
}
{
s
e
c
t
i
o
n
}

to
th

e
pr

ea
m

bl
e

to
ge

te
nu

m
er

at
io

n
at

th
e

se
ct

io
n

le
ve

lo
r

\
n
u
m
b
e
r
w
i
t
h
i
n
{
e
q
u
a
t
i
o
n
}
{
s
u
b
s
e
c
t
i
o
n
}

to
ha

ve
th

e
en

um
er

at
io

n
go

to
th

e
su

bs
ec

tio
n

le
ve

l.



\
d
o
c
u
m
e
n
t
c
l
a
s
s
[
1
2
p
t
]
{
a
r
t
i
c
l
e
}

\
u
s
e
p
a
c
k
a
g
e
{
a
m
s
m
a
t
h
}

\
n
u
m
b
e
r
w
i
t
h
i
n
{
e
q
u
a
t
i
o
n
}
{
s
u
b
s
e
c
t
i
o
n
}

\
b
e
g
i
n
{
d
o
c
u
m
e
n
t
}

\
s
e
c
t
i
o
n
{
F
i
r
s
t

S
e
c
t
i
o
n
}

\
s
u
b
s
e
c
t
i
o
n
{
A

s
u
b
s
e
c
t
i
o
n
}

\
b
e
g
i
n
{
e
q
u
a
t
i
o
n
}

L
’

=
{
L
}
{
\
s
q
r
t
{
1
-
\
f
r
a
c
{
v
^
2
}
{
c
^
2
}
<
!
-
-

-
-
>
}
<
!
-
-

-
-
>
}

\
e
n
d
{
e
q
u
a
t
i
o
n
}

\
e
n
d
{
d
o
c
u
m
e
n
t
}

L′
=

L√ 1
−

v2 c2
w

w
(1
.1
.1
)

If
th

e
st

yl
e

yo
u

fo
llo

w
re

qu
ir

es
pu

tti
ng

do
ts

af
te

r
or

di
-

na
ls

(a
s

it
is

re
qu

ir
ed

at
le

as
t

in
Po

lis
h

ty
po

gr
ap

hy
)

th
e

\
n
u
m
b
e
r
w
i
t
h
i
n
{
e
q
u
a
t
i
o
n
}
{
s
u
b
s
e
c
t
i
o
n
}

co
m

m
an

d
in

pr
ea

m
bl

e
w

ill
re

su
lt

in
th

e
eq

ua
tio

n
nu

m
be

ri
n

th
e

ab
ov

e
ex

am
pl

e
to

be
re

nd
er

ed
in

th
is

w
ay

:(
1.

1.
.1

).



To
re

m
ov

e
th

e
du

pl
ic

at
e

do
t,

ad
d

fo
llo

w
in

g
co

m
m

an
d

im
m

ed
ia

te
ly

af
te

r
\
n
u
m
b
e
r
w
i
t
h
i
n
{
e
q
u
a
t
i
o
n
}
{
s
u
b
s
e
c
t
i
o
n
}

:
\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
t
h
e
e
q
u
a
t
i
o
n
}
{
\
t
h
e
s
e
c
t
i
o
n
\
a
r
a
b
i
c
{
e
q
u
a
t
i
o
n
}
}

Fo
rn

um
be

rin
g

sc
he

m
e

us
in

g
\
n
u
m
b
e
r
w
i
t
h
i
n
{
e
q
u
a
t
i
o
n
}
{
s
u
b
s
e
c
t
i
o
n
}

us
e:

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
t
h
e
e
q
u
a
t
i
o
n
}
{
\
t
h
e
s
u
b
s
e
c
t
i
o
n
\
a
r
a
b
i
c
{
e
q
u
a
t
i
o
n
}
}

in
th

e
pr

ea
m

bl
e

of
th

e
do

cu
m

en
t.

N
ot

e:
Th

ou
gh

it
m

ay
lo

ok
lik

e
th

e
\
r
e
n
e
w
c
o
m
m
a
n
d

w
or

ks
by

its
el

f,
it

w
on

't
re

se
tt

he
eq

ua
tio

n
nu

m
be

r
w

ith
ea

ch
ne

w
se

ct
io

n.
It

m
us

tb
e

us
ed

to
ge

th
er

w
ith

m
an

ua
le

qu
at

io
n

nu
m

be
r

re
se

tti
ng

af
te

r
ea

ch
ne

w
se

ct
io

n
be

gi
nn

in
g

or
w

ith
th

e
m

uc
h

cl
ea

ne
r\
n
u
m
b
e
r
w
i
t
h
i
n

.

18
.1

.1
.

Su
bo

rd
in

at
e

eq
ua

tio
n

nu
m

be
ri

ng

To
nu

m
be

rs
ub

or
di

na
te

eq
ua

tio
ns

in
a

nu
m

be
re

d
eq

ua
tio

n
en

vi
ro

nm
en

t,
pl

ac
e

th
e

pa
rt

of
do

cu
m

en
tc

on
ta

in
in

g
th

em
in

a
s
u
b
e
q
u
a
t
i
o
n
s

en
vi

ro
nm

en
t:



\
b
e
g
i
n
{
s
u
b
e
q
u
a
t
i
o
n
s
}

M
a
x
w
e
l
l
’
s

e
q
u
a
t
i
o
n
s
:

\
b
e
g
i
n
{
a
l
i
g
n
}

B
’
&
=
-
\
n
a
b
l
a

\
t
i
m
e
s

E
,
\
\

E
’
&
=
\
n
a
b
l
a

\
t
i
m
e
s

B
-

4
\
p
i

j
,

\
e
n
d
{
a
l
i
g
n
}

\
e
n
d
{
s
u
b
e
q
u
a
t
i
o
n
s
}

M
ax

w
el

l′ s
eq

ua
tio

ns
:

B
′ =
−

∇
×

E
,

(1
.1

a)

E
′ =

∇
×

B
−

4π
j,

(1
.1

b)

R
ef

er
en

ci
ng

of
su

bo
rd

in
at

e
eq

ua
tio

ns
ca

n
be

do
ne

in
tw

o
m

et
ho

ds
.

