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ÊåöÜëáéï 1

Ëßãá Ëüãéá ãéá ôç LATEX

1.1 Ôé åßíáé ç LATEX ;

Ç LATEX åßíáé ìßá ãëþóóá ðñïãñáììáôéóìïý ç ïðïßá ÷ñçóéìïðïéåßôáé ãéá ôç óõããñáöÞ åðéóôçìïíéêïý
êåéìÝíïõ (êáé éäéáßôåñá ìáèçìáôéêïý êåéìÝíïõ). Ç LATEX ÷ñçóéìïðïéåßôáé êõñßùò áðü óõóôÞìáôá Unix,
Linux êáé Windows. Ç LATEX ìïéÜæåé ìå êÜèå êïéíÞ ãëþóóá ðñïãñáììáôéóìïý êáé Ýôóé äå äéáèÝôåé
ãñáöéêü ðåñéâÜëëïí ðáñÜ ìüíï ãñáììÞ åíôïëþí. ÅðïìÝíùò ãéá íá ìðïñÝóïõìå íá ãñÜøïõìå Ýíá êåß-
ìåíï óå LATEX èá ðñÝðåé íá ÷ñçóéìïðïéÞóïõìå Ýíá ïðïéïäÞðïôå ðñüãñáììá åðåîåñãáóßáò êåéìÝíïõ (ð.÷.
notepad, edit) Þ ðñïãñÜììáôá üðùò ôï Winedt, ôï ïðïßï åßíáé ðñüãñáììá åðåîåñãáóßáò êåéìÝíïõ ìå
êÜðïéá åéäéêÜ åñãáëåßá ãéá êþäéêá LATEX áðëïõóôåýïíôáò Ýôóé ôç óõããñáöÞ ìáèçìáôéêïý êåéìÝíïõ.
Áöïý ãñÜøïõìå ôï êåßìåíï ìå ôï Winedt èá ôï áðïèçêåýóïõìå óáí áñ÷åßï ìå êáôÜëçîç .tex. Óôç
óõíÝ÷åéá, ÷ñçóéìïðïéþíôáò ôïí compiler ôçò LATEX èá ôï ìåôáôñÝøïõìå óå áñ÷åßï êåéìÝíïõ ìå ôç
ìïñöÞ .dvi. (Ôá áñ÷åßá .dvi ìðïñïýìå íá ôá äéáâÜóïõìå ìÝóù åíüò ðñïãñÜììáôïò dvi viewer ðïõ
åãêáèéóôÜ ç LATEX).
Áí èÝëïõìå, ìðïñïýìå íá ìåôáôñÝøïõìå åðßóçò ôï áñ÷åßï .tex óå ìïñöÞ .ps (postscript) ðïõ áíïßãåé
ìå ôï ðñüãñáììá GsView Þ óå ìïñöÞ .pdf ðïõ áíïßãåé ìå ôï ðñüãñáììá Acrobat Reader.

1.2 Åêäüóåéò LATEX êáé Winedt

Ç Ýêäïóç LATEX ðïõ èá ÷ñçóéìïðïéÞóïõìå åßíáé ç Ýêäïóç MikTex 2.4, åíþ ãéá ôç ÷ñÞóç ôçò åëëçíéêÞò
ãëþóóáò èá åãêáôáóôÞóïõìå ôï ðáêÝôï greektex. ¼óïí áöïñÜ ôïí êåéìåíïãñÜöï, èá ÷ñçóéìïðïéÞóïõìå
ôï ðñüãñáììá Winedt 5.4.

