
\ÅéóáãùãéêÝò óçìåéþóåéò LATEX ãéáìáèçìá�éêïýò"
×ñõóïâáëÜí�çò Á. ÓöõñÜêçòe-mail : hammer�math.uoa.grHome Page : http://math.uoa.gr/∼hammer
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1. ÅéóáãùãÞ ó�ï LATEX-Åãêá�Üó�áóç
1.1 Åãêá�Üó�áóç �ïõ LATEX-MiKTeXÔï LATEX-MiKTeX áíÞêïõí ó�çí êá�çãïñßá �ïõ åëåýèåñïõ ëïãéóìéêïý.Ìðïñåß ï ïðïéïóäÞðï�å íá �á åãêá�áó�Þóåé ÷ùñßò íá ÷ñåéÜæå�áé íá ðëç-ñþóåé äéêáéþìá�á ãéá �çí ÷ñÞóç �ïõò. ¸íá áêüìá áðü �á ðëåïíåê�Þìá�á�ïõò, åßíáé ï�é äåí åîáñ�þí�áé áðü �ï ëåé�ïõñãéêü óýó�çìá ðïõ Ý÷ïõìååãêá�åó�çìÝíï ó�ïí õðïëïãéó�Þ ìáò ìéá êáé õðÜñ÷ïõí êáé ãéá Linux êáéãéá Windows (áëëÜ êáé ãéá Ma
).Ó�ï Linux åßíáé ó÷åäüí standard ç åãêá�Üó�áóç �ïõ LATEX, õðÜñ÷åé óåüëåò �éò äéáíïìÝò �ïõ (ð.÷. Debian, Redhat, Suse, SunOs ...) êáé ìðïñåßêáíåßò íá �ï ðñïóèÝóåé ðïëý åýêïëá óå ðåñßð�ùóç ðïõ äåí åß÷åé ìðåé ó�çíáñ÷éêÞ åãêá�Üó�áóç �ïõ ëåé�ïõñãéêïý.�éá �çí åãêá�Üó�áóç ó�á Windows ðÝñá áðü �çí standard åãêá�Ü-ó�áóç �ïõ LATEX ç ïðïßá åßíáé ëßãï ðïëýðëïêç (ìéá êáé ðïëýò êüóìïòáí�éðáèåß �ï Dos), õðÜñ÷åé üìùò êáé ç äéáíïìÞ �ïõ MiKTeX ç ïðïßá åß-íáé áñêå�Ü öéëéêÞ êáé ìðïñåß êáíåßò íá �çí êá�åâÜóåé (äùñåÜí) áðü �ïwww.miktex.org. Ó�ç óõíÝ÷åéá åñãáæüìáó�å üðùò èá åíåñãïýóáìå ãéá �çíåãêá�Üó�áóç ïðïõäÞðï�å ðñïãñÜììá�ïò ó�á Windows. Óõíéó�ïýìå áí äåíõðÜñ÷åé óïâáñüò ëüãïò íá ìçí áëëÜîïõìå �á paths �á ïðïßá ðñï�åßíåé çåãêá�Üó�áóç �ïõ MiKTeX. Èá ðñÝðåé íá ðïýìå ü�é ó�á Windows õðÜñ-÷ïõí ðïëëÜ ðñïãñÜììá�á üðùò �ï WinEdt ðïõ ìáò äßíïõí �ç äõíá�ü�ç�áíá äïõëÝøïõìå �ï LATEX-MiKTeX óå ðáñáèõñéêü ðåñéâÜëëïí.1.1.1 ÅëëçíéêÜ ó�ï LaÔe×-MiKTeXÓ�ï LATEX-MiKTeX �á åëëçíéêÜ äåí åßíáé ó�çí \ó�Üí�áñ" Ýêäïóç êáé èáðñÝðåé íá �á ðñïóèÝóïõìå åìåßò. ÕðÜñ÷ïõí ðïëëÝò åêäüóåéò-ãñáììá�ïóåéñÝòåëëçíéêþí áëëÜ åìåßò èá ÷ñçóéìïðïéÞóïõìå �ïõ ê. �. Ìïó÷ïâÜêç êáèç-ãç�Þò �ïõ Ìáèçìá�éêïý ÔìÞìá�ïò �ïõ �áíåðéó�çìßïõ Áèçíþí.



2 1. ÅéóáãùãÞ ó�ï LATEX- Åãêá�Üó�áóçÔá font yw
l äçìéïõñãÞèçêáí áðü �ïí ê. Ìïó÷ïâÜêç. Åßíáé ìå�åîÝëéîç�ïí ðáëáéï�Ýñùí �á ïðïßá äïýëåõáí óå Dos. Ôþñá áõ�Ü Ý÷ïõí ö�éá÷�åß ãéáWindows êáé Linux.Ôá fonts áõ�Ü ìðïñåß íá âñåé êáíåßò ó�ï www:math:uoa:gr= ∼ hammer=Åãêá�Üó�áóç Ôï óýíçèåò path ðïõ âñßóêïí�áé �á áñ÷åßá �ïõ Miktex(ãéá �á Windows) åßíáé C : \texmf êáé ãéá �ï Latex ó�ï Linux �ï óýíçèåòpath åßíáé =usr=share=texmf1. Áñ÷éêÜ áí�éãñÜöïõìå �á fonts ó�ï öÜêåëï (ðïõ âñßóêå�áé ìÝóá ó�ïáí�ßó�ïé÷ï path åß�å ãéá Windows åß�å ó�ï Linux) fonts/sour
e/publi
/äçìéïõñãþí�áò åêåß ìÝóá �ï öÜêåëï yw
l.2. Ôï åðüìåíï âÞìá åßíáé íá áí�éãñÜøïõìå �á style. �çãáßíïõìå ðÜëéìÝóá ó�ï áí�ßó�ïé÷ï path êáé ó�ï öÜêåëï tex/latex êáé äçìéïõñãïýìå�ï öÜêåëï greektex (áí äåí õðÜñ÷åé) åêåß ìÝóá áí�éãñÜöïõìå �á ðå-ñéå÷üìåíï ðïõ õðÜñ÷åé ó�ï greektex ìáò. Êõñßùò ìáò åíäéáöÝñïõí �áygreektex.sty ygreek2e.sty3. Ó�ç óõíÝ÷åéá ìÝóá ó�ï tex/generi
/
on�g èá âñïýìå �ï áñ÷åßï lan-guage.dat ìÝóá óå áõ�ü èá ðñÝðåé íá ðñïóèÝóïõìå Þ áëëÜî�å �ç ãñáììÞ(åßíáé óõíÞèùò ç ðñþ�ç ãñáììÞ): english ushyph.tex gehyphw.gr êáé íáåëÝãîïõìå ü�é Ý÷ïõìå åðéëÝîåé êáé �ï greek. Äåß�å �ï ðáñÜäåéãìá ðïõlanguage.dat ðïõ õðÜñ÷åé ìÝóá óå áõ�ü �ï öÜêåëï áëëÜ ìðïñåß�å êáé íá�ï áí�éãñÜøå�å ðÜíù ó�ï äéêü óáò. Áí�ßó�ïé÷åò äéïñèþóåéò Þ áí�éãñáöÞêÜí�å êáé ó�ï öÜêåëï tex/platex/
on�g ó�ï áñ÷åßï language.dat ðïõõðÜñ÷åé åêåß. Óçìåßùóç: óå êÜðïéåò åêäüóåéò �ïõ Miktex ãéá �á Win-dows �ï áñ÷åßï language.dat âñßóêå�áé ìÝóá ó�ï path C : \lo
altexmf�á õðüëïéðá åßíáé ßäéá ìå ðáñáðÜíù.4. Áêüìá áí�éãñÜöïõìå �ï áñ÷åßï gehyphw.gr ìÝóá ó�ï öÜêåëï tex=gene−ri
=hyphen5. ÔÝëïò èá ðñÝðåé íá åíçìåñþóïõìå ó�éò âÜóåéò. �éá íá åíçìåñþóïõìå�ç âÜóç ó�ï Linux áñêåß íá ãñÜøïõìå texhash. Áí�ßó�ïé÷á ó�á Win-dows ðçãáßíïõìå áðü �ï ìåíïý START => PROGRAMS =>MIKTEX => ”MiKTeX Options” êáé ðá�Üìå �ï êïõìðß RE-FRESH NOW6. Áí áêüìá èÝëïõìå íá ö�éÜîïõìå �ïí åëëçíéêü óõëëáâéóìü èá ðñÝðåéãéá �ï Linux íá �ñÝîïõìå initex latex.ltx áõ�ü èá äçìéïõñãÞóåé Ýíááñ÷åßï latex.fmt �ï ïðïßï áí�éãñÜöïõìå ìÝóá ó�ï mft ìå �ï üíïìálatex.mft, áëëÜ êáé ùò pd
atex.mft (óå êÜðïéåò åêäüóåéò èÝëåé íá Ý÷åé�çí åðÝê�áóç latex.fmt, pd
atex.fmt Þ latex.efmt, pd
atex.efmt êáéáí�ßó�ïé÷á áëëÜæåé êáé �ï üíïìá �ïõ öáêÝëïõ) êáé åðáíáëáìâÜíïõìå�ï âÞìá 5. Áí�ßó�ïé÷á ãéá �ï Miktex ó�á Windows èá ðñÝðåé íá áíïß-îïõìå Ýíá ðáñÜèõñï Dos (ãéá win2000 åßíáé �ï 
md) êáé íá �ñÝîïõìåinitex latex.ltx áõ�ü èá äçìéïõñãÞóåé Ýíá áñ÷åßï latex.fmt �ï ïðïßï



1.1 Åãêá�Üó�áóç �ïõ LATEX-MiKTeX 3áí�éãñÜöïõìå ìÝóá ó�ï mft ìå �ï üíïìá latex.mft, áëëÜ êáé ùò pd
a-tex.mft (óå êÜðïéåò åêäüóåéò èÝëåé íá Ý÷åé �çí åðÝê�áóç latex.fmt,pd
atex.fmt Þ latex.efmt, pd
atex.efmt êáé áí�ßó�ïé÷á áëëÜæåé êáé �ïüíïìá �ïõ öáêÝëïõ) êáé åðáíáëáìâÜíïõìå �ï âÞìá 5. �ñïóï÷Þ: ó�éòåêäüóåéò �ïõ LATEX-MikTeX ìå�Ü �ï 2004 èá ðñÝðåé íá áíáæÞ�çóç êá-íåßò �á áñ÷åßá áõ�Ü ìÝóá ó�ï öÜêåëï web2
ÅÍÁ �ÁÑÁÄÅÉ�ÌÁ\do
ument
lass[12pt℄{report}\usepa
kage{ygreek2e}\textwidth=5
m\begin{do
ument}Ôß�ëïò åñãáóßáò, çìåñïìçíßá êáé ó�ïé÷åßá óõããñáöÝá. $êáëï$ \ø á \ðù good çìåñïìçíßá çìåñïìçíßá çìåñïìçíßá {\it çìåñïìçíßá}çìåñïìçíßá {\bf çìåñïìçíßá} çìåñïìçíßá çìåñïìçíßá date date datedate date date çìåñïìçíßá çìåñïìçíßá çìåñïìçíßá çìåñïìçíßáçìåñïìçíßá çìåñïìçíßá çìåñïìçíßá çìåñïìçíßá çìåñïìçíßá çìåñïìçíßáçìåñïìçíßá çìåñïìçíßá çìåñïìçíßá çìåñïìçíßá çìåñïìçíßá çìåñïìçíßáçìåñïìçíßá çìåñïìçíßá çìåñïìçíßá çìåñïìçíßá çìåñïìçíßá çìåñïìçíßáçìåñïìçíßá\end{do
ument}





2. ÊåéìåíïãñÜöïé êáéÌáèçìá�éêü êåßìåíï
2.1 ÅéóáãùãÞ ó�ï LATEXÔï Latex äåí åßíáé Ýíáò áðëüò êåéìåíïãñÜöïò áëëÜ ìéá ãëþóóá ðïõ ìáòðáñÝ÷åé �ç äõíá�ü�ç�á íá ãñÜöïõìå ðåñß�å÷íá êåßìåíá êáé éäéáß�åñá êåß-ìåíá ðïõ ðåñéÝ÷ïõí ðïëëÝò ìáèçìá�éêÝò åêöñÜóåéò, äçëáäÞ åêöñÜóåéò ðïõåßíáé ðëïýóéåò óå ìáèçìá�éêü óýìâïëéóìü. ¼ðùò åßðáìå êáé ðáñáðÜíù �ïLatex åßíáé ìéá ãëþóóá, åðïìÝíùò áñ÷éêÜ èá ðñÝðåé íá ìÜèïõìå �ïõò êá-íüíåò êáé �á óýìâïëá �çò. ÅðåéäÞ äåí èÝëïõìå üìùò íá åðåê�áèïýìå óåðåñßðëïêåò ëåð�ïìÝñåéåò èá äþóïõìå êÜðïéåò Ý�ïéìåò öüñìåò êáé ó�ç óõíÝ-÷åéá èá ðáñáèÝóïõìå ïäçãßåò ãéá �çí áëëáãÞ �ïõò áíÜëïãá ìå �éò áíÜãêåòìáò.Ôï Latex óáí ãëþóóá ðñïãñáììá�éóìïý Ý÷åé ðñïåðåîåñãáó�Þ-
ompilerï ïðïßïò (óå ðåñéâÜëëïí åê�Ýëåóçò åí�ïëþí, åß�å ó�á Windows åß�å ó�ïUnix(ð.÷. Linux)) êáëåß�áé ìå �çí åí�ïëÞ:latex filename:texüðïõ �ï filename:tex åßíáé �ï áñ÷åßï êåéìÝíïõ ìáò ðïõ Ý÷åé åíóùìá-�ùìÝíåò �éò áðáñáß�ç�åò åí�ïëÝò �çò ãëùóóáò Latex þó�å íá áðï�åëÝóåéáðïäåê�Þ åßóïäï ãéá �ïí ðñïåðåîåñãáó�Þ-ìå�áãëù��éó�Þ-
ompiler Latex.èá ìéëÞóïõìå áíáëõ�éêü�åñá ãéá �ï åßäïò êáé �çí äçìéïõñãßá áõ�ïõ �ïõ áñ-÷åßïõ áìÝóùò ðáñáêÜ�ù . Áöïý �ï êåßìåíï ðïõ Ý÷ïõìå Þäç ãñÜøåé ðåñÜóåéáðü �ïí ðñïåðåîåñãáó�Þ, ÷ùñßò êáíÝíá ëÜèïò, �ü�å äçìéïõñãåß�áé Ýíá áñ-÷åßï ìå åðÝê�áóç :dvi (äçëáäÞ �ï filename:dvi). �éá íá äïýìå �þñá ó�çíïèüíç ìáò �ï áðï�Ýëåóìá, ÷ñçóéìïðïéïýìå ð.÷. Ýíá ðñüãñáììá-viewer ðïõëÝãå�áé yap êáé ðïõ åãêáèßó�á�áé áõ�üìá�á êá�Ü �çí åãêá�Üó�áóç �ïõðñïãñÜììá�ïò Miktex (ðïõ åßíáé êáé ç ðëÝïí óõíÞèçò ìïñöÞ Latex ãéáWindows) äßíïí�áò �çí åí�ïëÞ:yap filename:dviÞ ìå �çí åí�ïëÞ xdvi áí åßìáó�å óå ðåñéâÜëëïí Unix (ðïõ åßíáé Ýíáò dvi-viewer ó�ï Unix(ð.÷. Linux)). Eí óõíå÷åßá, áí èÝëïõìå �ï êåßìåíï ìáò