A
dd

in
g

a
la

be
la

ft
er

th
e
\
b
e
g
i
n
{
s
u
b
e
q
u
a
t
i
o
n
s
}

co
m

m
an

d,
w

ill
re

fe
re

nc
e

to
th

e
m

ai
n

eq
ua

tio
n

(1
.1

th
e

ca
se

pr
es

en
te

d)
.A

dd
in

g
a

la
be

la
ft

er
at

th
e

en
d

of
ea

ch
lin

e,
be

fo
re

th
e
\
\

co
m

m
an

d,
w

ill
re

fe
re

nc
e

to
th

e
su

b-
eq

ua
tio

n
(1

.1
a

or



1.
1b

th
e

ca
se

pr
es

en
te

d)
.I

ti
s

po
ss

ib
le

to
ad

d
bo

th
la

be
ls

in
ca

se
bo

th
ty

pe
s

of
re

fe
re

nc
es

ar
e

ne
ed

ed
.

18
.2

.
Ve

rt
ic

al
ly

al
ig

ni
ng

di
sp

la
ye

d
m

at
he

m
at

ic
s

A
n

of
te

n
en

co
un

te
re

d
pr

ob
le

m
w

ith
di

sp
la

ye
d

en
vi

ro
nm

en
ts

(d
i
s
p
l
a
y
m
a
t
h

an
d
e
q
u
a
t
i
o
n

)i
s

th
e

la
ck

of
an

y
ab

ili
ty

to
sp

an
m

ul
tip

le
lin

es
.W

hi
le

it
is

po
ss

ib
le

to
de

fin
e

lin
es

in
di

vi
du

al
ly

,t
he

se
w

ill
no

tb
e

al
ig

ne
d.

18
.2

.1
.

A
bo

ve
an

d
be

lo
w

T
he

\
o
v
e
r
s
e
t

an
d
\
u
n
d
e
r
s
e
t

co
m

m
an

ds
3

ty
pe

se
t

sy
m

bo
ls

ab
ov

e
an

d
be

lo
w

ex
pr

es
si

on
s.

W
ith

ou
tA

m
sT

ex
th

e
sa

m
e

re
su

lt
of
\
o
v
e
r
s
e
t

ca
n

be

3
re

qu
ir

es
th

e
a
m
s
m
a
t
h

pa
ck

ag
e



ob
ta

in
ed

w
ith

\
s
t
a
c
k
r
e
l

.T
hi

s
ca

n
be

pa
rt

ic
ul

ar
ly

us
ef

ul
fo

rc
re

at
in

g
ne

w
bi

na
ry

re
la

tio
ns

:

\
[ A

\
o
v
e
r
s
e
t
{
!
}
{
=
}

B
;

A
\
s
t
a
c
k
r
e
l
{
!
}
{
=
}

B
\
] A

! =
B

;
A

! =
B

or
to

sh
ow

us
ag

e
of

L
'H

ôp
ita

l's
ru

le
4 :

4
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
L
%
2
7
H
%
F
4
p
i
t
a
l
%
2
7
s
_
r
u
l
e

http://en.wikipedia.org/wiki/L%27H%F4pital%27s_rule


\
[ \
l
i
m
_
{
x
\
t
o

0
}
{
\
f
r
a
c
{
e
^
x
-
1
}
{
2
x
}
<
!
-
-

-
-
>
}

\
o
v
e
r
s
e
t
{
\
l
e
f
t
[
\
f
r
a
c
{
0
}
{
0
}
\
r
i
g
h
t
]
}
{
\
u
n
d
e
r
s
e
t
{
\
m
a
t
h
r
m
{
H
}
<
!
-
-

-
-
>
}
{
=
}
<
!
-
-

-
-
>
}

\
l
i
m
_
{
x
\
t
o

0
}
{
\
f
r
a
c
{
e
^
x
}
{
2
}
<
!
-
-

-
-
>
}
=
{
\
f
r
a
c
{
1
}
{
2
}
<
!
-
-

-
-
>
}

\
] lim

x→
0

ex −
1

2x
[0 0
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e
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yo
u
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ve

th
e

am
st

hm
pa

ck
ag

e
en
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le

d:

\
u
s
e
p
a
c
k
a
g
e
{
a
m
s
t
h
m
}

T
he

ea
si

es
ti

s
th

e
fo

llo
w

in
g:

\
n
e
w
t
h
e
o
r
e
m
{
n
a
m
e
}
{
P
r
i
n
t
e
d

o
u
t
p
u
t
}

pu
ti

ti
n

th
e

pr
ea

m
bl

e.
Th

e
fir

st
ar

gu
m

en
ti

s
th

e
na

m
e

yo
u

w
ill

us
e

to
re

fe
re

nc
e

it,
th

e
se

co
nd

ar
gu

m
en

ti
s

th
e

ou
tp

ut
L

aT
eX

w
ill

pr
in

tw
he

ne
ve

r
yo

u
us

e
it.

