
Encoding the EthiopianScript for LATEXBerhanu Beyene Manfred KudlekOlaf Kummer Jochen MetzingerUniversit�at Hamburg, FB Informatik, AB TGIVogt-K�olln-Stra�e 30, D-22527 Hamburg5th May 19971 IntroductionParallel to the development of information and communication technology, textprocessing systems like TEX gained attention. The TEX text processing systemproduces the �nest quality of technical and scienti�c manuscripts, books, docu-ments etc. In addition, LATEX (a macro that enriches the development of TEX)and babel (a special package to support non-Latin scripts) have contributed toboost text processing technology in di�erent scripts.For this reason we developed the ethiop package [5] for Ethiopian scriptsupported by the babel package which is a collection of METAFONT and TEX /LATEX macros. The package helps to typeset the character sets of the di�erentlanguages in Ethiopia and Eritrea.We also consider the origin of the Ethiopian languages and script, the ethioppackage, the encoding system and the applications. Some sample texts areshown in Appendix A. For those interested in, a short installation instructionof the system is also given in Appendix B.1.1 The origins of the Ethiopian languages and scriptLinguists suppose that the original home of the Afro-Asiatic cluster of lan-guages was somewhere in northeastern Africa, possibly in the area betweenthe Nile River and the Red Sea. Some assert that during the �rst millenniumB.C. and possibly even earlier, various Semitic-speaking groups from SouthwestArabia began to cross the Red Sea and settle along the coast and in the nearbyhighlands. These migrants brought with them their Semitic languages (Sabaeanand perhaps others) and script (Old Epigraphic South Arabic) and monumentalstone architecture (based on information from [2, 4]).There exist 86 di�erent languages (4 of them extinct), classi�ed in four ma-jor language families with around 200 dialects. Three language families belongto the Afro-Asiatic super-language family: Semitic (represented by the branchesEthio-Semitic and Arabic), Cushitic, and Omotic. Speakers of these languagefamilies amount to about 98% of the population. The fourth family is East1



South Ethiopian South Ethiopian South EthiopianArabian Arabian Arabian' ' A ' � k k K k ¼ �s Sb b b ¤ l l O l � t t t °g g B g Ú m m P m � t� 4d d E d Ô n n R n ¶d� 5 z È s s s � 1 NIN 1 1h h h � ` ` ` a 5 NVN NFN 5 5w w w Â _g G U 10 NXN 10 :z z z È f f f à 50 NLN N9N 50 >h. H h. H s. 3 s. Ð 100 NCN NPN 100 Ch� 1 F h� p d. D c. Ø 1000 NMN NANt. T t. ° q q q � N Nz. Z J r r W r �y y y Î �s 2 Y �s P : : : :Table 1: Comparision of the South Arabian and the Ethiopian scriptSudanic, which belongs to the Nilo Saharan super language family. It is repre-sented by Gumuz, Suri, Komman, Berta, Kunama and some others.The Ethiopian script has its origin in the South Semitic alphabet which hasbeen used for Thamudene, Dedanite, Lih.yanite, S. afaitic, Minaean, Sabaean,H. imyaritic, Qatabanic, and H. ad. ramautic. These are Semitic languages oncespoken in the Arabian peninsula. The alphabet was without vocalization. TheSouth Semitic characters are known from stone monuments only, whereas theEthiopian characters are known from stone inscriptions as well as from parch-ment and paper documents. The writing direction of South Semitic was fromright to left or the reverse (Bustrofedon).In the 2nd half of the 1st millennium B.C. immigrants from South Arabiaestablished a kingdom at Aksum. Later they changed the original South Arabicscript into the Ge'ez (gez) script, which was vocalised about 350 A.D. To tracethe origins and development of the Ethiopian script a comparison between theSouth Arabian and the Ethiopian script is shown in Table 1.At present the Ethiopian script is used as an o�cial writing system for anumber of languages in two states, Ethiopia (�tÓÍÑ) and Eritrea (�rt�). Forsome major languages statistical data are presented (summarised from [8]). Notethat Amarinya, Guraginya, Afarinya, Hadiyyinya, Kambaatinya, Orominya (O-romi�a), Sidaminya, Somalinya and some others are the expressions in Amharicfor the di�erent languages, whereas the names in the second column of Table 2are from [8].1.2 The origins of the babel and ethiop packageThe ethiop package has been developed as a project at the University of Hamburgsince 1995. To develop the package, fortunately, we did not have to start fromscratch, because there were some Ethiopian fonts available already.The fonts are based on EthTEX which was originally distributed by Abass B.2