6 2. ÊåéìåíïãñÜöïé êáé Ìáèçìá�éêü êåßìåíïíá ãßíåé post
ript (�ýðïò áñ÷åßïõ ðïëý äéáäåäïìÝíïò ó�ïí åðéó�çìïíéêü÷þñï) ãñÜöïõìå : dvips filename:dviáõ�ü èá Ý÷åé óáí áðï�Ýëåóìá �çí äçìéïõñãßá �ïõ áñ÷åßïõ filename:ps.�éá íá äïýìå Þ êáé íá åê�õðþóïõìå �þñá �ï posts
ript-áñ÷åßï ìáò, ÷ñçóé-ìïðïéïýìå �ï ðñüãñáììá ghostview, �ï ïðïßï èá ðñÝðåé íá Ý÷ïõìå åðßóçòåãêá�áó�Þóåé. Ôï �åëåõ�áßï éó÷ýåé óå üðïéï ðåñéâÜëëïí êáé áí äïõëåýïõìå,åß�å Windows åß�å Unix (ð.÷. Linux).�ñéí áñ÷ßóïõìå íá ëÝìå åí�ïëÝò ãéá �ï Latex èá äþóïõìå ìåñéêÝò ïäç-ãßåò (ãéá áñ÷Üñéïõò) ãéá �ï ðïõ ìðïñïýìå íá ãñÜöïõìå �ï êåßìåíü ìáò.Ó�ï Dos õðÜñ÷åé ï edit ðïõ åßíáé êáé ï ðéï êëáóéêüò êåéìåíïãñÜöïò ãéáLatex êåßìåíá, åíþ ó�á Windows ìðïñïýìå íá âñïýìå �ï Notepad êáé �ïWordpad Þ áêüìá êáé �ï ßäéï �ï Word, áëëÜ êáé �ï ðéï åîéäéêåõìÝíï ãéáLatex WinEdt. Áõ�ü åßíáé Ýíá ðñüãñáììá ðÜñá ðïëý ÷ñÞóéìï ãéá�ß åê�üò�ïõ ü�é åßíáé Ýíáò åîáéñå�éêüò êåéìåíïãñÜöïò ðïõ Ý÷åé éäéáß�åñåò åõêïëßåòü�áí êáíåßò ãñÜöåé áñ÷åßá :tex, Ý÷åé êáé Ýíá ðïëý öéëéêü ãñáöéêü ðåñéâÜë-ëïí üðïõ ìÝóá áðü áõ�ü ìðïñïýìå íá äéá÷åéñéó�ïýìå üëá ìáæß �á ðñïçãïý-ìåíá, äçëáäÞ: �çí äçìéïõñãßá �ïõ áñ÷åßïõ ðçãáßïõ êþäéêá myfile:tex, �çíìå�á�ñïðÞ �ïõ óå devi
e independent áñ÷åßï myfile:dvi, �ï êÜëåóìá �ïõyap ãéá íá �ï äïýìå ó�çí ïèüíç, �çí ìå�á�ñïðÞ �ïõ óå posts
ript áñ÷åßïmyfile:ps, �ï êÜëåóìá �ïõ ghostview ãéá íá �ï äïýìå ó�çí ïèüíç Þ íá�ï åê�õðþóïõìå, êáé áêüìá �çí ìå�á�ñïðÞ �ïõ óå portable-Adobe-format-áñ÷åßï (:pdf) ü�áí õðÜñ÷åé åãêá�åó�çìÝíï �ï áðáñáß�ç�ï software.�ñïóï÷Þ! �á êåßìåíá ðïõ äçìéïõñãïýìå, üðïéï âïçèç�éêü êåéìåíïãñÜöïêáé áí ÷ñçóéìïðïéïýìå, ðÜí�á �á óþæïõìå ìå åðÝê�áóç :tex êáé ìÜëéó�áóáí áðëÜ êåßìåíá �ïõ Dos. ÄçëáäÞ äåí Ý÷åé êáíÝíá íüçìá íá êÜíïõìå éäéáß-�åñåò ìïñöïðïéÞóåéò (ìÝóá ó�ïí âïçèç�éêü êåéìåíïãñÜöï) ìéá êáé ü�áí �áóþæïõìå óáí áðëü êåßìåíï üëá áõ�Ü èá ÷áèïýí ãéá�ß óå ðåñßð�ùóç ðïõðáñáìåßíïõí èá ðñïêáëÝóïõí ðñüâëçìá êá�Ü �çí ó�éãìÞ ðïõ èá èÝëïõìåíá �ñÝîïõìå �ï áñ÷åßï ìáò (:tex) ìå �ïí ðñïåðåîåñãáó�Þ �ïõ Latex. Ó�ïUnix-Linux õðÜñ÷ïõí êáé åêåß áîéüëïãïé êåéìåíïãñÜöïé, üðùò ï vi, ï pi
o,ï ema
s êáé ï x
oral.2.1.1 �åíéêü ðáñÜäåéãìáÁìÝóùò �þñá èá äþóïõìå Ýíá ãåíéêü ðáñÜäåéãìá. Ôï ðáñÜäåéãìá áõ�üßóùò íá åßíáé éäéáß�åñá áðëïúêü áëëÜ ìðïñïýìå íá �ï ÷ñçóéìïðïéÞóïõìåóáí ïäçãü ó�ç óõíÝ÷åéá. Áí êÜðïéïò èÝëåé íá ìÜèåé Latex èá ðñÝðåé íá



2.1 ÅéóáãùãÞ ó�ï LATEX 7ðëçê�ñïëïãÞóåé �ï ðáñáêÜ�ù êåßìåíï, þó�å íá Ý÷åé åê�üò áðü Ýíá êáëüðáñÜäåéãìá êáé ìéá öüñìá ðÜí�á Ý�ïéìç ó�çí ïðïßá èá ìðïñåß íá ðñïóèÝ�åé�ï äéêü �ïõ êåßìåíï. ÄéáâÜó�å ìå éäéáß�åñç ðñïóï÷Þ, áëëÜ áêüìá êáé áí äåíêá�áëáâáßíå�å ðïëëÜ ðñÜãìá�á �þñá, ðëçê�ñïëïãÞó�å �ï êáé ðáñáêÜ�ùðïõ èá äþóïõìå ðåñéóóü�åñá ó�ïé÷åßá ãéá �ï latex èá ãßíåé êá�áíïç�ü�åñï.Ç áðëïýó�åñç öüñìá ãéá �ï ãñÜøéìï åíüò latex êåéìÝíïõ\do
ument
lass[12pt℄{report}\usepa
kage{ygreek2e}\begin{do
ument}Ôï êåßìåíï ìïõ \\\end{do
ument}Õðåíèõìßæù ãéá íá \äù" �ï ðáñáðÜíù ðáñÜäåéãìá ðñÝðåé ðñþ�á \íá �ïêÜíù latex" (äçëáäÞ �ï óþóù ìå Ýíá üíïìá �lename.tex, ìå �çí ðñïûðü-èåóç íá �ï Ý÷ù ãñÜøåé óå Ýíá áðü �ïõò êåéìåíïãñÜöïõò ðïõ ìüëéò ðñïá-íáöÝñèçêáí) êáé íá �ñÝîù �çí åí�ïëÞ:latexfilename:texêáé áí üëá ðÜíå êáëÜ ìå�Ü �ï âëÝðù åß�å Üìåóá êÜíïí�áòyap filename:dviåß�å êÜíïí�áò �ï ðñþ�á post
ript ìå �çí åí�ïëÞdvipsfilename:dviêáé ó�ç óõíÝ÷åéá �ï âëÝðù ìå �ï ghostview Þ ìå �ï gsview ê.á.Ìéá öüñìá ãéá �ï ãñÜøéìï óå latex% Ôï óýìâïëï "%" óçìáßíåé ó÷üëéá êáé ü�é áêïëïõèåß ìå�Ü áðü% áõ�ü äåí ìå�áöñÜæå�áé áðü �ïí ðñïåðåîåñãáó�Þ.%Ôï \do
ument
lass êáèïñßæåé �ç óåëßäá, �ï ìÝãåèïò �ïí font%êáé �ïí �ýðï �ïõ êåéìÝíïõ ð.÷. report,book,arti
le\do
ument
lass[12pt℄{report}%öïñ�þíå�áé �ï ðáêÝ�ï ãéá �á åëëçíéêÜ\usepa
kage{ygreek2e}%Öïñ�þíïí�áé ðáêÝ�á ãéá (ìáèçìá�éêÜ) óýìâïëá\usepa
kage{latexsym}\usepa
kage{amssymb}



8 2. ÊåéìåíïãñÜöïé êáé Ìáèçìá�éêü êåßìåíï\usepa
kage{amsmath}\usepa
kage{amsfonts}\usepa
kage{amsthm}% öïñ�þíå�áé �ï ðáêÝ�ï ãéá �ï åõñå�Þñéï(-index)\usepa
kage{makeidx}% êáé ãéá ö�éÜîïõìå ó�ï �Ýëïò �ïõ, áñ÷åßï Index(åõñå�Þñéï)\makeindex% Áíïßãåé �ç âéâëéïèÞêç ãéá �çí åéóáãùãÞ ãñáöéêþí\input{epsf.tex}% Áñ÷Þ êåéìÝíïõ Latex\begin{do
ument}\thispagestyle{empty}% Ôß�ëïò åñãáóßáò, çìåñïìçíßá êáé ó�ïé÷åßá óõããñáöÝá.\title{{\LARGE Ôß�ëïò Åñãáóßáò}\\ % �ï \\ óçìáßíåé áëëáãÞ ãñáììÞò.}\author{\\{\LARGE Ïíïìá ÓõããñáöÝá}\\\\Áëëá ó�ïé÷åßá ãéá �ïí Ôß�ëï\\}\date{\today}\maketitle% Ö�éá÷íåé ðåñéå÷üìåíá ó�çí åñãáóßá ìáò\tableof
ontents\begin{abstra
t}Kåßìåíï �åñßëçøçò (-abstra
t) \\\end{abstra
t}% ×ùñßæïõìå �ï êåßìåíï ìáò óå êåöÜëáéá.\
hapter{Ôß�ëïò Êåöáëáßïõ}Êåßìåíï 1 \\% ×ùñßæïõìå óå õðïêåöÜëáéá �ï êÜèå êåöÜëáéï.\se
tion{Ôß�ëïò Õðïêåöáëáßïõ}Êåßìåíï 2 \\% ×ùñßæïõìå ðáñáãñÜöïõò óå êÜèå õðïêåöÜëáéï.\subse
tion{Ôß�ëïò �áñáãñÜöïõ Õðïêåöáëáßïõ}Êåßìåíï 3 \\Âáæù �ç ëÝîç Latex ó�ï åõñå�Þñéï.\\% �éá íá ìðåé ìéá ëÝîåé ó�ï Index ãñÜöïõìå ð.÷.\index{Latex}Ìðïñþ íá Ý÷ù üóåò õðïäéáéñÝóåéò èÝëù. Áëëá êåöÜëáéá êáé Áëëá õðïêåöÜëáéá.ê.ï.ê . \\% Óå ðåñßð�ùóç ðïõ èÝëïõìå íá ãñÜøïõìå appendix\appendix



2.1 ÅéóáãùãÞ ó�ï LATEX 9% Êåßìåíï �áñáñ�Þìá�ïò (-appendix) \\\
hapter{Ôß�ëïò Êåöáëáßïõ �áñáñ�Þìá�ïò}Êåßìåíï 1 �áñáñ�Þìá�ïò (-appendix) \\\se
tion{Ôß�ëïò Õðïêåöáëáßïõ �áñáñ�Þìá�ïò}Êåßìåíï 2 Õðïêåöáëáßïõ �áñáñ�Þìá�ïò (-appendix) \\\subse
tion{Ôß�ëïò �áñáãñÜöïõ Õðïêåöáëáßïõ �áñáñ�Þìá�ïò}Êåßìåíï 3 �áñáãñÜöïõ Êåöáëáßïõ �áñáñ�Þìá�ïò (-appendix)\\Ìðïñþ íá Ý÷ù ó�ï �áñÜñ�çìá êáé Üëëá êåöÜëáéá êáé Áëëá õðïêåöÜëáéá. . . \\% Áñ÷Þ �çò âéâëéïãñáößáò\begin{thebibliography}{99}% �ñáöïõìå �ïí �ß�ëï-óõí�ïìïãñáößá ìå �ïí ïðïßï èá êáëïýìå �ç óõãêåêñéìÝíç% áíáöïñÜ ó�ç âéâëéïãñáößá ð.÷ anafora1 êáé äßðëá �á ó�ïé÷åßá �çò áíáöïñÜò.% êáëïýìå �çí áíáöïñÜ ìå \
ite{anafora1} óå ïðïßï óçìåßï �ïõ% êåéìÝíïõ èÝëïõìå êáé áí�ßó�ïé÷ç áõ�üìá�á Ýíá áñéèìü.\bibitem{anafora1} "Ôß�ëïò âéâëßïõ" Áëëá ó�ïé÷åßá �ïõ.\bibitem{anafora2} "Ôß�ëïò âéâëßïõ" Áëëá ó�ïé÷åßá �ïõ.% �Ýëïò �çò âéâëéïãñáößáò.\end{thebibliography}% Åäþ èá ìáò �õðþóåé ìå áõ�Þ �çí åí�ïëÞ �ï Index\printindex% �Ýëïò êåéìÝíïõ Latex\end{do
ument}





3. Êåßìåíï êáé óýìâïëá ó�ïLatex
ÌÝóá ó�çí ðáñáðÜíù öüñìá óõ÷íÜ âëÝðïõìå �ç ëÝîç \êåßìåíï" ðïõ ìåáõ�Þ ëÝìå ïõóéáó�éêÜ ó�ï áíáãíþó�ç �ï ðïõ íá ãñÜøåé �ï êåßìåíï �ïõ.Áêüìá ðñï�ñÝðïõìå �ïí áíáãíþó�ç íá êïììá�éÜæåé �ï êåßìåíï �ïõ óåäéÜöïñá áñ÷åßá êáé íá �ï öïñ�þíåé ó�ç ðáñáðÜíù öüñìá ìå �ï\input{onoma_arxeioy.tex},ìéá �å÷íéêÞ ëßãï ðñï÷ùñçìÝíç áëëÜ ðïõ �åëéêÜ ìáò âïçèÜ ðáñÜ ðïëý ó�ïíá äéïñèþíïõìå �õ÷áßá ëÜèç áëëÜ êáé íá ðñïóèÝ�ïõìå åíäéÜìåóá êïììÜ�éáåýêïëá. Åðßóçò êá�Ü �ï 
ompile ï Ýëåã÷ïò-ìå�áãëþ��éóç ìðïñåß íá ãßíå�áéêïììÜ�é êïììÜ�é. Áñêå�Ü üìùò áó÷ïëçèÞêáìå ìå ãåíéêÜ ó÷üëéá. ÁìÝóùò�þñá èá êÜíïõìå Ýíá äéá÷ùñéóìü �ïõ êåéìÝíïõ ìáò óå áðëü êåßìåíï, áõ�üðïõ äåí Ý÷åé óýìâïëá êáé ó�ï Ìáèçìá�éêü êåßìåíï êáé èá îåêéíÞóïõìå �çíáíÜëõóç �ïõò.3.1 Áðëü Êåßìåíï ó�ï LatexËÝãïí�áò áðëü êåßìåíï åííïïýìå áõ�ü ðïõ äåí Ý÷åé êÜðïéá éäéáß�åñá ìáèç-ìá�éêÜ óýìâïëá. Áõ�ü �ï êåßìåíï äåí Ý÷åé êáìßá ðáñáðÜíù ìïñöïðïßçóçáð' áõ�Þ ðïõ óõíáí�Üìå ó�á ìç ìáèçìá�éêÜ âéâëßá. ÓõíÞèùò ïé ìïñöï-ðïéÞóåéò ðïõ Ý÷ïõìå íá êÜíïõìå åßíáé íá ó�ïé÷ßóïõìå �ï êåßìåíï, íá �ï÷ùñßóïõìå óå ðáñáãñÜöïõò, íá áöÞóïõìå êÜðïéá êåíÜ äéáó�Þìá�á, íá �ï-íßóïõìå êÜðïéá êïììÜ�éá �ïõ êåéìÝíïõ ìáò, áëëÜ êáé íá ÷ùñßóïõìå äéÜ-öïñåò ðåñéð�þóåéò.Ôï Latex ó�ïé÷ßæåé áõ�üìá�á �ï êåßìåíï êáé ó�á äõï Üêñá. Óå ðåñß-ð�ùóç üðïéáò Üëëçò ìïñöïðïßçóçò èá ðñÝðåé íá ðåñéêëåßïõìå �ï êåßìåíïìáò ó�çí áí�ßó�ïé÷ç åí�ïëÞ ð.÷.\
enterline{êåßìåíï ó�ï êÝí�ñï.} \leftline{êåßìåíï áñéó�åñÜ.}\rightline{êåßìåíï äåîéÜ.}êåßìåíï ó�ï êÝí�ñï.êåßìåíï áñéó�åñÜ. êåßìåíï äåîéÜ.