Fo
re

xa
m

pl
e:

\
n
e
w
t
h
e
o
r
e
m
{
m
y
d
e
f
}
{
D
e
f
i
n
i
t
i
o
n
}

w
ill

de
fin

e
th

e
m
y
d
e
f

en
vi

ro
nm

en
t;

if
yo

u
us

e
it

lik
e

th
is

:



\
b
e
g
i
n
{
m
y
d
e
f
}

H
e
r
e

i
s

a
n
e
w

d
e
f
i
n
i
t
i
o
n

\
e
n
d
{
m
y
d
e
f
}

It
w

ill
lo

ok
lik

e
th

is
:

D
efi

ni
tio

n
3

H
er

e
is

a
ne

w
de

fin
iti

on

w
ith

lin
e

br
ea

ks
se

pa
ra

tin
g

it
fr

om
th

e
re

st
of

th
e

te
xt

.
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T

he
or

em
co

un
te

rs

O
ft

en
th

e
co

un
te

rs
ar

e
de

te
rm

in
ed

by
se

ct
io

n,
fo

r
ex

am
pl

e
"T

he
or

em
2.

3"
re

fe
rs

to
th

e
3r

d
th

eo
re

m
in

th
e

2n
d

se
ct

io
n

of
a

do
cu

m
en

t.
In

th
is

ca
se

,s
pe

ci
fy

th
e

th
eo

re
m

as
fo

llo
w

s:

\
n
e
w
t
h
e
o
r
e
m
{
n
a
m
e
}
{
P
r
i
n
t
e
d

o
u
t
p
u
t
}
[
n
u
m
b
e
r
b
y
]



w
he

re
nu

m
be

rb
y
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th

e
na

m
e

of
th

e
se

ct
io

n
le

ve
l2

(s
ec

tio
n/

su
bs

ec
tio

n/
et

c.
)

at
w

hi
ch

th
e

nu
m

be
ri

ng
is

to
ta

ke
pl

ac
e.

B
y

de
fa

ul
t,

ea
ch

th
eo

re
m

us
es

its
ow

n
co

un
te

r.
H

ow
ev

er
it

is
co

m
m

on
fo

r
si

m
ila

rt
yp

es
of

th
eo

re
m

s
(e

.g
.T

he
or

em
s,

Le
m

m
as

an
d

C
or

ol
la

rie
s)

to
sh

ar
e

a
co

un
te

r.
In

th
is

ca
se

,d
efi

ne
su

bs
eq

ue
nt

th
eo

re
m

s
as

:

\
n
e
w
t
h
e
o
r
e
m
{
n
a
m
e
}
[
c
o
u
n
t
e
r
]
{
P
r
i
n
t
e
d

o
u
t
p
u
t
}

w
he

re
co

un
te

r
is

th
e

na
m

e
of

th
e

co
un

te
rt

o
be

us
ed

.U
su

al
ly

th
is

w
ill

be
th

e
na

m
e

of
th

e
m

as
te

rt
he

or
em

.

Y
ou

ca
n

al
so

cr
ea

te
a

th
eo

re
m

en
vi

ro
nm

en
tt

ha
ti

s
no

tn
um

be
re

d
by

us
in

g
th

e
n
e
w
t
h
e
o
r
e
m
*

co
m

m
an

d3 .F
or

in
st

an
ce

,

\
n
e
w
t
h
e
o
r
e
m
*
{
m
y
d
e
f
}
{
D
e
f
i
n
i
t
i
o
n
}

2
C

ha
pt

er
3.

1.
4

on
pa

ge
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3
R

eq
ui

re
s

th
e
a
m
s
t
h
m

pa
ck

ag
e



de
fin

es
th

e
m
y
d
e
f

en
vi

ro
nm

en
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w
hi

ch
w

ill
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ne
ra

te
de
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s

w
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ou
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um
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ir
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m
s
t
h
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T
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p
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o
f
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vi

ro
nm

en
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n
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ed
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ra
dd

in
g

th
e

pr
oo

fo
fa

th
eo

re
m

.T
he

ba
si

c
us

ag
e
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:

\
b
e
g
i
n
{
p
r
o
o
f
}

H
e
r
e

i
s

m
y

p
r
o
o
f

\
e
n
d
{
p
r
o
o
f
}

It
ju

st
ad

ds
P

ro
of

in
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lic
s

at
th

e
be

gi
nn

in
g

of
th

e
te

xt
gi

ve
n
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ar

gu
m

en
ta

nd
a

w
hi

te
sq

ua
re

(Q
.E

.D
5

sy
m

bo
l,

al
so

kn
ow

n
as

a
to

m
bs

to
ne

6 )
at

th
e

en
d

of

4
R

eq
ui

re
s

th
e
a
m
s
t
h
m

pa
ck

ag
e

5
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
Q
.
E
.
D

6
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
T
o
m
b
s
t
o
n
e
%
2
0
%
2
8
t
y
p
o
g
r
a
p
h
y
%
2
9
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http://en.wikipedia.org/wiki/Tombstone%20%28typography%29
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u
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ju
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w
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e
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ta
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en
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th
e

w
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d
P

ro
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pr
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te
d

in
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e
ou
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ut

w
ill
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an
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at
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rd
in

gl
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an
yw

ay
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in
th

e
so

ur
ce

th
e

na
m

e
of

th
e

en
vi

ro
nm

en
t
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m

ai
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p
r
o
o
f

.