Language No. of speakersfamily Languages in 1000(year 91{95)Semitic Ge'ez gez only in churchAmharic ��r{ 20000Gurage Û�g{ 1850Tigrinya tgr{ 6050Cushitic Afar �ãr{ 750Agew �ÚÄ{ 1000Hadiyya �Öy{ 1000Kambaata ¼m§t{ 1000Oromo ��m{ 14000Sidamo �×m{ 1500Somali ��l{ 2050Omotic Gamo/Gofa/Dawro Ým{ 780Wolaytta Â�yt{ 2000East Sudanic Gumuz Û�Ê{ 50Suri ��{ 20Table 2: Languages and number of speakersAlameneh. The genuine EthTEX package can be found on CTAN in the directorylanguage/ethiopia/ethtex/ or in http://www.neosoft.com/ ethiosys/ [7].We changed the existing letters a little to make them more robust at low reso-lutions. The major part of the work was spent on adding new characters thatwere not present in the original fonts. Still more important is the addition ofTEX ligatures to the fonts in order to support our input transcriptions.When we chose our transcription scheme, it became obvious that we wouldhave to activate some of the input characters. Although we wrote our own set ofmacros to handle the activation, we soon decided not to introduce yet anotherincompatible mechanism for this task. Instead we used the babel package byJohannes L. Braams [6] as framework for the implementation. The TEX macrosare derived from the �le language.skeleton provided with that package, whichalso allows a more well-rounded support of multiple languages.The babel package is a collection of TEX macros that simplify the typesettingof multi-lingual documents. It is now an integral part of the LATEX2" system.In the �rst versions, babel dealt mostly with languages that use the Latinscript, but in later versions it was extended to Greek and Cyrillic. In addition totypesetting special characters, babel supports the replacement of built-in wordslike `Chapter' or `Figure' by language speci�c texts.Since the original EthTEX package used a special editor that is not availablefor all platforms, it was not easily portable. Moreover, a special version ofLATEX2.09 was generated, thereby preventing an upgrade to the now currentLATEX2". By rewriting the language support completely and by embedding theEthiopian fonts into the framework of the babel package we produced a morerobust and portable system that can be used with future LATEX versions.
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2 The Encoding SystemSince our transcription method does not provide support for the direct entry ofEthiopian characters, the input text has to be coded in some machine readablerepresentation. One convenient method is to enter Ethiopian text via Latinletters. Hence we had to represent the Ethiopian character sets with Latincharacters.The main features of the Ethiopian script are the syllabary (consonants withvowels) (âÔl), numerals (aM�z) and punctuation marks (Ura° ¶µb). A syl-lable consists of a consonant and a vowel, making one character. As mentionedbefore the Ethiopian script is not only di�erent from Latin script, but it also con-sists of more than 400 characters. The order of the syllabary is simply adoptedfrom the modern Ethiopian syllabary layout i.e. from ha to pa (� to æ) in sevencolumns and the extras (i.e. the so-called dikallas) in �ve columns. The dikallasrepresent labialized consonants (consonants with w), like kw in contrast to k.This encoding is based on scienti�c transcription techniques and is closelyrelated to other encoding standards. One