12 3. Êåßìåíï êáé óýìâïëá ó�ï LatexÓå êÜðïéåò Üëëåò ðåñéð�þóåéò èÝëïõìå íá �ïíßóïõìå �á ãñáöüìåíÜ ìáòåß�å êÜíïí�Üò �á ðéï Ýí�ïíá, åß�å ãñÜöïí�Üò �á ìå ðëÜãéá ãñÜììá�á, åß�åõðïãñáììßæïí�Üò �á. �éá íá �ï êÜíïõìå áõ�ü ÷ñçóéìïðïéïýìå �éò ðáñá-êÜ�ù åí�ïëÝò:
{\bf �ñÜöïí�áò ðéï Ýí�ïíá} �ñÜöïí�áò ðéï Ýí�ïíá, {\it �ñÜöïí�áò ðëÜ-ãéá } �ñÜöïí�áò ðëÜãéá, \underline { êáé õðïãñáììßæïí�áò.} êáé õðïãñáì-ìßæïí�áò. ¸íáò Üëëïò �ñüðïò ãéá íá �ïíßóïõìå Þ íá õðïãñáììßóïõìå êÜ�éåßíáé íá âÜëïõìå �éò êá�Üëëçëåò ãñáììá�ïóåéñÝò ð.÷. { \Huge A, }A,
{ \huge A, } A, { \LARGE A, } A, { \Large A, } A, { \large A,
} A, { \normalsize A, } A, { \small A, } A, { \footnotesize A, } A, {
\s
riptsize A, } A, { \tiny A. } A. Ôï êåßìåíï ìáò åê�üò áðü �ï íá �ï�ïíßæïõìå Þ íá �ï õðïãñáììßæïõìå ìðïñïýìå êáé íá �ï åðåîçãïýìå êáé ìåó÷üëéá \footnote{ó÷üëéá − åðåîÞãçóç}1:Áêüìá ó�éò ìïñöïðïéÞóåéò ðïõ ìðïñïýìå íá êÜíïõìå ó�ï êåßìåíï ìáòåßíáé êáé ç áëëáãÞ ãñáììÞò áëëÜ êáé ï ÷ùñéóìüò óå ðáñáãñÜöïõò. Ç áë-ëáãÞ ãñáììÞò ãßíå�áé áí âÜëïõìå \\ åêåß ðïõ èÝëïõìå �çí áëëáãÞ. ¼ìùòáí êá�Ü �çí áëëáãÞ ãñáììÞò áöÞóïõìå ìéá êåíÞ ãñáììÞ �ü�å Ý÷ïõìå êáéáëëáãÞ ðáñáãñÜöïõ (ðçãáßíåé �ï êåßìåíï ìáò ðéï ìÝóá) áõ�ü ãßíå�å êáé ìå�çí åí�ïëÞ \par: ¸íá Üëëï èÝìá åßíáé ï Ýëåã÷ïò �ïí êåíþí äéáó�çìÜ�ùíðïõ èÝëïõìå íá áöÞíïõìå, üðùò:
\vskip Ntrue
m: áöÞíåé Í 
m êÜèå�ï êåíü.
\hskip Ntrue
m: áöÞíåé Í 
m ïñéæüí�éï êåíü.
\vfill{\eje
t}: áöÞíåé êåíÞ �çí õðüëïéðç óåëßäá.
\hfill: áöÞíåé êåíÞ �çí õðüëïéðç ãñáììÞ.
\phantom{êåìåíï}: áöÞíåé êåíü üóï åßíáé �ï áí�ßó�ïé÷ï êåßìåíï.Óõ÷íÜ Ý÷ïõìå íá ÷ùñßóïõìå óå ðåñéð�þóåéò �á ãñáöüìåíÜ ìáò, êáé èÝ-ëïõìå íá õðÜñ÷åé êáé áñßèìçóç ó�éò õðïðáñáãñÜöïõò ìáò, äçëáäÞ:\begin{itemize}\item �åñßð�ùóç 1.\item �åñßð�ùóç 2.\item [-℄ �åñßð�ùóç 3.\end{itemize} • �åñßð�ùóç 1.

• �åñßð�ùóç 2.- �åñßð�ùóç 3.\begin{enumerate}\item �åñßð�ùóç 1.\item �åñßð�ùóç 2.\item �åñßð�ùóç 3.\end{enumerate} 1. �åñßð�ùóç 1.2. �åñßð�ùóç 2.3. �åñßð�ùóç 3.
1 ó÷üëéá-åðåîÞãçóç



3.2 Ìáèçìá�éêü Êåßìåíï ó�ï Latex 13\begin{des
ription}\item [i.℄ �åñßð�ùóç 1.\item [p2℄ �åñßð�ùóç 2.\item [p3℄ �åñßð�ùóç 3.\end{des
ription} i. �åñßð�ùóç 1.p2 �åñßð�ùóç 2.a3 �åñßð�ùóç 3.Êá�Ü �ç óõããñáöÞ áðëïý êåéìÝíïõ ðáñá�çñïýìå ü�é �ï Latex êÜðïéáåéäéêÜ óýìâïëá (áð' áõ�Ü ðïõ õðÜñ÷ïõí ó�ï ðëçê�ñïëüãéï ìáò) äåí ìáò�á åìöáíßæåé ð.÷. >;<; &, % ê.�.ë. ó�á ðåñéóóü�åñá áð' áõ�Ü áñêåß íáãñÜøïõìå ð.÷. ãéá �ï % \% åíþ óå Üëëá �çí åí�ïëÞ \verb: ¼�áí èÝëïõìåÝíá ïëüêëçñï êåßìåíï Latex íá �ï äïýìå üðùò �ï Ý÷ïõìå ãñáììÝíï �ü�å÷ñçóéìïðïéïýìå �çí åí�ïëÞ
\begin{verbatim}êåßìåíï üðùò åßíáé ó�ï Latex
\end{verbatim}Óå Üëëåò ðåñéð�þóåéò èÝëïõìå íá ÷ùñßóïõìå �ç óåëßäá ìáò óå ó�Þëåò áõ�üãßíå�áé ìå �çí åí�ïëÞ\begin{minipage}[h℄{6
m} \end{minipage}�áñÜäåéãìá\begin{minipage}[h℄{5.5
m}êåßìåíï 1\end{minipage} \ \\begin{minipage}[h℄{5.5
m}êåßìåíï 2\end{minipage} \\êåßìåíï 1 êåßìåíï 2�ñïöáíþò âÝâáéá ìðïñïýìå íá êÜíïõìå êáé óõíäõáóìü üëùí �ùí ðáñáðÜíù.3.2 Ìáèçìá�éêü Êåßìåíï ó�ï LatexÓÞìåñá õðÜñ÷ïõí ðïëý ðéï åîåëéãìÝíá ðñïãñÜììá�á ðïõ ìáò äßíïõí áðå-ñéüñéó�åò äõíá�ü�ç�åò ó�ï ãñÜøéìï áðëþí êåéìÝíùí. Áõ�ü ðïõ êÜíåé üìùò�ï Latex íá îå÷ùñßæåé åßíáé ç ðëçèþñá êáé ç åõêïëßá ðïõ ìáò ðáñÝ÷åé óåìáèçìá�éêÜ óýìâïëá êáèþò êáé ïé ðïëý óðïõäáßåò äõíá�ü�ç�åò ìïñöïðïßç-óçò �ùí ìáèçìá�éêþí êåéìÝíùí.¼�áí èÝëïõìå íá ãñÜøïõìå ìáèçìá�éêÜ óýìâïëá �ü�å �ï êåßìåíü ìáò(�ï Ìáèçìá�éêü êåßìåíï ìáò) èá ðñÝðåé íá �ï ðåñéêëåßïõìå ìÝóá óå äïëÜ-ñéá, üðùò $Ìáèçìá�éêü êåßìåíï$. �.÷.



14 3. Êåßìåíï êáé óýìâïëá ó�ï Latex$\int_{a}^{b}x^2dx= [\fra
{x^3}{3} ℄_a^b=\fra
{b^3-a^3}{3}$
∫ ba x2dx = [x3

3
]ba = b3−a3

3
Éäéáß�åñç áíáöïñÜ ãéá �á óõíçèÝó�åñá óýìâïëáèá êÜíïõìå ó�ç óõíÝ÷åéá óå îå÷ùñéó�Þ ðáñÜãñáöï (âëÝðå óåë. (29)). Óç-ìåéþíïõìå ü�é äåí åßíáé äõíá�üí ìå áðëü äéÜâáóìá áõ�ïý �ïõ êåéìÝíïõ íáìÜèå�å �á óýìâïëá Üëëá ìüíï ìå�Ü áðü ðïëý ãñÜøéìï.Äåßê�åò-äõíÜìåéò¼ðùò âëÝðïõìå ðáñáðÜíù ç ÷ñÞóç äõíÜìåùí êáé äåéê�þí åßíáé Ýíá áðü �áïðïßá ðáñÝ÷åé �ï Latex, êáé êõñßùò ç åõêïëßá ìå �çí ïðïßá ìðïñïýìå íá�ïõò ãñÜøïõìå. �éá íá ãñÜøïõìå Ýíá Üíù äåßê�ç (ìðïñåß íá åßíáé áêüìáêáé óýíèå�ï êåßìåíï óáí äåßê�çò) ÷ñçóéìïðïéïýìå �ï óýìâïëï ^ (Shift+6)åíþ ãéá êÜ�ù äåßê�ç �ï (Shift+ -), ð.÷.$x^2, x^i, x_i, x_n^m $.äçëáäÞ x2; xi; xi; xmn . Ôï ðëåïíÝê�çìá üìùò �ïõ Latex åßíáé åõäéÜêñé�ï,ü�áí ðñïóðáèÞóïõìå íá âÜëïõìå ðïëõäåßê�åò ð.÷.$ x^{i_{k_1}}, x_{i_{k_1}},x_{i_{k_1}}^{m^{n^2}} ,$äçëáäÞ xik1 ; xik1 ; xmn2ik1 ; ðáñá�çñïýìå ü�é áõ�ü ðïõ ÷ñåéáæüìáó�å åßíáé íáêëåßíïõìå ìÝóá óå Üãêéó�ñá { } �ï ðïõ ðçãáßíåé ï äåßê�çò (áí�ßó�ïé÷á ìå�éò ðáñåíèÝóåéò ó�á ìáèçìá�éêÜ).¸íá ðñüâëçìá ðïõ èá áí�éìå�ùðßóå�å áí ðñïóðáèÞóå�å íá ãñÜøå�åáðëü êåßìåíï ìÝóá ó�á $ . . . $ èá åßíáé �á êåíÜ. �éá íá âÜëïõìå êåíüäéÜó�çìá ü�áí âñéóêüìáó�å ìÝóá óå \äïëÜñéá" ãñÜöïõìå $êåéìåíï1 \ êåé-ìåíï2 $ äçëáäÞ êåéìåíï1 êåéìåíï2 �ï êÜèå \ áöÞíåé êáé Ýíá êåíü äéÜ-ó�çìá, ð.÷.$\forall \ å>0 \ \ \exists \ n_0 \ \ \text{�Ý�ïéï þó�å} \\forall \ n \geq n_0 \ \text{íá éó÷ýåé} \ |a_n|<å $

∀ å > 0 ∃ n0 �Ý�ïéï þó�å ∀ n ≥ n0 íá éó÷ýåé |an| < åÁêüìá áðü �ï ðñïçãïýìåíï ðáñÜäåéãìá öáßíå�áé ðùò áí Ý÷ïõìå ìÝóá ó�ïìáèçìá�éêü êåßìåíï íá ãñÜøïõìå áðëü êåßìåíï �ü�å èá ÷ñçóéìïðïéÞóïõìå�çí åí�ïëÞ \text{�ï áðëü êåßìåíü ìáò}$ìáèçìá�éêÜ \text{�ï áðëü êåßìåíü ìáò}ìáèçìá�éêÜ$.Åßíáé åðßóçò óçìáí�éêü ó�ï ìáèçìá�éêü êåßìåíï ìáò, ü�áí áõ�ü åßíáé Ýíáò�ýðïò ðïõ Ý÷åé Üíù äåßê�åò (ìå �ï ^ ), åß�å êÜ�ù äåßê�åò (ìå �ï ), Þ



3.2 Ìáèçìá�éêü Êåßìåíï ó�ï Latex 15ìßá ó÷Ýóç, Þ ìßá åîßóùóç, Þ ãåíéêü�åñá êÜ�é ðïõ èá ðñÝðåé íá îå÷ùñéó�åßìå óáöÞíåéá ìÝóá ó�ç óõíïëéêÞ ñïÞ �ïõ êåéìÝíïõ, íá ìðïñïýìå íá äç-ìéïõñãïýìå Ýíá �Ý�ïéï êá�Üëëçëï åõñý÷ùñï ðåñéâÜëëïí. �é' áõ�Ýò ëïéðüí�éò ðåñéð�þóåéò ÷ñçóéìïðïéïýìå åß�å äõï \äïëÜñéá" ó�çí áñ÷Þ êáé �ï �Ý-ëïò, äçëáäÞ $$ ìáèçìá�éêü êåßìåíï $$ åß�å \[ìáèçìá�éêü êåßìåíï \] åß�å
\begin{equation}ìáèçìá�éêü êåßìåíï \label{ìå�áâëç�Þ}
\end{equation} ê.ë.ð. �.÷. óå ìéá ãñáììÞ èá åß÷áìå ∫ ba x2dx = [x3

3
]ba =b3−a3

3
åíþ óå äõï èá åß÷áìå$$ \int_{a}^{b}x^2dx= [\fra
{x^3}{3} ℄_a^b=\fra
{b^3-a^3}{3} $$