If
yo

u
w

ou
ld

lik
e

to
m

an
ua

lly
na

m
e

th
e

pr
oo

f,
in

cl
ud

e
th

e
na

m
e

in
sq

ua
re

br
ac

ke
ts

:

\
b
e
g
i
n
{
p
r
o
o
f
}
[
P
r
o
o
f

o
f

i
m
p
o
r
t
a
n
t

t
h
e
o
r
e
m
]

H
e
r
e

i
s

m
y

i
m
p
o
r
t
a
n
t

p
r
o
o
f
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e
n
d
{
p
r
o
o
f
}

If
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e
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lin

e
of
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e

pr
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f
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di
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d
m
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h

th
en
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e
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.E

.D
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a

su
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eq
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y
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e.
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d
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e
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e
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e
\
q
e
d
h
e
r
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m

m
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\
b
e
g
i
n
{
p
r
o
o
f
}

H
e
r
e

i
s

m
y

p
r
o
o
f
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7
C

ha
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ge
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+
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2

\
q
e
d
h
e
r
e

\
]
\
e
n
d
{
p
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b
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\
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e
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b
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{
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h
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e
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h
e
o
r
e
m
s
t
y
l
e

co
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m
an
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m
m
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ad
er

:
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h
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o
r
e
m
s
t
y
l
e
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s
t
y
l
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e
}
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e

ar
gu
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en
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th
e

st
yl
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su
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nt
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de
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ed

th
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w
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th
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st

yl
e.

H
er

e
is

a
lis

to
ft
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ib
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de

fin
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yl

es
:
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l
e
n
a
m
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n

p
l
a
i
n

U
se

d
fo

rt
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or
em
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m
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op
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et
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lt)

d
e
f
i
n
i
t
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o
n

U
se

d
fo

rd
efi

ni
tio
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an

d
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r
e
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r
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C
us

to
m

st
yl

es

To
de

fin
e

yo
ur

ow
n

st
yl

e,
us

e
th

e
\
n
e
w
t
h
e
o
r
e
m
s
t
y
l
e

co
m

m
an

d9 :

\
n
e
w
t
h
e
o
r
e
m
s
t
y
l
e
{
s
t
y
l
e
n
a
m
e
}
%

n
a
m
e

o
f

t
h
e

s
t
y
l
e

t
o

b
e

u
s
e
d

{
s
p
a
c
e
a
b
o
v
e
}
%

m
e
a
s
u
r
e

o
f

s
p
a
c
e

t
o

l
e
a
v
e

a
b
o
v
e

t
h
e

t
h
e
o
r
e
m
.

E
.
g
.
:

3
p
t
{
s
p
a
c
e
b
e
l
o
w
}
%

m
e
a
s
u
r
e

o
f

s
p
a
c
e

t
o

l
e
a
v
e

b
e
l
o
w

t
h
e

t
h
e
o
r
e
m
.

E
.
g
.
:

3
p
t
{
b
o
d
y
f
o
n
t
}
%

n
a
m
e

o
f

f
o
n
t

t
o

u
s
e

i
n

t
h
e

b
o
d
y

o
f

t
h
e

t
h
e
o
r
e
m

{
i
n
d
e
n
t
}
%

m
e
a
s
u
r
e

o
f

s
p
a
c
e

t
o

i
n
d
e
n
t

{
h
e
a
d
f
o
n
t
}
%

n
a
m
e

o
f

h
e
a
d

f
o
n
t

{
h
e
a
d
p
u
n
c
t
u
a
t
i
o
n
}
%

p
u
n
c
t
u
a
t
i
o
n

b
e
t
w
e
e
n

h
e
a
d

a
n
d

b
o
d
y

{
h
e
a
d
s
p
a
c
e
}
%

s
p
a
c
e

a
f
t
e
r

t
h
e
o
r
e
m

h
e
a
d
;

"
"

=
n
o
r
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a
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i
n
t
e
r
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o
r
d

s
p
a
c
e

{
h
e
a
d
s
p
e
c
}
%

M
a
n
u
a
l
l
y

s
p
e
c
i
f
y

h
e
a
d

(A
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m
en
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th

at
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e
le

ft
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an
k

w
ill
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m
e
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rd
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er
e
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e
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:

\
t
h
m
n
a
m
e
{
#
1
}
\
t
h
m
n
u
m
b
e
r
{

#
2
}
:
\
t
h
m
n
o
t
e
{

#
3
}

9
R

eq
ui

re
s

th
e
a
m
s
t
h
m

pa
ck

ag
e



w
hi

ch
w
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efi
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gy

fo
rt
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\
b
e
g
i
n
{
d
e
f
i
n
i
t
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o
n
}
[
T
o
p
o
l
o
g
y
]
.
.
.