of these standards is SERA (Systemfor Ethiopic Representation in ASCII), which is mainly intended for the record-ing and transmission of Ethiopian text within an ASCII environment. However,the SERA encoding was not realizable as an input encoding for TEX.As far as the encoding is concerned, we have also referred to di�erent sourcesadopted by di�erent groups and individual scholars. These are the translitera-tion and transcription codings by E. Hammerschmidt [10], Guidi [9], Littmann/Hoefner [16], Leslau [15], SERA [21], and that mostly used by the University ofAddis Ababa [20]. All the adopted systems have their peculiar features. In mostof the cases almost all consonant representations are similar. The main di�er-ence is in the representation of the respective vowels. To comment the details ofthe strength and shortcomings of these di�erent representations is beyond thescope of this paper. For the sake of comparision and to serve the purpose, wehave summarised the variations in the application of vowels in Table 3.The representation of vowels, namely at the �rst (gez), fourth (�be), �fth(�ms), sixth (�ds) positions and those in the last �ve columns for dikallas(Ö¡�Çm) vary.All the characters of the Ethiopian script for ethiop are developed usingMETAFONT. METAFONT is a system for the design of alphabets (characters)suited to raster-based devices that print or display text.2.1 SyllabaryThe Ethiopian character set (syllabary) consists of 41 consonants ( �c. occurring intwo variants of characters ) followed by a vowel in the �rst 7 orders (assumed tobe basic), and 5 other orders (dikallas) for labialized consonants. The Ethiopianscript thus theoretically consists of 42� (7+5) letters. But not all positions areactually �lled (see Table 4).Note that the �rst column of Table 4 refers to the transcription used byHammerschmidt (and some other authors) while the second column denotesour encoding which the user should use for typing the text.The reason for putting � and û under ua is that these characters are derivedfrom � and Î, respectively. 4



Author/Group 1 2 3 4 5 6 7gez ¿eb �ls �ab �ms �ds �be1. Guidi a u i �a �e {/�� o2. Littmann/H�ofner a/�a u i �a �e �/e o3. Leslau a/�a u i �a �e � o4. Hammerschmidt a u i �a �e {/e o5. SERA e u i a E { o6. ethiop a u i A E {/e oAuthor/Group 1 2 3 4 5Ö¡�Çm1. Guidi ua ui u�a u�e u��/�e2. Littmann/H�ofner ua/�a ui u�a u�e u�/e3. Leslau u�a ui ua ue u�4. Hammerschmidt wa wi w�a w�e w{/e5. SERA We Wi Wa WE W6. ethiop ua ui uA uE ueTable 3: Transcription and transliteration systems by some scholars2.2 NumbersToday Arabic �gures are more frequently used than the original Ethiopian �g-ures. The ethiop package outputs the Arabic �gures when the letters 0 up to 9occur in the source code.But Ethiopian �gures can be typeset, too, by using the command \ethnum.If we enter \ethnum{1} we get 1 as the result. But the macro \ethnum cando more than that. In fact it can convert all numbers up to 999999 to theirEthiopian equivalents: \ethnum{999999} gives BD9DBC9CB9.It should be noted that there exists some confusion in literature about themeaning of D , some sources assigning to it the value 1000. If there is someuncertainty the user may also use the Amharic words Z for 1000, and ��Ónfor 1000000.2.3 PunctuationE�ort is made to code as much as possible all puctuations relevant to theEthiopian writing system. Currently we have found 24 di�erent punctuationsymbols in use. At the time of encoding the application of % is not clear,however we have included it.Although the punctuation characters look di�erent from the punctuationsymbols of the Latin script, they have essentially the same meaning. We madesome compromises between visual similarity and similiar interpretation whenwe chose the encoding of the punctuation characters. In Tables 6{8 we havecollected the appropriate inputs for each of the characters.The punctuation characters match their SERA equivalents closely.