1.2.1 ÅãêáôÜóôáóç ôïõ MikTex

Ãéá íá åãêáôáóôÞóïõìå ôï MikTex åñãáæüìáóôå ùò åîÞò: Áíïßãïõìå ôï öÜêåëï Miktex\MikTex 2.4 êáé
êÜíïõìå äéðëü êëéê óôï áñ÷åßï setup-2.4.1705.exe. Óôá ðáñÜèõñá ðïõ èá åìöáíéóôïýí óôç óõíÝ÷åéá,
áí äåí áëëÜîïõìå êÜðïéá áðü ôéò ñõèìßóåéò, ç åãêáôÜóôáóç èá ðñáãìáôïðïéçèåß ìå ôéò ðñïåðéëåãìÝíåò
ñõèìßóåéò.
Åðßóçò áí ôñÝîïõìå ôï áñ÷åßï Greek2e Setup.exe, èá ìðïñÝóïõìå íá åãêáôáóôÞóïõìå ôï ðáêÝôï
greektex. Áí äåí Ý÷ïõìå êÜíåé êÜðïéá áëëáãÞ óôçí åãêáôÜóôáóç ôïõ MikTex, äåí ÷ñåéÜæåôáé íá
êÜíïõìå ïýôå åäþ.
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ÊåöÜëáéï 1. Ëßãá Ëüãéá ãéá ôç LATEX

1.2.2 ÅãêáôÜóôáóç ôïõ Winedt

Ãéá íá åãêáôáóôÞóïõìå ôï Winedt åñãáæüìáóôå ùò åîÞò: Áíïßãïõìå ôï öÜêåëï Winedt êáé êÜíïõìå
äéðëü êëéê óôï áñ÷åßï winedt54.exe. Óôá ðáñÜèõñá ðïõ èá åìöáíéóôïýí óôç óõíÝ÷åéá áí äåí áëëÜîïõìå
êÜðïéá áðï ôéò ñõèìßóåéò, ç åãêáôÜóôáóç èá ðñáãìáôïðïéçèåß ìå ôéò ðñïåðéëåãìÝíåò ñõèìßóåéò.

8



ÊåöÜëáéï 2

ÃñÜöïíôáò ìå ôç LATEX

2.1 Êáíüíåò ôçò LATEX

¼ðùò êÜèå ãëþóóá ðñïãñáììáôéóìïý Ýôóé êáé ç LATEX äéÝðåôáé áðü ïñéóìÝíïõò äïìéêïýò êáé óõíôá-
êôéêïýò êáíüíåò.

1. Äïìéêïß Êáíüíåò :

(a) ÃñáììéêÞ (åêôÝëåóç ãñáììÞò-ãñáììÞò)

(b) ÕðïóôÞñéîç ðïëëþí ãëùóóþí

(c) ×áìçëÝò áðáéôÞóåéò õëéêïý (hardware)

(d) ÅêôÝëåóç ìå ôç ÷ñÞóç compiler

2. Óõíôáêôéêïß ÊáíïíÝò :

(a) ÊÜèå áñ÷Þ ðñÝðåé íá Ý÷åé êáé ôÝëïò (êÜèå \begin Ý÷åé \end)

(b) ÊÜèå åéäéêüò ÷áñáêôÞñáò Þ ìáèçìáôéêü óýìâïëï (êåßìåíï) ìðáßíåé áíÜìåóá óå óýìâïëá
äïëëÜñéïõ ($...$)

(c) ÊÜèå åíôïëÞ ðñÝðåé íá áñ÷ßæåé ìå ”\”

2.2 ÃñÜöïíôáò ôï ðñþôï êåßìåíï ìå ôç LATEX

Ç LATEX ëåéôïõñãåß óáí ìéá ãëþóóá ðñïãñáììáôéóìïý. ÄçëáäÞ ãéá íá ãñÜøïõìå Ýíá êåßìåíï èá ÷ñåéá-
óôïýìå Ýíá ðëÞèïò áðü åíôïëÝò ôçò ìïñöÞò \åíôïëÞ (ôï óýìâïëï \ áêïëïõèïýìåíï áðï ìéá ëÝîç-åíôïëÞ)
êáé åéäéêïýò ÷áñáêôÞñåò üðùò ôï $. Åäþ óáí ðñþôï ðáñÜäåéãìá äå èá áíáöÝñïõìå áõôü ðïõ åßèéóôáé
íá ÷ñçóéìïðïéåßôáé óôéò ðåñéóóüôåñåò ãëþóóåò (ç åìöÜíéóç ôïõ ìçíýìáôïò ÊáëçìÝñá Êüóìå !!! ), áëëÜ
Ýíá ëßãï ðéï ðåñßðëïêï, ìá óõíÜìá ðïëý êáôáôïðéóôéêü.
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\documentclass[11pt]{article}

