\ÅéóáãùãéêÝò óçìåéþóåéò L^ATEX ãéá ìáèçìáôéêïýò"

ŒñõóïâáëÜíôçò Á. ÓöõñÜêçò e-mail : hammer@math.uoa.gr Home Page : http://math.uoa.gr/∼hammer

Mff`ȷ¯ffø´ˇó T ¯j́¯ff

�ff˚fflß´œøȷ¯´oÆ A`ȷ˚ ´!˚ ÓåðôÝìâñéïò 2004

Ðåñéåœüìåíá

1. ÅéóáãùãÞ óôï L^ATEX- ÅãêáôÜóôáóç : : : : : : : : : : : : : : : : : : : : : 1 1.1 ÅãêáôÜóôáóç ôïõ L^ATEX-MiKTeX . . . . . . . . . . . . . . . . . . . . . . 1 1.1.1 ÅëëçíéêÜ óôï LaÔeŒ-MiKTeX . . . . . . . . . . . . . . . . . . . . 1

2. ÊåéìåíïãñÜöïé êáé Ìáèçìáôéêü êåSSìåíï : : : : : : : : : : : : : : : : : 5 2.1 ÅéóáãùãÞ óôï L^ATEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2.1.1 Ãåíéêü ðáñÜäåéãìá . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

3. ÊåSSìåíï êáé óýìâïëá óôï Latex : : : : : : : : : : : : : : : : : : : : : : : : 11 3.1 Áðëü ÊåSSìåíï óôï Latex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 3.2 Ìáèçìáôéêü ÊåSSìåíï óôï Latex . . . . . . . . . . . . . . . . . . . . . . . . 13 3.3 ÁíáöïñÝò-ÂéâëéïãñáöSSá . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

4. ÌïñöïðïSSçóç óåëSSäáò-óôõë óôï Latex : : : : : : : : : : : : : : : : : : : 21

5. ÐáñáôçñÞóåéò-ÅñùôÞóåéò : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 23

6. ÃñáììáôïóåéñÝò êáé ÅéäéêÜ óýìâïëá óôï Latex : : : : : : : : : : 27 6.1 Ðïëõôïíéêü . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 6.2 ÃñáììáôïóåéñÝò . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 6.3 ÅéäéêÜ óýìâïëá óôï Latex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

7. ÃåíéêÜ ãéá ÃñáöéêÜ êáé Åéêüíåò : : : : : : : : : : : : : : : : : : : : : : : : : 33 7.1 ÅéóáãùãÞ óôá ÃñáöéêÜ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 7.2 Ôï ðåñéâÜëëïí Åéêüíùí . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 7.2.1 ÂáóéêÝò ÅíôïëÝò . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 7.2.2 Åõèýãñáììá ôìÞìáôá . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 7.2.3 Äéáíýóìáôá . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 7.2.4 Êýêëïé . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 7.2.5 ÊåSSìåíï êáé ôýðïé . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 7.2.6 Ç åíôïëÞ \multiput êáé ç åíôïëÞ \linethickness . . 37 7.2.7 Ïâáë, êáé ïé åíôïëÝò \thinlines, \thicklines. . . . . 38

II Ðåñéåœüìåíá

7.2.8 ÐïëëáðëÜóéá œñÞóç ôùí ðñïêáèïñéóìÝíùí êéâùôSSùí åéêüíùí. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 7.2.9 ÔåôñáãùíéêÝò êáìðýëåò B«ezier . . . . . . . . . . . . . . . . . . . . 40 7.2.10ÁëõóïåéäÞò êáìðýëç . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 7.2.11Ôáœýôçôá óôçí åéäéêÞ èåùñSSá ôçò óœåôéêüôçôáò . . . . . . 42 7.3 XY-pic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 7.4 Åéêüíåò-ÓœÞìáôá . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

ÂéâëéïãñáöSSá : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 49

ÅõñåôÞñéï : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 51

1. ÅéóáãùãÞ óôï L^ATEX- ÅãêáôÜóôáóç

1.1 ÅãêáôÜóôáóç ôïõ L^ATEX-MiKTeX

Ôï L^ATEX-MiKTeX áíÞêïõí óôçí êáôçãïñSSá ôïõ åëåýèåñïõ ëïãéóìéêïý. ÌðïñåSS ï ïðïéïóäÞðïôå íá ôá åãêáôáóôÞóåé œùñSSò íá œñåéÜæåôáé íá ðëçñþóåé äéêáéþìáôá ãéá ôçí œñÞóç ôïõò. ÿíá áêüìá áðü ôá ðëåïíåêôÞìáôá ôïõò, åSSíáé ïôé äåí åîáñôþíôáé áðü ôï ëåéôïõñãéêü óýóôçìá ðïõ Ýœïõìå åãêáôåóôçìÝíï óôïí õðïëïãéóôÞ ìáò ìéá êáé õðÜñœïõí êáé ãéá Linux êáé ãéá Windows (áëëÜ êáé ãéá Mac).

Óôï Linux åSSíáé óœåäüí standard ç åãêáôÜóôáóç ôïõ L^ATEX, õðÜñœåé óå üëåò ôéò äéáíïìÝò ôïõ (ð.œ. Debian, Redhat, Suse, SunOs ...) êáé ìðïñåSS êáíåSSò íá ôï ðñïóèÝóåé ðïëý åýêïëá óå ðåñSSðôùóç ðïõ äåí åSSœåé ìðåé óôçí áñœéêÞ åãêáôÜóôáóç ôïõ ëåéôïõñãéêïý.

Ãéá ôçí åãêáôÜóôáóç óôá Windows ðÝñá áðü ôçí standard åãêáôÜóôáóç ôïõ L^ATEX ç ïðïSSá åSSíáé ëSSãï ðïëýðëïêç (ìéá êáé ðïëýò êüóìïò áíôéðáèåSS ôï Dos), õðÜñœåé üìùò êáé ç äéáíïìÞ ôïõ MiKTeX ç ïðïSSá åSSíáé áñêåôÜ öéëéêÞ êáé ìðïñåSS êáíåSSò íá ôçí êáôåâÜóåé (äùñåÜí) áðü ôï www.miktex.org. Óôç óõíÝœåéá åñãáæüìáóôå üðùò èá åíåñãïýóáìå ãéá ôçí åãêáôÜóôáóç ïðïõäÞðïôå ðñïãñÜììáôïò óôá Windows. Óõíéóôïýìå áí äåí õðÜñœåé óïâáñüò ëüãïò íá ìçí áëëÜîïõìå ôá paths ôá ïðïSSá ðñïôåSSíåé ç åãêáôÜóôáóç ôïõ MiKTeX. Èá ðñÝðåé íá ðïýìå üôé óôá Windows õðÜñœïõí ðïëëÜ ðñïãñÜììáôá üðùò ôï WinEdt ðïõ ìáò äSSíïõí ôç äõíáôüôçôá íá äïõëÝøïõìå ôï L^ATEX-MiKTeX óå ðáñáèõñéêü ðåñéâÜëëïí.

1.1.1 ÅëëçíéêÜ óôï LaÔeŒ-MiKTeX

Óôï L^ATEX-MiKTeX ôá åëëçíéêÜ äåí åSSíáé óôçí \óôÜíôáñ" Ýêäïóç êáé èá ðñÝðåé íá ôá ðñïóèÝóïõìå åìåSSò. ÕðÜñœïõí ðïëëÝò åêäüóåéò-ãñáììáôïóåéñÝò åëëçíéêþí áëëÜ åìåSSò èá œñçóéìïðïéÞóïõìå ôïõ ê. Ã. ÌïóœïâÜêç êáèçãçôÞò ôïõ Ìáèçìáôéêïý ÔìÞìáôïò ôïõ ÐáíåðéóôçìSSïõ Áèçíþí.

2 1. ÅéóáãùãÞ óôï L^ATEX- ÅãêáôÜóôáóç

Ôá font ywcl äçìéïõñãÞèçêáí áðü ôïí ê. ÌïóœïâÜêç. ÅSSíáé ìåôåîÝëéîç ôïí ðáëáéïôÝñùí ôá ïðïSSá äïýëåõáí óå Dos. Ôþñá áõôÜ Ýœïõí öôéáœôåSS ãéá Windows êáé Linux.

Ôá fonts áõôÜ ìðïñåSS íá âñåé êáíåSSò óôï www:math:uoa:gr= ∼ hammer= ÅãêáôÜóôáóç Ôï óýíçèåò path ðïõ âñSSóêïíôáé ôá áñœåSSá ôïõ Miktex (ãéá ôá Windows) åSSíáé C : \texmf êáé ãéá ôï Latex óôï Linux ôï óýíçèåò path åSSíáé =usr=share=texmf

1. ÁñœéêÜ áíôéãñÜöïõìå ôá fonts óôï öÜêåëï (ðïõ âñSSóêåôáé ìÝóá óôï áíôSSóôïéœï path åSSôå ãéá Windows åSSôå óôï Linux) fonts/source/public/ äçìéïõñãþíôáò åêåSS ìÝóá ôï öÜêåëï ywcl.

2. Ôï åðüìåíï âÞìá åSSíáé íá áíôéãñÜøïõìå ôá style. ÐçãáSSíïõìå ðÜëé ìÝóá óôï áíôSSóôïéœï path êáé óôï öÜêåëï tex/latex êáé äçìéïõñãïýìå ôï öÜêåëï greektex (áí äåí õðÜñœåé) åêåSS ìÝóá áíôéãñÜöïõìå ôá ðåñéåœüìåíï ðïõ õðÜñœåé óôï greektex ìáò. ÊõñSSùò ìáò åíäéáöÝñïõí ôá ygreektex.sty ygreek2e.sty 3. Óôç óõíÝœåéá ìÝóá óôï tex/generic/con˛g èá âñïýìå ôï áñœåSSï language.dat ìÝóá óå áõôü èá ðñÝðåé íá ðñïóèÝóïõìå Þ áëëÜîôå ôç ãñáììÞ (åSSíáé óõíÞèùò ç ðñþôç ãñáììÞ): english ushyph.tex gehyphw.gr êáé íá åëÝãîïõìå üôé Ýœïõìå åðéëÝîåé êáé ôï greek. ÄåSSôå ôï ðáñÜäåéãìá ðïõ language.dat ðïõ õðÜñœåé ìÝóá óå áõôü ôï öÜêåëï áëëÜ ìðïñåSSôå êáé íá ôï áíôéãñÜøåôå ðÜíù óôï äéêü óáò. ÁíôSSóôïéœåò äéïñèþóåéò Þ áíôéãñáöÞ êÜíôå êáé óôï öÜêåëï tex/platex/con˛g óôï áñœåSSï language.dat ðïõ õðÜñœåé åêåSS. ÓçìåSSùóç: óå êÜðïéåò åêäüóåéò ôïõ Miktex ãéá ôá Windows ôï áñœåSSï language.dat âñSSóêåôáé ìÝóá óôï path C : \localtexmf ôá õðüëïéðá åSSíáé SSäéá ìå ðáñáðÜíù.

4. Áêüìá áíôéãñÜöïõìå ôï áñœåSSï gehyphw.gr ìÝóá óôï öÜêåëï tex=gene− ric=hyphen 5. ÔÝëïò èá ðñÝðåé íá åíçìåñþóïõìå óôéò âÜóåéò. Ãéá íá åíçìåñþóïõìå ôç âÜóç óôï Linux áñêåSS íá ãñÜøïõìå texhash. ÁíôSSóôïéœá óôá Windows ðçãáSSíïõìå áðü ôï ìåíïý ST ART => P ROGRAMS => MIKT EX => ”MiKT eX Options” êáé ðáôÜìå ôï êïõìðSS RE- FRESH NOW 6. Áí áêüìá èÝëïõìå íá öôéÜîïõìå ôïí åëëçíéêü óõëëáâéóìü èá ðñÝðåé ãéá ôï Linux íá ôñÝîïõìå initex latex.ltx áõôü èá äçìéïõñãÞóåé Ýíá áñœåSSï latex.fmt ôï ïðïSSï áíôéãñÜöïõìå ìÝóá óôï mft ìå ôï üíïìá latex.mft, áëëÜ êáé ùò pd‚atex.mft (óå êÜðïéåò åêäüóåéò èÝëåé íá Ýœåé ôçí åðÝêôáóç latex.fmt, pd‚atex.fmt Þ latex.efmt, pd‚atex.efmt êáé áíôSSóôïéœá áëëÜæåé êáé ôï üíïìá ôïõ öáêÝëïõ) êáé åðáíáëáìâÜíïõìå ôï âÞìá 5. ÁíôSSóôïéœá ãéá ôï Miktex óôá Windows èá ðñÝðåé íá áíïSSîïõìå Ýíá ðáñÜèõñï Dos (ãéá win2000 åSSíáé ôï cmd) êáé íá ôñÝîïõìå initex latex.ltx áõôü èá äçìéïõñãÞóåé Ýíá áñœåSSï latex.fmt ôï ïðïSSï

1.1 ÅãêáôÜóôáóç ôïõ L^ATEX-MiKTeX 3

áíôéãñÜöïõìå ìÝóá óôï mft ìå ôï üíïìá latex.mft, áëëÜ êáé ùò pd‚atex.mft (óå êÜðïéåò åêäüóåéò èÝëåé íá Ýœåé ôçí åðÝêôáóç latex.fmt, pd‚atex.fmt Þ latex.efmt, pd‚atex.efmt êáé áíôSSóôïéœá áëëÜæåé êáé ôï üíïìá ôïõ öáêÝëïõ) êáé åðáíáëáìâÜíïõìå ôï âÞìá 5. ÐñïóïœÞ: óôéò åêäüóåéò ôïõ L^ATEX-MikTeX ìåôÜ ôï 2004 èá ðñÝðåé íá áíáæÞôçóç êáíåSSò ôá áñœåSSá áõôÜ ìÝóá óôï öÜêåëï web2c ÅÍÁ ÐÁÑÁÄÅÉÃÌÁ

\documentclass[12pt]{report}

\usepackage{ygreek2e}

\textwidth=5cm

\begin{document} ÔSSôëïò åñãáóSSáò, çìåñïìçíSSá êáé óôïéœåSSá óõããñáöÝá. $êáëï$ \ø á \ð ù good çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá {\it çìåñïìçíSSá} çìåñïìçíSSá {\bf çìåñïìçíSSá} çìåñïìçíSSá çìåñïìçíSSá date date date date date date çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá çìåñïìçíSSá \end{document}

2. ÊåéìåíïãñÜöïé êáé Ìáèçìáôéêü êåSSìåíï

2.1 ÅéóáãùãÞ óôï L^ATEX

Ôï Latex äåí åSSíáé Ýíáò áðëüò êåéìåíïãñÜöïò áëëÜ ìéá ãëþóóá ðïõ ìáò ðáñÝœåé ôç äõíáôüôçôá íá ãñÜöïõìå ðåñSSôåœíá êåSSìåíá êáé éäéáSSôåñá êåSSìåíá ðïõ ðåñéÝœïõí ðïëëÝò ìáèçìáôéêÝò åêöñÜóåéò, äçëáäÞ åêöñÜóåéò ðïõ åSSíáé ðëïýóéåò óå ìáèçìáôéêü óýìâïëéóìü. ĳðùò åSSðáìå êáé ðáñáðÜíù ôï Latex åSSíáé ìéá ãëþóóá, åðïìÝíùò áñœéêÜ èá ðñÝðåé íá ìÜèïõìå ôïõò êáíüíåò êáé ôá óýìâïëá ôçò. ÅðåéäÞ äåí èÝëïõìå üìùò íá åðåêôáèïýìå óå ðåñSSðëïêåò ëåðôïìÝñåéåò èá äþóïõìå êÜðïéåò Ýôïéìåò öüñìåò êáé óôç óõíÝœåéá èá ðáñáèÝóïõìå ïäçãSSåò ãéá ôçí áëëáãÞ ôïõò áíÜëïãá ìå ôéò áíÜãêåò ìáò.