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Arabic 1 2 3 4 5 6 7 8 9Ethiopian 1 2 3 4 5 6 7 8 9Arabic 10 20 30 40 50 60 70 80 90 100 10000Ethiopian : ; < = > ? @ A B C DTable 5: The Ethiopian �guresinput := :- :: , ; ? '? ! '! ...output * :- ~ , ; ? % ! # ...Table 6: The Ethiopian punctuation charactersinput < << > >> ' '' ` ``output < << > >> ' " ` \Table 7: The Ethiopian quotation charactersinput ( ) [ ] \$output ( ) [ ] $Table 8: Special characters2.4 Addition of new charactersA number of Ethiopian languages contain long vowels as phonemes (in mostcases �a, �e, �i, �o, �u). E.g. in Oromi�a, oromoo is written ���, pronounced as'oromo disregarding the long �o. Actually, A and E (4th and 5th order) can beinterpreted as long vowels �a and �e. But if a (1st order) has the meaning �a (�)and E means e, then some problems arise.Some other languages contain also tones, or even both, long vowels andtones. Another feature are doubled (geminated) consonants (µbq). E.g. [20]the m in smnt is doubled (semment) but not written, whereas in smm (se-mem) it is doubled in written form but not in pronounciation, and in ��nn¹(makwannenenn�a) both occur.Several solutions are possible. The �rst we propose follows the system ofIndian scripts with separate symbols after basic syllables. This can be doneeither by one symbol W denoting the length of any vowel, e.g. �W, ÀW, ÖW, ßW, �W,���W.Or individual symbols denoting the length of each vowel can be used: W for�a, V for �e, Y for �i, Z for �o, and X for �u, (or, if needed, W for long � and S for �a).E.g. �W, ÀV, ÖY, ßZ, �X, ÅS, ���Z.To solve the gemination problem, another su�x has to be introduced denot-ing the fact that the consonant in question is without vowel, e.g. R put afterconsonants with e as in bR. 7



If A and E are used for �a and �e then those for �i, �o, �u may be used only. Wehave designed these symbols in the style of Ethiopian characters, actually fromthe corresponding charaters q or t: �, °, ¢, ´,  , ², £, µ, �, ±.The other possibilty is the use of diacritical symbols. Unfortunately, suchsymbols either increase the distance between lines, or the basic characters, andthese are more or less all, have to be decreased in size, thus multiplying the setof Ethiopian characters.Following the usage of linguistic articles in Ethiopia, the following diacriticalsymbols above basic characters may be introduced : �¤ for gemination µbq, �¥for long vowels, and �¦ for their combination, e.g. s �mnt and ���nn�¹.Tones may be denoted by the following diacritical symbols above characters :�§ for high and �̈ for low tone. These may be combined with long and geminatedconsonants, e.g. �©, �Ú, �Û (high-low), �² (low-high), 	�, 
�, ��, �Ê, 
Ù, and �±.3 ApplicationsUsing the ethiop package is not really that di�cult once you get used to it. Thepackage consists of what we need to process a text in Ethiopian writing systemwith Ethiopian character sets. Besides some applications like inserting a dateand writing mathematical notations and formulas are included.3.1 Typing the textIn Table 4 you can see the Ethiopian characters that are accessible using thispackage.We will now explain how the characters are entered. Every character repre-sents a syllable that consists of a consonant followed by a vowel. The charactersof the sixth order either phonetically represent a syllable with �, or a pure con-sonant, especially in combination with other consonants. (Example : tmhrtpronounced as t�mh�rt). Wherever possible, every character is encoded in away that matches its pronounciation or its scienti�c transcription as closely aspossible.As an example we choose the letter Ô which is pronounced da and enteredas da. You will �nd the character in the character table in row d and column a.The letter d might represent the syllable de, but it might also denote theconsonant d without an accompanying vowel. To re
ect this, it is possible toenter either de or d at the users choice.If accented characters are used in the scienti�c transcription of an Ethiopiansyllable, they are entered without the accent, but pre�xed with an appropriatespecial character. h has �ca as its transcription, hence we will enter it as ^cawhich is as close to the proper transcription as we can get.Long vowels are usually indicated by a bar, d�e can serve as an example. Butsince long vowels are fairly frequent, we did not want to use two letters for theirrepresentation. Instead we have employed the uppercase letters for this purpose,which leads us to dE as our transcription of the aforementioned syllable Ø.When a vowel does not have both a short and a long form, like the i in di,there is no need to insist on the proper case for the vowel. Hence we might entereither di or dI and get Ö in both cases.8



