Tables contd.

» Arrays and some further uses of math mode

Shading

Including graphics

Using PSTricks to draw simple diagrams

1 Mergingtablecells

1. When we looked at tables last session, we saw how it wagy®ss merge
table cells horizontally using thenul ti col uitm command. There is
also amultirow package, which may be downloaded from CTAN. Syntax:
\ nmul tirow{# ofrowg { column width { texg .

SINGULAR | DUAL PLURAL
NOMINATIVE | hodos hodoi
VOCATIVE hodé hodob
ACCUSATIVE | hoddn hodous
GENITIVE hoddoi . hoddon
> hoddin —
DATIVE hodou hodois
\ begi n{tabular}{|I|1]I]I]}
\ hline
& \textsc{singular} & \textsc{dual} & \textsc{plural}\\
\hline

\textsc{nom native} & \textit{hod\’os} &
\multirow{3}{1.5cnt{\textit{hod\textbf{o\’'o}}} &
\multirow2}{1.5cn{\textit{hod\textbf{o\'{\i}}}}\\
\cline{l-2}

\textsc{vocative} & \textit{hod\'e} & & \\
\cline{1l-2}\cline{4-4}

\textsc{accusative} & \textit{hod\’on} & &
\textit{hod\textbf{o\’u}s}\\

\ hl i ne\hline

\textsc{genitive} & \textit{hod\’'ooi} &
\multirow2}{1.5cnm{\textit{hod\’ oin}}

& \textit{hod\’ oon}\\ \cline{1l-2}\cline{4-4}
\textsc{dative} & \textit{hod\’'ou} & & \textit{hod\’ ois}\\
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\cline{l-2}
\ hl i ne
\ end{t abul ar}

2 Arrays

. Last week we looked at thtabular environment. Thearray environment
functions in a similar way, but is used in math mode, i.e. $. The values
of pos (= {t, b}) and columns(={l, r, c, p{width}}) are the same as for
tabular.

\ begi n{array} [pod{ column$ rows\ end{ ar r ay}

. In linguistics, arrays are most immediately useful fgresenting feature
matrices. The array must be typeset in math mode. Within medde,
normal text may be typeset using the commanthox{ }.

. 2? + je ne sais quoi= 22
$x"2 + \nbox{je ne sais quoi} = z"2$%

son
cont
vVoLCe

$

\ begi n{array}{l}
son\\

cont\\

voi ce

\ end{ array}

$

son
cont
voice

$

\ begi n{array}{l}
\ mbox{son}\\

\ mbox{cont }\\



\ mbox{ voi ce}
\ end{ array}
$

—son
7. —cont
—voice

$

\ begi n{array}{l}
\ mbox{$- $son}\\
\ mbox{ $- $cont }\\
\ mbox{ $- $voi ce}
\ end{ array}

$

8. The next stage is to provide the array with delimiters.

—son
9. —cont
—voice

$

\left[

\ begi n{array}{l}
\ mbox{ $- $son}\\
\ mbox{ $- $cont }\\
\ mbox{ $- $voi ce}
\ end{ array}
\right]

$

Other possible delimiters are {, }, (, }, )-

10. Now we can incorporate the matrix into a rewrite rule.



$

\left]

\ begi n{array}{l}
—son —son \ mbox{ $- $son}\\
—cont | — | +cont /_ lwa.-- \ mbox{ $- $cont }\\
—voice —voice \ mbox{ $- $voi ce}

\end{array}
\right]
\rightarrow
\left]

\ begin{array}{l}
\ mbox{ $- $son}\\
\ mbox{ $+$cont }\\
\ mbox{ $- $voi ce}
\ end{ array}
\right]

/

\ul i ne{\ gquad}

[ {Wi} \ldots

$

11. Sometimes it might be desirable to open an array with difniter while
leaving the righthand side empty. In this case, the right&dr has to be
explicitly specified as null using a full stopr i ght .



—son
—cont | —
—voice

3 Shading

—son
+cont
—voice

$

\left[

\ begi n{array}{l}
\ mbox{ $- $son}\\
\ mbox{ $- $cont }\\
\ mbox{ $- $voi ce}
\ end{ array}
\right]
\rightarrow
\left]

\ begi n{array}{l}
\ mbox{ $- $son}\\
\ mbox{ $+$cont }\\
\ mbox{ $- $voi ce}
\end{array}
\right]

/

\ul i ne{\ gquad}
\left\{

\ begi n{array}{l}
[ {Wd} \Ildots \\
\ mbox{\’ V} \ldots
\ end{ array}
\right.

