A TEX tour on MONA

By Michael Doob, Department of Mathematics, University of Manitoba

We can now use TEX on MONA. Is this interesting or should we collectively shrug our shoulders and say, “So what?”. If you are interested in making high quality typeset documents, especially those containing mathematics, then TEX is the best software going. It is used world-wide and has actually become a language for interchanging papers via email among mathematicians. The TEX setup is a little complicated to follow at first, but with a little background it makes sense. What we’ll do here is explain how to use TEX to produce some output, and then take a little tour of the file system.

Let’s try a simple test. There are files called

/usr/local/tex/setup.csh

(for the C shell) and

/usr/local/tex/setup.sh

(for the Bourne shell) on MONA. Use source on the appropriate file to set up some working parameters (if you use TEX often you might want to do this automatically as part of your login script). Now create a file called first.tex with your favourite editor and put in it the line

Here is some \TeX. \bye

The file first.tex is called the source file. Next let’s run TEX on the source file, i.e., enter the command

tex first

and see what happens. If all goes well, you’ll get something like

This is TeX, Version 3.141 (C version d)
(first.tex [1] )
Output written on first.dvi (1 page,
240 bytes).
Transcript written on first.log.

This means that your have completed one page and the new files

first.dvi and first.log have been created. We call the file
first.log the log file and it contains a copy of the output that went

to the screen plus some other stuff. The file first.dvi is machine readable only, but it is what is necessary to produce the hard copy. The TEX program itself only produces the .dvi file. Another piece of software, a device driver, is neededfor each piece of hardware (screen, laser printer, typesetter, etc.), and with the driver it is possible for a human to see what TEX has produced. There are actually good reasons for this. For one, it is relatively easy to write a device driver; it is vastly less complicated than the TEX program itself. For another, it gives the user some assurrance that the output viewed on a screen will be exactly the same as that which appears later as printed output.

We have one device driver on MONA. If you invoke the command

dvips first -o a new file first.ps will be created; this is a PostScript file and can be viewed or printed on any PostScript device.

Device drivers for many different types of hardware exist. There are (free) copies of drivers for X-windows, Hewlett Packard Laser Jet printers, ink jet printers, and Epson dot matrix printers. Ghostscript can view the PostScript output, of course, and it can also make files for printing on non-PostScript devices such as dot matrix printers.

When TEX runs, it uses several auxiallry files. The most important type is the .tfm file. The text used in our first.tex file above, for example, uses a font called cmr10. To do this a file called cmr10.tfm is used by TEX to get the “TEX font metrics” of the characters in that font. These include the height and width of all the letters, for example. Normally when certain pairs of letters are adjacent, they are moved closer together for further apart to give a more balanced appearance. This is called kerning. The word Toyota without kerning looks like Toyota. The kerning information is also part of the .tfm file. All of our .tfm files are kept in

/usr/local/tex/fonts/tfm.

It’s interesting to note that the .tfm files have no information about the actual shapes of the characters; so TEX never knows anything about the specific shape of the character. This means that this information is independent of the size of the font, i.e., we don’t need a different .tfm file for each different point size of type.

So where do the shapes appear? The device driver and not TEX needs to know this information. These files are called .pk files since they are in a special “packed” format. They contain the raster images of the individual characters and hence a different file is needed for each point size ( cmr10 printed at 12 point size is not the same as cmr12 printed at 10 point size). In addition, different files are necessary for hardware with different resolutions. In our case we have 300 dot per inch files. They are all contained in the directory

/usr/local/tex/fonts/pk/pk300.

How do you get other resolutions? TEX comes with a companion program called Metafont. The program produces “general font” .gf files. A utility called gftopk is used to convert the .gf file to the

.pk file. There are several utilities of a similar nature in
/usr/local/tex/bin.

There are appropriate man pages in

/usr/local/tex/man/man1. Poke around and have fun!

There is a file called gentle-intro.tex in the directory

/usr/local/tex/docs

which is a TEX source file that gives lots more of the TEX syntax. It’s a good place to start to learn more about TEX and to start making documents of the highest quality.