∫ ba x2dx = [
x3

3
]ba =

b3 − a3

3\[ \int_{a}^{b}x^2dx= [\fra
{x^3}{3} ℄_a^b=\fra
{b^3-a^3}{3} \℄
∫ ba x2dx = [

x3

3
]ba =

b3 − a3

3\begin{equation}\int_{a}^{b}x^2dx= [\fra
{x^3}{3} ℄_a^b=\fra
{b^3-a^3}{3} \label{a1}\end{equation}
∫ ba x2dx = [

x3

3
]ba =

b3 − a3

3
(3.1)�áñá�çñïýìå ü�é ç equation ðáßñíåé êáé ìéá åðéðëÝïí ðáñÜìå�ñï �ï labelðïõ êñá�Ü �ïí áñéèìü �çò åîßóùóçò. Ìðïñïýìå üìùò êáé ìÝóá óå \äïëÜ-ñéá" íá âÜëïõìå áñßèìçóç êáé ìÜëéó�á �çò åðéëïãÞò ìáò ìå �çí åí�ïëÞ $$ìáèçìá�éêü êåßìåíï \eqno(2) $$. Ìå �á label êáé ìå �ï ðþò áíáöåñüìáó�åóå áõ�Ü èá ìéëÞóïõìå ðáñáêÜ�ù áíáëõ�éêþ�åñá.Áí ðáñá�çñÞóïõìå ëßãï �çí (3.1) èá äïýìå ü�é üëá ó÷åäüí åßíáé êáëÜåê�üò áðü �çò ìéêñÝò áãêýëåò [x3

3
]ba, êÜ�é ðïõ ìðïñïýìå íá äéïñèþóïõìåãñÜöïí�áò (left � right)$$ \int_{a}^{b}x^2dx= \left [\fra
{x^3}{3} \right ℄_a^b=\fra
{b^3-a^3}{3} \eqno(angil)$$



16 3. Êåßìåíï êáé óýìâïëá ó�ï Latex
∫ ba x2dx =

[x3

3

]ba =
b3 − a3

3
(angil)áõ�ü ìáò âïÞèá ü�áí êõñßùò Ý÷ïõìå ðáñåíèÝóåéò ìÝóá óå ðáñåíèÝóåéò$$\left (^1\left (^2\left (^3 êåßìåíï\right )_3\right )_2\right )_1$$

(

1
(

2
(

3êåßìåíï)
3

)

2

)

1�ßíáêåòÓ�á ìáèçìá�éêÜ óõ÷íÜ ãñÜöïõìå ðßíáêåò (÷ñÞóç �ïõò ìðïñïýìå íá êÜ-íïõìå êáé ó�ï áðëü êåßìåíï) ç åí�ïëÞ\begin{tabular}{ó�Þëåò}ãñáììÝò\end{tabular}äçìéïõñãåß Ýíá ðßíáêá ó�ï ïðïßï èá ðñÝðåé íá äüóïõìå �éò ó�Þëåò ìå �áåéäéêÜ óýìâïëá l,
,r ðïõ óçìáßíïõí �ï l (left) ó�ïß÷éóç ó�ï áñéó�åñü ìÝñïò�çò ó�Þëçò, áí�ßó�ïé÷á 
 (
enter) ó�ï êÝí�ñï êáé r (right) ó�ï äåîéü ìÝñïò�çò ó�Þëçò. Áêüìá åêåß ðïõ äßíïõìå �éò ó�Þëåò ìðïñïýìå íá ïñßóïõìå ìå�é èá ÷ùñßæïí�áé, áí äåí âÜëïõìå �ßðï�á �ü�å åííïåß�áé áõ�üìá�á �ï êåíü,áëëÜ ìðïñïýìå íá âÜëïõìå êáé äéÜöïñá óýìâïëá üðùò | (Shift + \) ð.÷ìðïñïýìå íá ãñÜøïõìå ãéá Ýíá ðßíáêá 3 × 3 ðïõ èÝëïõìå ïé ó�Þëåò íá÷ùñßæïí�áé ìå êÜèå�åò ãñáììÝò |l|
|r|\begin{tabular}{||l|
|r||}a1&b1&
1 \\a2&b2&
2 \\a3&b3&
3 \\\end{tabular} äçëáäÞ a1 b1 
1a2 b2 
2a3 b3 
3�áñá�çñïýìå ü�é êáíåßò äåí ìáò ðåñéïñßæåé �ï ðüóåò ãñáììÝò èá ãñÜ-øïõìå, áêüìá �á ó�ïé÷åßá �ùí ó�çëþí ìå�áîý �ïõò ÷ùñßæïí�áé ìå ó�ïóýìâïëï & êáé ó�ï �Ýëïò �çò êÜèå ãñáììÞò ãñÜöïõìå \\: ¼�áí ãñÜ-öïõìå ìáèçìá�éêü êåßìåíï èá ðñÝðåé ðÜí�á íá �ï ðåñéêëåßïõìå ìÝóá óåìïíÜ \äïëÜñéá" $. . . $.�áñáäåßãìá�á.



3.2 Ìáèçìá�éêü Êåßìåíï ó�ï Latex 17$$detA:=| \left (\begin{tabular}{l l}$a_{11}$ & $a_{12}$ \\$a_{21}$ & $a_{22}$ \\\end{tabular}\right ) | =\begin{tabular}{|l l|}$a_{11}$ & $a_{12}$ \\$a_{21}$ & $a_{22}$ \\\end{tabular}$$ detA := |

( a11 a12a21 a22

)

| =
a11 a12a21 a22

Áí èÝëïõìå íá âÜëïõìå êáé ïñéæüí�éåò ãñáììÝò äåí Ý÷ïõìå ðáñÜ íáãñÜøïõìå åêåß ðïõ èÝëïõìå �ç ãñáììÞ �çí åí�ïëÞ \hline ð.÷.\begin{tabular}{|l| l|}\hline$a_{11}$ & $a_{12}$ \\\hline$a_{21}$ & $a_{22}$ \\\hline\end{tabular} äçëáäÞ a11 a12a21 a22�Ýëïò Ýíá ðéï óýíèå�ï ðáñÜäåéãìá ìå �éò åí�ïëÝò \multi
olumn êáé
\
line\begin{
enter}\begin{tabular}{|l||r|r|}\hline& \multi
olumn{2}{
|}{Marks} \\\
line{2-3}Name & MS1& MS2 \\\hline \hlineS.X. & 11 &22 \\E.T. & 14 &32 \\S.E. & 15 &24 \\\hline\end{tabular}\end{
enter}

äçëáäÞ MarksName MS1 MS2S.X. 11 22E.T. 14 32S.E. 15 24



18 3. Êåßìåíï êáé óýìâïëá ó�ï LatexÌáèçìá�éêïß �ßíáêåò\begin{displaymath}\left(\begin{array}{
|
}x_1 & x_2 \\\hlinex_3 & x_4\end{array}\right)\end{displaymath} äçëáäÞ (x1 x2x3 x4

)

ÁëëÜ êáé ìå �çí åí�ïëÞ eqnarray Ý÷ïõìå\begin{eqnarray}f(x) & = & \
os x \\f'(x) & = & -\sin x\end{eqnarray} f(x) = cosx (3.2)f ′(x) = − sin x (3.3)¢ëëá ðáñáäåßãìá�á Ìáèçìá�éêþí �éíÜêùí\begin{eqnarray}\sin x & = & x -\fra
{x^{3}}{3!}+\fra
{x^{5}}{5!}-{}\nonumber\\& & {}-\fra
{x^{7}}{7!}+{}\
dots\end{eqnarray}} sin x = x−
x3

3!
+
x5

5!
−

−
x7

7!
+ · · · (3.4)\begin{eqnarray}\lefteqn{ \
os x = 1-\fra
{x^{2}}{2!} +{} }\nonumber\\& & {}+\fra
{x^{4}}{4!}-\fra
{x^{6}}{6!}+{}\
dots\end{eqnarray} cos x = 1 −
x2

2!
+

+
x4

4!
−
x6

6!
+ · · · (3.5)\begin{displaymath}{}^{12}_{\phantom{1}6}\textrm{C}\qquad \textrm{versus} \qquad{}^{12}_{6}\textrm{C}\end{displaymath} 12

6
C versus 12

6
C

3.3 ÁíáöïñÝò-ÂéâëéïãñáößáÓõ÷íÜ ìÝóá ó�ï êåßìåíï ìáò èÝëïõìå íá êÜíïõìå êÜðïéåò ðáñáðïìðÝò óåðñïçãïýìåíá Þ åðüìåíá óçìåßá �ïõ. Áõ�ü ìðïñåß íá ãßíåé áí ïñßóïõìå Ýíá\label{ìå�áâëç�Þ} ó�ï óçìåßï ðïõ èÝëïõìå íá áíáöåñèïýìå êáé ìå�ÜðÜìå ó�ï óçìåßï �ïõ êåéìÝíïõ ó�ï ïðïßï èá êÜíïõìå �çí ðáñáðïìðÞ êáéãñÜøïõìå ∼ (\ref{ìå�áâëç�Þ}). Ç ßäéá �áê�éêÞ ìðïñåß íá åöáñìïó�åß ãéá



3.3 ÁíáöïñÝò-Âéâëéïãñáößá 19�éò åîéóþóåéò, áëëÜ åðßóçò êáé ïé áíáöïñÝò óå êåöÜëáéá, õðïêåöÜëáéá, êáéðáñáãñÜöïõò.\begin{equation}(a+b)^2=a^2+2ab+b^2 \label{equa}\end{equation} (a+ b)2 = a2 +2ab+ b2 (3.6)ãéá íá êáëÝóù �çí åîßóùóç ãñÜöù ∼ (\ref{equa}) êáé ðáßñíù �ïí áñéèìü�çò åîßóùóçò (3.6). Áí èÝëù áðëþò íá äþóù êÜðïéá å�éêÝ�á óå ìéá åîß-óùóç �ü�å ìðïñþ íá ÷ñçóéìïðïéÞóù �çí åí�ïëÞ:$$(a\pm b)^2=a^2 \pm 2ab+b^2 \eqno(a2)$$ (a± b)2 = a2 ± 2ab + b2 (a2)�éá íá áíáöåñèþ óå áõ�Þ �çí åîßóùóç ãñÜöù áðëþò �ï üíïìá �çò ð.÷.(a2). Åðßóçò áí èÝëù íá ðáñáðÝìøù êáé ó�ç áí�ßó�ïé÷ç óåëßäá �ü�å ÷ñçóé-ìïðïéþ �çí ∼ (\pageref{equa}) êáé ðáßñíù �ïí áñéèìü �çò óåëßäáò (19),áöïý üìùò õðÜñ÷åé êÜðïéá å�éêÝ�á(-label) ó�çí áí�ßó�ïé÷ç óåëßäá.¢ëëç ìéá ðåñßð�ùóç ðïõ ÷ñçóéìïðïéïýìå ðáñáðïìðÝò åßíáé ü�áí èÝëïõìåíá áíáöåñèïýìå ó�ç Âéâëéïãñáößá.�éá íá ö�éÜîïõìå �çí âéâëéïãñáößá ðÜìå óõíÞèùò ðñéí áðü �ï \end{do
u−ment} êáé ãñÜöïõìå% Áñ÷Þ �çò âéâëéïãñáößáò\begin{thebibliography}{99}\bibitem{ansi
} "Ç �ëþóóá �ñïãñáììá�éóìïý ANSI C" Äåý�åñç Åêäïóç, �ùíBrian W. Kernighan êáé Dennis M. Rit
hie, åêäüóåéò ÊëåéäÜñéèìïò.\\\bibitem{dougalis} "ÅéóáãùãÞ ó�çí Áñéèìç�éêÞ ÁíÜëõóç" �. Áêñßâçêáé Â. ÄïõãáëÞ, �áíåðéó�çìéáêÝò Åêäüóåéò ÊñÞ�çò.% ÔÝëïò �çò âéâëéïãñáößáò.\end{thebibliography}ÄçëáäÞ ãñÜöïõìå �çí óõí�ïìïãñáößá ìå �çí ïðïßá èá êáëïýìå �ç óõ-ãêåêñéìÝíç âéâëéïãñáöéêÞ áíáöïñÜ, ð.÷ dougalis êáé áìÝóùò ìå�Ü ðáñáèÝ-�ïõìå �á ðëÞñç ó�ïé÷åßá �çò áíáöïñÜò êáé áõ�ü ãéá üëåò �éò áíáöïñÝò ìáò.Å�óé äçìéïõñãåß�áé ç âéâëéïãñáößá ó�ï �Ýëïò �ïõ êåéìÝíïõ ìáò, ç ïðïßáìÜëéó�á áðïäßäåé ó�á âéâëßá Ýíá áýîïí�á áñéèìü óýìöùíá ìå �çí áñ÷éêÞóåéñÜ ðïõ �á êá�áãñÜøáìå åìåßò. �éá íá ðáñáðÝìøïõìå óå üðïéï óçìåßï�ïõ êåéìÝíïõ ìáò èÝëïõìå óå êÜðïéá âéâëéïãñáöéêÞ áíáöïñÜ, ãñÜöïõìåð.÷. \
ite{dougalis} êáé �ü�å (ìå�Ü �çí 
ompilation) èá áíáãñÜöå�áé áõ�ü-ìá�á åêåß ï áí�ßó�ïé÷ïò áýîùí áñéèìüò ðïõ áí�éó�ïé÷åß ó�çí âéâëéïãñáößáó�ï âéâëßï ðïõ Ý÷åé �çí óõí�ïìåõìÝíç âéâëéïãñáöéêÞ ïíïìáóßá dougalis.Èá ìðïñïýóáìå íá èåùñÞóïõìå ü�é êáé �ï Åõñå�Þñéï (-Éndex) ðïõ ö�éÜ-÷íïõìå åßíáé ìéá ìïñöÞ ðáñáðïìðÞò. �éá íá âÜëïõìå ìéá ëÝîç ó�ï Åõñå�Þ-ñéï ãñÜöïõìå ð.÷. \index{Theorem} êáé âÜæïõìå �ç ëÝîç Theorem ó�ïÅõñå�Þñéï . Ôçí ßäéá ëÝîç üìùò ìðïñïýìå íá �çí âÜëïõìå ó�ï Åõñå�Þñéïóå ðïëëÜ ìÝñç �ïõ êåéìÝíïõ ìáò, åíþ ìðïñïýìå åê�üò áðü ìéá ëÝîç íáâÜëïõìå êáé ìåãáëý�åñåò åêöñÜóåéò, áêüìç êáé ïëüêëçñåò öñÜóåéò.