$

12. The packageolortab allows us to shade table cells. Importaatilortab
requirespstricks, so you must load this package as well. Note these ex-

amples usé& newconmand{\ i pa}{\texti pa}.

| /ka&t + z/ || AGREEVOI | RT-IDENT[voi] | IDENT[vOI] |

a. [ kets *
b. keedz * *
C. keetz *

\ begi n{tabular}{|IIl]]c|c|c|}

\ hline

& & \ipa{/k\ae t $+$ z/} & \textsc{AgreeVoi} &
\textsc{Rt-ldent}[voi] & \textsc{ldent}[voi]\\
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13.

\ hline

\ hl i ne

a. & \ding{43} & \ipa{k\ae ts} & & & *\\
\ hl i ne

b. & & \ipa{k\ae dz} & & * & *\\

\ hl i ne

c. & &\ipafklae tz} & * & & \\

\ hli ne

\ end{t abul ar}

| /kat + z/ || AGREEVOI | RT-IDENT[voi] | IDENT[vOI] |

a. [ keets *
b. keedz * *
C. keetz *

\ begi n{tabular}{|IIll]]c|c|c|}

\ hl i ne

& & \ipa{/k\ae t $+$ z/} & \textsc{AgreeVoi} &
\textsc{Rt-ldent}[voi] & \textsc{ldent}[voi]\\
\ hl i ne
\ hl i ne
\LCC
& & & & & \lightgray\\
a. & \ding{43} & \ipa{k\lae ts} & & & *\\
\ hl i ne
b. & & \ipa{k\ae dz} & & * & *\\
\ ECC
\ hl i ne
\LCC
& & & & \lightgray & \lightgray\\
c. & &\ipa{klae tz} & * & & \\
\ ECC
\ hl i ne
\ end{t abul ar}

4 PSTricks

There are a variety of ways to include graphicgTpl Many of these are
dedicated packages which do one thing well, e.g. Feynmagratizs, mo-
lecular structures for inorganic chemistry, chess. Othezsmore general.
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14.

15.

16.

One of the most complete, versatile and accessible of tkake iPSTricks
package, an interface betweepXTand Postscript, the language of high
quality printers. PSTricks enables you to

 draw lines, polygons, circles, curves
* place and manipulate text

* plot data in a graph

» draw nodes, connectors and trees

color lines and fill objects

PSTricks is huge, and so is the documentation, so we’ll dhigtrate with
a couple of examples of how it might be used. For other thirefey to the
PSTricks documentation, elgt t p: / / t ug. or g/ appl i cati ons/ PSTri cks/.

Thepsmatrix environment is an tabular/array-like environment for ugé w
PSTricks. To access it, you will need to specify the packastenode.
Notice that you don’t have to specify the number of columrspsmatrix.

Say you want a diagram of the syllable structure in thedvileitek/. (1) Get
the alignment of the nodes in the tree right.

g g
p It 7
I e i t e k

\ begi n{psmat ri x}

& $\sigm$ & & & $\sigma$ \\
& $\mu$ & $\nmu$ & & $\mu$ \\
| &e &i &t & e &k
\end{psmatri x}

(I1) fill in the straight line node connectors with the amand\ ncl i ne{ }{ }.
This command takes two table cells as its arguments. Talikare spe-
cified by giving {row #, column #}.



I [ k
\ncline{l, 2}{2,e2}\ ncl ilne{ 1, 25{2, 3}\encl ine{l,5}{2, 5}
\ncline{2,2}{3,2}\ncline{2,6 3}{3,3}\ncline{2,65}{3, 5}

\ncline{l,5}{3, 6}

\ begi n{ psmatri x}

& $\sigm$ & & & $\sigmas \\
& $\mu$ & $\nmu$ & & $\mu$ \\
| &e &i &t & e &k
\end{psmatri x}

\ncline{l,2}{2,2}\ncline{l,2}{2,3}\ncline{l,5}{2, 5}
\ncline{2,2}{3,2}\ncline{2,63}{3,3}\ncline{2,65}{3, 5}
\ncline{l, 5}{3, 6}

17. (1) fillin the arcing node connectors with the commamtarc[ ]{ }{ }.
Mandatory arguments are first and second node respecti@gional ar-
gument is a specification of the settings.

a. a

I e I t e
\ncarc{1, 2}{3, 1}\ ncarc{1, 5}{3, 4}

\ begi n{psmat ri x}
& $\sigm$ & & & $\sigma$ \\
& $\nmu$ & $\nmu$ & & $\mu$ \\
| &e &i &t & e &k



18.