Ôï Latex óáí ãëþóóá ðñïãñáììáôéóìïý Ýœåé ðñïåðåîåñãáóôÞ-compiler ï ïðïSSïò (óå ðåñéâÜëëïí åêôÝëåóçò åíôïëþí, åSSôå óôá Windows åSSôå óôï Unix(ð.œ. Linux)) êáëåSSôáé ìå ôçí åíôïëÞ:

latex filename:tex

üðïõ ôï filename:tex åSSíáé ôï áñœåSSï êåéìÝíïõ ìáò ðïõ Ýœåé åíóùìáôùìÝíåò ôéò áðáñáSSôçôåò åíôïëÝò ôçò ãëùóóáò Latex þóôå íá áðïôåëÝóåé áðïäåêôÞ åSSóïäï ãéá ôïí ðñïåðåîåñãáóôÞ-ìåôáãëùôôéóôÞ-compiler Latex. èá ìéëÞóïõìå áíáëõôéêüôåñá ãéá ôï åSSäïò êáé ôçí äçìéïõñãSSá áõôïõ ôïõ áñœåSSïõ áìÝóùò ðáñáêÜôù . Áöïý ôï êåSSìåíï ðïõ Ýœïõìå Þäç ãñÜøåé ðåñÜóåé áðü ôïí ðñïåðåîåñãáóôÞ, œùñSSò êáíÝíá ëÜèïò, ôüôå äçìéïõñãåSSôáé Ýíá áñœåSSï ìå åðÝêôáóç :dvi (äçëáäÞ ôï filename:dvi). Ãéá íá äïýìå ôþñá óôçí ïèüíç ìáò ôï áðïôÝëåóìá, œñçóéìïðïéïýìå ð.œ. Ýíá ðñüãñáììá-viewer ðïõ ëÝãåôáé yap êáé ðïõ åãêáèSSóôáôáé áõôüìáôá êáôÜ ôçí åãêáôÜóôáóç ôïõ ðñïãñÜììáôïò Miktex (ðïõ åSSíáé êáé ç ðëÝïí óõíÞèçò ìïñöÞ Latex ãéá Windows) äSSíïíôáò ôçí åíôïëÞ:

yap filename:dvi

Þ ìå ôçí åíôïëÞ xdvi áí åSSìáóôå óå ðåñéâÜëëïí Unix (ðïõ åSSíáé Ýíáò dviviewer óôï Unix(ð.œ. Linux)). Eí óõíåœåSSá, áí èÝëïõìå ôï êåSSìåíï ìáò íá ãSSíåé postcript (ôýðïò áñœåSSïõ ðïëý äéáäåäïìÝíïò óôïí åðéóôçìïíéêü œþñï) ãñÜöïõìå :

dvips filename:dvi

áõôü èá Ýœåé óáí áðïôÝëåóìá ôçí äçìéïõñãSSá ôïõ áñœåSSïõ filename:ps. Ãéá íá äïýìå Þ êáé íá åêôõðþóïõìå ôþñá ôï postscript-áñœåSSï ìáò, œñçóéìïðïéïýìå ôï ðñüãñáììá ghostview, ôï ïðïSSï èá ðñÝðåé íá Ýœïõìå åðSSóçò åãêáôáóôÞóåé. Ôï ôåëåõôáSSï éóœýåé óå üðïéï ðåñéâÜëëïí êáé áí äïõëåýïõìå, åSSôå Windows åSSôå Unix (ð.œ. Linux).

Ðñéí áñœSSóïõìå íá ëÝìå åíôïëÝò ãéá ôï Latex èá äþóïõìå ìåñéêÝò ïäçãSSåò (ãéá áñœÜñéïõò) ãéá ôï ðïõ ìðïñïýìå íá ãñÜöïõìå ôï êåSSìåíü ìáò. Óôï Dos õðÜñœåé ï edit ðïõ åSSíáé êáé ï ðéï êëáóéêüò êåéìåíïãñÜöïò ãéá Latex êåSSìåíá, åíþ óôá Windows ìðïñïýìå íá âñïýìå ôï Notepad êáé ôï Wordpad Þ áêüìá êáé ôï SSäéï ôï Word, áëëÜ êáé ôï ðéï åîéäéêåõìÝíï ãéá Latex WinEdt. Áõôü åSSíáé Ýíá ðñüãñáììá ðÜñá ðïëý œñÞóéìï ãéáôSS åêôüò ôïõ üôé åSSíáé Ýíáò åîáéñåôéêüò êåéìåíïãñÜöïò ðïõ Ýœåé éäéáSSôåñåò åõêïëSSåò üôáí êáíåSSò ãñÜöåé áñœåSSá :tex, Ýœåé êáé Ýíá ðïëý öéëéêü ãñáöéêü ðåñéâÜëëïí üðïõ ìÝóá áðü áõôü ìðïñïýìå íá äéáœåéñéóôïýìå üëá ìáæSS ôá ðñïçãïýìåíá, äçëáäÞ: ôçí äçìéïõñãSSá ôïõ áñœåSSïõ ðçãáSSïõ êþäéêá myfile:tex, ôçí ìåôáôñïðÞ ôïõ óå device independent áñœåSSï myfile:dvi, ôï êÜëåóìá ôïõ yap ãéá íá ôï äïýìå óôçí ïèüíç, ôçí ìåôáôñïðÞ ôïõ óå postscript áñœåSSï myfile:ps, ôï êÜëåóìá ôïõ ghostview ãéá íá ôï äïýìå óôçí ïèüíç Þ íá ôï åêôõðþóïõìå, êáé áêüìá ôçí ìåôáôñïðÞ ôïõ óå portable-Adobe-format-áñœåSSï (:pdf) üôáí õðÜñœåé åãêáôåóôçìÝíï ôï áðáñáSSôçôï software.

ÐñïóïœÞ! ôá êåSSìåíá ðïõ äçìéïõñãïýìå, üðïéï âïçèçôéêü êåéìåíïãñÜöï êáé áí œñçóéìïðïéïýìå, ðÜíôá ôá óþæïõìå ìå åðÝêôáóç :tex êáé ìÜëéóôá óáí áðëÜ êåSSìåíá ôïõ Dos. ÄçëáäÞ äåí Ýœåé êáíÝíá íüçìá íá êÜíïõìå éäéáSSôåñåò ìïñöïðïéÞóåéò (ìÝóá óôïí âïçèçôéêü êåéìåíïãñÜöï) ìéá êáé üôáí ôá óþæïõìå óáí áðëü êåSSìåíï üëá áõôÜ èá œáèïýí ãéáôSS óå ðåñSSðôùóç ðïõ ðáñáìåSSíïõí èá ðñïêáëÝóïõí ðñüâëçìá êáôÜ ôçí óôéãìÞ ðïõ èá èÝëïõìå íá ôñÝîïõìå ôï áñœåSSï ìáò (:tex) ìå ôïí ðñïåðåîåñãáóôÞ ôïõ Latex. Óôï Unix-Linux õðÜñœïõí êáé åêåSS áîéüëïãïé êåéìåíïãñÜöïé, üðùò ï vi, ï pico, ï emacs êáé ï xcoral.

2.1.1 Ãåíéêü ðáñÜäåéãìá

ÁìÝóùò ôþñá èá äþóïõìå Ýíá ãåíéêü ðáñÜäåéãìá. Ôï ðáñÜäåéãìá áõôü SSóùò íá åSSíáé éäéáSSôåñá áðëïúêü áëëÜ ìðïñïýìå íá ôï œñçóéìïðïéÞóïõìå óáí ïäçãü óôç óõíÝœåéá. Áí êÜðïéïò èÝëåé íá ìÜèåé Latex èá ðñÝðåé íá ðëçêôñïëïãÞóåé ôï ðáñáêÜôù êåSSìåíï, þóôå íá Ýœåé åêôüò áðü Ýíá êáëü ðáñÜäåéãìá êáé ìéá öüñìá ðÜíôá Ýôïéìç óôçí ïðïSSá èá ìðïñåSS íá ðñïóèÝôåé ôï äéêü ôïõ êåSSìåíï. ÄéáâÜóôå ìå éäéáSSôåñç ðñïóïœÞ, áëëÜ áêüìá êáé áí äåí êáôáëáâáSSíåôå ðïëëÜ ðñÜãìáôá ôþñá, ðëçêôñïëïãÞóôå ôï êáé ðáñáêÜôù ðïõ èá äþóïõìå ðåñéóóüôåñá óôïéœåSSá ãéá ôï latex èá ãSSíåé êáôáíïçôüôåñï. Ç áðëïýóôåñç öüñìá ãéá ôï ãñÜøéìï åíüò latex êåéìÝíïõ

\documentclass[12pt]{report} \usepackage{ygreek2e} \begin{document} Ôï êåSSìåíï ìïõ \\ \end{document}

ÕðåíèõìSSæù ãéá íá \äù" ôï ðáñáðÜíù ðáñÜäåéãìá ðñÝðåé ðñþôá \íá ôï êÜíù latex" (äçëáäÞ ôï óþóù ìå Ýíá üíïìá ˛lename.tex, ìå ôçí ðñïûðüèåóç íá ôï Ýœù ãñÜøåé óå Ýíá áðü ôïõò êåéìåíïãñÜöïõò ðïõ ìüëéò ðñïáíáöÝñèçêáí) êáé íá ôñÝîù ôçí åíôïëÞ: latexfilename:tex êáé áí üëá ðÜíå êáëÜ ìåôÜ ôï âëÝðù åSSôå Üìåóá êÜíïíôáò yap filename:dvi åSSôå êÜíïíôáò ôï ðñþôá postcript ìå ôçí åíôïëÞ dvipsfilename:dvi êáé óôç óõíÝœåéá ôï âëÝðù ìå ôï ghostview Þ ìå ôï gsview ê.á. Ìéá öüñìá ãéá ôï ãñÜøéìï óå latex

% Ôï óýìâïëï "%" óçìáSSíåé óœüëéá êáé üôé áêïëïõèåSS ìåôÜ áðü % áõôü äåí ìåôáöñÜæåôáé áðü ôïí ðñïåðåîåñãáóôÞ. %Ôï \documentclass êáèïñSSæåé ôç óåëSSäá, ôï ìÝãåèïò ôïí font %êáé ôïí ôýðï ôïõ êåéìÝíïõ ð.œ. report,book,article \documentclass[12pt]{report} %öïñôþíåôáé ôï ðáêÝôï ãéá ôá åëëçíéêÜ \usepackage{ygreek2e} %Öïñôþíïíôáé ðáêÝôá ãéá (ìáèçìáôéêÜ) óýìâïëá \usepackage{latexsym} \usepackage{amssymb}

\usepackage{amsmath} \usepackage{amsfonts} \usepackage{amsthm}

% öïñôþíåôáé ôï ðáêÝôï ãéá ôï åõñåôÞñéï(-index) \usepackage{makeidx} % êáé ãéá öôéÜîïõìå óôï ôÝëïò ôïõ, áñœåSSï Index(åõñåôÞñéï) \makeindex

% ÁíïSSãåé ôç âéâëéïèÞêç ãéá ôçí åéóáãùãÞ ãñáöéêþí \input{epsf.tex}

% ÁñœÞ êåéìÝíïõ Latex \begin{document}

\thispagestyle{empty}

% ÔSSôëïò åñãáóSSáò, çìåñïìçíSSá êáé óôïéœåSSá óõããñáöÝá. \title{{\LARGE ÔSSôëïò ÅñãáóSSáò} \\ % ôï \\ óçìáSSíåé áëëáãÞ ãñáììÞò. } \author{ \\ {\LARGE Ïíïìá ÓõããñáöÝá}\\ \\ Áëëá óôïéœåSSá ãéá ôïí ÔSSôëï \\ } \date{\today} \maketitle

% Öôéáœíåé ðåñéåœüìåíá óôçí åñãáóSSá ìáò \tableofcontents

\begin{abstract} KåSSìåíï ÐåñSSëçøçò (-abstract) \\ \end{abstract}

% ŒùñSSæïõìå ôï êåSSìåíï ìáò óå êåöÜëáéá. \chapter{ÔSSôëïò ÊåöáëáSSïõ} ÊåSSìåíï 1 \\

% ŒùñSSæïõìå óå õðïêåöÜëáéá ôï êÜèå êåöÜëáéï. \section{ÔSSôëïò ÕðïêåöáëáSSïõ} ÊåSSìåíï 2 \\

% ŒùñSSæïõìå ðáñáãñÜöïõò óå êÜèå õðïêåöÜëáéï. \subsection{ÔSSôëïò ÐáñáãñÜöïõ ÕðïêåöáëáSSïõ} ÊåSSìåíï 3 \\ Âáæù ôç ëÝîç Latex óôï åõñåôÞñéï.\\ % Ãéá íá ìðåé ìéá ëÝîåé óôï Index ãñÜöïõìå ð.œ. \index{Latex} Ìðïñþ íá Ýœù üóåò õðïäéáéñÝóåéò èÝëù. Áëëá êåöÜëáéá êáé Áëëá õðïêåöÜëáéá. ê.ï.ê . \\

% Óå ðåñSSðôùóç ðïõ èÝëïõìå íá ãñÜøïõìå appendix \appendix

% ÊåSSìåíï ÐáñáñôÞìáôïò (-appendix) \\

\chapter{ÔSSôëïò ÊåöáëáSSïõ ÐáñáñôÞìáôïò} ÊåSSìåíï 1 ÐáñáñôÞìáôïò (-appendix) \\

\section{ÔSSôëïò ÕðïêåöáëáSSïõ ÐáñáñôÞìáôïò} ÊåSSìåíï 2 ÕðïêåöáëáSSïõ ÐáñáñôÞìáôïò (-appendix) \\

\subsection{ÔSSôëïò ÐáñáãñÜöïõ ÕðïêåöáëáSSïõ ÐáñáñôÞìáôïò} ÊåSSìåíï 3 ÐáñáãñÜöïõ ÊåöáëáSSïõ ÐáñáñôÞìáôïò (-appendix)\\ Ìðïñþ íá Ýœù óôï ÐáñÜñôçìá êáé Üëëá êåöÜëáéá êáé Áëëá õðïêåöÜëáéá. . . \\

% ÁñœÞ ôçò âéâëéïãñáöSSáò \begin{thebibliography}{99} % Ãñáöïõìå ôïí ôSSôëï-óõíôïìïãñáöSSá ìå ôïí ïðïSSï èá êáëïýìå ôç óõãêåêñéìÝíç % áíáöïñÜ óôç âéâëéïãñáöSSá ð.œ anafora1 êáé äSSðëá ôá óôïéœåSSá ôçò áíáöïñÜò. % êáëïýìå ôçí áíáöïñÜ ìå \cite{anafora1} óå ïðïSSï óçìåSSï ôïõ % êåéìÝíïõ èÝëïõìå êáé áíôSSóôïéœç áõôüìáôá Ýíá áñéèìü.

\bibitem{anafora1} "ÔSSôëïò âéâëSSïõ" Áëëá óôïéœåSSá ôïõ. \bibitem{anafora2} "ÔSSôëïò âéâëSSïõ" Áëëá óôïéœåSSá ôïõ.

% ôÝëïò ôçò âéâëéïãñáöSSáò. \end{thebibliography}

% Åäþ èá ìáò ôõðþóåé ìå áõôÞ ôçí åíôïëÞ ôï Index \printindex

% ôÝëïò êåéìÝíïõ Latex \end{document}

3. ÊåSSìåíï êáé óýìâïëá óôï Latex

ÌÝóá óôçí ðáñáðÜíù öüñìá óõœíÜ âëÝðïõìå ôç ëÝîç \êåSSìåíï" ðïõ ìå áõôÞ ëÝìå ïõóéáóôéêÜ óôï áíáãíþóôç ôï ðïõ íá ãñÜøåé ôï êåSSìåíï ôïõ. Áêüìá ðñïôñÝðïõìå ôïí áíáãíþóôç íá êïììáôéÜæåé ôï êåSSìåíï ôïõ óå äéÜöïñá áñœåSSá êáé íá ôï öïñôþíåé óôç ðáñáðÜíù öüñìá ìå ôï

\input{onoma_arxeioy.tex},

ìéá ôåœíéêÞ ëSSãï ðñïœùñçìÝíç áëëÜ ðïõ ôåëéêÜ ìáò âïçèÜ ðáñÜ ðïëý óôï íá äéïñèþíïõìå ôõœáSSá ëÜèç áëëÜ êáé íá ðñïóèÝôïõìå åíäéÜìåóá êïììÜôéá åýêïëá. ÅðSSóçò êáôÜ ôï compile ï Ýëåãœïò-ìåôáãëþôôéóç ìðïñåSS íá ãSSíåôáé êïììÜôé êïììÜôé. ÁñêåôÜ üìùò áóœïëçèÞêáìå ìå ãåíéêÜ óœüëéá. ÁìÝóùò ôþñá èá êÜíïõìå Ýíá äéáœùñéóìü ôïõ êåéìÝíïõ ìáò óå áðëü êåSSìåíï, áõôü ðïõ äåí Ýœåé óýìâïëá êáé óôï Ìáèçìáôéêü êåSSìåíï êáé èá îåêéíÞóïõìå ôçí áíÜëõóç ôïõò.

3.1 Áðëü ÊåSSìåíï óôï Latex

ËÝãïíôáò áðëü êåSSìåíï åííïïýìå áõôü ðïõ äåí Ýœåé êÜðïéá éäéáSSôåñá ìáèçìáôéêÜ óýìâïëá. Áõôü ôï êåSSìåíï äåí Ýœåé êáìSSá ðáñáðÜíù ìïñöïðïSSçóç áð’ áõôÞ ðïõ óõíáíôÜìå óôá ìç ìáèçìáôéêÜ âéâëSSá. ÓõíÞèùò ïé ìïñöïðïéÞóåéò ðïõ Ýœïõìå íá êÜíïõìå åSSíáé íá óôïéœSSóïõìå ôï êåSSìåíï, íá ôï œùñSSóïõìå óå ðáñáãñÜöïõò, íá áöÞóïõìå êÜðïéá êåíÜ äéáóôÞìáôá, íá ôïíSSóïõìå êÜðïéá êïììÜôéá ôïõ êåéìÝíïõ ìáò, áëëÜ êáé íá œùñSSóïõìå äéÜöïñåò ðåñéðôþóåéò.