\begin{document}

Áõôü åßíáé ìéá ðñþôç ìéêñÞ\\

åðßäåéîç áõôþí ðïõ ìðïñåß\\

íá êáôáöÝñåé ç \LaTeX.

Tï óýìâïëï \verb"\\" ìáò ìåôáöÝñåé\\

áõôüìáôá óôçí åðüìåíç ãñáììÞ\\

ôïõ êåéìÝíïõ.

ÁöÞíïíôáò ìéá êåíÞ ãñáììÞ,\\

áëëÜæïõìå áõôüìáôá ðáñÜãñáöï.

Ç \LaTeX{} äéáèÝôåé ìåñéêïýò\\

åéäéêïýò ÷áñáêôÞñåò üðùò ôï\\

äïëëÜñéï \$ êáé ôï åðß ôïéò\\

åêáôü \%.

Ìðïñïýìå åðßóçò íá ãñÜ-\\

øïõìå ìå \textbf{Ýíôïíç ãñáöÞ} Þ\\

íá áëëÜîïõìå ôï ìÝãåèïò\\

ôçò ãñáììáôïóåéñÜò áðü ðïëý\\

{\LARGE ìåãÜëï} óå {\normalsize êáíïíéêü}\\

Þ óå ðïëý {\footnotesize ìéêñü}.

\end{document}

Áõôü åßíáé ìéá ðñþôç ìéêñÞ
åðßäåéîç áõôþí ðïõ ìðïñåß
íá êáôáöÝñåé ç LATEX.
Tï óýìâïëï \\ ìáò ìåôáöÝñåé
áõôüìáôá óôçí åðüìåíç ãñáììÞ
êåéìÝíïõ.
ÁöÞíïíôáò ìéá êåíÞ ãñáììÞ,
áëëÜæïõìå áõôüìáôá ðáñÜãñáöï.
Ç LATEX äéáèÝôåé ìåñéêïýò
åéäéêïýò ÷áñáêôÞñåò üðùò ôï
äïëëÜñéï $ êáé ôï åðß ôïéò
åêáôü %.
Ìðïñïýìå åðßóçò íá ãñÜ-
øïõìå ìå Ýíôïíç ãñáöÞ Þ
íá áëëÜîïõìå ôï ìÝãåèïò
ôçò ãñáììáôïóåéñÜò áðü ðïëý

ìåãÜëï óå êáíïíéêü
Þ óå ðïëý ìéêñü.

ÖõóéêÜ óå áõôü ôï óçìåßï äå èá ðñÝðåé íá ìáò áðáó÷ïëåß ôï ðùò èá ÷ùñßóïõìå ôï êåßìåíï ìáò óå
äõï óôÞëåò (åýëïãá ðïëëïß èá áíáñùôçèïýí ãéá áõôü), áëëÜ ôá éäéáßôåñá ÷áñáêôçñéóôéêÜ ðïõ Ý÷åé Ýíá
êåßìåíï ãñáììÝíï óå LATEX.
Ðáñáôçñïýìå ëïéðüí üôé óôéò ðñþôåò ãñáììÝò ôïõ \êþäéêá" ðïõ ãñÜøáìå, óõìðåñéëÜâáìå êÜðïéåò åíôï-
ëÝò, ïé ïðïßåò ôïðïèåôïýíôáé ðÜíôïôå óôçí áñ÷Þ åíüò áñ÷åßïõ Ôe× êáé åßíáé áðáñáßôçôåò ãéá íá ìåôá-
ôñÝøåé ç LATEX ôï êþäéêÜ ìáò óå êåßìåíï. ÌåñéêÝò áðü áõôÝò åßíáé:

1. \documentclass[11pt]{article}

Ç åíôïëÞ \documentclass ïñßæåé êÜðïéá âáóéêÜ ÷áñáêôçñéóôéêÜ ôçò ìïñöÞò ôïõ êåéìÝíïõ ðïõ
åðéèõìïýìå íá ãñÜøïõìå. Ôï 11pt áíáöÝñåôáé óôï ìÝãåèïò ôçò ãñáììáôïóåéñÜò åíþ ôï article

áíáöÝñåôáé óôïí ôýðï (ìïñöÞ) ôïõ åããñÜöïõ (ð.÷. article, book, report, letter).

2. \usepackage{package-name}

Ç åíôïëÞ \usepackage áíáöÝñåôáé óôç ÷ñÞóç êÜðïéïõ áðáñáßôçôïõ ðáêÝôïõ åíôïëþí (ìå üíïìá
package-name) ðïõ ðñÝðåé íá ÷ñçóéìïðïéÞóåé ç LATEX ãéá íá ìåôáöñÜóåé ôï êåßìåíü ìáò (ð.÷.
ãéá íá ãñÜøïõìå åëëçíéêÜ ãñÜöïõìå \usepackage{greektex}, ãéá ôç ÷ñÞóç óõìâüëùí ãñÜöïõìå
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\usepackage{amssymb}, ãéá ôç ÷ñÞóç ìáèçìáôéêþí óõìâüëùí ãñÜöïõìå \usepackage{amsmath}
ê.á.).

3. \begin{document}

êáé

\end{document}

Ìåôáîý áõôþí ôùí äýï åíôïëþí ãñÜöåôáé ôï êýñéï ìÝñïò ôïõ êåéìÝíïõ óå LATEX ìå üôé áõôü
óõíåðÜãåôáé (åíôïëÝò ìïñöïðïßçóçò êåéìÝíïõ, ãñáöÞò ìáèçìáôéêïý êåéìÝíïõ êáé óõìâüëùí, åé-
óáãùãÞò ãñáöéêþí ê.á.).

Áðü ôï ðñþôï êåßìåíï ðïõ ãñÜøáìå ìå LATEX, ðáñáôçñïýìå üôé ôï ðÜôçìá ôïõ ðëÞêôñïõ enter äåí áëëÜ-
æåé ãñáììÞ ðáñÜ ìüíï óôï êåßìåíï ðïõ ãñÜöïõìå óôïí êåéìåíïãñÜöï, åíþ óôï êåßìåíï ðïõ åìöáíßæåôáé
ùò áðïôÝëåóìá ôï enter Ý÷åé ôïí ßäéï ñüëï ìå ôï êåíü (space). Åßäáìå âÝâáéá üôé ÷ñçóéìïðïéÞóáìå
ôï óýìâïëï \\ ãéá íá áëëÜîïõìå ãñáììÞ, êáèþò åðßóçò üôé áöÞíïíôáò ìéá êåíÞ ãñáììÞ áëëÜæïõìå
ðáñÜãñáöï. ÔÝëïò åäþ ðñÝðåé íá áíáöÝñïõìå üôé ç LATEX åßíáé áñêåôÜ Ýîõðíç þóôå íá ìðïñåß íá ôáêôï-
ðïéÞóåé, ÷ùñßò ôçí ðáñÝìâáóÞ ìáò, ôï êåßìåíï åíôüò ìéáò ðáñáãñÜöïõ êáé íá ôï ÷ùñßóåé óå ãñáììÝò.

Ïé ðñïôÜóåéò óôç LATEX ôåëåéþíïõí ìå Ýíá áðü ôá ãíùóôÜ óçìåßá óôßîçò . ? ! êáé áõôüìáôá ç LATEX
áöÞíåé åðéðëÝïí êåíü ìåôÜ áðü áõôÜ, ãéá ðáñÜäåéãìá,

£Åíá äýï. £Åíá äýï. £Åíá äýï. ¸íá äýï. ¸íá äýï. ¸íá äýï.