19.

\end{ psmatri x}

\ncline{l,2}{2,2}\ncline{1, 2}{2,3}\ncline{l,5}{2,5}
\ncline{2,2}{3,2}\ncline{2,3}{3,3}\ncline{2,5}{3, 5}
\ncline{l, 5}{3, 6}

\'ncarc{1, 2}{3, 1}\ ncarc{1, 5}{3, 4}

(IV) correct the angle of the arc by specifying Hreangleparameter in the
settings.

a. a
f f
e I e k

\ begi n{ psmatri x}

& $\sigm$ & & & $\sigmas \\

& $\nmu$ & $\nmu$ & & $\mu$ \\
| &e &i &t & e &k
\end{ psmatri x}
\ncline{l,2}{2,2}\ncline{l,2}{2,3}\ncline{l,5}{2, 5}
\ncline{2,2}{3,2}\ncline{2,3}{3,3}\ncline{2,5}{3, 5}
\ncline{l, 5}{3, 6}
\ ncarc[ arcangl e=-20] {1, 2} {3, 1}\ ncarc[ arcangl e=-20] {1, 5}{ 3, 4}

(V) improve the overall aesthetic quality of the diagfayweducing the dis-
tance between matrix levels and columns. Tipsset declaration allows
you to set things such as distance between rows and columesyidths

and a great deal else.
(0} g
/ I\ ( |
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20.

21.

\ psset {rowsep=10pt, col sep=10pt, nodesep=1pt }
\ begi n{psmat ri x}

& $\sigm$ & & & $\sigmas \\

& $\nmu$ & $\nmu$ & & $\nmu$ \\
| &e &i &t & e &k
\end{ psmatri x}
\ncline{l,2}{2,2}\ncline{1,2}{2,3}\ncline{l,5}{2, 5}
\ncline{2,2}{3,2}\ncline{2,3}{3,3}\ncline{2,5}{3, 5}
\ncline{l, 5}{3, 6}
\ ncarc[ arcangl e=-20]{1, 2}{3, 1}\ ncarc[ arcangl e=-20] {1, 5}{ 3, 4}

(VI) with a little work, we can get it looking even bettdry eliminating
the spaces between the connection points and making tleethimamer. The
reason we get this space is thgKT's taking the reference point of the node
connector to be the centre of the node. We’'d ideally like theienconnectors
to enter the same point at the bottom of the node. To do thigomstruct
another node, enode (‘reference point node’) around the one supplied by
the matrix. Syntax\ r node[ref poinf{ namé{ tex§. The reference point

is one of {t, b, I, r, c}.
/\ /\
7 ;‘L f
I i I L k

\ psset {rowsep=10pt, col sep=10pt, nodesep=1pt, | i new dt h=. 4pt}
\ begi n{psmat ri x}
& \rnode[ b] {s1}{$\si gma$} & & & \rnode[ b] {s2}{$\sigma$} \\
& $\nmu$ & $\nmu$ & & $\nmu$ \\
| &e &i &t & e &k
\end{psmatri x}
\ncline{s1}{2,2}\ncline{s1}{2,3}\ncline{s2}{2,5}
\ncline{2,2}{3,2}\ncline{2,63}{3,3}\ncline{2,65}{3, 5}
\ncline{s2}{3, 6}
\ ncarc[ arcangl e=-20] {s1}{3, 1}\ ncarc[ arcangl e=-20] {s2}{3, 4}