Ôï Latex óôïéœSSæåé áõôüìáôá ôï êåSSìåíï êáé óôá äõï Üêñá. Óå ðåñSSðôùóç üðïéáò Üëëçò ìïñöïðïSSçóçò èá ðñÝðåé íá ðåñéêëåSSïõìå ôï êåSSìåíï ìáò óôçí áíôSSóôïéœç åíôïëÞ ð.œ.

\centerline{êåSSìåíï óôï êÝíôñï.} \leftline{êåSSìåíï áñéóôåñÜ.} \rightline{êåSSìåíï äåîéÜ.}

êåSSìåíï óôï êÝíôñï. êåSSìåíï áñéóôåñÜ. êåSSìåíï äåîéÜ.

Óå êÜðïéåò Üëëåò ðåñéðôþóåéò èÝëïõìå íá ôïíSSóïõìå ôá ãñáöüìåíÜ ìáò åSSôå êÜíïíôÜò ôá ðéï Ýíôïíá, åSSôå ãñÜöïíôÜò ôá ìå ðëÜãéá ãñÜììáôá, åSSôå õðïãñáììSSæïíôÜò ôá. Ãéá íá ôï êÜíïõìå áõôü œñçóéìïðïéïýìå ôéò ðáñáêÜôù åíôïëÝò:

{\bf ÃñÜöïíôáò ðéï Ýíôïíá} ÃñÜöïíôáò ðéï Ýíôïíá, {\it ÃñÜöïíôáò ðëÜãéá } ÃñÜöïíôáò ðëÜãéá, \underline { êáé õðïãñáììSSæïíôáò.} êáé õðïãñáììSSæïíôáò. ÿíáò Üëëïò ôñüðïò ãéá íá ôïíSSóïõìå Þ íá õðïãñáììSSóïõìå êÜôé

åSSíáé íá âÜëïõìå ôéò êáôÜëëçëåò ãñáììáôïóåéñÝò ð.œ. { \Huge A, } A,

{ \huge A, } A, { \LARGE A, } A, { \Large A, } A, { \large A,

} A, { \normalsize A, } A, { \small A, } A, { \footnotesize A, } A, {

\scriptsize A, } A, { \tiny A. } A. Ôï êåSSìåíï ìáò åêôüò áðü ôï íá ôï ôïíSSæïõìå Þ íá ôï õðïãñáììSSæïõìå ìðïñïýìå êáé íá ôï åðåîçãïýìå êáé ìå óœüëéá \footnote{óœüëéá − åðåîÞãçóç}^1:

Áêüìá óôéò ìïñöïðïéÞóåéò ðïõ ìðïñïýìå íá êÜíïõìå óôï êåSSìåíï ìáò åSSíáé êáé ç áëëáãÞ ãñáììÞò áëëÜ êáé ï œùñéóìüò óå ðáñáãñÜöïõò. Ç áëëáãÞ ãñáììÞò ãSSíåôáé áí âÜëïõìå \\ åêåSS ðïõ èÝëïõìå ôçí áëëáãÞ. ĳìùò áí êáôÜ ôçí áëëáãÞ ãñáììÞò áöÞóïõìå ìéá êåíÞ ãñáììÞ ôüôå Ýœïõìå êáé áëëáãÞ ðáñáãñÜöïõ (ðçãáSSíåé ôï êåSSìåíï ìáò ðéï ìÝóá) áõôü ãSSíåôå êáé ìå ôçí åíôïëÞ \par: ÿíá Üëëï èÝìá åSSíáé ï Ýëåãœïò ôïí êåíþí äéáóôçìÜôùí ðïõ èÝëïõìå íá áöÞíïõìå, üðùò:

\vskip Ntruecm: áöÞíåé Í cm êÜèåôï êåíü. \hskip Ntruecm: áöÞíåé Í cm ïñéæüíôéï êåíü. \vfill{\eject}: áöÞíåé êåíÞ ôçí õðüëïéðç óåëSSäá. \hfill: áöÞíåé êåíÞ ôçí õðüëïéðç ãñáììÞ.

\phantom{êåìåíï}: áöÞíåé êåíü üóï åSSíáé ôï áíôSSóôïéœï êåSSìåíï.

ÓõœíÜ Ýœïõìå íá œùñSSóïõìå óå ðåñéðôþóåéò ôá ãñáöüìåíÜ ìáò, êáé èÝëïõìå íá õðÜñœåé êáé áñSSèìçóç óôéò õðïðáñáãñÜöïõò ìáò, äçëáäÞ:

\begin{itemize} \item ÐåñSSðôùóç 1. \item ÐåñSSðôùóç 2. \item [-] ÐåñSSðôùóç 3. \end{itemize}

• ÐåñSSðôùóç 1. • ÐåñSSðôùóç 2. - ÐåñSSðôùóç 3.

\begin{enumerate} \item ÐåñSSðôùóç 1. \item ÐåñSSðôùóç 2. \item ÐåñSSðôùóç 3. \end{enumerate}

1. ÐåñSSðôùóç 1. 2. ÐåñSSðôùóç 2. 3. ÐåñSSðôùóç 3.

1 óœüëéá-åðåîÞãçóç

\begin{description} \item [i.] ÐåñSSðôùóç 1. \item [p2] ÐåñSSðôùóç 2. \item [p3] ÐåñSSðôùóç 3. \end{description} i. ÐåñSSðôùóç 1. p2 ÐåñSSðôùóç 2. a3 ÐåñSSðôùóç 3.

ÊáôÜ ôç óõããñáöÞ áðëïý êåéìÝíïõ ðáñáôçñïýìå üôé ôï Latex êÜðïéá åéäéêÜ óýìâïëá (áð’ áõôÜ ðïõ õðÜñœïõí óôï ðëçêôñïëüãéï ìáò) äåí ìáò ôá åìöáíSSæåé ð.œ. >; <; &, % ê.ô.ë. óôá ðåñéóóüôåñá áð’ áõôÜ áñêåSS íá ãñÜøïõìå ð.œ. ãéá ôï % \% åíþ óå Üëëá ôçí åíôïëÞ \verb: ĳôáí èÝëïõìå Ýíá ïëüêëçñï êåSSìåíï Latex íá ôï äïýìå üðùò ôï Ýœïõìå ãñáììÝíï ôüôå œñçóéìïðïéïýìå ôçí åíôïëÞ \begin{verbatim} êåSSìåíï üðùò åSSíáé óôï Latex \end{verbatim} Óå Üëëåò ðåñéðôþóåéò èÝëïõìå íá œùñSSóïõìå ôç óåëSSäá ìáò óå óôÞëåò áõôü ãSSíåôáé ìå ôçí åíôïëÞ

\begin{minipage}[h]{6cm} \end{minipage} ÐáñÜäåéãìá

\begin{minipage}[h]{5.5cm} êåSSìåíï 1 \end{minipage} \ \ \begin{minipage}[h]{5.5cm} êåSSìåíï 2 \end{minipage} \\ êåSSìåíï 1 êåSSìåíï 2

Ðñïöáíþò âÝâáéá ìðïñïýìå íá êÜíïõìå êáé óõíäõáóìü üëùí ôùí ðáñáðÜíù.

3.2 Ìáèçìáôéêü ÊåSSìåíï óôï Latex

ÓÞìåñá õðÜñœïõí ðïëý ðéï åîåëéãìÝíá ðñïãñÜììáôá ðïõ ìáò äSSíïõí áðåñéüñéóôåò äõíáôüôçôåò óôï ãñÜøéìï áðëþí êåéìÝíùí. Áõôü ðïõ êÜíåé üìùò ôï Latex íá îåœùñSSæåé åSSíáé ç ðëçèþñá êáé ç åõêïëSSá ðïõ ìáò ðáñÝœåé óå ìáèçìáôéêÜ óýìâïëá êáèþò êáé ïé ðïëý óðïõäáSSåò äõíáôüôçôåò ìïñöïðïSSçóçò ôùí ìáèçìáôéêþí êåéìÝíùí.

ĳôáí èÝëïõìå íá ãñÜøïõìå ìáèçìáôéêÜ óýìâïëá ôüôå ôï êåSSìåíü ìáò (ôï Ìáèçìáôéêü êåSSìåíï ìáò) èá ðñÝðåé íá ôï ðåñéêëåSSïõìå ìÝóá óå äïëÜñéá, üðùò $Ìáèçìáôéêü êåSSìåíï$. Ð.œ.

$\int_{a}^{b}x^2dx= [\frac{x^3}{3} ]_a^b =\frac{b^3-a^3}{3}$ ∫_b a x^2dx = [^{x3}_3 ]^b_a =^{b3−a3}_3 ÉäéáSSôåñç áíáöïñÜ ãéá ôá óõíçèÝóôåñá óýìâïëá èá êÜíïõìå óôç óõíÝœåéá óå îåœùñéóôÞ ðáñÜãñáöï (âëÝðå óåë. (29)). Óçìåéþíïõìå üôé äåí åSSíáé äõíáôüí ìå áðëü äéÜâáóìá áõôïý ôïõ êåéìÝíïõ íá ìÜèåôå ôá óýìâïëá Üëëá ìüíï ìåôÜ áðü ðïëý ãñÜøéìï.

ÄåSSêôåò-äõíÜìåéò

ĳðùò âëÝðïõìå ðáñáðÜíù ç œñÞóç äõíÜìåùí êáé äåéêôþí åSSíáé Ýíá áðü ôá ïðïSSá ðáñÝœåé ôï Latex, êáé êõñSSùò ç åõêïëSSá ìå ôçí ïðïSSá ìðïñïýìå íá ôïõò ãñÜøïõìå. Ãéá íá ãñÜøïõìå Ýíá Üíù äåSSêôç (ìðïñåSS íá åSSíáé áêüìá êáé óýíèåôï êåSSìåíï óáí äåSSêôçò) œñçóéìïðïéïýìå ôï óýìâïëï ^ (Shift+6) åíþ ãéá êÜôù äåSSêôç ôï (Shift+ -), ð.œ.

$x^2, x^i, x_i, x_n^m $.

äçëáäÞ x^2; x^i; x_i; x^m_n . Ôï ðëåïíÝêôçìá üìùò ôïõ Latex åSSíáé åõäéÜêñéôï, üôáí ðñïóðáèÞóïõìå íá âÜëïõìå ðïëõäåSSêôåò ð.œ.

$ x^{i_{k_1}}, x_{i_{k_1}},x_{i_{k_1}}^{m^{n^2}} ,$

äçëáäÞ x^{ik}1 ; x_{ik1} ; x^{mn2}_{ik1} ; ðáñáôçñïýìå üôé áõôü ðïõ œñåéáæüìáóôå åSSíáé íá êëåSSíïõìå ìÝóá óå Üãêéóôñá { } ôï ðïõ ðçãáSSíåé ï äåSSêôçò (áíôSSóôïéœá ìå ôéò ðáñåíèÝóåéò óôá ìáèçìáôéêÜ).

ÿíá ðñüâëçìá ðïõ èá áíôéìåôùðSSóåôå áí ðñïóðáèÞóåôå íá ãñÜøåôå áðëü êåSSìåíï ìÝóá óôá $ . . . $ èá åSSíáé ôá êåíÜ. Ãéá íá âÜëïõìå êåíü äéÜóôçìá üôáí âñéóêüìáóôå ìÝóá óå \äïëÜñéá" ãñÜöïõìå $êåéìåíï1 \ êåéìåíï2 $ äçëáäÞ êåéìåíï1 êåéìåíï2 ôï êÜèå \ áöÞíåé êáé Ýíá êåíü äéÜóôçìá, ð.œ.

$\forall \ å>0 \ \ \exists \ n_0 \ \ \text{ôÝôïéï þóôå} \ \forall \ n \geq n_0 \ \text{íá éóœýåé} \ |a_n|<å $

∀ å > 0 ∃ n_0 ôÝôïéï þóôå ∀ n ≥ n_0 íá éóœýåé |a_n| < å Áêüìá áðü ôï ðñïçãïýìåíï ðáñÜäåéãìá öáSSíåôáé ðùò áí Ýœïõìå ìÝóá óôï ìáèçìáôéêü êåSSìåíï íá ãñÜøïõìå áðëü êåSSìåíï ôüôå èá œñçóéìïðïéÞóïõìå ôçí åíôïëÞ \text{ôï áðëü êåSSìåíü ìáò}

$ìáèçìáôéêÜ \text{ôï áðëü êåSSìåíü ìáò} ìáèçìáôéêÜ$.

ÅSSíáé åðSSóçò óçìáíôéêü óôï ìáèçìáôéêü êåSSìåíï ìáò, üôáí áõôü åSSíáé Ýíáò ôýðïò ðïõ Ýœåé Üíù äåSSêôåò (ìå ôï ^ ), åSSôå êÜôù äåSSêôåò (ìå ôï ), Þ ìSSá óœÝóç, Þ ìSSá åîSSóùóç, Þ ãåíéêüôåñá êÜôé ðïõ èá ðñÝðåé íá îåœùñéóôåSS ìå óáöÞíåéá ìÝóá óôç óõíïëéêÞ ñïÞ ôïõ êåéìÝíïõ, íá ìðïñïýìå íá äçìéïõñãïýìå Ýíá ôÝôïéï êáôÜëëçëï åõñýœùñï ðåñéâÜëëïí. Ãé’ áõôÝò ëïéðüí ôéò ðåñéðôþóåéò œñçóéìïðïéïýìå åSSôå äõï \äïëÜñéá" óôçí áñœÞ êáé ôï ôÝëïò, äçëáäÞ $$ ìáèçìáôéêü êåSSìåíï $$ åSSôå \[ìáèçìáôéêü êåSSìåíï \] åSSôå \begin{equation} ìáèçìáôéêü êåSSìåíï \label{ìåôáâëçôÞ} \end{equation} ê.ë.ð. Ð.œ. óå ìéá ãñáììÞ èá åSSœáìå

∫_b a x^2dx = [^{x3}_3 ]^b_a =

b^3−a^3

3 åíþ óå äõï èá åSSœáìå

$$ \int_{a}^{b}x^2dx= [\frac{x^3}{3} ]_a^b =\frac{b^3-a^3}{3} $$

∫_b a x^2dx = [ x^3 3 ]^b_a = b^3 − a^3 3 \[ \int_{a}^{b}x^2dx= [\frac{x^3}{3} ]_a^b =\frac{b^3-a^3}{3} \]

∫_b a x^2dx = [ x^3 3 ]^b_a = b^3 − a^3 3 \begin{equation} \int_{a}^{b}x^2dx= [\frac{x^3}{3} ]_a^b =\frac{b^3-a^3}{3} \label{a1} \end{equation}

∫_b a x^2dx = [ x^3 3 ]^b_a = b^3 − a^3 3 (3.1)

Ðáñáôçñïýìå üôé ç equation ðáSSñíåé êáé ìéá åðéðëÝïí ðáñÜìåôñï ôï label ðïõ êñáôÜ ôïí áñéèìü ôçò åîSSóùóçò. Ìðïñïýìå üìùò êáé ìÝóá óå \äïëÜñéá" íá âÜëïõìå áñSSèìçóç êáé ìÜëéóôá ôçò åðéëïãÞò ìáò ìå ôçí åíôïëÞ $$ ìáèçìáôéêü êåSSìåíï \eqno(2) $$. Ìå ôá label êáé ìå ôï ðþò áíáöåñüìáóôå óå áõôÜ èá ìéëÞóïõìå ðáñáêÜôù áíáëõôéêþôåñá.