Åðßóçò ðñÝðåé íá ðñïóÝîïõìå ôç ÷ñÞóç ôïõ óõìâüëïõ ôçò ðáýëáò -. Ç LATEX åßíáé éêáíÞ íá äçìéïõñãÞóåé
äéáöïñåôéêïýò ôýðïõò áõôïý ôïõ óõìâüëïõ, üðùò,

áðëÞ ðáýëá (-) ÷ñçóéìïðïéåßôáé ãéá óýíèåôåò ëÝîåéò Þ ãéá ôçí áëëáãÞ ãñáììÞò, ð.÷. e-mail (e-mail)

åýñïò (--) ÷ñçóéìïðïéåßôáé ãéá åýñïò êáé äéÜñêåéá, ð.÷. 12--16 Ìáñôßïõ (12{16 Ìáñôßïõ)

ìåßïí ($-$) ÷ñçóéìïðïéåßôáé óôéò ìáèçìáôéêÝò åêöñÜóåéò, ð.÷. $\sin x - \cos y^2$ (sinx− cos y2)

ÊÜôé Üëëï ðïõ ðñÝðåé íá ðáñáôçñÞóïõìå åßíáé üôé õðÜñ÷ïõí êÜðïéïé åéäéêïß ÷áñáêôÞñåò êáé óýìâïëá, ôá
ïðïßá ÷ñçóéìïðïéïýíôáé óôïí ïñéóìü ôùí åíôïëþí, áëëÜ äåí ôõðþíïíôáé. Ð.÷.,

Ïé åéäéêïß ÷áñáêôÞñåò \&, \$,\\

\%, \_, \{, \} êáé \# ìðïñïýí\\

íá ôõðùèïýí üôáí áêïëïõèïýí ôï\\

ôï óýìâïëï $\backslash$. Ãéá ðáñÜ-\\

äåéãìá ìðïñïýìå íá ãñÜøïõìå\\

êåßìåíï ìÝóá óå \{Üãêéóôñá\}.

Ïé åéäéêïß ÷áñáêôÞñåò &, $,
%, , {, } êáé # ìðïñïýí
íá ôõðùèïýí üôáí áêïëïõèïýí
ôï óýìâïëï \. Ãéá ðáñÜ-
äåßãìá ìðïñïýìå íá ãñÜøïõìå
êåßìåíï ìÝóá óå {Üãêéóôñá}.

Åðßóçò ðñÝðåé íá äåßîïõìå éäéáßôåñç ðñïóï÷Þ óôç ÷ñÞóç ôïõ óõìâüëïõ %, êáèþò áðïôåëåß ôï äéáêñéôéêü
óýìâïëï åéóáãùãÞò ó÷ïëßùí. Ð.÷.,
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%ÁõôÞ ç ãñáììÞ ðåñéÝ÷åé ó÷üëéá,

%êáé äå èá åìöáíéóôåß

Áí èÝëïõìå üìùò íá åìöáíéóôåß 50\%,\\

èá ðñÝðåé íá ãñÜøïõìå \verb|50\%|.

Áí èÝëïõìå üìùò íá åìöáíéóôåß 50%,
èá ðñÝðåé íá ãñÜøïõìå 50\%.