4.Ìïñöïðïßçóç óåëßäáò-ó�õëó�ï Latex
¼�áí ãñÜöïõìå ó�ï Latex ìðïñïýìå íá åðéëÝîïõìå åî' áñ÷Þò êÜðïéï óõ-ãêåêñéìÝíï ó�õë �ï ïðïßï èá áêïëïõèåß �ï êåßìåíï ìáò ð.÷ arti
le, report,book, slides, êáé letter, áõ�ü ïñßæå�áé ó�ï \do
ument
lass[12pt]{book}.Áêüìá ìðïñïýìå íá åðéëÝîïõìå êÜðïéï ðáêÝ�ï ð.÷. \usepa
kage{fan
yh}�ï ïðïßï èá êáèïñßóåé �ç ìïñöÞ �çò óåëßäáò ìáò \pagestyle{fan
y}. ÁëëÜêáé ç áñßèìçóç �ùí óåëßäùí ìáò ìðïñåß íá ãßíå�áé åß�å ó�á ëá�éíéêÜ ìå
\pagenumbering{roman} åß�å ó�á áñáâéêÜ ìå \pagenumbering{arabi
}ÁëëÜ êáé íá áñ÷ßæåé ìå�Ü áðü �ïí áñéèìü ðïõ åðéèõìïýìå åìåßò ð.÷.
\set
ounter{page}{50}.Áêüìá ìå �çí åí�ïëÞ \thepage ðáßñíïõìå �ïí áñéèìü �çò óåëßäáò ðïõ âñé-óêüìáó�å ð.÷. 21.Êõñßùò üìùò ü�áí áíáöåñüìáó�å ó�çí ìïñöïðïßçóç ìéáò óåëßäá åíïïýìå�á ðåñéèþñéá �ï ìÞêïò êáé �ï ðëÜ�ïò �ïõ åããñÜöïõ ìáò ê.�.ë.% ÅðéëÝãïõìå �ï style\usepa
kage{fan
yh}\pagestyle{fan
y}\textwidth=13.0
m%Ïñßæåé �ï ðëÜ�ïò �çò óåëßäáò (ãñáììÝíïõ êåéìÝíïõ) óå 
m\textheight=20.0
m%Ïñßæåé �ï ìÞêïò �çò óåëßäáò (ãñáììÝíïõ êåéìÝíïõ) óå 
m\evensidemargin=1
m%Ïñßæïõí �ï äåîéü êåíü áðü ðïý íá áñ÷ßæåé ç óåëßäáò óå 
m\oddsidemargin=1
m%Ïñßæïõí �ï áñéó�åñü êåíü áðü ðïý íá áñ÷ßæåé ç óåëßäáò óå 
m\parindent=0.8
m % Ïñßæåé �ï paragraph indentation\parskip=0.1
m % Ïñßæåé �ï separation between par.\toleran
e=10000 %\brokenpenalty=10000\headheight 0
m %ðÜíù êåíü\footheight 0
m %êÜ�ù êåíü% Ïñßæåé �ï �çí áðüó�áóç ìå�áîý �ïí ãñáììþí.\renew
ommand{\baselinestret
h}{1.2} % ìïéá \def\baselinestret
h{1.4}\headsep = 1.5
m \topmargin = 0
m% íÝá åí�ïëÞ �ç ïñßæåé åíá íÝï font%\newfont{\Bb}{msbm10 s
aled\magstep{1}}�åñéóóü�åñåò ìå�áâëç�Ýò ðïõ êáèïñßæïõí ìéá óåëßäá ìðïñåß íá äåé êá-íåßò ðáñáêÜ�ù



22 4. Ìïñöïðïßçóç óåëßäáò-ó�õë ó�ï Latex
Header

Body
Footer

MarginNotes
i8� -

i7
?

6

i1� -

�-i3 i10� -

�- i9
6

?

i11

i2
?

6i4
6

?

i5
6

?

i6
6

?

1 one in
h + \hoffset 2 one in
h + \voffset3 \oddsidemargin = 39pt 4 \topmargin = 17ptor \evensidemargin5 \headheight = 12pt 6 \headsep = 25pt7 \textheight = 548pt 8 \textwidth = 390pt9 \marginparsep = 10pt 10 \marginparwidth = 44pt11 \footskip = 30pt \marginparpush = 7pt (not shown)\hoffset = 0pt \voffset = 0pt\paperwidth = 614pt \paperheight = 794ptÓ÷Þìá�á 4.1. �áñÜìå�ñïé ðïõ êáèïñßæïõí ìéá óåëßäá.



5. �áñá�çñÞóåéò-Åñù�Þóåéò
Óõ÷íÜ áöïý �ï êåßìåíï ìáò ðåñÜóåé áðü �o latex êáé ó�ç óõíÝ÷åéá ðÜìåíá �ï êÜíïõìå dvips äåí âëÝðïõìå êÜðïéá font, �ü�å ãñÜöïõìå �çí åí�ïëÞmfjob dvipsêáé ìå�Ü êÜíù ðÜëé dvips. Åðßóçò ü�áí äïõëåýù ìå åëëçíéêÜ èá ðñÝðåéðñþ�á íá äçëþíù åî' áñ÷Þò �ï ðáêÝ�ï �ïí åëëçíéêþí ðïõ èá ÷ñçóéìï-ðïéÞóù áëëÜ êáé �õ÷üí Üëëá ðáêÝ�á óõìâüëùí.%Öïñ�þíïí�áé �á ðáêÝ�á\usepa
kage{latexsym}\usepa
kage{amssymb}\usepa
kage{amsmath}\usepa
kage{amsfonts}\usepa
kage{amsthm}\usepa
kage{ygreek2e}¸íá Üëëï ðñüâëçìá ðïõ áí�éìå�ùðßæïõìå åßíáé óõ÷íÜ ìå êáéíïýñãéástyles ðïõ óõ÷íÜ ÷ñçóéìïðïéïýí�áé ðïõ êÜðïéá áðü áõ�Ü äåí �á Ý÷åé çversion �ïõ Latex (Miktex) ðïõ ÷ñçóéìïðïéïýìå. Aõ�ü �ï ðñüâëçìá åßíáéêÜðùò ðïéï ðïëýðëïêï, êáé Ýíáò áðëüò ÷ñÞó�çò äåí ìðïñåß íá �ï áí�é-ìå�ùðßóåé åýêïëá. Ìéá ëýóç üìùò åßíáé íá âñïýìå ìå êÜðïéï �ñüðï (ð.÷ó�ï Internet)�ï áí�ßó�ïé÷ï style ð.÷. fan
yh.sty êáé íá �ï âÜëïõìå ó�ïíêá�Üëëçëï öÜêåëï ðïõ �ï Latex �ï øÜ÷íåé ð.÷. 
 : \texmf\tex\latex êáéíá ìçí îå÷Üóïõìå íá áíáíåþóïõìå �çí âÜóç äåäïìÝíùí ìáò, (áõ�ü ãßíå�áéìÝóá áðü �ï Miktex, Options, Refresh Database), þó�å íá êá�áãñáöåß çýðáñîç �ïõ áíáöåñïìÝíïõ style, þó�å áðü åäþ êáé ó�ï åîÞò íá ÷ñçóéìï-ðïéåß�áé áðü �ï Latex êá�Ü �çí 
ompilation.Áêüìá, êÜðïéåò öïñÝò, åíþ Ý÷ïõìå ïñßóåé Åõñå�Þñéï(-index ) �åëéêÜìå�Ü �çí 
ompilation äåí �ï âëÝðïõìå. Ôü�å ðñÝðåé íá åëÝãîïõìå ðñþ�ïí,áí Ý÷ïõìå âÜëåé óùó�Ü ó�çí áñ÷Þ åêåß ðïõ áíïßãïõìå �á ðáêÝ�á �çí åí�ïëÞ\index{makeidx} \index{makeindex}% ÂïçèÜåé ó�ï íá ãßíåé �ï index\usepa
kage{makeidx}\makeindexêáé äåý�åñïí áí ó�ï �Ýëïò ðñéí �ï \end{do
ument} Ý÷ïõìå ãñÜøåé \print−index ãéá íá �õðùèåß �ï Åõñå�Þñéï. Áí üëá áõ�Ü åßíáé óùó�Ü êáé ðÜëé äåí



24 5. �áñá�çñÞóåéò-Åñù�Þóåéò�ï âëÝðïõìå �ñÝ÷ïõìå �ï �å÷-áñ÷åßï ìáò Üëëç ìéá öïñÜ “latexfilename:tex”ó�ç óõíÝ÷åéá äßíïõìå �çí åí�ïëÞ “makeindxfilename:ind” êáé ãéá Üëëçìéá öïñÜ �ñÝ÷ïõìå “latexfilename:tex”ÔÝëïò äßíïõìå ìéá ðéï ãåíéêÞ öüñìá ðïõ êáíåßò ðÜíù óå áõ�Þ ìðïñåßíá ãñÜøåé áêüìá êáé Ýíá ïëüêëçñï âéâëßï.�åíéêÞ öüñìá ãéá �ï ãñÜøéìï âéâëßïõ óå Latex% Ôï óýìâïëï "%" óçìáßíåé ó÷üëéá êáé ü�é áêïëïõèåß ìå�Ü áðü% áõ�ü äåí ìå�áöñÜæå�áé áðü �ïí ðñïåðåîåñãáó�ç.%Ôï\do
ument
lass êáèïñßæåé �ç óåëßäá, �ï ìÝãåèïò �ïí font% êáé �ïí �ýðï �ïõ êåéìÝíïõ ð.÷. report% äéáöïñå�éêÜ \do
ument
lass[12pt℄{arti
le} ê.á.% ìïéá êáé �ï \do
ument
lass[12pt℄{book}\do
ument
lass[12pt℄{book}%Öïñ�þíïí�áé �á ðáêÝ�á\usepa
kage{latexsym}\usepa
kage{amssymb}\usepa
kage{amsmath}\usepa
kage{amsfonts}\usepa
kage{amsthm}\usepa
kage{ygreek2e}\input{epsf.tex} % Áíïßãåé �ç âéâëéïèÞêç ãéá �çí åéóáãùãÞ ãñáöéêþí\usepa
kage{makeidx}% Ôï ðáêÝ�ï ãéá �ï åõñå�Þñéï(-index)\makeindex % �éá íá ö�éÜîïõìå ó�ï �Ýëïò �ïõ áñ÷åßï Index% ÅðéëÝãïõìå �ï style\usepa
kage{fan
yh}\pagestyle{fan
y}\textwidth=13.0
m%Ïñßæåé �ï ðëÜ�ïò �çò óåëßäáò (ãñáììÝíïõ êåéìÝíïõ) óå 
m\textheight=20.0
m%Ïñßæåé �ï ìÞêïò �çò óåëßäáò (ãñáììÝíïõ êåéìÝíïõ) óå 
m\evensidemargin=1
m%Ïñßæïõí �ï äåîéü êåíü áðü ðïý íá áñ÷ßæåé ç óåëßäáò óå 
m\oddsidemargin=1
m%Ïñßæïõí �ï áñéó�åñü êåíü áðü ðïý íá áñ÷ßæåé ç óåëßäáò óå 
m\parindent=0.8
m % Ïñßæåé �ï paragraph indentation\parskip=0.1
m % Ïñßæåé �ï separation between par.\toleran
e=10000 %\brokenpenalty=10000\headheight 0
m %ðÜíù êåíü\footheight 0
m %êÜ�ù êåíü% Ïñßæåé �ï �çí áðüó�áóç ìå�áîý �ïí ãñáììþí.\renew
ommand{\baselinestret
h}{1.2} % ìïéá \def\baselinestret
h{1.4}\headsep = 1.5
m \topmargin = 0
m% íÝá åí�ïëÞ �ç ïñßæåé åíá íÝï font%\newfont{\Bb}{msbm10 s
aled\magstep{1}}%Êáèïñéæåé �ïí �ß�ëï ó�ï ðÜíù ìÝñïò �çò êÜèå óåëßäáò\renew
ommand{\
haptermark}[3℄%{\markboth{\upper
ase{\the
hapter.\ #1}}{}}\renew
ommand{\se
tionmark}[1℄%{\markright{\upper
ase{\these
tion.\ #1}}}



5. �áñá�çñÞóåéò-Åñù�Þóåéò 25\setlength{\headrulewidth}{0.5pt} \setlength{\footrulewidth}{0pt}\new
ommand{\helv}{%\fontsize{8}{10}\sele
tfont}\lhead[{\bf \helv \thepage}℄{{\bf \helv \rightmark}} \rhead[{\bf\helv ÊÅÖÁËÁÉÏ \the
hapter}℄{{\bf \helv \thepage}} \
foot{}%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%H \renew
ommand îáíáïñßæåé êÜðïéåò Þäç õðÜñ÷ïõóåò åí�ïëÝò%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\renew
ommand\
ontentsname{�åñéå÷üìåíá}\renew
ommand\bibname{Âéâëéïãñáößá}\renew
ommand\indexname{Åõñå�Þñéï}\renew
ommand\figurename{Ó÷Þìá�á}\renew
ommand\tablename{�ßíáêåò}\renew
ommand\
haptername{ÊåöÜëáéï}\renew
ommand\appendixname{�áñÜñ�çìá}%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%H \new
ommand ïñßæåé êÜðïéåò åí�ïëÝò �ç íÝá åí�ïëÞ �çí%%êáëïýìå ð.÷. \R\new
ommand{\R}{I \hspa
e{-1.5mm} R}\new
ommand{\N}{I \hspa
e{-1.5mm} N}\new
ommand{\C}{\mathbb{C}}\newtheorem{thm}{\noindent Èåþñçìá}[se
tion℄\newtheorem{
or}{\noindent �üñéóìá}[se
tion℄\newtheorem{lem}{\noindent ËÞììá}[se
tion℄\newtheorem{prop}{\noindent �ñü�áóç}[se
tion℄\newtheorem{defn}{\noindent Ïñéóìüò}[se
tion℄\newtheorem{exer}{\noindent ÁóêÞóåéò}[se
tion℄\newtheorem{exam}{\noindent �áñÜäåéãìá}[se
tion℄\newtheorem{exams}{\noindent �áñáäåßãìá�á}[se
tion℄\newtheorem{notation}{\noindent Óçìåßùóç}[se
tion℄\newtheorem{examremark}{\noindent �áñáäåßãìá�á êáé �áñá�çñÞóåéò}[se
tion℄\newtheorem{examprop}{\noindent �áñáäåßãìá�á êáé Éäéü�ç�åò}[se
tion℄\newtheorem{para}{\noindent �áñá�Þñçóç}[se
tion℄\newtheorem{paras}{\noindent �áñá�çñÞóåéò}[se
tion℄% Áñ÷Þ êåéìÝíïõ Latex\begin{do
ument}\thispagestyle{empty}% Ôß�ëïò åñãáóßáò, çìåñïìçíßá êáé ó�ïé÷åßá óõããñáöÝá.\title{{\LARGE Ôß�ëïò Åñãáóßáò}\\ % �ï \\ óçìáßíåé áëëáãÞ ãñáììÞò.}\author{\\{\LARGE Ïíïìá ÓõããñáöÝá}\\\\Áëëá ó�ïé÷åßá ãéá �ïí Ôß�ëï\\}\date{\today}\maketitle% Ö�éÜ÷íåé ðåñéå÷üìåíá ó�çí åñãáóßá ìáò\tableof
ontents



26 5. �áñá�çñÞóåéò-Åñù�Þóåéò% Ìå input êáëïýìå Üëëá áñ÷åßá êåéìÝíïõ ãñáììÝíï óå Latex,% åßíáé Ýíáò êáëüò �ñüðïò ãéá íá ðñïóèÝ�ïõìå êåßìåíï, óå ïðïéï% óçìåßï �ïõ êåéìÝíïõ ìáò. Áõ�ü âïçèÜ íá óðÜìå óå êïììÜ�éá,% �ï áñ÷éêü ÷áþäåò êåßìåíï. �.÷.% \input {latex.tex}% ×ùñßæïõìå �ï êåßìåíï ìáò óå êåöÜëáéá.\
hapter{Ôß�ëïò Êåöáëáßïõ}Êåßìåíï 1 \\% ×ùñßæïõìå óå �ìÞìá�á �ï êÜèå êåöÜëáéï.\se
tion{Ôß�ëïò Õðïêåöáëáßïõ}Êåßìåíï 2 \\% ×ùñßæïõìå óå ðáñáãñÜöïõò �ï êÜèå õðïêåöÜëáéï.\subse
tion{Ôß�ëïò ðáñáãñÜöïõ Õðïêåöáëáßïõ}Êåßìåíï 3 \\ÂÜæù �ç ëÝîç Latex ó�ï åõñå�Þñéï.\\% �éá íá ìðåé ìéá ëÝîåé ó�ï Index ãñÜöïõìå ð.÷.\index{Latex}Ìðïñþ íá Ý÷ù êáé Áëëá êåöÜëáéá êáé Áëëá õðïêåöÜëáéá. . . \\% Óå ðåñßð�ùóç ðïõ èÝëïõìå íá ãñÜøïõìå appendix\appendix% Êåßìåíï �áñáñ�Þìá�ïò (-appendix) \\\
hapter{Ôß�ëïò Êåöáëáßïõ �áñáñ�Þìá�ïò}Êåßìåíï 1 �áñáñ�Þìá�ïò (-appendix) \\\se
tion{Ôß�ëïò Õðïêåöáëáßïõ �áñáñ�Þìá�ïò}Êåßìåíï 2 Õðïêåöáëáßïõ �áñáñ�Þìá�ïò (-appendix) \\\subse
tion{Ôß�ëïò �áñáãñÜöïõ Õðïêåöáëáßïõ �áñáñ�Þìá�ïò}Êåßìåíï 3 �áñáãñÜöïõ Õðïêåöáëáßïõ �áñáñ�Þìá�ïò (-appendix)\\Ìðïñþ íá Ý÷ù êáé Áëëá êåöÜëáéá êáé Áëëá õðïêåöÜëáéá. . . \\\begin{thebibliography}{99} % Áñ÷Þ �çò âéâëéïãñáößáò% �ñÜöïõìå �ïí �ß�ëï ìå �ï ïðïßï èá �çí êáëïýìå �ç óõãêåêñéìÝíç% âéâëéïãñáößá ð.÷ anafora1 êáé äßðëá �á ó�ïé÷åßá �çò áíáöïñÜò.% êáëïýìå �çí âéâëéïãñáößá ìå \
ite{anafora1} óå ïðïßï óçìåßï �ïõ% êåéìÝíïõ èÝëïõìå êáé áí�ßó�ïé÷ç áõ�üìá�á Ýíá áñéèìü.\bibitem{anafora1} "Ôß�ëïò âéâëßïõ" Áëëá ó�ïé÷åßá �ïõ.\bibitem{anafora2} "Ôß�ëïò âéâëßïõ" Áëëá ó�ïé÷åßá �ïõ.\end{thebibliography} % �Ýëïò �çò âéâëéïãñáößáò.% Åäþ èá ìáò �õðþóåé ìå áõ�Þ �çí åí�ïëÞ �ï Index\printindex\end{do
ument} % �Ýëïò êåéìÝíïõ Latex