Áí ðáñáôçñÞóïõìå ëSSãï ôçí (3.1) èá äïýìå üôé üëá óœåäüí åSSíáé êáëÜ åêôüò áðü ôçò ìéêñÝò áãêýëåò [^{x3}_3 ]^b_a, êÜôé ðïõ ìðïñïýìå íá äéïñèþóïõìå ãñÜöïíôáò (left Ě right)

$$ \int_{a}^{b}x^2dx= \left [\frac{x^3}{3} \right ]_a^b= \frac{b^3-a^3}{3} \eqno(angil)$$

∫_b a x^2dx = [ x^3 3 ]_b a = b^3 − a^3 3 (angil)

áõôü ìáò âïÞèá üôáí êõñSSùò Ýœïõìå ðáñåíèÝóåéò ìÝóá óå ðáñåíèÝóåéò

$$\left (^1\left (^2\left (^3 êåSSìåíï \right )_3\right )_2\right )_1$$

(_1 (_2 (_3 êåSSìåíï ) 3 ) 2 ) 1 ÐSSíáêåò

Óôá ìáèçìáôéêÜ óõœíÜ ãñÜöïõìå ðSSíáêåò (œñÞóç ôïõò ìðïñïýìå íá êÜíïõìå êáé óôï áðëü êåSSìåíï) ç åíôïëÞ

\begin{tabular}{óôÞëåò} ãñáììÝò \end{tabular}

äçìéïõñãåSS Ýíá ðSSíáêá óôï ïðïSSï èá ðñÝðåé íá äüóïõìå ôéò óôÞëåò ìå ôá åéäéêÜ óýìâïëá l,c,r ðïõ óçìáSSíïõí ôï l (left) óôïSSœéóç óôï áñéóôåñü ìÝñïò ôçò óôÞëçò, áíôSSóôïéœá c (center) óôï êÝíôñï êáé r (right) óôï äåîéü ìÝñïò ôçò óôÞëçò. Áêüìá åêåSS ðïõ äSSíïõìå ôéò óôÞëåò ìðïñïýìå íá ïñSSóïõìå ìå ôé èá œùñSSæïíôáé, áí äåí âÜëïõìå ôSSðïôá ôüôå åííïåSSôáé áõôüìáôá ôï êåíü, áëëÜ ìðïñïýìå íá âÜëïõìå êáé äéÜöïñá óýìâïëá üðùò | (Shift + \) ð.œ ìðïñïýìå íá ãñÜøïõìå ãéá Ýíá ðSSíáêá 3 × 3 ðïõ èÝëïõìå ïé óôÞëåò íá œùñSSæïíôáé ìå êÜèåôåò ãñáììÝò |l|c|r|

\begin{tabular}{||l|c|r||} a1&b1&c1 \\ a2&b2&c2 \\ a3&b3&c3 \\ \end{tabular} äçëáäÞ a1 b1 c1 a2 b2 c2 a3 b3 c3

Ðáñáôçñïýìå üôé êáíåSSò äåí ìáò ðåñéïñSSæåé ôï ðüóåò ãñáììÝò èá ãñÜøïõìå, áêüìá ôá óôïéœåSSá ôùí óôçëþí ìåôáîý ôïõò œùñSSæïíôáé ìå óôï óýìâïëï & êáé óôï ôÝëïò ôçò êÜèå ãñáììÞò ãñÜöïõìå \\: ĳôáí ãñÜöïõìå ìáèçìáôéêü êåSSìåíï èá ðñÝðåé ðÜíôá íá ôï ðåñéêëåSSïõìå ìÝóá óå ìïíÜ \äïëÜñéá" $. . . $. ÐáñáäåSSãìáôá.

$$detA:=| \left ( \begin{tabular}{l l} $a_{11}$ & $a_{12}$ \\ $a_{21}$ & $a_{22}$ \\ \end{tabular} \right ) | = \begin{tabular}{|l l|} $a_{11}$ & $a_{12}$ \\ $a_{21}$ & $a_{22}$ \\ \end{tabular}$$ detA := | ( a_{11} a_{12} a_{21} a_{22} ) | = a_{11} a_{12} a_{21} a_{22}

Áí èÝëïõìå íá âÜëïõìå êáé ïñéæüíôéåò ãñáììÝò äåí Ýœïõìå ðáñÜ íá ãñÜøïõìå åêåSS ðïõ èÝëïõìå ôç ãñáììÞ ôçí åíôïëÞ \hline ð.œ.

\begin{tabular}{|l| l|} \hline $a_{11}$ & $a_{12}$ \\ \hline $a_{21}$ & $a_{22}$ \\ \hline \end{tabular} äçëáäÞ a_{11} a_{12} a_{21} a_{22}

ôÝëïò Ýíá ðéï óýíèåôï ðáñÜäåéãìá ìå ôéò åíôïëÝò \multicolumn êáé \cline

\begin{center} \begin{tabular}{|l||r|r|} \hline & \multicolumn{2}{c|}{Marks} \\ \cline{2-3} Name & MS1& MS2 \\ \hline \hline S.X. & 11 &22 \\ E.T. & 14 &32 \\ S.E. & 15 &24 \\ \hline \end{tabular} \end{center} äçëáäÞ

Marks Name MS1 MS2 S.X. 11 22 E.T. 14 32 S.E. 15 24

ÌáèçìáôéêïSS ÐSSíáêåò \begin{displaymath} \left(\begin{array}{c|c} x_1 & x_2 \\ \hline x_3 & x_4 \end{array}\right) \end{displaymath} äçëáäÞ ( x_1 x_2 x_3 x_4 )

ÁëëÜ êáé ìå ôçí åíôïëÞ eqnarray Ýœïõìå \begin{eqnarray} f(x) & = & \cos x \\ f’(x) & = & -\sin x \end{eqnarray} f(x) = cos x (3.2) f^′(x) = − sin x (3.3)

ćëëá ðáñáäåSSãìáôá Ìáèçìáôéêþí ÐéíÜêùí \begin{eqnarray} \sin x & = & x -\frac{x^{3}}{3!} +\frac{x^{5}}{5!}-{} \nonumber\\ & & {}-\frac{x^{7}}{7!}+{}\cdots \end{eqnarray}} sin x = x − x^3 3! + x^5 5! − − x^7 7! + · · · (3.4)

\begin{eqnarray} \lefteqn{ \cos x = 1

-\frac{x^{2}}{2!} +{} } \nonumber\\ & & {}+\frac{x^{4}}{4!}

-\frac{x^{6}}{6!}+{}\cdots \end{eqnarray} cos x = 1 − x^2 2! + + x^4 4! − x^6 6! + · · · (3.5)

\begin{displaymath} {}^{12}_{\phantom{1}6}\textrm{C} \qquad \textrm{versus} \qquad {}^{12}_{6}\textrm{C} \end{displaymath} 12 6C versus^{12}_6 C

3.3 ÁíáöïñÝò-ÂéâëéïãñáöSSá

ÓõœíÜ ìÝóá óôï êåSSìåíï ìáò èÝëïõìå íá êÜíïõìå êÜðïéåò ðáñáðïìðÝò óå ðñïçãïýìåíá Þ åðüìåíá óçìåSSá ôïõ. Áõôü ìðïñåSS íá ãSSíåé áí ïñSSóïõìå Ýíá \label{ìåôáâëçôÞ} óôï óçìåSSï ðïõ èÝëïõìå íá áíáöåñèïýìå êáé ìåôÜ ðÜìå óôï óçìåSSï ôïõ êåéìÝíïõ óôï ïðïSSï èá êÜíïõìå ôçí ðáñáðïìðÞ êáé ãñÜøïõìå ∼ (\ref{ìåôáâëçôÞ}). Ç SSäéá ôáêôéêÞ ìðïñåSS íá åöáñìïóôåSS ãéá

3.3 ÁíáöïñÝò-ÂéâëéïãñáöSSá 19

ôéò åîéóþóåéò, áëëÜ åðSSóçò êáé ïé áíáöïñÝò óå êåöÜëáéá, õðïêåöÜëáéá, êáé ðáñáãñÜöïõò.

\begin{equation} (a+b)^2=a^2+2ab+b^2 \label{equa} \end{equation} (a + b)^2 = a^2 + 2ab + b^2 (3.6) ãéá íá êáëÝóù ôçí åîSSóùóç ãñÜöù ∼ (\ref{equa}) êáé ðáSSñíù ôïí áñéèìü ôçò åîSSóùóçò (3.6). Áí èÝëù áðëþò íá äþóù êÜðïéá åôéêÝôá óå ìéá åîSSóùóç ôüôå ìðïñþ íá œñçóéìïðïéÞóù ôçí åíôïëÞ:

$$(a\pm b)^2=

a^2 \pm 2ab+b^2 \eqno(a2)$$ (a ± b)^2 = a^2 ± 2ab + b^2 (a2) Ãéá íá áíáöåñèþ óå áõôÞ ôçí åîSSóùóç ãñÜöù áðëþò ôï üíïìá ôçò ð.œ.

(a2). ÅðSSóçò áí èÝëù íá ðáñáðÝìøù êáé óôç áíôSSóôïéœç óåëSSäá ôüôå œñçóéìïðïéþ ôçí ∼ (\pageref{equa}) êáé ðáSSñíù ôïí áñéèìü ôçò óåëSSäáò (19), áöïý üìùò õðÜñœåé êÜðïéá åôéêÝôá(-label) óôçí áíôSSóôïéœç óåëSSäá. ćëëç ìéá ðåñSSðôùóç ðïõ œñçóéìïðïéïýìå ðáñáðïìðÝò åSSíáé üôáí èÝëïõìå íá áíáöåñèïýìå óôç ÂéâëéïãñáöSSá.

Ãéá íá öôéÜîïõìå ôçí âéâëéïãñáöSSá ðÜìå óõíÞèùò ðñéí áðü ôï \end{docu− ment} êáé ãñÜöïõìå

% ÁñœÞ ôçò âéâëéïãñáöSSáò \begin{thebibliography}{99} \bibitem{ansic} "Ç Ãëþóóá Ðñïãñáììáôéóìïý ANSI C" Äåýôåñç Åêäïóç, ôùí Brian W. Kernighan êáé Dennis M. Ritchie, åêäüóåéò ÊëåéäÜñéèìïò.\\ \bibitem{dougalis} "ÅéóáãùãÞ óôçí ÁñéèìçôéêÞ ÁíÜëõóç" Ã. ÁêñSSâç êáé Â. ÄïõãáëÞ, ÐáíåðéóôçìéáêÝò Åêäüóåéò ÊñÞôçò. % ÔÝëïò ôçò âéâëéïãñáöSSáò. \end{thebibliography}

ÄçëáäÞ ãñÜöïõìå ôçí óõíôïìïãñáöSSá ìå ôçí ïðïSSá èá êáëïýìå ôç óõãêåêñéìÝíç âéâëéïãñáöéêÞ áíáöïñÜ, ð.œ dougalis êáé áìÝóùò ìåôÜ ðáñáèÝôïõìå ôá ðëÞñç óôïéœåSSá ôçò áíáöïñÜò êáé áõôü ãéá üëåò ôéò áíáöïñÝò ìáò. Åôóé äçìéïõñãåSSôáé ç âéâëéïãñáöSSá óôï ôÝëïò ôïõ êåéìÝíïõ ìáò, ç ïðïSSá ìÜëéóôá áðïäSSäåé óôá âéâëSSá Ýíá áýîïíôá áñéèìü óýìöùíá ìå ôçí áñœéêÞ óåéñÜ ðïõ ôá êáôáãñÜøáìå åìåSSò. Ãéá íá ðáñáðÝìøïõìå óå üðïéï óçìåSSï ôïõ êåéìÝíïõ ìáò èÝëïõìå óå êÜðïéá âéâëéïãñáöéêÞ áíáöïñÜ, ãñÜöïõìå ð.œ. \cite{dougalis} êáé ôüôå (ìåôÜ ôçí compilation) èá áíáãñÜöåôáé áõôüìáôá åêåSS ï áíôSSóôïéœïò áýîùí áñéèìüò ðïõ áíôéóôïéœåSS óôçí âéâëéïãñáöSSá óôï âéâëSSï ðïõ Ýœåé ôçí óõíôïìåõìÝíç âéâëéïãñáöéêÞ ïíïìáóSSá dougalis.

Èá ìðïñïýóáìå íá èåùñÞóïõìå üôé êáé ôï ÅõñåôÞñéï (-Éndex) ðïõ öôéÜœíïõìå åSSíáé ìéá ìïñöÞ ðáñáðïìðÞò. Ãéá íá âÜëïõìå ìéá ëÝîç óôï ÅõñåôÞñéï ãñÜöïõìå ð.œ. \index{T heorem} êáé âÜæïõìå ôç ëÝîç Theorem óôï ÅõñåôÞñéï . Ôçí SSäéá ëÝîç üìùò ìðïñïýìå íá ôçí âÜëïõìå óôï ÅõñåôÞñéï óå ðïëëÜ ìÝñç ôïõ êåéìÝíïõ ìáò, åíþ ìðïñïýìå åêôüò áðü ìéá ëÝîç íá âÜëïõìå êáé ìåãáëýôåñåò åêöñÜóåéò, áêüìç êáé ïëüêëçñåò öñÜóåéò.

4. ÌïñöïðïSSçóç óåëSSäáò-óôõë óôï Latex

ĳôáí ãñÜöïõìå óôï Latex ìðïñïýìå íá åðéëÝîïõìå åî’ áñœÞò êÜðïéï óõãêåêñéìÝíï óôõë ôï ïðïSSï èá áêïëïõèåSS ôï êåSSìåíï ìáò ð.œ article, report, book, slides, êáé letter, áõôü ïñSSæåôáé óôï \documentclass[12pt]{book}. Áêüìá ìðïñïýìå íá åðéëÝîïõìå êÜðïéï ðáêÝôï ð.œ. \usepackage{fancyh} ôï ïðïSSï èá êáèïñSSóåé ôç ìïñöÞ ôçò óåëSSäáò ìáò \pagestyle{fancy}. ÁëëÜ êáé ç áñSSèìçóç ôùí óåëSSäùí ìáò ìðïñåSS íá ãSSíåôáé åSSôå óôá ëáôéíéêÜ ìå \pagenumbering{roman} åSSôå óôá áñáâéêÜ ìå \pagenumbering{arabic} ÁëëÜ êáé íá áñœSSæåé ìåôÜ áðü ôïí áñéèìü ðïõ åðéèõìïýìå åìåSSò ð.œ. \setcounter{page}{50}.

Áêüìá ìå ôçí åíôïëÞ \thepage ðáSSñíïõìå ôïí áñéèìü ôçò óåëSSäáò ðïõ âñéóêüìáóôå ð.œ. 21.

ÊõñSSùò üìùò üôáí áíáöåñüìáóôå óôçí ìïñöïðïSSçóç ìéáò óåëSSäá åíïïýìå ôá ðåñéèþñéá ôï ìÞêïò êáé ôï ðëÜôïò ôïõ åããñÜöïõ ìáò ê.ô.ë.

% ÅðéëÝãïõìå ôï style \usepackage{fancyh} \pagestyle{fancy}

\textwidth=13.0cm%ÏñSSæåé ôï ðëÜôïò ôçò óåëSSäáò (ãñáììÝíïõ êåéìÝíïõ) óå cm \textheight=20.0cm%ÏñSSæåé ôï ìÞêïò ôçò óåëSSäáò (ãñáììÝíïõ êåéìÝíïõ) óå cm \evensidemargin=1cm%ÏñSSæïõí ôï äåîéü êåíü áðü ðïý íá áñœSSæåé ç óåëSSäáò óå cm \oddsidemargin=1cm%ÏñSSæïõí ôï áñéóôåñü êåíü áðü ðïý íá áñœSSæåé ç óåëSSäáò óå cm \parindent=0.8cm % ÏñSSæåé ôï paragraph indentation \parskip=0.1cm % ÏñSSæåé ôï separation between par. \tolerance=10000 %\brokenpenalty=10000 \headheight 0cm %ðÜíù êåíü \footheight 0cm %êÜôù êåíü % ÏñSSæåé ôï ôçí áðüóôáóç ìåôáîý ôïí ãñáììþí.

\renewcommand{\baselinestretch}{1.2} % ìïéá \def\baselinestretch{1.4} \headsep = 1.5cm \topmargin = 0cm % íÝá åíôïëÞ ôç ïñSSæåé åíá íÝï font %\newfont{\Bb}{msbm10 scaled\magstep{1}}

Ðåñéóóüôåñåò ìåôáâëçôÝò ðïõ êáèïñSSæïõí ìéá óåëSSäá ìðïñåSS íá äåé êáíåSSò ðáñáêÜôù

22 4. ÌïñöïðïSSçóç óåëSSäáò-óôõë óôï Latex

Header

Body

Footer

Margin Notes

�_8 � �

�_7

�

�

�_1 � �

� �_3

�_{10}� � � � �_9

� � �_{11}

�_2 � � �_4

� � �_5

� � �_6

� �

1 one inch + \hoffset 2 one inch + \voffset 3 \oddsidemargin = 39pt 4 \topmargin = 17pt

or \evensidemargin 5 \headheight = 12pt 6 \headsep = 25pt 7 \textheight = 548pt 8 \textwidth = 390pt 9 \marginparsep = 10pt 10 \marginparwidth = 44pt 11 \footskip = 30pt \marginparpush = 7pt (not shown) \hoffset = 0pt \voffset = 0pt \paperwidth = 614pt \paperheight = 794pt

ÓœÞìáôá 4.1. ÐáñÜìåôñïé ðïõ êáèïñSSæïõí ìéá óåëSSäá.

5. ÐáñáôçñÞóåéò-ÅñùôÞóåéò

ÓõœíÜ áöïý ôï êåSSìåíï ìáò ðåñÜóåé áðü ôo latex êáé óôç óõíÝœåéá ðÜìå íá ôï êÜíïõìå dvips äåí âëÝðïõìå êÜðïéá font, ôüôå ãñÜöïõìå ôçí åíôïëÞ

mfjob dvips

êáé ìåôÜ êÜíù ðÜëé dvips. ÅðSSóçò üôáí äïõëåýù ìå åëëçíéêÜ èá ðñÝðåé ðñþôá íá äçëþíù åî’ áñœÞò ôï ðáêÝôï ôïí åëëçíéêþí ðïõ èá œñçóéìïðïéÞóù áëëÜ êáé ôõœüí Üëëá ðáêÝôá óõìâüëùí.