(T
he

no
te

ar
gu

m
en

t,
w

hi
ch

in
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gy
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s

al
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u
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if

y
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e
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th
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fli
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s

T
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th
eo

re
m

en
vi

ro
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en
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nfl

ic
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ot
he

r
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ro
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en

ts
,

fo
r

ex
am

pl
e

w
ra

pfi
gu

re
.A

w
or

k
ar

ou
nd

is
to

re
de

fin
e

th
eo

re
m

,f
or

ex
am

pl
e

th
e

fo
llo

w
in

g
w

ay
:

%
F
i
x

l
a
t
e
x

\
d
e
f
\
s
m
a
l
l
s
k
i
p
{
\
v
s
k
i
p
\
s
m
a
l
l
s
k
i
p
a
m
o
u
n
t
}

\
d
e
f
\
m
e
d
s
k
i
p
{
\
v
s
k
i
p
\
m
e
d
s
k
i
p
a
m
o
u
n
t
}

\
d
e
f
\
b
i
g
s
k
i
p
{
\
v
s
k
i
p
\
b
i
g
s
k
i
p
a
m
o
u
n
t
}

%
H
a
n
d

m
a
d
e

t
h
e
o
r
e
m

\
n
e
w
c
o
u
n
t
e
r
{
t
h
m
}
[
s
e
c
t
i
o
n
]

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
t
h
e
t
h
m
}
{
\
t
h
e
s
e
c
t
i
o
n
.
\
a
r
a
b
i
c
{
t
h
m
}
}

\
d
e
f
\
c
l
a
i
m
#
1
{
\
p
a
r
\
m
e
d
s
k
i
p
\
n
o
i
n
d
e
n
t
\
r
e
f
s
t
e
p
c
o
u
n
t
e
r
{
t
h
m
}
\
h
b
o
x
{
\
b
f

\
a
r
a
b
i
c
{
c
h
a
p
t
e
r
}
.
\
a
r
a
b
i
c
{
s
e
c
t
i
o
n
}
.
\
a
r
a
b
i
c
{
t
h
m
}
.

#
1
.
}

\
i
t
\

%
\
i
g
n
o
r
e
s
p
a
c
e
s

} \
d
e
f
\
e
n
d
c
l
a
i
m
{

\
p
a
r
\
m
e
d
s
k
i
p
}

\
n
e
w
e
n
v
i
r
o
n
m
e
n
t
{
t
h
m
}
{
\
c
l
a
i
m
}
{
\
e
n
d
c
l
a
i
m
}
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se
th

eo
re

m
lo

ok
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e
g
i
n
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h
m
}
{
C
l
a
i
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a
b
e
l
{
l
y
t
-
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r
o
b
}

L
e
t

i
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b
e
.

T
h
e
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o
u

k
n
o
w
.

\
e
n
d
{
t
h
m
}
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ca
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pa

ra
te

d
fr

om
ot

he
rt

ex
t.

1
h
t
t
p
:
/
/
e
n
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
p
s
e
u
d
o
c
o
d
e

679

http://en.wikipedia.org/wiki/pseudocode
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Ty
pe

se
tt

in
g

A
lg

or
ith

m
s

22
.1

.
Ty

pe
se

tt
in

g
us

in
g

th
e
a
l
g
o
r
i
t
h
m
i
c

pa
ck

ag
e

T
he

a
l
g
o
r
i
t
h
m
i
c

pa
ck

ag
e

us
es

a
di

ff
er

en
t

se
t

of
co

m
m

an
ds

th
an

th
e

a
l
g
o
r
i
t
h
m
i
c
x

pa
ck

ag
e.

B
as

ic
co

m
m

an
ds

ar
e:

\
S
t
a
t
e

<
t
e
x
t
>

\
I
f
{
<
c
o
n
d
i
t
i
o
n
>
}

<
t
e
x
t
>

\
E
n
d
I
f

\
F
o
r
{
<
c
o
n
d
i
t
i
o
n
>
}

<
t
e
x
t
>

\
E
n
d
F
o
r

\
F
o
r
A
l
l
{
<
c
o
n
d
i
t
i
o
n
>
}

<
t
e
x
t
>

\
E
n
d
F
o
r

681



\
W
h
i
l
e
{
<
c
o
n
d
i
t
i
o
n
>
}

<
t
e
x
t
>

\
E
n
d
W
h
i
l
e

\
R
e
p
e
a
t

<
t
e
x
t
>

\
U
n
t
i
l
{
<
c
o
n
d
i
t
i
o
n
>
}

\
R
e
q
u
i
r
e

<
t
e
x
t
>

\
R
e
t
u
r
n

<
t
e
x
t
>

\
C
o
m
m
e
n
t
{
<
t
e
x
t
>
}

C
om

pl
et

e
do

cu
m

en
ta

tio
n

is
lis

te
d

at
ht

tp
://

w
w

w
.tu

g.
or

g/
te

xl
iv

e/
C

on
te

nt
s/

liv
e/

te
xm

f-
di

st
/d

oc
/la

te
x/

al
go

ri
th

m
s/

al
go

ri
th

m
s.

pd
f1 .M

os
tc

om
m

an
ds

ar
e

si
m

ila
rt

o
th

e
a
l
g
o
r
i
t
h
m
i
c
x

eq
ui

va
le

nt
s,

bu
tw

ith
di

ff
er

en
tc

ap
ita

liz
at

io
n.

1
h
t
t
p
:
/
/
w
w
w
.
t
u
g
.
o
r
g
/
t
e
x
l
i
v
e
/
C
o
n
t
e
n
t
s
/
l
i
v
e
/
t
e
x
m
f
-
d
i
s
t
/
d
o
c
/

l
a
t
e
x
/
a
l
g
o
r
i
t
h
m
s
/
a
l
g
o
r
i
t
h
m
s
.
p
d
f

http://www.tug.org/texlive/Contents/live/texmf-dist/doc/latex/algorithms/algorithms.pdf
http://www.tug.org/texlive/Contents/live/texmf-dist/doc/latex/algorithms/algorithms.pdf


22
.2

.
Ty

pe
se

tt
in

g
us

in
g

th
e
a
l
g
o
r
i
t
h
m
i
c
x

pa
ck

ag
e

T
he

a
l
g
o
r
i
t
h
m
i
c
x

pa
ck

ag
e

pr
ov

id
es

a
nu

m
be

r
of

po
pu

la
r

co
ns

tr
uc

ts
fo

r
al

go
ri

th
m

de
si

gn
s.