Note that the consonant series _C is a variant form of the series ^C and thatthe letters ^Ca and _CE are identical. We o�er both forms at the users' choice.Some consonants may be followed by a diphtong, i.e. a combination of twovowels. A diphtong occurs e.g. in ü which is best transcribed dw�a. We havecoded it as duA, thereby slightly deviating from the standard transcription. Butthis is unavoidable, because if we enter dwA, we get an ambiguity with d wAwhich we want to result in dÅ. The SERA encoding, which was developed byDaniel Yacob, Yitena Firdyiwok, Yonas Fessiha and others, suggests dWA, whichhas been considered as an alternative to the present encoding. It did not showany signi�cant advantages, however.All characters with .d are only used for Orominya (Oromi�a), all with 'q,'k, 'h, 'g and mua, mui, muE, mue only for Guraginya (Chaha), all with .q onlyfor Tigrinya, and all with fu, pu only for Wolayttinya.3.2 SpacesWhen the Ethiopian script is printed today, an interword gap is signalled by awhite space, in the same way as it is done for the Latin script. This kind ofspacing can be used simply as in ordinary LATEX documents.But formerly word breaks used to be denoted by the character : and eventoday this method is used for handwriting. One can compare the following twoexamples, i.e. with : and without : representing the old and the handwritingand the modern writing systems.'abAs : 'alamenahe: 'abAs :'alamenahe:'abAs:'alamenahe:'abAs:'alamenahe:'abAs:'alamenahe:'abAs:'alamenahe:'abAs:'alamenahe:'abAs:'alamenahe::which results in�§s:��m¶h:�§s:��m¶h:�§s:��m¶h:�§s:��m¶h:�§s:��m¶h:�§s:��m¶h:�§s:��m¶h:�§s:��m¶h~or'abAs 'alamenahe 'abAs 'alamenahe'abAs 'alamenahe 'abAs 'alamenahe'abAs 'alamenahe 'abAs 'alamenahe'abAs 'alamenahe 'abAs 'alamenahe::which results in�§s ��m¶h �§s ��m¶h �§s ��m¶h �§s ��m¶h �§s ��m¶h�§s ��m¶h �§s ��m¶h �§s ��m¶h~in the output. As you can see, line breaks are allowed after the : even if thereis no space character in the source. Space characters immediately followingor preceeding a : in the input are ignored as we can see from the �rst line.Therefore newlines in the input will not cause any problem either.9



3.3 Line breakingThe ordinary spaces as well as the white space surrounding an : can be stretcheda little, so that it is possible to achieve proper adjustment. Nevertheless, thelack of hyphenation in the Ethiopian script makes itself felt from time to time,when TEX cannot �nd suitable breakpoints for a paragraph.There are a few standard solutions to this problem, the easiest is to use asloppypar enviroment which allows TEX to stretch the interword spaces morethan usual. But this does not work when some words are simply too long.In that case one may want to rewrite the sentence that causes the bad break,maybe only by changing a few words.However, the text might not be easily changeable, e.g. because it is a quotefrom some other source, or the author insists on that very phrase. In thatcase you an insert a \- into a suitable breakpoint where the text will be splitbetween two lines. Unlike the usual TEX behaviour, no hyphen will be addedat the breakpoint. This kind of line breaking is especially well suited when thecharacter : is used for interword spaces.But maybe even the insertion of break points is impossible. In this case,some explicit \hspace must be added in a suitable position or a raggedrightlayout must be selected during the whole document or part thereof.3.4 Ethiopian datesThe calendar system is implemented in our package, so it is possible to type\today and get�ÑzÑ 27 1989. (This is the date on which this document hasbeen translated. The Ethiopian calendar is based on the Julian calendar withtwelve months of 30 days and one month of 5 days. Every fourth year is a leapyear, which means that the last month will have 6 days. Compare the date onthe title page!)A long calculation is required to convert the Gregorian date provided bythe TEX primitives \year, \month, and \day to the Ethiopian date. The im-plementation in TEX is straightforward, but hardly readable, because TEX'sexpressiveness for formulas is very weak. As calendar routines are provided forall the other babel language de�nitions, it was obvious that this