%Öïñôþíïíôáé ôá ðáêÝôá \usepackage{latexsym} \usepackage{amssymb} \usepackage{amsmath} \usepackage{amsfonts} \usepackage{amsthm} \usepackage{ygreek2e}

ÿíá Üëëï ðñüâëçìá ðïõ áíôéìåôùðSSæïõìå åSSíáé óõœíÜ ìå êáéíïýñãéá styles ðïõ óõœíÜ œñçóéìïðïéïýíôáé ðïõ êÜðïéá áðü áõôÜ äåí ôá Ýœåé ç version ôïõ Latex (Miktex) ðïõ œñçóéìïðïéïýìå. Aõôü ôï ðñüâëçìá åSSíáé êÜðùò ðïéï ðïëýðëïêï, êáé Ýíáò áðëüò œñÞóôçò äåí ìðïñåSS íá ôï áíôéìåôùðSSóåé åýêïëá. Ìéá ëýóç üìùò åSSíáé íá âñïýìå ìå êÜðïéï ôñüðï (ð.œ óôï Internet)ôï áíôSSóôïéœï style ð.œ. fancyh.sty êáé íá ôï âÜëïõìå óôïí êáôÜëëçëï öÜêåëï ðïõ ôï Latex ôï øÜœíåé ð.œ. c : \texmf\tex\latex êáé íá ìçí îåœÜóïõìå íá áíáíåþóïõìå ôçí âÜóç äåäïìÝíùí ìáò, (áõôü ãSSíåôáé ìÝóá áðü ôï Miktex, Options, Refresh Database), þóôå íá êáôáãñáöåSS ç ýðáñîç ôïõ áíáöåñïìÝíïõ style, þóôå áðü åäþ êáé óôï åîÞò íá œñçóéìïðïéåSSôáé áðü ôï Latex êáôÜ ôçí compilation.

Áêüìá, êÜðïéåò öïñÝò, åíþ Ýœïõìå ïñSSóåé ÅõñåôÞñéï(-index ) ôåëéêÜ ìåôÜ ôçí compilation äåí ôï âëÝðïõìå. Ôüôå ðñÝðåé íá åëÝãîïõìå ðñþôïí, áí Ýœïõìå âÜëåé óùóôÜ óôçí áñœÞ åêåSS ðïõ áíïSSãïõìå ôá ðáêÝôá ôçí åíôïëÞ

\index{makeidx} \index{makeindex} % ÂïçèÜåé óôï íá ãSSíåé ôï index \usepackage{makeidx} \makeindex

êáé äåýôåñïí áí óôï ôÝëïò ðñéí ôï \end{document} Ýœïõìå ãñÜøåé \print− index ãéá íá ôõðùèåSS ôï ÅõñåôÞñéï. Áí üëá áõôÜ åSSíáé óùóôÜ êáé ðÜëé äåí ôï âëÝðïõìå ôñÝœïõìå ôï ôåœ-áñœåSSï ìáò Üëëç ìéá öïñÜ “latexfilename:tex” óôç óõíÝœåéá äSSíïõìå ôçí åíôïëÞ “makeindxfilename:ind” êáé ãéá Üëëç ìéá öïñÜ ôñÝœïõìå “latexfilename:tex”

ÔÝëïò äSSíïõìå ìéá ðéï ãåíéêÞ öüñìá ðïõ êáíåSSò ðÜíù óå áõôÞ ìðïñåSS íá ãñÜøåé áêüìá êáé Ýíá ïëüêëçñï âéâëSSï.

ÃåíéêÞ öüñìá ãéá ôï ãñÜøéìï âéâëSSïõ óå Latex

% Ôï óýìâïëï "%" óçìáSSíåé óœüëéá êáé üôé áêïëïõèåSS ìåôÜ áðü % áõôü äåí ìåôáöñÜæåôáé áðü ôïí ðñïåðåîåñãáóôç.

%Ôï\documentclass êáèïñSSæåé ôç óåëSSäá, ôï ìÝãåèïò ôïí font % êáé ôïí ôýðï ôïõ êåéìÝíïõ ð.œ. report % äéáöïñåôéêÜ \documentclass[12pt]{article} ê.á. % ìïéá êáé ôï \documentclass[12pt]{book} \documentclass[12pt]{book}

%Öïñôþíïíôáé ôá ðáêÝôá \usepackage{latexsym} \usepackage{amssymb} \usepackage{amsmath} \usepackage{amsfonts} \usepackage{amsthm} \usepackage{ygreek2e}

\input{epsf.tex} % ÁíïSSãåé ôç âéâëéïèÞêç ãéá ôçí åéóáãùãÞ ãñáöéêþí

\usepackage{makeidx}% Ôï ðáêÝôï ãéá ôï åõñåôÞñéï(-index) \makeindex % Ãéá íá öôéÜîïõìå óôï ôÝëïò ôïõ áñœåSSï Index

% ÅðéëÝãïõìå ôï style \usepackage{fancyh} \pagestyle{fancy}

\textwidth=13.0cm%ÏñSSæåé ôï ðëÜôïò ôçò óåëSSäáò (ãñáììÝíïõ êåéìÝíïõ) óå cm \textheight=20.0cm%ÏñSSæåé ôï ìÞêïò ôçò óåëSSäáò (ãñáììÝíïõ êåéìÝíïõ) óå cm \evensidemargin=1cm%ÏñSSæïõí ôï äåîéü êåíü áðü ðïý íá áñœSSæåé ç óåëSSäáò óå cm \oddsidemargin=1cm%ÏñSSæïõí ôï áñéóôåñü êåíü áðü ðïý íá áñœSSæåé ç óåëSSäáò óå cm \parindent=0.8cm % ÏñSSæåé ôï paragraph indentation \parskip=0.1cm % ÏñSSæåé ôï separation between par. \tolerance=10000 %\brokenpenalty=10000 \headheight 0cm %ðÜíù êåíü \footheight 0cm %êÜôù êåíü % ÏñSSæåé ôï ôçí áðüóôáóç ìåôáîý ôïí ãñáììþí.

\renewcommand{\baselinestretch}{1.2} % ìïéá \def\baselinestretch{1.4} \headsep = 1.5cm \topmargin = 0cm

% íÝá åíôïëÞ ôç ïñSSæåé åíá íÝï font %\newfont{\Bb}{msbm10 scaled\magstep{1}}

%Êáèïñéæåé ôïí ôSSôëï óôï ðÜíù ìÝñïò ôçò êÜèå óåëSSäáò \renewcommand{\chaptermark}[3]%

{\markboth{\uppercase{\thechapter.\ #1}}{}} \renewcommand{\sectionmark}[1]%

{\markright{\uppercase{\thesection.\ #1}}}

\setlength{\headrulewidth}{0.5pt} \setlength{\footrulewidth}{0pt} \newcommand{\helv}{%

\fontsize{8}{10}\selectfont} \lhead[{\bf \helv \thepage}]{{\bf \helv \rightmark}} \rhead[{\bf \helv ÊÅÖÁËÁÉÏ \thechapter}]{{\bf \helv \thepage}} \cfoot{}

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%H \renewcommand îáíáïñSSæåé êÜðïéåò Þäç õðÜñœïõóåò åíôïëÝò %%%%%%%%%%%%%%%%%%%%%%%%%%%%%% \renewcommand\contentsname{Ðåñéåœüìåíá} \renewcommand\bibname{ÂéâëéïãñáöSSá} \renewcommand\indexname{ÅõñåôÞñéï} \renewcommand\figurename{ÓœÞìáôá} \renewcommand\tablename{ÐSSíáêåò} \renewcommand\chaptername{ÊåöÜëáéï} \renewcommand\appendixname{ÐáñÜñôçìá} %%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%H \newcommand ïñSSæåé êÜðïéåò åíôïëÝò ôç íÝá åíôïëÞ ôçí %%êáëïýìå ð.œ. \R \newcommand{\R}{I \hspace{-1.5mm} R} \newcommand{\N}{I \hspace{-1.5mm} N} \newcommand{\C}{\mathbb{C}}

\newtheorem{thm}{\noindent Èåþñçìá}[section] \newtheorem{cor}{\noindent Ðüñéóìá}[section] \newtheorem{lem}{\noindent ËÞììá}[section] \newtheorem{prop}{\noindent Ðñüôáóç}[section] \newtheorem{defn}{\noindent Ïñéóìüò}[section] \newtheorem{exer}{\noindent ÁóêÞóåéò}[section] \newtheorem{exam}{\noindent ÐáñÜäåéãìá}[section] \newtheorem{exams}{\noindent ÐáñáäåSSãìáôá}[section] \newtheorem{notation}{\noindent ÓçìåSSùóç}[section] \newtheorem{examremark}{\noindent ÐáñáäåSSãìáôá êáé ÐáñáôçñÞóåéò}[section] \newtheorem{examprop}{\noindent ÐáñáäåSSãìáôá êáé Éäéüôçôåò}[section] \newtheorem{para}{\noindent ÐáñáôÞñçóç}[section] \newtheorem{paras}{\noindent ÐáñáôçñÞóåéò}[section]

% ÁñœÞ êåéìÝíïõ Latex \begin{document}

\thispagestyle{empty}

% ÔSSôëïò åñãáóSSáò, çìåñïìçíSSá êáé óôïéœåSSá óõããñáöÝá. \title{{\LARGE ÔSSôëïò ÅñãáóSSáò} \\ % ôï \\ óçìáSSíåé áëëáãÞ ãñáììÞò. } \author{ \\ {\LARGE Ïíïìá ÓõããñáöÝá}\\ \\ Áëëá óôïéœåSSá ãéá ôïí ÔSSôëï \\ } \date{\today} \maketitle

% ÖôéÜœíåé ðåñéåœüìåíá óôçí åñãáóSSá ìáò \tableofcontents

% Ìå input êáëïýìå Üëëá áñœåSSá êåéìÝíïõ ãñáììÝíï óå Latex, % åSSíáé Ýíáò êáëüò ôñüðïò ãéá íá ðñïóèÝôïõìå êåSSìåíï, óå ïðïéï % óçìåSSï ôïõ êåéìÝíïõ ìáò. Áõôü âïçèÜ íá óðÜìå óå êïììÜôéá, % ôï áñœéêü œáþäåò êåSSìåíï. Ð.œ. % \input {latex.tex}

% ŒùñSSæïõìå ôï êåSSìåíï ìáò óå êåöÜëáéá. \chapter{ÔSSôëïò ÊåöáëáSSïõ} ÊåSSìåíï 1 \\

% ŒùñSSæïõìå óå ôìÞìáôá ôï êÜèå êåöÜëáéï. \section{ÔSSôëïò ÕðïêåöáëáSSïõ} ÊåSSìåíï 2 \\

% ŒùñSSæïõìå óå ðáñáãñÜöïõò ôï êÜèå õðïêåöÜëáéï. \subsection{ÔSSôëïò ðáñáãñÜöïõ ÕðïêåöáëáSSïõ} ÊåSSìåíï 3 \\ ÂÜæù ôç ëÝîç Latex óôï åõñåôÞñéï.\\ % Ãéá íá ìðåé ìéá ëÝîåé óôï Index ãñÜöïõìå ð.œ. \index{Latex} Ìðïñþ íá Ýœù êáé Áëëá êåöÜëáéá êáé Áëëá õðïêåöÜëáéá. . . \\

% Óå ðåñSSðôùóç ðïõ èÝëïõìå íá ãñÜøïõìå appendix \appendix % ÊåSSìåíï ÐáñáñôÞìáôïò (-appendix) \\

\chapter{ÔSSôëïò ÊåöáëáSSïõ ÐáñáñôÞìáôïò} ÊåSSìåíï 1 ÐáñáñôÞìáôïò (-appendix) \\

\section{ÔSSôëïò ÕðïêåöáëáSSïõ ÐáñáñôÞìáôïò} ÊåSSìåíï 2 ÕðïêåöáëáSSïõ ÐáñáñôÞìáôïò (-appendix) \\

\subsection{ÔSSôëïò ÐáñáãñÜöïõ ÕðïêåöáëáSSïõ ÐáñáñôÞìáôïò} ÊåSSìåíï 3 ÐáñáãñÜöïõ ÕðïêåöáëáSSïõ ÐáñáñôÞìáôïò (-appendix)\\ Ìðïñþ íá Ýœù êáé Áëëá êåöÜëáéá êáé Áëëá õðïêåöÜëáéá. . . \\

\begin{thebibliography}{99} % ÁñœÞ ôçò âéâëéïãñáöSSáò % ÃñÜöïõìå ôïí ôSSôëï ìå ôï ïðïSSï èá ôçí êáëïýìå ôç óõãêåêñéìÝíç % âéâëéïãñáöSSá ð.œ anafora1 êáé äSSðëá ôá óôïéœåSSá ôçò áíáöïñÜò. % êáëïýìå ôçí âéâëéïãñáöSSá ìå \cite{anafora1} óå ïðïSSï óçìåSSï ôïõ % êåéìÝíïõ èÝëïõìå êáé áíôSSóôïéœç áõôüìáôá Ýíá áñéèìü.

\bibitem{anafora1} "ÔSSôëïò âéâëSSïõ" Áëëá óôïéœåSSá ôïõ. \bibitem{anafora2} "ÔSSôëïò âéâëSSïõ" Áëëá óôïéœåSSá ôïõ.

\end{thebibliography} % ôÝëïò ôçò âéâëéïãñáöSSáò.

% Åäþ èá ìáò ôõðþóåé ìå áõôÞ ôçí åíôïëÞ ôï Index \printindex \end{document} % ôÝëïò êåéìÝíïõ Latex

6. ÃñáììáôïóåéñÝò êáé ÅéäéêÜ óýìâïëá óôï Latex

6.1 Ðïëõôïíéêü

ÿíá áêüìá ìåãÜëï ðëåïíÝêôçìá ôïõ LaTex åSSíáé üôé ìðïñïýìå íá ãñÜøïõìå Üìåóá áñœáSSá êåSSìåíá ìå ïîåSSá, âáñåSSá, øéëÝò äáóåSSåò êáé ðåñéóðùìÝíåò

Þ \â ç \ø á \ä á \øï á \äï á \øâ á \äâ á \ð ù \äð ù \øð ù $\hat{á}$ $\check{á}$ $\breve{á}$ $\acute{á}$ $\grave{á}$ $\tilde{á}$ $\bar{á}$ $\dot{á}$ $\ddot{á}$ $\acute{\ddot{á}}$ $\varpi$ \c{ù}

êáé èá äïýìå Þ Ď ğ ĺ ľ ł šá şá Ż ţù ťù á̂ á̌ á̆ á́ á̀ á̃ á̄ á̇ á̈ ´á̈ $ ù

ćëëá óýìâïëá

ÐSSíáêåò 6.1. ÅéäéêïSS ŒáñáêôÞñåò.

„o \‘o «o \’o ^o \^o ~o \~o —o \=o _o \.o -o \"o c \c c

–o \u o »o \v o }o \H o o \c o o. \d o o — \b o ⁀oo \t oo

ff \oe ffi \OE ȷ \ae fl \AE a \aa A \AA

fi \o ffl \Ol \lL \L “ \i ” \j < !‘ > ?‘

6.2 ÃñáììáôïóåéñÝò

ÐSSíáêåò 6.2. ÃñáììáôïóåéñÝò.

\textrm{...} roman \textsf{...} sans serif \texttt{...} typewriter

\textmd{...} medium \textbf{...} bold face

\textup{...} upright \textit{...} italic \textsl{...} slanted \textsc{...} small caps

\emph{...} emphasized \textnormal{...} document font

ÐSSíáêåò 6.3. ÌÝãåèïò Ãñáììáôïóåéñþí.

\tiny tiny font \scriptsize very small font \footnotesize quite small font \small small font \normalsize normal font \large large font

\Large larger font

\LARGE very large font

\huge huge

\Huge largest

ÐSSíáêåò 6.4. Absolute Point Sizes in Standard Classes.

size 10pt (default) 11pt option 12pt option \tiny 5pt 6pt 6pt \scriptsize 7pt 8pt 8pt \footnotesize 8pt 9pt 10pt \small 9pt 10pt 11pt \normalsize 10pt 11pt 12pt \large 12pt 12pt 14pt \Large 14pt 14pt 17pt \LARGE 17pt 17pt 20pt \huge 20pt 20pt 25pt \Huge 25pt 25pt 25pt

ÐSSíáêåò 6.5. ÌáèçìáôéêÝò ÃñáììáôïóåéñÝò.