6. �ñáììá�ïóåéñÝò êáé ÅéäéêÜóýìâïëá ó�ï Latex
6.1 �ïëõ�ïíéêü¸íá áêüìá ìåãÜëï ðëåïíÝê�çìá �ïõ LaTex åßíáé ü�é ìðïñïýìå íá ãñÜ-øïõìå Üìåóá áñ÷áßá êåßìåíá ìå ïîåßá, âáñåßá, øéëÝò äáóåßåò êáé ðåñéóðù-ìÝíåòÞ \â ç \ø á \ä á \øï á \äï á \øâ á \äâ á \ð ù \äð ù \øð ù$\hat{á}$ $\
he
k{á}$ $\breve{á}$ $\a
ute{á}$$\grave{á}$ $\tilde{á}$ $\bar{á}$$\dot{á}$ $\ddot{á}$ $\a
ute{\ddot{á}}$ $\varpi$ \
{ù}êáé èá äïýìåÞ � § ¨ © ª ²á ³á � µù ù́ á̂ á̌ á̆ á́ á̀ á̃ á̄ á̇ á̈ ´̈á $ �ù¢ëëá óýìâïëá�ßíáêåò 6.1. Åéäéêïß ×áñáê�Þñåò.�o \`o �o \'o ô \^o ~o \~o�o \=o _o \.o �o \"o �
 \
 
�o \u o �o \v o }o \H o �o \
 oo. \d o o� \b o ⁀oo \t oo� \oe � \OE � \ae � \AE�a \aa �A \AA� \o � \O  l \l  L \L� \i � \j < !` > ?`
6.2 �ñáììá�ïóåéñÝò



28 6. �ñáììá�ïóåéñÝò êáé ÅéäéêÜ óýìâïëá ó�ï Latex�ßíáêåò 6.2. �ñáììá�ïóåéñÝò.\textrm{...} roman \textsf{...} sans serif\texttt{...} typewriter\textmd{...} medium \textbf{...} bold fa
e\textup{...} upright \textit{...} itali
\textsl{...} slanted \texts
{...} small 
aps\emph{...} emphasized \textnormal{...} do
ument font�ßíáêåò 6.3. ÌÝãåèïò �ñáììá�ïóåéñþí.\tiny tiny font\s
riptsize 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�ßíáêåò 6.4. Absolute Point Sizes in Standard Classes.size 10pt (default) 11pt option 12pt option\tiny 5pt 6pt 6pt\s
riptsize 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�ßíáêåò 6.5. Ìáèçìá�éêÝò �ñáììá�ïóåéñÝò.\mathrm{...} Roman Font\mathbf{...} Boldface Font\mathsf{...} Sans Serif Font\mathtt{...} Typewriter Font\mathit{...} Italic Font\math
al{...} CALLIGRAPHIC FONT\mathnormal{...} Normal Font



6.3 ÅéäéêÜ óýìâïëá ó�ï Latex 296.3 ÅéäéêÜ óýìâïëá ó�ï LatexTable 1: Greek Letters� \alpha � \theta o o � \tau� \beta # \vartheta � \pi � \upsilon
 \gamma � \iota $ \varpi � \phiÆ \delta � \kappa � \rho ' \varphi� \epsilon � \lambda % \varrho � \
hi" \varepsilon � \mu � \sigma  \psi� \zeta � \nu & \varsigma ! \omega� \eta � \xi � \Gamma � \Lambda� \Sigma 	 \Psi � \Delta � \Xi� \Upsilon 
 \Omega � \Theta � \Pi� \PhiTable 2: Binary Operation Symbols
± \pm ∩ \
ap ⋄ \diamond ⊕ \oplus
∓ \mp ∪ \
up △ \bigtriangleup ⊖ \ominus
× \times ⊎ \uplus ▽ \bigtriangledown ⊗ \otimes
÷ \div ⊓ \sq
ap / \triangleleft ⊘ \oslash
∗ \ast ⊔ \sq
up . \triangleright ⊙ \odot? \star ∨ \vee � \lhd © \big
ir

◦ \
ir
 ∧ \wedge � \rhd † \dagger
• \bullet \ \setminus � \unlhd ‡ \ddagger
· \
dot ≀ \wr � \diamond ∐ \amalg
+ + − −Table 3: Relation Symbols
≤ \leq ≥ \geq ≡ \equiv |= \models
≺ \pre
 ≻ \su

 ∼ \sim ⊥ \perp
� \pre
eq � \su

eq ≃ \simeq | \mid
≪ \ll ≫ \gg ≍ \asymp ‖ \parallel
⊂ \subset ⊃ \supset ≈ \approx ./ \bowtie
⊆ \subseteq ⊇ \supseteq ∼= \
ong 1 \Join
⊏ \sqsubset ⊐ \sqsupset 6= \neq ^ \smile
⊑ \sqsubseteq ⊒ \sqsupseteq :

= \doteq _ \frown
∈ \in ∋ \ni ∝ \propto = =
⊢ \vdash ⊣ \dashv < < > >
: : Table 4: Pun
tuation Symbols; ; ; ; : \
olon : \ldotp · \
dotpTable 5: Arrow Symbols
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← \leftarrow ←− \longleftarrow ↑ \uparrow
⇐= \Longleftarrow ⇑ \Uparrow → \rightarrow
↓ \downarrow ⇒ \Rightarrow =⇒ \Longrightarrow
↔ \leftrightarrow ←→ \longleftrightarrow l \updownarrow
⇐⇒ \Longleftrightarrow m \Updownarrow 7→ \mapsto
ր \nearrow ←- \hookleftarrow ,→ \hookrightarrow( \leftharpoonup * \rightharpoonup ւ \swarrow+ \rightharpoondown տ \nwarrow ⇋ \rightleftharpoons
⇐ \Leftarrow −→ \longrightarrow ⇓ \Downarrow
⇔ \Leftrightarrow 7−→ \longmapsto ւ \swarrow) \leftharpoondown ; \leadstoTable 6: Mis
ellaneous Symbols: : : \ldots · · · \
dots ... \vdots . . . \ddots

ℵ \aleph ′ \prime ∀ \forall ∞ \infty
~ \hbar ∅ \emptyset ∃ \exists 2 \Box{ \imath ∇ \nabla ¬ \neg 3 \Diamond| \jmath √ \surd [ \flat △ \triangle` \ell ⊤ \top \ \natural ♣ \
lubsuit} \wp ⊥ \bot ℄ \sharp ♦ \diamondsuit
ℜ \Re ‖ \| \ \ba
kslash ♥ \heartsuit
ℑ \Im ∠ \angle � \partial ♠ \spadesuit
℧ \mho : : | |Table 7: Variable-sized SymbolsP \sum T \big
ap J \bigodot Q \prodS \big
up N \bigotimes ` \
oprod F \bigsq
upL \bigoplus R

\int W \bigvee U \biguplusH
\oint V \bigwedgeTable 8: Log-like Symbols
\ar

os \
os \
s
 \exp \ker \limsup
\min \sinh \ar
sin \
osh \deg \g
d
\lg \ln \Pr \sup \ar
tan \
ot
\det \hom \lim \log \se
 \tan
\arg \
oth \dim \inf \liminf \max
\sin \tanhTable 9: Delimiters

( ( ) ) ↑ \uparrow ⇑ \Uparrow
[ [ ] ] ↓ \downarrow ⇓ \Downarrow
{ \{ } \} l \updownarrow m \Updownarrow
⌊ \lf loor ⌋ \rfloor ⌈ \l
eil ⌉; \r
eil;
〈 \langle 〉 \rangle = = \ \ba
kslash
| | ‖ \|Table 10: Large Delimiters{ \rmousta
he z \lmousta
he ; \rgroup : \lgroup
| \arrowvert ‖ \Arrowvert > \bra
evert
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entsâ \hat{a} á \a
ute{a} ā \bar{a} ȧ \dot{a}ă \breve{a} ǎ \
he
k{a} à \grave{a} a \ve
{a}ä \ddot{a} ã \tilde{a}Table 12: Some other 
onstru
tionsfab
 \widetilde{ab
} 
ab
 \widehat{ab
} ←−ab
 \overleftarrow{ab
}−→ab
 \overrightarrow{ab
} ab
|{z} \underbra
e{ab
} ab
xyz \fra
{ab
}{xyz}ab
 \overline{ab
} ab
 \underline{ab
} z}|{ab
 \overbra
e{ab
}√ab
 \sqrt{ab
} n√ab
 \sqrt[n]{ab
} f ′ f ′





7. �åíéêÜ ãéá �ñáöéêÜ êáéÅéêüíåò
¼ëï êáé ðåñéóóü�åñïé Üíèñùðïé ÷ñçóéìïðïéïýí LATEXãéá �ç ó�ïé÷åéïèå-óßá �ïõ êåéìÝíïõ �ïõò. Ôï LATEX ðñïóöÝñåé åðßóçò �ç äõíá�ü�ç�á ãéá �çãñáöéêÞ ðáñáãùãÞ áðü êåéìåíü-ðåñéãñáöÝò.ÅðéðëÝïí, õðÜñ÷ïõí áñêå�Ýò äéÜöïñåò åðåê�Üóåéò �ïõ LATEXðïõ Ý÷ïõíäçìéïõñãçèåß ðñïêåéìÝíïõ íá õðåñíéêçèïýí ïé ðåñéïñéóìïß (ðïõ ðñïêáëïýíïé êåéìåíü-ðåñéãñáöÝò) êáé íá äþóïõí ó�ïí ó÷åäéáó�Þ ðñüóèå�åò äõíá-�ü�ç�åò. Óå áõ�ü �ï �ìÞìá, èá ìÜèå�å ëßãá ðñÜãìá�á ãéá �çí ðáñáãùãÞãñáöéêþí.7.1 ÅéóáãùãÞ ó�á �ñáöéêÜÔï ðåñéâÜëëïí pi
ture åðé�ñÝðåé �éò åéêüíåò Üìåóá ìÝóá ó�ï LATEX(ðéïëåð�ïìåñÞò ðåñéãñáöÞ ìðïñåß íá âñåèåß ó�ï manual). Áö' åíüò, õðÜñ÷ïõíìÜëëïí áõó�çñïß ðåñéïñéóìïß, ìéá êáé �á ðÜí�á èá ðñÝðåé íá ó÷åäéÜæïí�áéáðü êëßóåéò åõèõãñÜììùí �ìçìÜ�ùí êáé êýêëùí ðïõ ïé áê�ßíåò åßíáé ðåñéï-ñéóìÝíåò ìå ìéá ó�åíÞ åðéëïãÞ �éìþí. Áö' å�Ýñïõ, �ï ðåñéâÜëëïí pi
ture�ïõ LATEX2" öÝñíåé �çí åí�ïëÞ \qbezier (\q" óçìáßíåé\ �å�ñáãùíéêü ")ðïõ ìáò äßíåé íÝåò êáé ðïëëÝò äõíá�ü�ç�åò ó�ï ó÷åäéáóìü. �ïëëÝò óõ÷íÜ÷ñçóéìïðïéçìÝíåò êáìðýëåò üðùò ïé êýêëïé, ïé åëëåßøåéò, Þ ïé áëõóïåéäåßòêáìðýëåò ìðïñïýí íá ðñïóåããéó�ïýí éêáíïðïéç�éêÜ áðü �éò �å�ñáãùíéêÝòêáìðýëåò \qbezier, áí êáé áõ�ü ìðïñåß íá áðáé�Þóåé êÜðïéï ìáèçìá�éêüêüðï. ÅðéðëÝïí õðÜñ÷ïõí ðñïãñÜììá�á üðùò áõ�Ü ðïõ åìåßò ó÷åäéÜæïõìåìå �ïí êëáóéêü �ñüðï (mouse) êáé áõ�Ü åß�å ðáñÜãïõí êþäéêá ðïõ ìðï-ñïýìå íá åéóÜãïõìå Üìåóá ó�ï LATEX2" åß�å ðáñÜãïõí post
ript åéêüíåò�éò ïðïßåò ìðïñïýìå íá åéóÜãïõìå ìå �çí åí�ïëÞ pi
ture Þ �gure. ÔÝ�ïéáðñïãñÜììá�á åßíáé �ï jpi
Edt (www.jpi
edt.org), �ï latex
ad (windows-Dos), Gnuplot (Windows-Linux) êáé �ï x�g (Linux).Áí êáé ï ðñïãñáììá�éóìüò åéêüíùí Üìåóá óå LATEX åßíáé óïâáñÜ ðå-ñéïñéó�éêüò êáé óõ÷íÜ ìÜëëïí åíï÷ëç�éêüò, õðÜñ÷ïõí áêüìá ëüãïé íá �ïíáêïëïõèïýìå. �áêÝ�á üðùò epi
 êáé eepi
, Þ pstri
ks âïçèïýí ãéá íááðïâÜëåé êáíåßò �ïõò ðåñéïñéóìïýò ðïõ ðáñáêùëýïõí �ï áñ÷éêü ðåñéâÜëëïípi
ture êáé åíéó÷ýåé ðïëý �ç ãñáöéêÞ äýíáìç �ïõ LATEX.