problem had tobe addressed.3.5 Implementation notesBecause we have to deal with so many characters, we placed them in two separatefont tables. In the �rst font we preferred to place characters that result froma TEX ligature (which must not be confused with a ligature from ordinaryprinting) in the positions 0{31 and 128{255. These characters usually cannotbe entered from a keyboard and hence it is safe to assume that they resultedfrom a ligature.Only the characters in the primary font are accessible by entering ordinarycharacters and forming ligatures. For the other characters it is necessary toexplicitly select the secondary font within the TEX code. But this requires theexecution of TEX macros, hence the activation of some characters was required.The activated characters can inspect the following characters and request thenecessary font change. In fact this method of enlarging the number of available10



characters is quite general and might be used for other languages, too, e.g. toprovide a uni�ed input mechanism for all Latin characters.For a complete documentation of the input parsing mechanism we refer theinterested reader to the commented source code in ethiop.dtx, which can alsobe typeset by LATEX to get a more readable version.3.6 Common pitfallsAfter discussing some of the internals of the ethiop package, we are now preparedto examine some of the problems that result from our implementation.First of all the characters ~, ^, ', _, and . are made active. This is unavoid-able, although there are some drawbacks.� We cannot use ^^ for entering special characters. Usually this is done inpackage �les only, so we do not get into real trouble, since babel activatesthe characters only at the beginning of the document.� We cannot use a . in numbers and TEX dimensions while Ethiopian textis being typeset. We can circumvent this problem by using a , insteadof the . when entering numbers for TEX. Note, that we can use the .without problems when we have temporarily switched to a language otherthan Ethiopian, e.g. English.We could expect that the activation of ^ and _ spoils TEX's math mode, butthis is not the case. In fact math mode behaves just like before, with subscriptsand superscripts in their proper position.The complex calendarical calculation require the allocation of a large numberof counters to hold the intermediate results.In connection with other counter intensive packages LATEX may run out ofcounters when using the ethiop package. Maybe we can get rid of two or threeof the counters in the next version, but it will still remain a problem.This problem is actually due to the lack of temporary counters in LATEX,which are not provided, even though this is done for all the other types ofregisters.Since our package is not yet an integral part of the babel system, we havesome other di�culties to overcome.� If the babel package is included explicitly in the header of a document,e.g. to typeset both English and Ethiopian, it must be included beforethe ethiop package. A failure to do so results in weird error and warn-ing messages. But by putting the \usepackage{ethiop} in the secondplace, Ethiopian is always selected as the main language of the text.If this is not intended, the main language must be explicitly reset bya \selectlanguage command after the \begin{document}.� We do not know what the future will bring. While the present translitera-tion system might work with future versions of babel, there is no guaranteethat it will. So you should keep your old version of babel until you aresure it works with the ethiop package or until an updated version of ethiopis issued.Typing errors will usually not result in an error message. Instead a blackrectangle will appear in the output, if some illegal character is encountered.11



� Because it is allowed to enter consonants without a trailing vowel, thereare plenty of typos that simply result in the wrong letters being printed.So look at your �nished document carefully.4 Concluding RemarksMuch work has been done during the development of this package, but muchwork had been done before and there are still open points. As the precedinge�orts and developments have given us insight, we believe our work might alsobe helpful for those who can continue researching in the development of theEthiopian script and text processing system.4.1 What remains to be done?� Bugs must be detected. We know that there are some, but we do not knowwhich. Please report bugs to ethiop@informatik.uni-hamburg.de, wewill be happy to make some updates.