Áöïý ãñÜøïõìå ôï ðñüãñáììá ìåôÜ ðñÝðåé íá ôï áðïèçêåýóïõìå. Èåùñþíôáò üôé ÷ñçóéìïðïéïýìå ôïí
êåéìåíïãñÜöï WinEdt, ôïí ïðïßï ðñïôåßíïõìå, êÜíïõìå \êëßê" óôï File åðéëÝãïõìå Save as êáé ìåôÜ
ãñÜöïõìå óôï ðåäßï File name Ýíá üíïìá ãéá ôï áñ÷åßï ìáò (ð.÷. �rst) êáé ôï áðïèçêåýïõìå óå ìïñöÞ
.tex. Óôç óõíÝ÷åéá, ðñÝðåé íá ìåôáãëùôôßóïõìå (compile) ôïí êþäéêá LATEX ðïõ Ý÷ïõìå ãñÜøåé. Ãéá
áõôüí ôï ëüãï ðáôÜìå ôï êïõìðß LATEX (âñßóêåôáé óôç ìðÜñá åñãáëåßùí). ¸ôóé ãßíåôáé ç ìåôáãëþôôéóç.
Áí õðÜñ÷åé êÜðïéï óöÜëìá ç ìåôáãëþôôéóç äå èá ðñáãìáôïðïéçèåß êáé ôï ðñüãñáììá èá ìáò åíçìåñþóåé
ãéá ôïí áñéèìü ôçò ãñáììÞò óôïí êþäéêá üðïõ ðåñéÝ÷åôáé ôï óõíôáêôéêü ëÜèïò. ÔÝëïò, ðáôÜìå ôï
êïõìðß dvi (preview) êáé èá ìáò åìöáíßóåé ôï áñ÷åßï first.dvi, ôï ïðïßï èá ðåñéÝ÷åé ôï êåßìåíü
ìáò.

2.3 ÂáóéêÜ óôïé÷åßá ôçò LATEX

2.3.1 Document class

Ç ðñþôç ðëçñïöïñßá ðïõ èá ðñÝðåé íá \äþóïõìå" óôç LATEX, ðñßí îåêéíÞóåé ôçí åðåîåñãáóßá åíüò
áñ÷åßïõ, åßíáé ï ôýðïò ôïõ êåéìÝíïõ ðïõ èá ÷ñçóéìïðïéÞóïõìå. Ï ôýðïò êáèïñßæåôáé ìÝóù ôçò åíôïëÞò
\documentclass[options]{class}. Ç ðáñÜìåôñïò {class} êáèïñßæåé ôïí ôýðï ôïõ êåéìÝíïõ. Ï
ðßíáêáò ðïõ áêïëïõèåß äßíåé ôéò ðéèáíÝò åðéëïãÝò ðïõ ìðïñïýìå íá ïñßóïõìå.

article ãéá Üñèñá õðü ôçí ìïñöÞ ðïõ áõôÜ åêäßäïíôáé óå åðéóôçìïíéêÜ ðåñéïäéêÜ, óýíôïìåò åñãáóßåò
ê.á.

report ãéá åêôåíåßò ðáñïõóéÜóåéò, åñãáóßåò ðïõ ÷ñåéÜæïíôáé äïìÞ êåöáëáßùí, óýíôïìá âéâëßá, äéðëù-
ìáôéêÝò åñãáóßåò, ê.á.

book ãéá âéâëßá

slides ãéá slides.

Ç ðáñÜìåôñïò [options] êáèïñßæåé ôç \óõìðåñéöïñÜ" ôïõ documentclass. Ïé åíôïëÝò áõôÞò ôçò ðáñá-
ìÝôñïõ èá ðñÝðåé íá äéá÷ùñßæïíôáé ìå êüììá. Ïé ðéï óõ÷íÝò åíôïëÝò ðïõ ïñßæïõìå óôç óõãêåêñéìÝíç
ðáñÜìåôñï äßíïíôáé óôïí ðßíáêá ðïõ áêïëïõèåß.

10pt, 11pt, 12pt êáèïñßæåé ôï ìÝãåèïò ôçò ãñáììáôïóåéñÜò, áí äåí ïñéóôåß ôüôå ôßèåôáé ßóç ìå 10pt

a4paper, letterpaper êáèïñßæåé ôï ìÝãåèïò ôïõ ÷áñôéïý. Ìðïñïýìå åðéðëÝïí íá ïñßóïõìå a5paper,
b5paper, executivepaper êáé legalpaper.


eqn ïñßæåé üôé ôï êåßìåíï èá åßíáé áñéóôåñÜ óôïé÷éóìÝíï êáé ü÷é óôï êÝíôñï üðùò åßèéóôáé.