34 7. �åíéêÜ ãéá �ñáöéêÜ êáé Åéêüíåò7.2 Ôï ðåñéâÜëëïí Åéêüíùí7.2.1 ÂáóéêÝò Åí�ïëÝò�éá íá ãñÜøïõìå ó�ï ðåñéâÜëëïí pi
ture ç âáóéêÞ åí�ïëÞ óõí�Üóóå�áéùò åîÞò:\begin{pi
ture}(x; y). . . \end{pi
ture}Þ \begin{pi
ture}(x; y)(x0 ; y0). . . \end{pi
ture}üðïõ x; y; x0; y0 ïé áñéèìïß áíáöÝñå�áé ó�ï \unitlength, �ï ïðïßï ìðï-ñåß íá áëëÜîåé ïðï�åäÞðï�å (áëëÜ ü÷é ìÝóá óå Ýíá ðåñéâÜëëïí pi
ture)ìå ìéá åí�ïëÞ üðùò:\setlength{\unitlength}{1.2
m}Ç ðñïêáèïñéóìÝíç �éìÞ �ïõ \unitlength åßíáé 1pt. Ôï ðñþ�ï æåõãÜñé,
(x; y), åßíáé �ï ìÝãåèïò �ïõ ïñèïãùíßïõ äéáó�Þìá�ïò, ìÝóá ó�ï Ýããñáöï,ðïõ èá êá�áëÜâåé ç åéêüíá. Ôï äåý�åñï ðñïáéñå�éêü æåõãÜñé, (x0; y0), ïñßæåé�éò óõí�å�áãìÝíåò �ïõ êá�þ�á�ïõ áñéó�åñïý óçìåßïõ ðïõ �ïðïèå�åß�áé çãùíßá �ïõ ðáñáðÜíù ïñèïãþíéïõ.Ïé ðåñéóóü�åñåò åí�ïëÝò ó÷åäßùí Ý÷ïõí ìéá áðü �éò äýï ìïñöÝò\put(x; y){obje
t}Þ \multiput(x; y)(�x;�y){n}{obje
t}Ïé êáìðýëåò B�ezier åßíáé ìéá åîáßñåóç. Áõ�Ýò óýñïí�áé ìå �çí åí�ïëÞ\qbezier(x1; y1)(x2; y2)(x3; y3)7.2.2 Åõèýãñáììá �ìÞìá�á\setlength{\unitlength}{3
m}\begin{pi
ture}(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{pi
ture} �

�
�

�
�

�
�

��

�
�
�
�
�
�
�
��

�
�
�
�
�
�
�
��

\put(x; y){\line(x1; y1){length}}Ç åí�ïëÞ \line Ý÷åé äýï ïñßóìá�á:1. �ï äéÜíõóìá êá�åýèõíóçò,2. êáé �ï ìÞêïò.Ïé �éìÝò �ïõ äéáíýóìá�ïò êá�åýèõíóçò åßíáé ðåñéïñéóìÝíåò ó�ïõò áêÝ-ñáéïõò áñéèìïýò



7.2 Ôï ðåñéâÜëëïí Åéêüíùí 35
−6; −5; : : : ; 5; 6;êáé åßíáé �ï äéÜíõóìá ìå áñ÷Þ �ï (0; 0) êáé �Ýëïò �ï (x; y) (êáé �ïðïèå�åß�áé�ï (0; 0) ìå ðáñÜëëçëç ìå�áöïñÜ åêåß ðïõ ëÝåé �ï (x; y) �ïõ put, áêüìá �ïx êáé �ï y äåí èá ðñÝðåé íá äéáéñïýí�áé ìå�áîý �ïõò ð.÷. �ï æåõãÜñé (2,2)�ï êÜíïõìå (1,1) Þ �ï (4,6) �ï êÜíïõìå (2,3)). Ôï ìÞêïò åßíáé ó÷å�éêü ìå�ï \unitlength.7.2.3 Äéáíýóìá�á\setlength{\unitlength}{1mm}\begin{pi
ture}(30,30)\put(30,10){\ve
tor(1,0){30}}\put(30,10){\ve
tor(0,1){20}}\put(30,10){\ve
tor(-1,-1){10}}\put(30,10){\ve
tor(1,2){8}}\end{pi
ture} -

6

�
�

�	

�
�
�
���

Ôá âÝëç óýñïí�áé ìå �çí åí�ïëÞ\put(x; y){\ve
tor(x1; y1){length}}�éá �á âÝëç, �á óõó�á�éêÜ �ïõ äéáíýóìá�ïò êá�åýèõíóçò åßíáé áêüìáðéï ëåð�ïìåñþò ðåñéïñéóìÝíá ãéá �á �ìÞìá�á ãñáììþí, äçëáäÞ ïé �éìÝò �ïõäéáíýóìá�ïò êá�åýèõíóçò åßíáé ðåñéïñéóìÝíåò ó�ïõò áêÝñáéïõò áñéèìïýò
−6; −5; : : : ; 5; 6;êáé åßíáé �ï äéÜíõóìá ìå áñ÷Þ �ï (0; 0) êáé �Ýëïò �ï (x; y) (êáé �ïðïèå�Þ�å�ï (0; 0) ìå ðáñÜëëçëç ìå�áöïñÜ åêåß ðïõ ëÝåé �ï (x; y) �ïõ put, áêüìá �ïx êáé �ï y äåí èá ðñÝðåé íá äéáéñïýí�áé ìå�áîý �ïõò ð.÷. �ï æåõãÜñé (2,2)�ï êÜíù (1,1) Þ �ï (4,6) �ï êÜíïõìå (2,3)). Ôï ìÞêïò åßíáé ó÷å�éêü ìå �ï\unitlength.



36 7. �åíéêÜ ãéá �ñáöéêÜ êáé Åéêüíåò7.2.4 Êýêëïé\setlength{\unitlength}{1mm}\begin{pi
ture}(60, 40)\put(20,30){\
ir
le{1}}\put(20,30){\
ir
le{2}}\put(20,30){\
ir
le{4}}\put(20,30){\
ir
le{8}}\put(20,30){\
ir
le{16}}\put(20,30){\
ir
le{32}}\put(15,10){\
ir
le*{1}}\put(20,10){\
ir
le*{2}}\put(25,10){\
ir
le*{3}}\put(30,10){\
ir
le*{4}}\put(35,10){\
ir
le*{5}}\end{pi
ture}
bej��

��
&%
'$
&%
'$

r u x z }

Ç åí�ïëÞ\put(x; y){\
ir
le{diameter}}óýñåé Ýíáí êýêëï ìå �ï êÝí�ñï (x; y) êáé äéáìÝ�ñï (ü÷é áê�ßíá). Ôï ðåñé-âÜëëïí pi
ture áíáãíùñßæåé ìüíï �éò äéáìÝ�ñïõò ìÝ÷ñé ðåñßðïõ 14mm,,êáé áêüìç êáé êÜ�ù áðü áõ�ü �ï üñéï, äåí åßíáé üëåò ïé äéÜìå�ñïé äõíá�Ýò.Ôï \
ir
le* ç åí�ïëÞ ðáñÜãåé �ïõò äßóêïõò (ãåìéóìÝíïé êýêëïé).Áêüìá êÜðïéï ìðïñåß íá ðñÝðåé íá ðñïóöýãåé ó�éò ðñüóèå�åò óõóêåõá-óßåò,üðùò eepi
 Þ pstri
ks. �éá ìéá ëåð�ïìåñÞ ðåñéãñáöÞ áõ�þí �ùí óõ-óêåõáóéþí, äåß�å �ï [6℄.ÕðÜñ÷åé åðßóçò Üëëç ìéá äõíá�ü�ç�á ìÝóá ó�ï ðåñéâÜëëïí pi
ture, ÅÜíêÜðïéïò äåí åßíáé öïâéóìÝíïò �ïõò áðáñáß�ç�ïõò ìáèçìá�éêïýò õðïëïãé-óìïýò (Þ áöÞíïí�áò �ïõò óå Ýíá ðñüãñáììá), ïé áõèáßñå�ïé êýêëïé êáé ïéåëëåßøåéò ìðïñïýí íá åðéäéïñèùèïýí ìáæß áðü �éò �å�ñáãùíéêÝò êáìðýëåòB�ezier. Äåß�å �ï ðáêÝ�ï graphi
sinlatex ãéá �á ðáñáäåßãìá�á êáé �á áñ÷åßáðçãÞò �çò Java.



7.2 Ôï ðåñéâÜëëïí Åéêüíùí 377.2.5 Êåßìåíï êáé �ýðïé\setlength{\unitlength}{1
m}\begin{pi
ture}(6,5)\thi
klines\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){$
$}\put(0.3,4){$F=\sqrt{s(s-a)(s-b)(s-
)}$}\put(3.5,0.4){$\displaystyles:=\fra
{a+b+
}{2}$}\end{pi
ture}
���������H
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��A BC ab 

F =

√s(s− a)(s− b)(s− 
)
s :=

a+ b + 

2

¼ðùò áõ�ü �ï ðáñÜäåéãìá ðáñïõóéÜæåé, �ï êåßìåíï êáé ïé �ýðïé ìðïñïýííá ãñáö�ïýí óå Ýíá ðåñéâÜëëïí pi
ture ìå ç åí�ïëÞ \put üðùò óõíÞèùò.7.2.6 Ç åí�ïëÞ \multiput êáé ç åí�ïëÞ \linethi
kness\setlength{\unitlength}{2mm}\begin{pi
ture}(30,20)\linethi
kness{0.075mm}\multiput(0,0)(1,0){31}%{\line(0,1){20}}\multiput(0,0)(0,1){21}%{\line(1,0){30}}\linethi
kness{0.15mm}\multiput(0,0)(5,0){7}%{\line(0,1){20}}\multiput(0,0)(0,5){5}%{\line(1,0){30}}\linethi
kness{0.3mm}\multiput(5,0)(10,0){3}%{\line(0,1){20}}\multiput(0,5)(0,10){2}%{\line(1,0){30}}\end{pi
ture}



38 7. �åíéêÜ ãéá �ñáöéêÜ êáé ÅéêüíåòÇ åí�ïëÞ\multiput(x; y)(�x;�y){n}{obje
t}Ý÷åé 4 åðé÷åéñÞìá�á: ç áöå�çñßá, �ï äéÜíõóìá ìå�áöïñÜò áðü Ýíá áí�é-êåßìåíï ó�ï åðüìåíï, ï áñéèìüò áí�éêåéìÝíùí, êáé �ï áí�éêåßìåíï ðïõ èáó÷åäéáó�åß. Ç åí�ïëÞ \linethi
kness éó÷ýåé ãéá ïñéæüí�éá êáé êÜèå�á�ìÞìá�á ãñáììþí, áëëÜ ïý�å ó�á ðëÜãéá �ìÞìá�á ãñáììþí, ïý�å ó�ïõòêýêëïõò. Åí�ïý�ïéò, éó÷ýåé ãéá �éò �å�ñáãùíéêÝò êáìðýëåò B�ezier!7.2.7 Ïâáë, êáé ïé åí�ïëÝò \thinlines, \thi
klines.\setlength{\unitlength}{1
m}\begin{pi
ture}(6,4)\linethi
kness{0.075mm}\multiput(0,0)(1,0){7}%{\line(0,1){4}}\multiput(0,0)(0,1){5}%{\line(1,0){6}}\thi
klines\put(2,3){\oval(3,1.8)}\thinlines\put(3,2){\oval(3,1.8)}\thi
klines\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{pi
ture}
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Ç åí�ïëÞ\put(x; y){\oval(w; h)}Þ \put(x; y){\oval(w; h)[position℄}�ï ïâÜë ðïõ Ý÷åé êÝí�ñï �ï (x; y) êáé ðëÜ�ïò w êáé ýøïò h. Ïé ðñïáé-ñå�éêÝò ðáñÜìå�ñïé position b, t, l, r, áíáöÝñïí�áé \ �ï êïñõöáßï-top","êá�þ�á�ï óçìåßï-bottom", \áñéó�åñü-left", \äåîéü-right", êáé ìðïñåß íáóõíäõáó�ïýí, üðùò �ï ðáñÜäåéãìá åðåîçãåß.Ôï ðÜ÷ïò ãñáììþí ìðïñåß íá åëåã÷èåß áðü äýï åßäç åí�ïëþí:\linethi
kness{length}áö' åíüò, \thinlines êáé áö' å�Ýñïõ \thi
klines. Åíþ\linethi
kness{length}



7.2 Ôï ðåñéâÜëëïí Åéêüíùí 39éó÷ýåé ìüíï ãéá �éò ïñéæüí�éåò êáé êÜèå�åò ãñáììÝò (êáé �éò �å�ñáãùíé-êÝò êáìðýëåò B�ezier), \thinlines êáé \thi
klines éó÷ýó�å ãéá �á ðëÜ-ãéá �ìÞìá�á ãñáììþí êáèþò åðßóçò êáé ãéá �ïõò êýêëïõò êáé ïâÜë.7.2.8 �ïëëáðëÜóéá ÷ñÞóç �ùí ðñïêáèïñéóìÝíùí êéâù�ßùíåéêüíùí.\setlength{\unitlength}{0.5mm}\begin{pi
ture}(120,168)\newsavebox{\foldera}% de
laration\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}% de
laration\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{pi
ture}

� � � �

� � � �

� � � �

� � � �

¸íá êéâþ�éï åéêüíùí ìðïñåß íá åßíáé de
lared áðü �çí åí�ïëÞ\newsavebox{name}åðßóçò de�ned åßíáé\savebox{name}(width,height)[position℄{
ontent}êáé �åëéêÜ áõèáßñå�á óõ÷íÜ íá åßó�å drawn êïí�Ü\put(x; y)\usebox{name}



40 7. �åíéêÜ ãéá �ñáöéêÜ êáé ÅéêüíåòÇ ðñïáéñå�éêÞ ðáñÜìå�ñïò position Ý÷åé �çí åðßäñáóç �ïõ êáèïñéóìïý�ïõ \óçìåßïõ áãêýñùí" �ïõ savebox. Ó�ï ðáñÜäåéãìá �ßèå�áé bl ó�ï ïðïßïâÜæåé �ï óçìåßï áãêýñùí ó�ï êá�þ�á�ï óçìåßï ðïõ áöÞíå�áé ó�ç ãùíßá�ïõ savebox. ¢ëëïò ïé ðñïóäéïñßæïí�åò èÝóçò åßíáé top êáé right.Ôï üñéóìá name áíáöÝñå�áé óå Ýíá äï÷åßï áðïèÞêåõóçò êáé åðïìÝ-íùò åßíáé áðü öýóç åí�ïëÞò (ðïõ áðï�åëåß �éò áí�ßó�ñïöåò êÜèå�ïõò ó�ïñåýìá ðáñÜäåéãìá). Ïé åãêéâù�éóìÝíåò åéêüíåò ìðïñïýí íá �ïðïèå�çèïýí:Óå áõ�ü �ï ðáñÜäåéãìá, �ï \foldera åßíáé ÷ñçóéìïðïéçìÝíïò ìÝóá ó�ïíêáèïñéóìü �ïõ \folderb.Ç åí�ïëÞ \oval Ýðñåðå íá ÷ñçóéìïðïéçèåß ùò åí�ïëÞ \line äåí åñãÜ-æå�áé åÜí �ï ìÞêïò �ìÞìá�ïò åßíáé ëéãü�åñï áðü ðåñßðïõ 3mm.7.2.9 Ôå�ñáãùíéêÝò êáìðýëåò B�ezier\setlength{\unitlength}{1
m}\begin{pi
ture}(6,4)\linethi
kness{0.075mm}\multiput(0,0)(1,0){7}{\line(0,1){4}}\multiput(0,0)(0,1){5}{\line(1,0){6}}\thi
klines\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}}\linethi
kness{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{pi
ture}
�
�
�
�
�
�
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HHHHHHHD
D
D
D
D
D

¼ðùò áõ�ü �ï ðáñÜäåéãìá åðåîçãåß, �ç äéÜóðáóç åíüò êýêëïõ óå 4 �å-�ñáãùíéêÝò êáìðýëåò B�ezier äåí åßíáé éêáíïðïéç�éêüò. ÔïõëÜ÷éó�ïí 8 áðáé-�ïýí�áé. Ï áñéèìüò ðáñïõóéÜæåé ðÜëé �çí åðßäñáóç ç åí�ïëÞ \linethi
knessó�éò ïñéæüí�éåò Þ êÜèå�åò ãñáììÝò, êáé \thi
klines êáé ïé åí�ïëÝò\thi
klines ó�á ðëÜãéá �ìÞìá�á ãñáììþí. Áõ�ü åðßóçò äåß÷íåé ü�é êáé