Pu
t
\
u
s
e
p
a
c
k
a
g
e
{
a
l
g
p
s
e
u
d
o
c
o
d
e
}

in
th

e
pr

ea
m

bl
e

to
us

e
th

e
al

go
ri

th
m

ic
en

vi
ro

nm
en

tt
o

w
ri

te
al

go
ri

th
m

ps
eu

do
co

de
(\
b
e
g
i
n
{
a
l
g
o
r
i
t
h
m
i
c
}
.
.
.
\
e
n
d
{
a
l
g
o
r
i
t
h
m
i
c
}

).
Yo

u
m

ig
ht

w
an

t
to

us
e

th
e

al
go

ri
th

m
en

vi
ro

nm
en

t
(\
u
s
e
p
a
c
k
a
g
e
{
a
l
g
o
r
i
t
h
m
}

)
to

w
ra

p
yo

ur
al

go
ri

th
m

ic
co

de
in

an
al

go
ri

th
m

en
vi

ro
nm

en
t

(\
b
e
g
i
n
{
a
l
g
o
r
i
t
h
m
}
.
.
.
\
e
n
d
{
a
l
g
o
r
i
t
h
m
}

)
to

pr
od

uc
e

a
flo

at
in

g
en

vi
ro

nm
en

tw
ith

nu
m

be
re

d
al

go
ri

th
m

s.

Th
e

co
m

m
an

d
\
b
e
g
i
n
{
a
l
g
o
r
i
t
h
m
i
c
}

ca
n

be
gi

ve
n

th
e

op
tio

na
la

rg
um

en
t

of
a

po
si

tiv
e

in
te

ge
r,

w
hi

ch
if

gi
ve

n
w

ill
ca

us
e

lin
e

nu
m

be
ri

ng
to

oc
cu

r
at

m
ul

tip
le

s
of

th
at

in
te

ge
r.

E
.g

.\
b
e
g
i
n
{
a
l
g
o
r
i
t
h
m
i
c
}
[
5
]

w
ill

en
te

rt
he

al
go

ri
th

m
ic

en
vi

ro
nm

en
ta

nd
nu

m
be

re
ve

ry
fif

th
lin

e.

B
el

ow
is

an
ex

am
pl

e
of

ty
pe

se
tti

ng
a

ba
si

c
al

go
ri

th
m

us
-

in
g

th
e

a
l
g
o
r
i
t
h
m
i
c
x

pa
ck

ag
e

(r
em

em
be

r
to

ad
d

th
e



\
u
s
e
p
a
c
k
a
g
e
{
a
l
g
p
s
e
u
d
o
c
o
d
e
}

st
at

em
en

t
to

yo
ur

do
cu

m
en

t
pr

ea
m

-
bl

e)
:

\
b
e
g
i
n
{
a
l
g
o
r
i
t
h
m
i
c
}

\
I
f

{
$
i
\
g
e
q

m
a
x
v
a
l
$
}

\
S
t
a
t
e

$
i
\
g
e
t
s

0
$

\
E
l
s
e \
I
f

{
$
i
+
k
\
l
e
q

m
a
x
v
a
l
$
}

\
S
t
a
t
e

$
i
\
g
e
t
s

i
+
k
$

\
E
n
d
I
f

\
E
n
d
I
f

\
e
n
d
{
a
l
g
o
r
i
t
h
m
i
c
}

Th
e

La
Te

X
so

ur
ce

ca
n

be
w

rit
te

n
to

a
fo

rm
at

fa
m

ili
ar

to
pr

og
ra

m
m

er
s

so
th

at
it

is
ea

sy
to

re
ad

.T
hi

s
w

ill
no

t,
ho

w
ev

er
,a

ff
ec

tt
he

fin
al

la
yo

ut
in

th
e

do
cu

m
en

t.



Fi
gu

re
76

T
he

re
ar

e
se

ve
ra

lc
on

st
ru

ct
s

pr
ov

id
ed

by
a
l
g
o
r
i
t
h
m
i
c
x

de
ta

ile
d

be
lo

w
.

22
.2

.1
.

If
-s

ta
te

m
en

ts

T
he

re
ar

e
th

re
e

fo
rm

s
of

th
is

co
ns

tr
uc

t



\
I
f
{
<
c
o
n
d
i
t
i
o
n
>
}

<
t
e
x
t
>

\
E
n
d
I
f

\
I
f
{
<
c
o
n
d
i
t
i
o
n
>
}

<
t
e
x
t
>

\
E
l
s
e

<
t
e
x
t
>

\
E
n
d
I
f

\
I
f
{
<
c
o
n
d
i
t
i
o
n
>
}

<
t
e
x
t
>

\
E
l
s
I
f
{
<
c
o
n
d
i
t
i
o
n
>
}

<
t
e
x
t
>

\
E
l
s
e

<
t
e
x
t
>

\
E
n
d
I
f

T
he

th
ir

d
fo

rm
ac

ce
pt

s
as

m
an

y
\
E
l
s
I
f
{
}

cl
au

se
s

as
re

qu
ir

ed
.N

ot
e

th
at

it
is
\
E
l
s
I
f

an
d

no
t\
E
l
s
e
I
f

.