leqno ïñßæåé üôé ç áñßèìéóç ôùí ôýðùí èá ãßíåôáé áðü áñéóôåñÜ êáé ü÷é áðü äåîéÜ.
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titlepage, notitlepage ïñßæåé áí èá õðÜñ÷åé êåíÞ óåëßäá Þ ü÷é ìåôÜ ôïí ôßôëï ôïõ êåéìÝíïõ. ¼ôáí
Ý÷ïõìå åðéëÝîåé article class äåí ïñßæåôáé êåíÞ óåëßäá, åíþ óôçí åðéëïãÞ report êáé book åìöáíß-
æåôáé.

onecolumn, twocolumn ïñßæåé áí ôï êåßìåíï èá ÷ùñßæåôáé óå ìéá Þ äõï óôÞëåò.

twoside, oneside ïñßæåé áí ôï êåßìåíï èá ôõðùèåß åìðñüò ðßóù Þ ìüíï åìðñüò. ¼ôáí åðéëÝãïõìå
article êáé report ôüôå åßíáé ìüíï åìðñüò, åíþ üôáí åðéëÝãïõìå book åßíáé ìðñüò ðßóù.

landscape ïñßæåé üôé ç óåëßäá èá åßíáé óå ìïñöÞ landscape.

openright, openany ïñßæåé üôé ôá êåöÜëáéá èá ôïðïèåôïýíôáé ìüíï óôç äåîéÜ óåëßäá Þ óôçí áìÝóùò
åðüìåíç åëåýèåñç óåëßäá. ¼ôáí åðéëÝãïõìå article ç åíôïëÞ áõôÞ äåí ëåéôïõñãåß. ¼ôáí åðéëÝ-
ãïõìå report ôá êåöÜëáéá îåêéíïýí óôçí áìÝóùò åðüìåíç åëåýèåñç óåëßäá, åíþ üôáí åðéëÝãïõìå
book îåêéíïýí ðÜíôá áðü ôçí äåîéÜ óåëßäá.

2.3.2 ÐáêÝôá

ÏñéóìÝíåò åíôïëÝò ôçò LATEX óõíïäåýïíôáé áðü ôá áíôßóôïé÷á ðáêÝôá, ãéá ðáñÜäåéãìá áí åðéèõìïýìå
íá ðñïóèÝóïõìå åéêüíåò óôï êåßìåíï ìáò Þ ÷ñþìáôá èá ðñÝðåé íá ïñßóïõìå ôá áíôßóôïé÷á ðáêÝôá. Ôá
ðáêÝôá ðñïóôßèåíôáé ìå ôçí åíôïëÞ

\usepackage[options]{package}

üðïõ ìå ôïí üñï package áíáöåñüìáóôå óôï üíïìá ôïõ ðáêÝôïõ êáé ìå ôçí ðáñÜìåôñï {options}

åííïïýìå ìéá ëßóôá åíôïëþí êëåéäéþí ðïõ åíåñãïðïéïýí åéäéêÜ ÷áñáêôçñéóôéêÜ ôïõ åêÜóôïôå ðáêÝôïõ.
Ôá ðáñáêÜôù ðáêÝôá åßíáé åãêáôáóôçìÝíá Þäç.

doc åðéôñÝðåé ôçí êåéìåíïðïßçóç ôùí ðñïãñáììÜôùí ôïõ LATEX. ÐåñéãñÜöåôáé óôï áñ÷åßï doc.dtxa.

fontenc äéáêñßíåé ðïéÜ êñõðôïãñÜöçóç èá ðñÝðåé íá ÷ñçóéìïðïéÞóåé ôï LATEX ãéá ôá fonts. ÐåñéãñÜ-
öåôáé óôï áñ÷åßï ltoutenc.dtx.

ifthen ÷ñçóéìïðïéåßôáé ãéá ôéò åíôïëÝò ôýðïõ 'if. . . then do. . . otherwise do. . . .' ÐåñéãñÜöåôáé
óôï áñ÷åßï ifthen.dtx.