7.2 Ôï ðåñéâÜëëïí Åéêüíùí 41�á äýï åßäç åí�ïëþí Ý÷ïõí åðéð�þóåéò ó�éò �å�ñáãùíéêÝò B�ezier êáìðýëåò,êÜèå åí�ïëÞ áãíüçóç üëùí �ùí ðñïçãïýìåíùí áõ�þí.Áêüìá P1 = (x1; y1); P2 = (x2; y2) óçìåéþó�å ü�é �á óçìåßá �åëþí, êáém1; m2 åßíáé áí�ßó�ïé÷åò êëßóåéò, ìéáò �å�ñáãùíéêÞò êáìðýëçò B�ezier. ÔïåíäéÜìåóï óçìåßï åëÝã÷ïõ S = (x; y) äßíå�áé áðü �éò åîéóþóåéò






x =
m2x2 −m1x1 − (y2 − y1)m2 −m1

;y = yi +mi(x− xi) (i = 1; 2): (7.1)äåß�å �ï graphi
sinlatex ãéá Ýíá ðñüãñáììá �çò Java ðïõ ðáñÜãåé ç áðá-ñáß�ç�ç \qbezier ãñáììÞ åí�ïëÞò.7.2.10 ÁëõóïåéäÞò êáìðýëç\setlength{\unitlength}{1
m}\begin{pi
ture}(4.3,3.6)(-2.5,-0.25)\put(-2,0){\ve
tor(1,0){4.4}}\put(2.45,-.05){$x$}\put(0,0){\ve
tor(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)\linethi
kness{.075mm}\multiput(-2,0)(1,0){5}{\line(0,1){3}}\multiput(-2,0)(0,1){4}{\line(1,0){4}}\linethi
kness{.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}}



42 7. �åíéêÜ ãéá �ñáöéêÜ êáé Åéêüíåò\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){\
ir
le*{0.2}}\end{pi
ture} -x
6
y

uÓå áõ�Þí �çí åéêüíá, êÜèå óõììå�ñéêü ìéóü �çò áëõóïåéäïýò êáìðýëçòy = cosh x − 1 ðñïóåããßæå�áé áðü ìéá åîßóùóç äåõ�Ýñïõ âáèìïý êáìðýëçB�ezier. Ôï äåîéü ìéóü �çò êáìðýëçò �åëåéþíåé ó�ï óçìåßï (2; 2:7622),ç êëßóç �ïõ Ý÷åé åêåß �çí �éìÞ m = 3:6269. ×ñçóéìïðïéïýìå ðÜëé �çíåîßóùóç(7.1), ìðïñïýìå íá õðïëïãßóïõìå �á åíäéÜìåóá óçìåßá åëÝã÷ïõ.Ôï áðï�Ýëåóìá åßíáé (1:2384; 0) êáé (−1:2384; 0). Ïé ó�áõñïß äåß÷íïõí �áóçìåßá �çò real áëõóïåéäïýò êáìðýëçò. Ôï ëÜèïò åßíáé ìüëéò áîéïðñüóå-÷�ï, üí�áò ëéãü�åñï áðü Ýíá �ïéò åêá�ü.Áõ�ü �ï ðáñÜäåéãìá åðéóçìáßíåé �ç ÷ñÞóç �çò ðñïáéñå�éêÞò ðáñáìÝ�ñïõ\begin{pi
ture} åí�ïëÞ. Ç åéêüíá êáèïñßæå�áé ó�éò êá�Üëëçëåò \ ìáèç-ìá�éêÝò " óõí�å�áãìÝíåò ó, åíþ áðü �çí åí�ïëÞ\begin{pi
ture}(4.3,3.6)(-2.5,-0.25)ó�ç ÷áìçëü�åñç áñéó�åñÞ ãùíßá �çò (ðïõ ÷áñáê�çñßæå�áé áðü �ï ìáýñïäßóêï) ïñßæïí�áé ïé óõí�å�áãìÝíåò (−2:5;−0:25).7.2.11 Ôá÷ý�ç�á ó�çí åéäéêÞ èåùñßá �çò ó÷å�éêü�ç�áò\setlength{\unitlength}{1
m}\begin{pi
ture}(6,4)(-3,-2)\put(-2.5,0){\ve
tor(1,0){5}}\put(2.7,-0.1){$\
hi$}\put(0,-1.5){\ve
tor(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){$\beta=v/
=\tanh\
hi$}\qbezier(0,0)(0.8853,0.8853)(2,0.9640)\qbezier(0,0)(-0.8853,-0.8853)(-2,-0.9640)\put(-3,-2){\
ir
le*{0.2}}\end{pi
ture}
- �6

� = v=
 = tanh�
t



7.3 XY-pi
 43Ôá óçìåßá åëÝã÷ïõ �ùí äýï êáìðõëþí B�ezier õðïëïãßó�çêáí ìå �ïõò�ýðïõò (7.1). Ï èå�éêüò êëÜäïò êáèïñßæå�áé áðü P1 = (0; 0); m1 = 1êáé P2 = (2; tanh 2); m2 = 1= cosh2 2. �Üëé, ç åéêüíá êáèïñßæå�áé áðüìáèçìá�éêÞò Üðïøçò áðü êá�Üëëçëåò óõí�å�áãìÝíåò, êáé �ç ÷áìçëü�åñçáñéó�åñÞ ãùíßá ðïõ ïñßæå�áé áð' �éò ìáèçìá�éêÝò óõí�å�áãìÝíåò (−3;−2)(ìáýñïò äßóêïò).7.3 XY-pi
Ï Alberto Manuel Brand~ao Sim~oes, email:albie�alfarrabio.di.uminho.pt,êá�áóêåýáóå Ýíá ðáêÝ�ï �ï Xy-pi
 ðïõ åßíáé Ýíá åéäéêü ðáêÝ�ï ãéá �áäéáãñÜììá�á ó÷åäßùí. �éá íá �ï ÷ñçóéìïðïéÞóåé êáíåßò, áðëÜ ðñïóèÝó�å�çí áêüëïõèç ãñáììÞ ó�ïí ðñüëïãï �ïõ åããñÜöïõ óáò:\usepa
kage[options℄{xy} �ï options åßíáé Ýíáò êá�Üëïãïò óõíáñ�Þ-óåùí áðü �ï XY-pi
 ï ïðïßïò öïñ�þíå�áé.XY-pi
 öïñ�þíåé �á äéáãñÜììá�á ðïõ óýñïí�áé ðÝñá áðü ìéá ìÞ�ñá-ðñïóáíá�ïëéóìÝíïõ êáìâÜ, üðïõ êÜèå ó�ïé÷åßï äéáãñáììÜ�ùí �ïðïèå�åß�áéóå ìéá áõëÜêùóç ìç�ñþí:\begin{displaymath}\xymatrix{A & B \\C & D }\end{displaymath} A BC DÇ åí�ïëÞ \xymatrix ðñÝðåé íá ÷ñçóéìïðïéçèåß ìÝóá óå ìáèçìá�éêü êåß-ìåíï. Åäþ, åìåßò ïñßæïõìå äýï ãñáììÝò êáé äýï ó�Þëåò. �éá íá ãßíåé áõ�Þç ìÞ�ñá äéÜãñáììá èá ðñÝðåé íá ðñïó�åèïýí �á êá�åõèõíüìåíá âÝëç ÷ñç-óéìïðïéþí�áò �çí åí�ïëÞ \ar.\begin{displaymath}\xymatrix{ A \ar[r℄ & B \ar[d℄ \\D \ar[u℄ & C \ar[l℄ }\end{displaymath} A // B
��DOO CooÇ åí�ïëÞ ãéá �á âÝëç �ïðïèå�åß�áé ó�ï êý��áñï ðñïÝëåõóçò ãéá �ï âÝ-ëïò. Ôá ïñßóìá�á åßíáé ç êá�åýèõíóç ðïõ �ï 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

��   @
@@

@@
@@

// BD C



44 7. �åíéêÜ ãéá �ñáöéêÜ êáé Åéêüíåò�éá íá êÜíå�å �éò äéáãþíéåò, ÷ñçóéìïðïéÞó�å áêñéâþò ðåñéóóü�åñåò áðüìéá êá�åõèýíóåéò. Åßíáé ãåãïíüò, ü�é åóåßò ìðïñåß íá åðáíáëÜâå�å �éò êá-�åõèýíóåéò ãéá íá êÜíå�å �á ìåãáëý�åñá âÝëç.\begin{displaymath}\xymatrix{A \ar[d℄ \ar[dr℄ \ar[drr℄ & & \\B & C & D }\end{displaymath} A
�� ��@

@@
@@

@@

''PPPPPPPPPPPPPPPB C DÌðïñïýìå íá óýñïõìå áêüìç êáé �á ðéü åíäéáöÝñïí�á äéáãñÜììá�á ìå�çí ðñïóèÞêç å�éêå�þí ó�á âÝëç. �éá íá êÜíïõìå áõ�ü, ÷ñçóéìïðïéïýìåêïéíü ãñÜøéìï ó�ï åðÜíù ìÝñïò Þ êáé ó�ï êÜ�ù 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
��

Bg′
��D f ′

// C¼ðùò ðáñïõóéÜæå�áé ðáñáðÜíù, ÷ñçóéìïðïéïýìå áõ�ïýò �ïõò êáíüíåòüðùò ó�ï ìáèçìá�éêü êåßìåíï. Ç ìüíç äéáöïñÜ åßíáé ü�é åêåßíá åßíáé ãñáì-ìÝíá ó�ï åðÜíù ìÝñïò ìÝóá ó�ï \âÝëïò", Þ êáé êÜ�ù áðü �ï \âÝëïò".ÕðÜñ÷åé Ýíáò �ñß�ïò êáíüíáò, ï êÜèå�ïò öñáãìüò: | ðïõ áíáãêÜæåé �ï êåß-ìåíï íá �ïðïèå�çèåß ìÝóá ó�ï 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
��

Bg′
��D f ′ // C�éá íá óõñèåß Ýíá âÝëïò ìå ìéá �ñýðá, ÷ñçóéìïðïéåßó�å �ï \ar[...℄|\hole.Óå ìåñéêÝò êá�áó�Üóåéò, åßíáé óçìáí�éêü íá äéáêñßíïí�áé ìå�áîý �ùíäéáöïñå�éêþí �ýðùí �á âÝëç. Áõ�ü ìðïñåß íá ãßíåé ìå �çí �ïðïèÝ�çóç �ùíå�éêå�þí, Þ �çí áëëáãÞ �çò åìöÜíéóÞò �ïõò:
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 45
\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}

• // •

• oo •

• _?/o/o/o/o/o/o/o •

• � �•

• �/o/o/o/o/o/o/o •

• � � // •

• +3 •

• _*4 •

• �_•�áñá�çñÞó�å �ç äéáöïñÜ ìå�áîý �ùí áêüëïõèùí äýï äéáãñáììÜ�ùí:\begin{displaymath}\xymatrix{\bullet \ar[r℄\ar�{.>}[r℄ &\bullet}\end{displaymath} • //// •\begin{displaymath}\xymatrix{\bullet \ar�/^/[r℄\ar�/_/�{.>}[r℄ &\bullet}\end{displaymath} • ((
66 •Ïé �ñïðïðïéç�Ýò ìå�áîý �ùí êáèÝ�ùí êáèïñßæïõí ðþò ïé êáìðýëåò óý-ñïí�áé. Ôï XY-pi
 ðñïóöÝñåé ðïëëïýò �ñüðïõò íá åðçñåáó�åß �ï ó÷Ýäéï�ùí êáìðõëþí ãéá ðåñéóóü�åñåò ðëçñïöïñßåò, åëÝãî�å �çí âéâëéïãñáößá�ïõ XY-pi
.



46 7. �åíéêÜ ãéá �ñáöéêÜ êáé Åéêüíåò7.4 Åéêüíåò-Ó÷Þìá�á�éá íá âÜëù åéêüíåò êáé Ó÷Þìá�á áõ�Ü ðñþ�á èá ðñÝðåé íá åßíáé óå ìïñöÞpost
ript. Ó÷Þìá�á óå �Ý�ïéá ìïñöÞ êÜíïõìå ó�ï x�g(unix), åíþ åéêüíåòìå�á�ñÝðïõìå ìÝóá áðü �ï xv(unix) óå ìïñöÞ post
ript, êáé �á äõï åßíáéðñïãñÜììá�á �ïõ Unix (ð.÷. Linux). �éá íá åéóÜãïõìå ð.÷. ìéá åéêüíá óåêÜðïéï óçìåßï ó�ï êåßìåíü ìáò ãñÜöïõìå\begin{pi
ture}(0,240) % êáèïñßæåé �ï óçìåßï �ïðïèÝ�çóçò\epsfxsize 10.0
m % �ï ìÞêïò ó�ï Üîïíá x\epsfysize 8.0
m % �ï ìÞêïò ó�ï Üîïíá y\epsfbox{JULIA7.PS} % öïñ�þíåé �çí åéêüíá\end{pi
ture}åß�å\begin{figure}[htb℄\epsfxsize 10.0
m % �ï ìÞêïò ó�ï Üîïíá x\epsfysize 8.0
m % �ï ìÞêïò ó�ï Üîïíá y\
enterline{ % ìå�áöÝñåé �çí åéêüíá ó�ï êÝí�ñï\epsfbox{JULIA8.PS} % öïñ�þíåé �çí åéêüíá}\
aption{Julia óýíïëá �çò $f(z)=z^2+
,
=a+ib$} % äßíåé �ß�ëï\label{juliapi
8} %äßíåé å�éêÝ�á\end{figure}
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Ó÷Þìá�á 7.1. Julia óýíïëá �çò f(z) = z2 + 
; 
 = a+ ibÕðÜñ÷ïõí âÝâáéá êáé ðïëëÜ ðñïãñÜììá�á áðåéêüíéóçò êáé ó÷åäéáóìïý åé-êüíùí êáé ó�á Windows, �á ïðïßá ìå êá�Üëëçëïõò ÷åéñéóìïýò óþæïõíåéêüíåò êáé ó÷Þìá�á óå ìïñöÞ posts
ript.�ñïóï÷Þ: �éá íá ìðïñÝóïõìå íá åéóÜãïõìå åéêüíåò Þ ó÷Þìá�á èá ðñÝðåéðñþ�á íá Ý÷ïõìå öïñ�þóåé-�ñÝîåé �ï áí�ßó�ïé÷ï ðáêÝ�ï ðïõ èÝëïõìå íá÷ñçóéìïðïéÞóïõìå. Åäþ ÷ñçóéìïðïéïýìå �ï epsf.tex �ï ïðïßï öïñ�þíïõìåó�ï preample-ðñïïßìéï, äçëáäÞ ó�çí áñ÷Þ �ïõ êåéìÝíïõ ìáò ìå �çí åí�ïëÞ
\input{epsf:tex} (ãéá ëüãïõò �áê�éêÞò êáé ïñãÜíùóçò èá ðñÝðåé íá åß-íáé üëá �á ðáêÝ�á ìáæåìÝíá). ÕðÜñ÷ïõí áêüìá êáé Üëëá ðáêÝ�á üðùò �ïgraphi
s ðïõ ìðïñïýìå íá �ï êáëÝóïõìå ìå \usepa
kage[dvips]{graphi
s}êáé �ï ïðïßï óõí�Üóóå�áé ó÷åäüí üìïéá ìå �ï ðáñáðÜíù.
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