\mathrm{...} Roman Font \mathbf{...} Boldface Font \mathsf{...} Sans Serif Font \mathtt{...} Typewriter Font \mathit{...} Italic Font \mathcal{...} CALLIGRAPHIC FON T \mathnormal{...} Normal F ont

6.3 ÅéäéêÜ óýìâïëá óôï Latex

Table 1: Greek Letters

ff \alpha ` \theta o o ø \tau fi \beta # \vartheta ß \pi Æ \upsilon fl \gamma ´ \iota $ \varpi Œ \phi ffi \delta ˇ \kappa æ \rho ’ \varphi ffl \epsilon ˘ \lambda % \varrho Ø \chi ” \varepsilon ¯ \mu œ \sigma \psi ı \zeta ˚ \nu & \varsigma ! \omega ȷ \eta ¸ \xi � \Gamma � \Lambda � \Sigma � \P si � \Delta � \Xi � \Upsilon � \Omega � \T heta � \P i � \P hi

Table 2: Binary Operation Symbols

± \pm ∩ \cap ⋄ \diamond ⊕ \oplus ∓ \mp ∪ \cup △ \bigtriangleup ⊖ \ominus × \times ⊎ \uplus ▽ \bigtriangledown ⊗ \otimes ÷ \div ⊓ \sqcap / \triangleleft ⊘ \oslash ∗ \ast ⊔ \sqcup . \triangleright ⊙ \odot ? \star ∨ \vee � \lhd ◯ \bigcirc ∘ \circ ∧ \wedge � \rhd † \dagger • \bullet \ \setminus � \unlhd ‡ \ddagger · \cdot ≀ \wr � \diamond ∐ \amalg + + − −

Table 3: Relation Symbols

≤ \leq ≥ \geq ≡ \equiv |= \models ≺ \prec ≻ \succ ∼ \sim ⊥ \perp ⪯ \preceq ⪰ \succeq ≃ \simeq | \mid ≪ \ll ≫ \gg ≍ \asymp ‖ \parallel ⊂ \subset ⊃ \supset ≈ \approx ./ \bowtie ⊆ \subseteq ⊇ \supseteq ∼= \cong � \Join ⊏ \sqsubset ⊐ \sqsupset ≠ \neq ^ \smile ⊑ \sqsubseteq ⊒ \sqsupseteq := \doteq ˙ \frown ∈ \in ∋ \ni ∝ \propto = = ⊢ \vdash ⊣ \dashv ¡ ¡ ¿ ¿ : : Table 4: Punctuation Symbols

; ; ; ; : \colon : \ldotp · \cdotp

Table 5: Arrow Symbols

← \leftarrow ←− \longleftarrow ↑ \uparrow ⇐= \Longleftarrow ⇑ \Uparrow → \rightarrow ↓ \downarrow ⇒ \Rightarrow =⇒ \Longrightarrow ↔ \leftrightarrow ←→ \longleftrightarrow ↕ \updownarrow ⇐⇒ \Longleftrightarrow ⇕ \Updownarrow → \mapsto ↗ \nearrow ←- \hookleftarrow ,→ \hookrightarrow ( \leftharpoonup * \rightharpoonup ↙ \swarrow + \rightharpoondown ↖ \nwarrow ⇌ \rightleftharpoons ⇐ \Leftarrow −→ \longrightarrow ⇓ \Downarrow ⇔ \Leftrightarrow −→ \longmapsto ↙ \swarrow ) \leftharpoondown � \leadsto

Table 6: Miscellaneous Symbols

: : : \ldots · · · \cdots . . \vdots . . . \ddots ℵ \aleph ′ \prime ∀ \forall ∞ \infty ℏ \hbar ∅ \emptyset ∃ \exists � \Box – \imath ∇ \nabla ¬ \neg � \Diamond — \jmath √ \surd [ \flat △ \triangle ‘ \ell ⊤ \top “ \natural ♣ \clubsuit ˝ \wp ⊥ \bot ] \sharp ♦ \diamondsuit ℜ \Re ‖ \| \ \backslash ♥ \heartsuit ℑ \Im ∠ \angle @ \partial ♠ \spadesuit ℧ \mho : : | |

Table 7: Variable-sized Symbols ∑ \sum ⋂ \bigcap ⨀ \bigodot ∏ \prod ⋃ \bigcup ⨂ \bigotimes ∐ \coprod ⨆ \bigsqcup ⨁ \bigoplus ∫ \int ⋁ \bigvee ⊎ \biguplus ∮ \oint ⋀ \bigwedge

Table 8: Log-like Symbols

\arccos \cos \csc \exp \ker \limsup \min \sinh \arcsin \cosh \deg \gcd \lg \ln \P r \sup \arctan \cot \det \hom \lim \log \sec \tan \arg \coth \dim \inf \liminf \max \sin \tanh

Table 9: Delimiters

( ( ) ) ↑ \uparrow ⇑ \Uparrow [ [ ] ] ↓ \downarrow ⇓ \Downarrow { \{ } \} ↕ \updownarrow ⇕ \Updownarrow ⌊ \lfloor ⌋ \rfloor ⌈ \lceil ⌉; \rceil; ⟨ \langle ⟩ \rangle = = \ \backslash | | ‖ \|

Table 10: Large Delimiters

\rmoustache \lmoustache \rgroup \lgroup

| \arrowvert ‖ \Arrowvert \bracevert

Table 11: Math mode accents

â \hat{a} á \acute{a} ā \bar{a} ȧ \dot{a} ă \breve{a} ǎ \check{a} à \grave{a} a \vec{a} ä \ddot{a} ã \tilde{a}

Table 12: Some other constructions

~abc \widetilde{abc} ^abc \widehat{abc} ←−abc \overleftarrow{abc} −→ abc \overrightarrow{abc} abc \underbrace{abc}^{abc}_{xyz} \frac{abc}{xyz}

abc \overline{abc} abc \underline{abc} abc \overbrace{abc} √ abc \sqrt{abc}^n √ abc \sqrt[n]{abc} f^′ f^′

7. ÃåíéêÜ ãéá ÃñáöéêÜ êáé Åéêüíåò

ĳëï êáé ðåñéóóüôåñïé Üíèñùðïé œñçóéìïðïéïýí L^ATEXãéá ôç óôïéœåéïèåóSSá ôïõ êåéìÝíïõ ôïõò. Ôï L^ATEX ðñïóöÝñåé åðSSóçò ôç äõíáôüôçôá ãéá ôç ãñáöéêÞ ðáñáãùãÞ áðü êåéìåíü-ðåñéãñáöÝò.

ÅðéðëÝïí, õðÜñœïõí áñêåôÝò äéÜöïñåò åðåêôÜóåéò ôïõ L^ATEXðïõ Ýœïõí äçìéïõñãçèåSS ðñïêåéìÝíïõ íá õðåñíéêçèïýí ïé ðåñéïñéóìïSS (ðïõ ðñïêáëïýí ïé êåéìåíü-ðåñéãñáöÝò) êáé íá äþóïõí óôïí óœåäéáóôÞ ðñüóèåôåò äõíáôüôçôåò. Óå áõôü ôï ôìÞìá, èá ìÜèåôå ëSSãá ðñÜãìáôá ãéá ôçí ðáñáãùãÞ ãñáöéêþí.

7.1 ÅéóáãùãÞ óôá ÃñáöéêÜ

Ôï ðåñéâÜëëïí picture åðéôñÝðåé ôéò åéêüíåò Üìåóá ìÝóá óôï L^ATEX(ðéï ëåðôïìåñÞò ðåñéãñáöÞ ìðïñåSS íá âñåèåSS óôï manual). Áö’ åíüò, õðÜñœïõí ìÜëëïí áõóôçñïSS ðåñéïñéóìïSS, ìéá êáé ôá ðÜíôá èá ðñÝðåé íá óœåäéÜæïíôáé áðü êëSSóåéò åõèõãñÜììùí ôìçìÜôùí êáé êýêëùí ðïõ ïé áêôSSíåò åSSíáé ðåñéïñéóìÝíåò ìå ìéá óôåíÞ åðéëïãÞ ôéìþí. Áö’ åôÝñïõ, ôï ðåñéâÜëëïí picture ôïõ L^ATEX 2" öÝñíåé ôçí åíôïëÞ \qbezier (\q" óçìáSSíåé\ ôåôñáãùíéêü ") ðïõ ìáò äSSíåé íÝåò êáé ðïëëÝò äõíáôüôçôåò óôï óœåäéáóìü. ÐïëëÝò óõœíÜ œñçóéìïðïéçìÝíåò êáìðýëåò üðùò ïé êýêëïé, ïé åëëåSSøåéò, Þ ïé áëõóïåéäåSSò êáìðýëåò ìðïñïýí íá ðñïóåããéóôïýí éêáíïðïéçôéêÜ áðü ôéò ôåôñáãùíéêÝò êáìðýëåò \qbezier, áí êáé áõôü ìðïñåSS íá áðáéôÞóåé êÜðïéï ìáèçìáôéêü êüðï. ÅðéðëÝïí õðÜñœïõí ðñïãñÜììáôá üðùò áõôÜ ðïõ åìåSSò óœåäéÜæïõìå ìå ôïí êëáóéêü ôñüðï (mouse) êáé áõôÜ åSSôå ðáñÜãïõí êþäéêá ðïõ ìðïñïýìå íá åéóÜãïõìå Üìåóá óôï L^ATEX 2" åSSôå ðáñÜãïõí postcript åéêüíåò ôéò ïðïSSåò ìðïñïýìå íá åéóÜãïõìå ìå ôçí åíôïëÞ picture Þ ˛gure. ÔÝôïéá ðñïãñÜììáôá åSSíáé ôï jpicEdt (www.jpicedt.org), ôï latexcad (windows- Dos), Gnuplot (Windows-Linux) êáé ôï x˛g (Linux).

Áí êáé ï ðñïãñáììáôéóìüò åéêüíùí Üìåóá óå L^ATEX åSSíáé óïâáñÜ ðåñéïñéóôéêüò êáé óõœíÜ ìÜëëïí åíïœëçôéêüò, õðÜñœïõí áêüìá ëüãïé íá ôïí áêïëïõèïýìå. ÐáêÝôá üðùò epic êáé eepic, Þ pstricks âïçèïýí ãéá íá áðïâÜëåé êáíåSSò ôïõò ðåñéïñéóìïýò ðïõ ðáñáêùëýïõí ôï áñœéêü ðåñéâÜëëïí picture êáé åíéóœýåé ðïëý ôç ãñáöéêÞ äýíáìç ôïõ L^ATEX.

7.2 Ôï ðåñéâÜëëïí Åéêüíùí

7.2.1 ÂáóéêÝò ÅíôïëÝò

Ãéá íá ãñÜøïõìå óôï ðåñéâÜëëïí picture ç âáóéêÞ åíôïëÞ óõíôÜóóåôáé ùò åîÞò:

\begin{picture}(x; y). . . \end{picture} Þ \begin{picture}(x; y)(x_0 ; y_0). . . \end{picture} üðïõ x; y; x_0; y_0 ïé áñéèìïSS áíáöÝñåôáé óôï \unitlength, ôï ïðïSSï ìðïñåSS íá áëëÜîåé ïðïôåäÞðïôå (áëëÜ üœé ìÝóá óå Ýíá ðåñéâÜëëïí picture) ìå ìéá åíôïëÞ üðùò:

\setlength{\unitlength}{1.2cm} Ç ðñïêáèïñéóìÝíç ôéìÞ ôïõ \unitlength åSSíáé 1pt. Ôï ðñþôï æåõãÜñé, (x; y), åSSíáé ôï ìÝãåèïò ôïõ ïñèïãùíSSïõ äéáóôÞìáôïò, ìÝóá óôï Ýããñáöï, ðïõ èá êáôáëÜâåé ç åéêüíá. Ôï äåýôåñï ðñïáéñåôéêü æåõãÜñé, (x_0; y_0), ïñSSæåé ôéò óõíôåôáãìÝíåò ôïõ êáôþôáôïõ áñéóôåñïý óçìåSSïõ ðïõ ôïðïèåôåSSôáé ç ãùíSSá ôïõ ðáñáðÜíù ïñèïãþíéïõ.

Ïé ðåñéóóüôåñåò åíôïëÝò óœåäSSùí Ýœïõí ìéá áðü ôéò äýï ìïñöÝò \put(x; y){object} Þ \multiput(x; y)(´x; ´y){n}{object} Ïé êáìðýëåò B«ezier åSSíáé ìéá åîáSSñåóç. ÁõôÝò óýñïíôáé ìå ôçí åíôïëÞ \qbezier(x_1; y_1)(x_2; y_2)(x_3; y_3)

7.2.2 Åõèýãñáììá ôìÞìáôá

\setlength{\unitlength}{3cm} \begin{picture}(1,1)

\put(0,0){\line(0,1){1}} \put(0,0){\line(1,0){1}} \put(0,0){\line(1,1){1}} \put(0,0){\line(1,2){.5}} \put(0.1,-0.1){\line(1,2){.5}} \end{picture} � � � � � � � �

� � � � � � � �

� � � � � � � �

\put(x; y){\line(x_1 ; y_1){length}} Ç åíôïëÞ \line Ýœåé äýï ïñSSóìáôá:

1. ôï äéÜíõóìá êáôåýèõíóçò, 2. êáé ôï ìÞêïò.

Ïé ôéìÝò ôïõ äéáíýóìáôïò êáôåýèõíóçò åSSíáé ðåñéïñéóìÝíåò óôïõò áêÝñáéïõò áñéèìïýò

−6; −5; : : : ; 5; 6;

êáé åSSíáé ôï äéÜíõóìá ìå áñœÞ ôï (0; 0) êáé ôÝëïò ôï (x; y) (êáé ôïðïèåôåSSôáé ôï (0; 0) ìå ðáñÜëëçëç ìåôáöïñÜ åêåSS ðïõ ëÝåé ôï (x; y) ôïõ put, áêüìá ôï x êáé ôï y äåí èá ðñÝðåé íá äéáéñïýíôáé ìåôáîý ôïõò ð.œ. ôï æåõãÜñé (2,2) ôï êÜíïõìå (1,1) Þ ôï (4,6) ôï êÜíïõìå (2,3)). Ôï ìÞêïò åSSíáé óœåôéêü ìå ôï \unitlength.

7.2.3 Äéáíýóìáôá

\setlength{\unitlength}{1mm} \begin{picture}(30,30)

\put(30,10){\vector(1,0){30}} \put(30,10){\vector(0,1){20}} \put(30,10){\vector(-1,-1){10}} \put(30,10){\vector(1,2){8}} \end{picture} �

�

� � � � � � �

Ôá âÝëç óýñïíôáé ìå ôçí åíôïëÞ \put(x; y){\vector(x_1 ; y_1){length}} Ãéá ôá âÝëç, ôá óõóôáôéêÜ ôïõ äéáíýóìáôïò êáôåýèõíóçò åSSíáé áêüìá ðéï ëåðôïìåñþò ðåñéïñéóìÝíá ãéá ôá ôìÞìáôá ãñáììþí, äçëáäÞ ïé ôéìÝò ôïõ äéáíýóìáôïò êáôåýèõíóçò åSSíáé ðåñéïñéóìÝíåò óôïõò áêÝñáéïõò áñéèìïýò

−6; −5; : : : ; 5; 6;

êáé åSSíáé ôï äéÜíõóìá ìå áñœÞ ôï (0; 0) êáé ôÝëïò ôï (x; y) (êáé ôïðïèåôÞôå ôï (0; 0) ìå ðáñÜëëçëç ìåôáöïñÜ åêåSS ðïõ ëÝåé ôï (x; y) ôïõ put, áêüìá ôï x êáé ôï y äåí èá ðñÝðåé íá äéáéñïýíôáé ìåôáîý ôïõò ð.œ. ôï æåõãÜñé (2,2) ôï êÜíù (1,1) Þ ôï (4,6) ôï êÜíïõìå (2,3)). Ôï ìÞêïò åSSíáé óœåôéêü ìå ôï \unitlength.

7.2.4 Êýêëïé

\setlength{\unitlength}{1mm} \begin{picture}(60, 40)

\put(20,30){\circle{1}} \put(20,30){\circle{2}} \put(20,30){\circle{4}} \put(20,30){\circle{8}} \put(20,30){\circle{16}} \put(20,30){\circle{32}}

\put(15,10){\circle*{1}} \put(20,10){\circle*{2}} \put(25,10){\circle*{3}} \put(30,10){\circle*{4}} \put(35,10){\circle*{5}} \end{picture}

� � �

�

�

�

�

� � � � �

Ç åíôïëÞ \put(x; y){\circle{diameter}} óýñåé Ýíáí êýêëï ìå ôï êÝíôñï (x; y) êáé äéáìÝôñï (üœé áêôSSíá). Ôï ðåñéâÜëëïí picture áíáãíùñSSæåé ìüíï ôéò äéáìÝôñïõò ìÝœñé ðåñSSðïõ 14 mm,, êáé áêüìç êáé êÜôù áðü áõôü ôï üñéï, äåí åSSíáé üëåò ïé äéÜìåôñïé äõíáôÝò. Ôï \circle* ç åíôïëÞ ðáñÜãåé ôïõò äSSóêïõò (ãåìéóìÝíïé êýêëïé).

Áêüìá êÜðïéï ìðïñåSS íá ðñÝðåé íá ðñïóöýãåé óôéò ðñüóèåôåò óõóêåõáóSSåò,üðùò eepic Þ pstricks. Ãéá ìéá ëåðôïìåñÞ ðåñéãñáöÞ áõôþí ôùí óõóêåõáóéþí, äåSSôå ôï [6].