22
.2

.2
.

Fo
r-

lo
op

s

T
he

re
ar

e
tw

o
fo

rm
s

\
F
o
r
{
<
c
o
n
d
i
t
i
o
n
>
}

<
t
e
x
t
>

\
E
n
d
F
o
r

\
F
o
r
A
l
l
{
<
c
o
n
d
i
t
i
o
n
>
}

<
t
e
x
t
>

\
E
n
d
F
o
r

A
tr

ad
iti

on
al

"f
or

"
lo

op
.T

he
m

et
ho

d
of

ite
ra

tio
n

is
us

ua
lly

de
sc

ri
be

d
in

th
e

fir
st

ar
gu

m
en

t,



e.
g.

\
F
o
r
{
$
i

=
1

\
t
o

1
0
$
}

\
S
t
a
t
e

$
i

\
g
e
t
s

i
+

1
$

\
E
n
d
F
o
r

22
.2

.3
.

W
hi

le
-lo

op
s

\
W
h
i
l
e
{
<
c
o
n
d
i
t
i
o
n
>
}

<
t
e
x
t
>

\
E
n
d
W
h
i
l
e

\
W
h
i
l
e
{
$
i

\
l
e
q

1
0
$
}

\
S
t
a
t
e

i
=
i
+
1
;

\
E
n
d
W
h
i
l
e

22
.2

.4
.

R
ep

ea
tu

nt
il

co
nd

iti
on

\
R
e
p
e
a
t

<
t
e
x
t
>

\
U
n
t
i
l
{
<
c
o
n
d
i
t
i
o
n
>
}



22
.2

.5
.

In
fin

ite
lo

op
s

\
L
o
o
p

<
t
e
x
t
>

\
E
n
d
L
o
o
p

22
.2

.6
.

Pr
ec

on
di

tio
n

\
R
e
q
u
i
r
e

<
t
e
x
t
>

22
.2

.7
.

Po
st

co
nd

iti
on

\
E
n
s
u
r
e

<
t
e
x
t
>

22
.2

.8
.

Fu
nc

tio
ns

\
F
u
n
c
t
i
o
n
{
<
n
a
m
e
>
}
{
<
p
a
r
a
m
s
>
}

<
b
o
d
y
>

\
E
n
d
F
u
n
c
t
i
o
n



22
.2

.9
.

R
et

ur
ni

ng
va

ri
ab

le
s

\
R
e
t
u
r
n

<
t
e
x
t
>

T
hi

s
co

m
m

an
d

w
ill

us
ua

lly
be

us
ed

in
co

nj
un

ct
io

n
w

ith
a
\
S
t
a
t
e

co
m

m
an

d
as

fo
llo

w
s:

\
F
u
n
c
t
i
o
n
{
I
n
c
r
e
m
e
n
t
}
{
$
a
$
}

\
S
t
a
t
e

$
a

\
g
e
t
s

a
+
1
$

\
S
t
a
t
e

\
R
e
t
u
r
n

$
a
$

\
E
n
d
F
u
n
c
t
i
o
n

22
.2

.1
0.

C
om

m
en

ts

\
C
o
m
m
e
n
t
{
<
t
e
x
t
>
}

N
ot

e
to

us
er

s
w

ho
sw

itc
he

d
fr

om
th

e
ol

d
a
l
g
o
r
i
t
h
m
i
c

pa
ck

ag
e:

co
m

m
en

ts
m

ay
be

pl
ac

ed
ev

er
yw

he
re

in
th

e
so

ur
ce

;t
he

re
ar

e
no

lim
ita

tio
ns

as
in

th
e

ol
d

a
l
g
o
r
i
t
h
m
i
c

pa
ck

ag
e.



22
.2

.1
1.

R
en

am
in

g
th

in
gs

:a
lg

or
ith

m
to

pr
oc

ed
ur

e,
re

qu
ir

e/
en

su
re

to
in

pu
t/o

ut
pu

t

\
f
l
o
a
t
n
a
m
e
{
a
l
g
o
r
i
t
h
m
}
{
P
r
o
c
e
d
u
r
e
}

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
a
l
g
o
r
i
t
h
m
i
c
r
e
q
u
i
r
e
}
{
\
t
e
x
t
b
f
{
I
n
p
u
t
:
}
}

\
r
e
n
e
w
c
o
m
m
a
n
d
{
\
a
l
g
o
r
i
t
h
m
i
c
e
n
s
u
r
e
}
{
\
t
e
x
t
b
f
{
O
u
t
p
u
t
:
}
}

22
.2

.1
2.

C
us

to
m

al
go

ri
th

m
ic

bl
oc

ks

T
he
a
l
g
o
r
i
t
h
m
i
c
x

pa
ck

ag
e

al
lo

w
s

yo
u

to
de

fin
e

yo
ur

ow
n

en
vi

ro
nm

en
ts

.

To
de

fin
e

bl
oc

ks
be

gi
nn

in
g

w
ith

a
st

ar
tin

g
co

m
m

an
d

an
d

en
di

ng
w

ith
an

en
di

ng
co

m
m

an
d,

us
e

\
a
l
g
b
l
o
c
k
[
<
b
l
o
c
k
>
]
{
<
s
t
a
r
t
>
}
{
<
e
n
d
>
}

T
hi

s
de

fin
es

tw
o

co
m

m
an

ds
\
<
s
t
a
r
t
>

an
d
\
<
e
n
d
>

w
hi

ch
ha

ve
no

pa
ra

m
et

er
s.