Autosegmental diagrams. Suppose we have a diagram suhbk &llow-
ing, and we want to show delinking of the second V-PI node hedpread-
ing of the first V-PIl node to the second V.
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V-PI
LABIAL
CORONAL
DORSAL

|

\ psset {rowsep=20pt, col sep=20pt, | i new dt h=. 4pt }

\ begi n{psmat ri x}

|

CLar

\ﬂPI
LABIAL
CORONAL
DORSAL

£

V & CQitextsubscript{Lar} & V \\

V-Pl & & V-PI \\
$
\left[

\begi n{array}{l}
\textsc{labial }\\
\textsc{coronal }\\
\t ext sc{dorsal }

\ end{ array}
\right]

$ & &

$

\left[

\ begi n{array}{l}
\textsc{l abi al }\\
\text sc{coronal }\\
\t ext sc{dorsal }

\ end{ array}
\right]

$\\

\end{ psmatri x}

\ncline{l,1}{2,1}\ncline{1,3}{2, 3}
\ncline{2, 1}{3, 1}\ ncline{2, 3}{3, 3}

LABIAL
CORONAL
DORSAL

|

LABIAL
CORONAL
DORSAL

|
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22.

\ psset {rowsep=20pt, col sep=20pt, | i new dt h=. 4pt }
\ begi n{psmat ri x}

V & Qtextsubscript{Lar} & \rnode[b]{V2}{V} \\
\rnode[ b] { VPl 1b}{\rnode[t]{VPI 1t}{V-PI}} & & V-PI \\
$

\left]

\ begi n{array}{l}

\textsc{labial }\\

\textsc{coronal }\\

\t ext sc{dorsal }

\ end{ array}

\right]

$ & &

$

\left]

\ begi n{array}{l}

\textsc{l abi al }\\

\textsc{coronal }\\

\t ext sc{dorsal }

\ end{ array}

\right]

$\\

\end{ psmatri x}

\ncline{1,1}{VPlI 1t}\ncline{1, 3}{2,3}\ncput{\small $\ti mes$}

\'ncline{VPl 1b}{3, 1}\ ncl i ne{2, 3}{3, 3}
\ncline[linestyl e=dashed, dash=1pt 1pt]{VPI 1t }{V2}

n-ary trees may be drawn by loading the packpgetree in the preamble.

Trees are called by a command which takes two mandatory angism

\ pst r ee{mother nodH daughter node($) Each node is specified using
the command TR{ texg.

linguistics
syntax’ semantics phonology phonetics

\ psset{l evel sep=20pt }
\pstree {\TR{Ilinguistics}}%
{

\ TR{ synt ax}

\ TR{ semant i cs}
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\ TR{ phonol ogy}
\ TR{ phoneti cs}

}

Trees may be embedded. If we want to blow up the ‘phoneticdenave
introduce a nevpstree in the location occupied by TR{ phoneti cs}
and set this node as root in the embedpstlee.

linguistics

/ \\ -
syntax_ semantics phonology/phonetlcs\
acousfic auditory articulatory

\ psset{l evel sep=20pt }
\pstree {\TR{linguistics}}%
{

\ TR{ synt ax}

\ TR{ semant i cs}

\ TR{ phonol ogy}

\pstree {\ TR{phonetics}}%
{

\ TR{ acousti c}

\ TR{ audi t or y}

\TR{articul at ory}

}
}

pstree is one of those places conscientious coding practice is\@abkelf
you aren’t generous with white space and tabbing, you'll tierly lost
before you know it! (As you'll find out in this week’s homework.)

5 Homework

1. Give the source for the following Latin paradigm. Notetttias table ne-
cessitates the use of bothulticolumn and multirow, both singly and in
combination!
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MASC  NEUT FEM
NOM magnus magnum magna

ACC magnum magnam
SG ABL _ magra
magro
DAT
_ magnae
GEN magn
NOM magn magnae
__ magna —
ACC magros magras
PL ABL _
magns
DAT
GEN magrorum magmarum

2. Typeset the West Germanic family tree. To get the positgpon the page
right, issue the commandhspace*{- 1. 5i n} before the tree. PLay
around with the font size to get it to fit.

/Wet Germanic
/vaeonic High German
Anglo-Ffisian \LO\NGK Old Hi l German
Old Engﬁ( Xrisian Old Ql:ranconan Middle High German xvddish

Middle English Modern Frisian Middle Low German Middlg Dutch Modern High German Modern Yiddish

Modern English Modern Low German Modern Dutch Afrikaans