ÕðÜñœåé åðSSóçò Üëëç ìéá äõíáôüôçôá ìÝóá óôï ðåñéâÜëëïí picture, ÅÜí êÜðïéïò äåí åSSíáé öïâéóìÝíïò ôïõò áðáñáSSôçôïõò ìáèçìáôéêïýò õðïëïãéóìïýò (Þ áöÞíïíôáò ôïõò óå Ýíá ðñüãñáììá), ïé áõèáSSñåôïé êýêëïé êáé ïé åëëåSSøåéò ìðïñïýí íá åðéäéïñèùèïýí ìáæSS áðü ôéò ôåôñáãùíéêÝò êáìðýëåò B«ezier. ÄåSSôå ôï ðáêÝôï graphicsinlatex ãéá ôá ðáñáäåSSãìáôá êáé ôá áñœåSSá ðçãÞò ôçò Java.

7.2.5 ÊåSSìåíï êáé ôýðïé

\setlength{\unitlength}{1cm} \begin{picture}(6,5)

\thicklines \put(1,0.5){\line(2,1){3}} \put(4,2){\line(-2,1){2}} \put(2,3){\line(-2,-5){1}} \put(0.7,0.3){$A$} \put(4.05,1.9){$B$} \put(1.7,2.95){$C$} \put(3.1,2.5){$a$} \put(1.3,1.7){$b$} \put(2.5,1.05){$c$} \put(0.3,4){$F=

\sqrt{s(s-a)(s-b)(s-c)}$} \put(3.5,0.4){$\displaystyle s:=\frac{a+b+c}{2}$} \end{picture}

� � � � � � � � � � � � � � �A

B C a b c

F = √ s(s − a)(s − b)(s − c)

s := a + b + c 2

ĳðùò áõôü ôï ðáñÜäåéãìá ðáñïõóéÜæåé, ôï êåSSìåíï êáé ïé ôýðïé ìðïñïýí íá ãñáöôïýí óå Ýíá ðåñéâÜëëïí picture ìå ç åíôïëÞ \put üðùò óõíÞèùò.

7.2.6 Ç åíôïëÞ \multiput êáé ç åíôïëÞ \linethickness

\setlength{\unitlength}{2mm} \begin{picture}(30,20)

\linethickness{0.075mm} \multiput(0,0)(1,0){31}% {\line(0,1){20}} \multiput(0,0)(0,1){21}% {\line(1,0){30}} \linethickness{0.15mm} \multiput(0,0)(5,0){7}% {\line(0,1){20}} \multiput(0,0)(0,5){5}% {\line(1,0){30}} \linethickness{0.3mm} \multiput(5,0)(10,0){3}% {\line(0,1){20}} \multiput(0,5)(0,10){2}% {\line(1,0){30}} \end{picture}

Ç åíôïëÞ \multiput(x; y)(´x; ´y){n}{object} Ýœåé 4 åðéœåéñÞìáôá: ç áöåôçñSSá, ôï äéÜíõóìá ìåôáöïñÜò áðü Ýíá áíôéêåSSìåíï óôï åðüìåíï, ï áñéèìüò áíôéêåéìÝíùí, êáé ôï áíôéêåSSìåíï ðïõ èá óœåäéáóôåSS. Ç åíôïëÞ \linethickness éóœýåé ãéá ïñéæüíôéá êáé êÜèåôá ôìÞìáôá ãñáììþí, áëëÜ ïýôå óôá ðëÜãéá ôìÞìáôá ãñáììþí, ïýôå óôïõò êýêëïõò. Åíôïýôïéò, éóœýåé ãéá ôéò ôåôñáãùíéêÝò êáìðýëåò B«ezier!

7.2.7 Ïâáë, êáé ïé åíôïëÝò \thinlines, \thicklines.

\setlength{\unitlength}{1cm} \begin{picture}(6,4)

\linethickness{0.075mm} \multiput(0,0)(1,0){7}% {\line(0,1){4}} \multiput(0,0)(0,1){5}% {\line(1,0){6}} \thicklines \put(2,3){\oval(3,1.8)} \thinlines \put(3,2){\oval(3,1.8)} \thicklines \put(2,1){\oval(3,1.8)[tl]} \put(4,1){\oval(3,1.8)[b]} \put(4,3){\oval(3,1.8)[r]} \put(3,1.5){\oval(1.8,0.4)} \end{picture}

�

�

�

� �

�

�

� �

� �

�

� � � � �

Ç åíôïëÞ \put(x; y){\oval(w; h)} Þ \put(x; y){\oval(w; h)[position]} ôï ïâÜë ðïõ Ýœåé êÝíôñï ôï (x; y) êáé ðëÜôïò w êáé ýøïò h. Ïé ðñïáéñåôéêÝò ðáñÜìåôñïé position b, t, l, r, áíáöÝñïíôáé \ ôï êïñõöáSSï-top", "êáôþôáôï óçìåSSï-bottom", \áñéóôåñü-left", \äåîéü-right", êáé ìðïñåSS íá óõíäõáóôïýí, üðùò ôï ðáñÜäåéãìá åðåîçãåSS.

Ôï ðÜœïò ãñáììþí ìðïñåSS íá åëåãœèåSS áðü äýï åSSäç åíôïëþí: \linethickness{length}

áö’ åíüò, \thinlines êáé áö’ åôÝñïõ \thicklines. Åíþ \linethickness{length} éóœýåé ìüíï ãéá ôéò ïñéæüíôéåò êáé êÜèåôåò ãñáììÝò (êáé ôéò ôåôñáãùíéêÝò êáìðýëåò B«ezier), \thinlines êáé \thicklines éóœýóôå ãéá ôá ðëÜãéá ôìÞìáôá ãñáììþí êáèþò åðSSóçò êáé ãéá ôïõò êýêëïõò êáé ïâÜë.

7.2.8 ÐïëëáðëÜóéá œñÞóç ôùí ðñïêáèïñéóìÝíùí êéâùôSSùí åéêüíùí.

\setlength{\unitlength}{0.5mm} \begin{picture}(120,168) \newsavebox{\foldera}% declaration \savebox{\foldera}

(40,32)[bl]{% definition \multiput(0,0)(0,28){2}

{\line(1,0){40}} \multiput(0,0)(40,0){2}

{\line(0,1){28}} \put(1,28){\oval(2,2)[tl]} \put(1,29){\line(1,0){5}} \put(9,29){\oval(6,6)[tl]} \put(9,32){\line(1,0){8}} \put(17,29){\oval(6,6)[tr]} \put(20,29){\line(1,0){19}} \put(39,28){\oval(2,2)[tr]} } \newsavebox{\folderb}% declaration \savebox{\folderb}

(40,32)[l]{% definition \put(0,14){\line(1,0){8}} \put(8,0){\usebox{\foldera}} } \put(34,26){\line(0,1){102}} \put(14,128){\usebox{\foldera}} \multiput(34,86)(0,-37){3}

{\usebox{\folderb}} \end{picture}

� � � �

� � � �

� � � �

� � � �

ÿíá êéâþôéï åéêüíùí ìðïñåSS íá åSSíáé declared áðü ôçí åíôïëÞ \newsavebox{name} åðSSóçò de˛ned åSSíáé

\savebox{name}(width,height)[position]{content} êáé ôåëéêÜ áõèáSSñåôá óõœíÜ íá åSSóôå drawn êïíôÜ

\put(x; y)\usebox{name}

Ç ðñïáéñåôéêÞ ðáñÜìåôñïò position Ýœåé ôçí åðSSäñáóç ôïõ êáèïñéóìïý ôïõ \óçìåSSïõ áãêýñùí" ôïõ savebox. Óôï ðáñÜäåéãìá ôSSèåôáé bl óôï ïðïSSï âÜæåé ôï óçìåSSï áãêýñùí óôï êáôþôáôï óçìåSSï ðïõ áöÞíåôáé óôç ãùíSSá ôïõ savebox. ćëëïò ïé ðñïóäéïñSSæïíôåò èÝóçò åSSíáé top êáé right.

Ôï üñéóìá name áíáöÝñåôáé óå Ýíá äïœåSSï áðïèÞêåõóçò êáé åðïìÝíùò åSSíáé áðü öýóç åíôïëÞò (ðïõ áðïôåëåSS ôéò áíôSSóôñïöåò êÜèåôïõò óôï ñåýìá ðáñÜäåéãìá). Ïé åãêéâùôéóìÝíåò åéêüíåò ìðïñïýí íá ôïðïèåôçèïýí: Óå áõôü ôï ðáñÜäåéãìá, ôï \foldera åSSíáé œñçóéìïðïéçìÝíïò ìÝóá óôïí êáèïñéóìü ôïõ \folderb.

Ç åíôïëÞ \oval Ýðñåðå íá œñçóéìïðïéçèåSS ùò åíôïëÞ \line äåí åñãÜæåôáé åÜí ôï ìÞêïò ôìÞìáôïò åSSíáé ëéãüôåñï áðü ðåñSSðïõ 3 mm.

7.2.9 ÔåôñáãùíéêÝò êáìðýëåò B«ezier

\setlength{\unitlength}{1cm} \begin{picture}(6,4)

\linethickness{0.075mm} \multiput(0,0)(1,0){7}

{\line(0,1){4}} \multiput(0,0)(0,1){5}

{\line(1,0){6}} \thicklines \put(0.5,0.5){\line(1,5){0.5}} \put(1,3){\line(4,1){2}} \qbezier(0.5,0.5)(1,3)(3,3.5) \thinlines \put(2.5,2){\line(2,-1){3}} \put(5.5,0.5){\line(-1,5){0.5}} \linethickness{1mm} \qbezier(2.5,2)(5.5,0.5)(5,3) \thinlines \qbezier(4,2)(4,3)(3,3) \qbezier(3,3)(2,3)(2,2) \qbezier(2,2)(2,1)(3,1) \qbezier(3,1)(4,1)(4,2) \end{picture}

� � � � � � � �

� � � � � � � � �

ĳðùò áõôü ôï ðáñÜäåéãìá åðåîçãåSS, ôç äéÜóðáóç åíüò êýêëïõ óå 4 ôåôñáãùíéêÝò êáìðýëåò B«ezier äåí åSSíáé éêáíïðïéçôéêüò. ÔïõëÜœéóôïí 8 áðáéôïýíôáé. Ï áñéèìüò ðáñïõóéÜæåé ðÜëé ôçí åðSSäñáóç ç åíôïëÞ \linethickness óôéò ïñéæüíôéåò Þ êÜèåôåò ãñáììÝò, êáé \thicklines êáé ïé åíôïëÝò \thicklines óôá ðëÜãéá ôìÞìáôá ãñáììþí. Áõôü åðSSóçò äåSSœíåé üôé êáé ôá äýï åSSäç åíôïëþí Ýœïõí åðéðôþóåéò óôéò ôåôñáãùíéêÝò B«ezier êáìðýëåò, êÜèå åíôïëÞ áãíüçóç üëùí ôùí ðñïçãïýìåíùí áõôþí.

Áêüìá P_1 = (x_1; y_1); P_2 = (x_2; y_2) óçìåéþóôå üôé ôá óçìåSSá ôåëþí, êáé m_1; m_2 åSSíáé áíôSSóôïéœåò êëSSóåéò, ìéáò ôåôñáãùíéêÞò êáìðýëçò B«ezier. Ôï åíäéÜìåóï óçìåSSï åëÝãœïõ S = (x; y) äSSíåôáé áðü ôéò åîéóþóåéò x = m_2x_2 − m_1x_1 − (y_2 − y_1) m_2 − m_1 ; y = y_i + m_i(x − x_i) (i = 1; 2):

(7.1)

äåSSôå ôï graphicsinlatex ãéá Ýíá ðñüãñáììá ôçò Java ðïõ ðáñÜãåé ç áðáñáSSôçôç \qbezier ãñáììÞ åíôïëÞò.

7.2.10 ÁëõóïåéäÞò êáìðýëç

\setlength{\unitlength}{1cm} \begin{picture}(4.3,3.6)(-2.5,-0.25)

\put(-2,0){\vector(1,0){4.4}} \put(2.45,-.05){$x$} \put(0,0){\vector(0,1){3.2}} \put(0,3.35){\makebox(0,0){$y$}} \qbezier(0.0,0.0)(1.2384,0.0) (2.0,2.7622) \qbezier(0.0,0.0)(-1.2384,0.0) (-2.0,2.7622) \linethickness{.075mm} \multiput(-2,0)(1,0){5}

{\line(0,1){3}} \multiput(-2,0)(0,1){4}

{\line(1,0){4}} \linethickness{.2mm} \put( .3,.12763){\line(1,0){.4}} \put(.5,-.07237){\line(0,1){.4}} \put(-.7,.12763){\line(1,0){.4}} \put(-.5,-.07237){\line(0,1){.4}} \put(.8,.54308){\line(1,0){.4}} \put(1,.34308){\line(0,1){.4}} \put(-1.2,.54308){\line(1,0){.4}}

\put(-1,.34308){\line(0,1){.4}} \put(1.3,1.35241){\line(1,0){.4}} \put(1.5,1.15241){\line(0,1){.4}} \put(-1.7,1.35241){\line(1,0){.4}} \put(-1.5,1.15241){\line(0,1){.4}} \put(-2.5,-0.25){\circle*{0.2}} \end{picture} � x

� y

� Óå áõôÞí ôçí åéêüíá, êÜèå óõììåôñéêü ìéóü ôçò áëõóïåéäïýò êáìðýëçò y = cosh x − 1 ðñïóåããSSæåôáé áðü ìéá åîSSóùóç äåõôÝñïõ âáèìïý êáìðýëç B«ezier. Ôï äåîéü ìéóü ôçò êáìðýëçò ôåëåéþíåé óôï óçìåSSï (2; 2:7622), ç êëSSóç ôïõ Ýœåé åêåSS ôçí ôéìÞ m = 3:6269. Œñçóéìïðïéïýìå ðÜëé ôçí åîSSóùóç(7.1), ìðïñïýìå íá õðïëïãSSóïõìå ôá åíäéÜìåóá óçìåSSá åëÝãœïõ. Ôï áðïôÝëåóìá åSSíáé (1:2384; 0) êáé (−1:2384; 0). Ïé óôáõñïSS äåSSœíïõí ôá óçìåSSá ôçò real áëõóïåéäïýò êáìðýëçò. Ôï ëÜèïò åSSíáé ìüëéò áîéïðñüóåœôï, üíôáò ëéãüôåñï áðü Ýíá ôïéò åêáôü.

Áõôü ôï ðáñÜäåéãìá åðéóçìáSSíåé ôç œñÞóç ôçò ðñïáéñåôéêÞò ðáñáìÝôñïõ \begin{picture} åíôïëÞ. Ç åéêüíá êáèïñSSæåôáé óôéò êáôÜëëçëåò \ ìáèçìáôéêÝò " óõíôåôáãìÝíåò ó, åíþ áðü ôçí åíôïëÞ

\begin{picture}(4.3,3.6)(-2.5,-0.25) óôç œáìçëüôåñç áñéóôåñÞ ãùíSSá ôçò (ðïõ œáñáêôçñSSæåôáé áðü ôï ìáýñï äSSóêï) ïñSSæïíôáé ïé óõíôåôáãìÝíåò (−2:5; −0:25).

7.2.11 Ôáœýôçôá óôçí åéäéêÞ èåùñSSá ôçò óœåôéêüôçôáò

\setlength{\unitlength}{1cm} \begin{picture}(6,4)(-3,-2)

\put(-2.5,0){\vector(1,0){5}} \put(2.7,-0.1){$\chi$} \put(0,-1.5){\vector(0,1){3}} \multiput(-2.5,1)(0.4,0){13} {\line(1,0){0.2}} \multiput(-2.5,-1)(0.4,0){13} {\line(1,0){0.2}} \put(0.2,1.4)

{$\beta=v/c=\tanh\chi$} \qbezier(0,0)(0.8853,0.8853) (2,0.9640) \qbezier(0,0)(-0.8853,-0.8853) (-2,-0.9640) \put(-3,-2){\circle*{0.2}} \end{picture}

� ffl � ˛ = v=c = tanh ffl

�

Ôá óçìåSSá åëÝãœïõ ôùí äýï êáìðõëþí B«ezier õðïëïãSSóôçêáí ìå ôïõò ôýðïõò (7.1). Ï èåôéêüò êëÜäïò êáèïñSSæåôáé áðü P_1 = (0; 0); m_1 = 1 êáé P_2 = (2; tanh 2); m_2 = 1= cosh^2 2. ÐÜëé, ç åéêüíá êáèïñSSæåôáé áðü ìáèçìáôéêÞò Üðïøçò áðü êáôÜëëçëåò óõíôåôáãìÝíåò, êáé ôç œáìçëüôåñç áñéóôåñÞ ãùíSSá ðïõ ïñSSæåôáé áð’ ôéò ìáèçìáôéêÝò óõíôåôáãìÝíåò (−3; −2) (ìáýñïò äSSóêïò).