T
he

te
xt

di
sp

la
ye

d
by

th
em

is
\
t
e
x
t
b
f
{
<
s
t
a
r
t
>
}

an
d

\
t
e
x
t
b
f
{
<
e
n
d
>
}

.



W
ith

\
a
l
g
b
l
o
c
k
d
e
f
x

yo
u

ca
n

gi
ve

th
e

te
xt

to
be

ou
tp

ut
by

th
e

st
ar

tin
g

an
d

en
di

ng
co

m
m

an
d

an
d

th
e

nu
m

be
ro

fp
ar

am
et

er
s

fo
rt

he
se

co
m

m
an

ds
.I

n
th

e
te

xt
th

e
n-

th
pa

ra
m

et
er

is
re

fe
re

nc
ed

by
#
n

.

\
a
l
g
b
l
o
c
k
d
e
f
x
[
<
b
l
o
c
k
>
]
{
<
s
t
a
r
t
>
}
{
<
e
n
d
>
}

[
<
s
t
a
r
t
p
a
r
a
m
c
o
u
n
t
>
]
[
<
d
e
f
a
u
l
t

v
a
l
u
e
>
]
{
<
s
t
a
r
t

t
e
x
t
>
}

[
<
e
n
d
p
a
r
a
m
c
o
u
n
t
>
]
[
<
d
e
f
a
u
l
t

v
a
l
u
e
>
]
{
<
e
n
d

t
e
x
t
>
}

E
xa

m
pl

e:

\
a
l
g
b
l
o
c
k
[
N
a
m
e
]
{
S
t
a
r
t
}
{
E
n
d
}

\
a
l
g
b
l
o
c
k
d
e
f
x
[
N
A
M
E
]
{
S
T
A
R
T
}
{
E
N
D
}
%

[
2
]
[
U
n
k
n
o
w
n
]
{
S
t
a
r
t

#
1
(
#
2
)
}
%

{
E
n
d
i
n
g
}

\
a
l
g
b
l
o
c
k
d
e
f
x
[
N
A
M
E
]
{
}
{
O
T
H
E
R
E
N
D
}
%

[
1
]
{
U
n
t
i
l

(
#
1
)
}

\
b
e
g
i
n
{
a
l
g
o
r
i
t
h
m
i
c
}

\
S
t
a
r
t
\
S
t
a
r
t

\
S
T
A
R
T
[
O
n
e
]
{
x
}

\
E
N
D

\
S
T
A
R
T
{
0
}



\
O
T
H
E
R
E
N
D
{
\
t
e
x
t
t
t
{
T
r
u
e
}
}

\
E
n
d

\
S
t
a
r
t

\
E
n
d

\
E
n
d

\
e
n
d
{
a
l
g
o
r
i
t
h
m
i
c
}

M
or

e
ad

va
nc

ed
cu

st
om

iz
at

io
n

an
d

ot
he

r
co

ns
tr

uc
-

tio
ns

ar
e

de
sc

ri
be

d
in

th
e

a
l
g
o
r
i
t
h
m
i
c
x

m
an

ua
l:

ht
tp

://
m

ir
ro

r.c
ta

n.
or

g/
m

ac
ro

s/
la

te
x/

co
nt

ri
b/

al
go

ri
th

m
ic

x/
al

go
ri

th
m

ic
x.

pd
f

22
.3

.
T

he
a
l
g
o
r
i
t
h
m

en
vi

ro
nm

en
t

It
is

of
te

n
us

ef
ul

fo
rt

he
al

go
rit

hm
pr

od
uc

ed
by
a
l
g
o
r
i
t
h
m
i
c

to
be

"fl
oa

te
d"

to
th

e
op

tim
al

po
in

t
in

th
e

do
cu

m
en

t
to

av
oi

d
it

be
in

g
sp

lit
ac

ro
ss

pa
ge

s.
T

he
a
l
g
o
r
i
t
h
m

en
vi

ro
nm

en
tp

ro
vi

de
s

th
is

an
d

a
fe

w
ot

he
ru

se
fu

lf
ea

tu
re

s.
In

cl
ud

e
it

by
ad

di
ng

th
e



\
u
s
e
p
a
c
k
a
g
e
{
a
l
g
o
r
i
t
h
m
}

to
yo

ur
do

cu
m

en
t's

pr
ea

m
bl

e.
It

is
en

te
re

d
in

to
by

\
b
e
g
i
n
{
a
l
g
o
r
i
t
h
m
}

\
c
a
p
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ż
e

t
w
a
r
z
e

m
a
ł
e
g
o

r
y
c
e
r
z
a

i
~
B
a
s
i

b
y
ł
y

s
k
ą
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ős
et

al
.(

19
65

)



\c
ite

t[
ch

ap
te

r
2]

{E
rd

os
65

}
pr

od
uc

es
E

rd
ős
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ős

,H
ey

tin
g

an
d

B
ro

uw
er

(s
ee

19
65

,
ch

ap
.2

)

\c
ite

p
an

d
\c

ite
p*

T
he

\c
ite

p
co

m
m

an
d

is
us

ed
w

he
re

th
e

au
th

or
na

m
e

is
to

ap
pe

ar
in

si
de

th
e

pa
re

nt
he

se
s

al
on

gs
id

e
th

e
da

te
.

\c
ite

p{
E

rd
os

65
}

pr
od

uc
es

(E
rd

ős
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