� More languages should be added. To do this, we have to know the phone-mic inventary of such languages, especially which additional phonems haveto be encoded. We need examples of usage for as many of such languagesof Ethiopia as possible. Suggestions for these and other improvements canbe sent to ethiop@informatik.uni-hamburg.de.� More characters must be added. We have provided almost all charactersof Unicode, but there might be some more.� We have to �nd out more about the conventions for typesetting in theEthiopian script.� Conventions for the encoding of other vowels, or short and long vowelsmust be looked for.4.2 ThanksWe would like to thank Abass B. Alameneh, Johannes L. Braams, Donald E.Knuth, and Leslie Lamport for their e�orts. The programs provided by themmade our package possible.References[1] Alamneh, Abass: EthTEX.ftp://ftp.dante.de/tex-archive/languages/ethiopia/ethtex/[2] Abate, Yohannis; Wubneh, Mulatu: Ethiopia. Boulder, Colorado, 1989.[3] Bender, M.L.; Bowen, J.D.; Cooper, R.L.; Ferguson, C.A.: Language inEthiopia. Oxford University Press, London 1997.[4] Bender, M. Lionel (ed.): The Non-Semitic Languages of Ethiopia. MichiganState University, East Lansing, 1976.12
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A ExamplesWe provide the �rst sample text to illustrate the appearance of our font. TheLATEX source of the text begins withpAduwA bametbAl web ya'i.tAliyA katamA si~nor bAptisetAyatasa~nu 'and tegu_h 'sarAta~nA yenoru nabar:: 'enih sawehulat qon^go sEto^c le^g^c nabaruA^caw::...and gives the following result.éÕÅ ¤mt§l wb Î�³�Ñ ¼°� �~r §p²s³ Î°�y �nd tÛuP�°{ y»� ¶¤r~ �¸h �w ��t £n¦ �µm l¥m ¶¤þhw~ �üM�¹Î°§�mw w¤ø¹ °§û Î°�� ¶w~ ìäý w¤ø �nÔ �uø ��lµ s�l�³t¤a��{¶ø t³Â¡�m~ìäý �§ø Î¤�r l¥ ¤��ù ¤Êh ��b�¦t m�ÿ �¦Ñ m¹l§t §l�µ³ ��-�r �n×t�n �§ø sÝt �d�§hw ¶¤r~Îà�t �l��m �£n¦Å ¼®r» �s¼ �×�� �ßrf �a�l{Å �°Ú�Î�drs �w °ã~The next example will clarify the usage of bold and slanted Ethiopian fonts.Italic characters are mapped to slanted characters. The font selection worksjust as in ordinary LATEX with NFSS. The source text'adis 'ababA \textbf{'adis 'ababA}\textsl{'adis 'ababA \textbf{'adis 'ababA}}gives us �Ös �¤§ �Ös �¤§ �Ös �¤§ �Ös �¤§ as the output.Besides we can also apply di�erent type the sizes as shown below.{\tiny 'adis 'ababA} {\small 'adis 'ababA} 'adis 'ababA{\large 'adis 'ababA} {\huge 'adis 'ababA}gives us�Ös �¤§ �Ös �¤§ �Ös �¤§ �Ös �¤§ �Ös �¤§as output.In the following examples we illustrate the use of characters indicating vowellength in some Ethiopian languages.Amharic : Î¶³Wn bl°t:- Î�mWn ÎÅh¶t:- Î�n¤�Wn Ûl¤t Î��¿W �w�l°ÚxWm~Tigrinya : ÅW �n³ ¤�W:ÛW�ÛW� ÁW¤r³~ or ÅW �n³ ¤�Z:ÛX�ÛX� ÁZ¤r³~Oromi�a : ©W�:- �¨WwÂn Ôk ¤k¼ �ÖWt² £WdºW ¼W�Ws ¸ ÔnØWx ÕW�~or ©Z�:- �¨VwÂn Ôk ¤k¼ �ÖYt² £ZdºV ¼W�Xs ¸ ÔnØVx ÕX�~We can also apply math mode:$$\frac{\ethmath{ba}+\ethmath{da}^2}{\ethmath{^ca}}\qquad(b+b)^2-(\ethmath{ba}+\ethmath{ba})^2\qquad\ethmath{ba}+\frac{\ethmath{ba}}%{\ethmath{ba}^{\ethmath{ba}^{\ethmath{ba}}}}$$14



¤+ Ô2h (b+ b)2 � (¤+ ¤)2 ¤+ ¤¤¤¤In Table 9 we show a �nancial budget as an example of the combination ofLATEX and ethiop.r�s ÎÂr ÂÂ �y¶t ÎÂr ÂÂ (¤br)mgb ´f 1 ½n³l 250q§t 10 120�°µ 10020 �tr 80q°�q°l 20 ¾� 50µ�µ� 15 ¾� 45t�nsërt ¶×¥ 40 �tr 100Î�wµ¥s ²Àt ¤�n 2 br 45�z¹{ �sërt k�b ¤Âr 50 br 50]r]r ¤Âr 50 br 50°q�� dmr 795B InstallationInstalling the ethiop package is not overly di�cult. Just make sure that1. Check the prerequisites for this package. Make sure:� that you have installed TEX and METAFONT.� that the �les cmbase.mf and romand.mf from the Computer Modernfonts are accessible to METAFONT.� that you have installed LATEX2" with a release date of 1996/12/01or later. It can be found on CTAN in the directory macros/latex/.� that you have installed the babel package with a release date of1997/01/23 (version 3.6h) or later. It can be found on CTAN inthe directory macros/latex/packages/babel/.� to get the ethiop package, which can be found on CTAN in the di-rectory languages/ethiopia/ethiop/. Now the �les mentioned inMANIFEST should be present.2. Generate the TEX �les from their docstrip source by runningtex ethiop.insin the directory where the �les ethiop.ins and ethiop.dtx reside.3. Verify the installation by generating this documentation �le from its sourceethiodoc.tex. Run LATEX twice to get the references right.latex ethiodoc.texlatex ethiodoc.texThe resulting �le ethiodoc.dvi is the user level documentation of ourpackage. 15