7.3 XY-pic

Ï Alberto Manuel Brand~ao Sim~oes, email:albie@alfarrabio.di.uminho.pt, êáôáóêåýáóå Ýíá ðáêÝôï ôï Xy-pic ðïõ åSSíáé Ýíá åéäéêü ðáêÝôï ãéá ôá äéáãñÜììáôá óœåäSSùí. Ãéá íá ôï œñçóéìïðïéÞóåé êáíåSSò, áðëÜ ðñïóèÝóôå ôçí áêüëïõèç ãñáììÞ óôïí ðñüëïãï ôïõ åããñÜöïõ óáò: \usepackage[options]{xy} ôï options åSSíáé Ýíáò êáôÜëïãïò óõíáñôÞóåùí áðü ôï XY-pic ï ïðïSSïò öïñôþíåôáé.

XY-pic öïñôþíåé ôá äéáãñÜììáôá ðïõ óýñïíôáé ðÝñá áðü ìéá ìÞôñáðñïóáíáôïëéóìÝíïõ êáìâÜ, üðïõ êÜèå óôïéœåSSï äéáãñáììÜôùí ôïðïèåôåSSôáé óå ìéá áõëÜêùóç ìçôñþí:

\begin{displaymath} \xymatrix{A & B \\ C & D } \end{displaymath} A B C D Ç åíôïëÞ \xymatrix ðñÝðåé íá œñçóéìïðïéçèåSS ìÝóá óå ìáèçìáôéêü êåSSìåíï. Åäþ, åìåSSò ïñSSæïõìå äýï ãñáììÝò êáé äýï óôÞëåò. Ãéá íá ãSSíåé áõôÞ ç ìÞôñá äéÜãñáììá èá ðñÝðåé íá ðñïóôåèïýí ôá êáôåõèõíüìåíá âÝëç œñçóéìïðïéþíôáò ôçí åíôïëÞ \ar.

\begin{displaymath} \xymatrix{ A \ar[r] & B \ar[d] \\ D \ar[u] & C \ar[l] } \end{displaymath}

A � B � D � C � Ç åíôïëÞ ãéá ôá âÝëç ôïðïèåôåSSôáé óôï êýôôáñï ðñïÝëåõóçò ãéá ôï âÝëïò. Ôá ïñSSóìáôá åSSíáé ç êáôåýèõíóç ðïõ ôï âÝëïò ðñÝðåé íá äåSSîåé (up, down, right and left).

\begin{displaymath} \xymatrix{

A \ar[d] \ar[dr] \ar[r] & B \\ D & C } \end{displaymath}

A � � � � � � B D C

Ãéá íá êÜíåôå ôéò äéáãþíéåò, œñçóéìïðïéÞóôå áêñéâþò ðåñéóóüôåñåò áðü ìéá êáôåõèýíóåéò. ÅSSíáé ãåãïíüò, üôé åóåSSò ìðïñåSS íá åðáíáëÜâåôå ôéò êáôåõèýíóåéò ãéá íá êÜíåôå ôá ìåãáëýôåñá âÝëç.

\begin{displaymath} \xymatrix{

A \ar[d] \ar[dr] \ar[drr] & & \\ B & C & D } \end{displaymath}

A � � � � � � � � � � �

B C D Ìðïñïýìå íá óýñïõìå áêüìç êáé ôá ðéü åíäéáöÝñïíôá äéáãñÜììáôá ìå ôçí ðñïóèÞêç åôéêåôþí óôá âÝëç. Ãéá íá êÜíïõìå áõôü, œñçóéìïðïéïýìå êïéíü ãñÜøéìï óôï åðÜíù ìÝñïò Þ êáé óôï êÜôù ìÝñïò.

\begin{displaymath} \xymatrix{

A \ar[r]^f \ar[d]_g & B \ar[d]^{g’} \\ D \ar[r]_{f’} & C } \end{displaymath}

A^f � g � B g^′ � D_{f ′} � C

ĳðùò ðáñïõóéÜæåôáé ðáñáðÜíù, œñçóéìïðïéïýìå áõôïýò ôïõò êáíüíåò üðùò óôï ìáèçìáôéêü êåSSìåíï. Ç ìüíç äéáöïñÜ åSSíáé üôé åêåSSíá åSSíáé ãñáììÝíá óôï åðÜíù ìÝñïò ìÝóá óôï \âÝëïò", Þ êáé êÜôù áðü ôï \âÝëïò". ÕðÜñœåé Ýíáò ôñSSôïò êáíüíáò, ï êÜèåôïò öñáãìüò: | ðïõ áíáãêÜæåé ôï êåSSìåíï íá ôïðïèåôçèåSS ìÝóá óôï âÝëïò.

\begin{displaymath} \xymatrix{

A \ar[r]|f \ar[d]|g & B \ar[d]|{g’} \\ D \ar[r]|{f’} & C } \end{displaymath}

A^f � g � B g^′ � D^{f ′} � C

Ãéá íá óõñèåSS Ýíá âÝëïò ìå ìéá ôñýðá, œñçóéìïðïéåSSóôå ôï \ar[...]|\hole. Óå ìåñéêÝò êáôáóôÜóåéò, åSSíáé óçìáíôéêü íá äéáêñSSíïíôáé ìåôáîý ôùí äéáöïñåôéêþí ôýðùí ôá âÝëç. Áõôü ìðïñåSS íá ãSSíåé ìå ôçí ôïðïèÝôçóç ôùí åôéêåôþí, Þ ôçí áëëáãÞ ôçò åìöÜíéóÞò ôïõò:

\begin{displaymath} \xymatrix{ \bullet\ar@{->}[rr] && \bullet\\ \bullet\ar@{.<}[rr] && \bullet\\ \bullet\ar@{~)}[rr] && \bullet\\ \bullet\ar@{=(}[rr] && \bullet\\ \bullet\ar@{~/}[rr] && \bullet\\ \bullet\ar@{^{(}->}[rr] && \bullet\\ \bullet\ar@2{->}[rr] && \bullet\\ \bullet\ar@3{->}[rr] && \bullet\\ \bullet\ar@{=+}[rr] && \bullet } \end{displaymath}

• � •

• � •

• � •

• � �•

• � • •� � � • • � •

• � •

• �• ÐáñáôçñÞóôå ôç äéáöïñÜ ìåôáîý ôùí áêüëïõèùí äýï äéáãñáììÜôùí: \begin{displaymath} \xymatrix{ \bullet \ar[r]

\ar@{.>}[r] & \bullet } \end{displaymath}

• � •

\begin{displaymath} \xymatrix{ \bullet \ar@/^/[r]

\ar@/_/@{.>}[r] & \bullet } \end{displaymath}

• � •

Ïé ôñïðïðïéçôÝò ìåôáîý ôùí êáèÝôùí êáèïñSSæïõí ðþò ïé êáìðýëåò óýñïíôáé. Ôï XY-pic ðñïóöÝñåé ðïëëïýò ôñüðïõò íá åðçñåáóôåSS ôï óœÝäéï ôùí êáìðõëþí ãéá ðåñéóóüôåñåò ðëçñïöïñSSåò, åëÝãîôå ôçí âéâëéïãñáöSSá ôïõ XY-pic.

7.4 Åéêüíåò-ÓœÞìáôá

Ãéá íá âÜëù åéêüíåò êáé ÓœÞìáôá áõôÜ ðñþôá èá ðñÝðåé íá åSSíáé óå ìïñöÞ postcript. ÓœÞìáôá óå ôÝôïéá ìïñöÞ êÜíïõìå óôï x˛g(unix), åíþ åéêüíåò ìåôáôñÝðïõìå ìÝóá áðü ôï xv(unix) óå ìïñöÞ postcript, êáé ôá äõï åSSíáé ðñïãñÜììáôá ôïõ Unix (ð.œ. Linux). Ãéá íá åéóÜãïõìå ð.œ. ìéá åéêüíá óå êÜðïéï óçìåSSï óôï êåSSìåíü ìáò ãñÜöïõìå

\begin{picture}(0,240) % êáèïñSSæåé ôï óçìåSSï ôïðïèÝôçóçò \epsfxsize 10.0cm % ôï ìÞêïò óôï Üîïíá x \epsfysize 8.0cm % ôï ìÞêïò óôï Üîïíá y \epsfbox{JULIA7.PS} % öïñôþíåé ôçí åéêüíá \end{picture}

åSSôå

\begin{figure}[htb] \epsfxsize 10.0cm % ôï ìÞêïò óôï Üîïíá x \epsfysize 8.0cm % ôï ìÞêïò óôï Üîïíá y \centerline{ % ìåôáöÝñåé ôçí åéêüíá óôï êÝíôñï \epsfbox{JULIA8.PS} % öïñôþíåé ôçí åéêüíá} \caption{Julia óýíïëá ôçò $f(z)=z^2+c,c=a+ib$} % äSSíåé ôSSôëï \label{juliapic8} %äSSíåé åôéêÝôá \end{figure}

References 47

ÓœÞìáôá 7.1. Julia óýíïëá ôçò f(z) = z^2 + c; c = a + ib

ÕðÜñœïõí âÝâáéá êáé ðïëëÜ ðñïãñÜììáôá áðåéêüíéóçò êáé óœåäéáóìïý åéêüíùí êáé óôá Windows, ôá ïðïSSá ìå êáôÜëëçëïõò œåéñéóìïýò óþæïõí åéêüíåò êáé óœÞìáôá óå ìïñöÞ postscript.

ÐñïóïœÞ: Ãéá íá ìðïñÝóïõìå íá åéóÜãïõìå åéêüíåò Þ óœÞìáôá èá ðñÝðåé ðñþôá íá Ýœïõìå öïñôþóåé-ôñÝîåé ôï áíôSSóôïéœï ðáêÝôï ðïõ èÝëïõìå íá œñçóéìïðïéÞóïõìå. Åäþ œñçóéìïðïéïýìå ôï epsf.tex ôï ïðïSSï öïñôþíïõìå óôï preample-ðñïïSSìéï, äçëáäÞ óôçí áñœÞ ôïõ êåéìÝíïõ ìáò ìå ôçí åíôïëÞ \input{epsf:tex} (ãéá ëüãïõò ôáêôéêÞò êáé ïñãÜíùóçò èá ðñÝðåé íá åSSíáé üëá ôá ðáêÝôá ìáæåìÝíá). ÕðÜñœïõí áêüìá êáé Üëëá ðáêÝôá üðùò ôï graphics ðïõ ìðïñïýìå íá ôï êáëÝóïõìå ìå \usepackage[dvips]{graphics} êáé ôï ïðïSSï óõíôÜóóåôáé óœåäüí üìïéá ìå ôï ðáñáðÜíù.

ÂéâëéïãñáöSSá

1. David F. Gri‹ths, Desmond J. Higham. Learning L^ATEX, SIAM, 1997.

2. Tobias Oetiker, Hubert Partl, Irene Hyna, Elisabeth Schlegl. The Not So Short Introduction to L^ATEX 2”. [ http://www.ctan.org/tex-archive/info/lshort/english/lshort.pdf ]

3. Donald E. Knuth. The TEXbook, Volume A of Computers and Typesetting, Addison- Wesley, Reading, Massachusetts, second edition, 1984.

4. Leslie Lamport. L^ATEX: A Document Preparation System. Addison-Wesley, Reading, Massachusetts, second edition, 1994.

5. Michel Goossens, Frank Mittelbach and Alexander Samarin. The L^ATEX Companion.

Addison-Wesley, Reading, Massachusetts, 1994.

6. Michel Goossens, Sebastian Rahtz and Frank Mittelbach. The L^ATEX Graphics Companion. Addison-Wesley, Reading, Massachusetts, 1997.

7. ÂïãéáôæÞò ÁñôÝìéïò, ÐáëéëÞò ËåùíSSäáò êáé ÐáðáäçìçôñSSïõ Íéêüëáïò. ÂïçèçôéêÝò óçìåéþóåéò ÅéóáãùãÞ óôï TEX , Yðïëïãéóôéêü Kåíôñï ôïõ ÐáíåðéóôçìSSïõ ÊñÞôçò.

8. Rainer Sch-opf, Bernd Raichle, Chris Rowley. A New Implementation of L^ATEX’s verbatim Environments. Comes with the ‘tools’ bundle as verbatim.dtx, available from the same source your L^ATEX distribution came from.

9. Keith Reckdahl. Using EPS Graphics in L^ATEX 2” Documents, which explains everything and much more than you ever wanted to know about EPS ˛les and their use in L^ATEX documents. Available online from CTAN|info/epslatex.ps|

10. Kristo¸er H. Rose. XY-pic User’s Guide. Downloadable from CTAN with XY-pic distribution

11. Digital Typography using L^ATEX by A. Syropoulos, A. Tsolomitis, and N. Sofroniou Published by Springer Verlag, 2002.

12. Óõñüðïõëïò Áðüóôïëïò, L^ATEX Ïäçãüò ÅêìÜèçóçò ÓõóôÞìáôïò ÓôïéœåéïèåóSSáò, ÐáñáôçñçôÞò, 1998

ÅõñåôÞñéï

.dvi, 5 .ps, 6 .tex, 5, 6 $, 14

a, 27 abstract, 7, 9, 24 acute, 27 ȷ, 27 amsfonts, 7, 23, 24 amsmath, 7, 23, 24 amssymb, 7, 23, 24 amsthm, 7, 23, 24 appendix, 9 \ar, 43 array, 18

\begin, 34, 42 bf, 12 bold face, 28

caption, 46 centerline, 11 chapter, 9 \circle, 36 \circle*, 36 cline, 17 commands { \ar, 43 { \begin, 34, 42 { \circle, 36 { \circle*, 36 { \emph, 28 { \end, 34 { \foldera, 40 { \folderb, 40 { \line, 34, 40 { \linethickness, 37, 38, 40 { \multiput, 34, 37, 38 { \newsavebox, 39 { \oval, 38, 40 { \put, 34{39 { \qbezier, 33, 34, 41 { \savebox, 39 { \setlength, 34 { \thicklines, 38{40 { \thinlines, 38, 39

{ \unitlength, 34, 35 { \usebox, 39 { \vector, 35 { \xymatrix, 43

description, 13 displaymath, 18 document, 7, 24 documentclass, 7, 24 dotless “ and ”, 27 dvips, 6

eject, 12 \emph, 28 \end, 34 enumerate, 12, 13 epsf.tex, 7, 24 epsfbox, 46 epsfxsize , 46 epsfysize, 46 eqnarray, 18 eqno, 15 equation, 15, 19

˛gure, 46 \foldera, 40 \folderb, 40 font { \footnotesize, 28 { \Huge, 28 { \huge, 28 { \LARGE, 28 { \Large, 28 { \large, 28 { \mathbf, 28 { \mathcal, 28 { \mathit, 28 { \mathnormal, 28 { \mathrm, 28 { \mathsf, 28 { \mathtt, 28 { \normalsize, 28 { \scriptsize, 28 { \small, 28 { \textbf, 28 { \textit, 28 { \textmd, 28

{ \textnormal, 28 { \textrm, 28 { \textsc, 28 { \textsf, 28 { \textsl, 28 { \texttt, 28 { \textup, 28 { \tiny, 28 font size, 28 footnote, 12 footnotesize, 12 \footnotesize, 28 frac, 14

grave, 27

h˛ll, 12 hline, 17 hskip, 12 Huge, 12 \Huge, 28 huge, 12 \huge, 28

index, 9, 19 int, 14 it, 12 italic, 28 item, 12, 13 itemize, 12, 13

label, 15, 19 LARGE, 12 \LARGE, 28 Large, 12 \Large, 28 large, 12 \large, 28 Latex, 5 latex, 5 left, 15, 17 leftline, 11 \line, 34, 40 \linethickness, 37, 38, 40

makeidx, 7, 24 makeindex, 7, 24 \mathbf, 28 \mathcal, 28 \mathit, 28 \mathnormal, 28 \mathrm, 28 \mathsf, 28 \mathtt, 28 Miktex, 5 minipage, 13 multicolumn, 17 \multiput, 34, 37, 38

\newsavebox, 39 normalsize, 12 \normalsize, 28

ff, 27 \oval, 38, 40

pageref, 19 phantom, 12, 46 picture, 46 postcript, 6 \put, 34{39

\qbezier, 33, 34, 41

ref, 15, 19 report, 7, 24 right, 15, 17 rightline, 11 roman, 28

sans serif, 28 \savebox, 39 Scandinavian letters, 27 scriptsize, 12 \scriptsize, 28 section, 9 \setlength, 34 slanted, 28 small, 12 \small, 28 small caps, 28 subsection, 9

tableofcontents, 9 tabular, 16, 17 \textbf, 28 \textit, 28 \textmd, 28 \textnormal, 28 \textrm, 28 \textsc, 28 \textsf, 28 \textsl, 28 \texttt, 28 \textup, 28 thebibliography, 9 \thicklines, 38{40 \thinlines, 38, 39 tiny, 12 \tiny, 28 title, 7, 24

umlaut, 27 underline, 12 \unitlength, 34, 35 upright, 28 \usebox, 39 usepackage, 7, 23, 24

\vector, 35 verbatim, 13 v˛ll, 12 vskip, 12 WinEdt, 6 xdvi, 5 \xymatrix, 43 yap, 5 ygreek2e, 7, 24

ÄåSSêôåò, 14 äõíÜìåéò, 14 êåíÜ, 14 ðSSíáêåò, 16 ðïëõäåSSêôåò, 14