latexsym åßíáé áðáñáßôçôï ðñïêåéìÝíïõ ôç ÷ñÞóç LATEX óõìâüëùí. ÐåñéãñÜöåôáé óôï áñ÷åßï la-
texsym.dtx.

makeidx åßíáé áðáñáßôçôï ãéá ôçí äçìéïõñãßá index.

inputenc åðéôñÝðåé ôç êñõðôïãñÜöçóç óýìöùíá ìå ôïí êþäéêá ASCII, ISO Latin-1, ISO Latin-2,
437/850 IBM code pages, Apple Macintosh, Next, ANSI-Windows Þ êÜðïéïí ðïõ ïñßæåôáé áðü
ôïí ÷ñÞóôç. ÐåñéãñÜöåôáé óôï áñ÷åßï inputenc.dtx.

2.3.3 Óôõë óåëßäáò

Ç LATEX õðïóôçñßæåé ôñåßò ìïñöÝò Þäç ïñéóìÝíùí óõíäõáóìþí åðéêåöáëßäáò-õðïóçìåéþóåùí, ôá áðï-
êáëïýìåíá page styles. Ç ðáñÜìåôñïò ôïõ style ïñßæåôáé ìÝóù ôçò åíôïëÞò \pagestyle{style}. Åíþ
åßíáé äõíáôÞ ç áëëáãÞ óå ìüíï ìéá óåëßäá ìÝóù ôçò åíôïëÞ \thispagestyle{style}. Ïé åíôïëÝò áõôÝò
ðåñéãñÜöïíôáé óôïí ðßíáêá ðïõ áêïëïõèåß.
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ÊåöÜëáéï 2. ÃñÜöïíôáò ìå ôç LATEX

plain ôõðþíåé ôçí áñßèìçóç ôùí óåëßäùí óôï êÜôù ìÝñïò ôçò óåëßäáò ôïðïèåôçìÝíåò óôï êÝíôñï. Áðï-
ôåëåß ôçí ðñïåðéëïãÞ ôïõ LATEX.

headings ôõðþíåé ôçí åðéêåöáëßäá ôïõ êÜèå êåöáëáßïõ êáèþò êáé ôçí áñßèìçóç ôùí óåëßäùí óôçí
êïñõöÞ ôçò êÜèå óåëßäáò, åíþ äéáôçñåß êåíü ôï êÜôù ìÝñïò ôçò óåëßäáò.

empty ïñßæåé üôé ôüóï ç åðéêåöáëßäá üóï êáé ôï êÜôù ìÝñïò ôçò óåëßäáò èá ðáñáìåßíïõí êåíÜ.

2.3.4 ÌåãÜëá êåßìåíá

¼ôáí ãñÜöïõìå ìåãÜëï êåßìåíï, ãéá ðáñÜäåéãìá äéðëùìáôéêÞ Þ âéâëßï, ôüôå åßíáé ðñïôéìüôåñï íá
\óðÜìå" ôï êåßìåíï ìáò óå åðéìÝñïõò êïììÜôéá. Áõôü ãßíåôáé ìå ôçí åíôïëÞ \input{üíïìá áñ÷åßïõ}.
Ïñßæïõìå Ýíá áñ÷éêü êåßìåíï ìå üëåò ôéò åíôïëÝò ðïõ èá ÷ñåéáóôïýìå, ùò ðñüò ôá ðáêÝôá, ôá ðåñéâÜë-
ëïíôá êáé ôéò íÝåò åíôïëÝò (Ýííïéåò ðïõ èá áíáðôýîïõìå óå åðüìåíá êåöÜëáéá) êáé ôïðïèåôïýìå óôç
óõíÝ÷åéá ôéò åíôïëÝò åéóáãùãÞò êåéìÝíïõ \input{üíïìá áñ÷åßïõ}. Ôá áñ÷åßá ðïõ èá åéóÜãïõìå èá
ðñÝðåé íá ìçí Ý÷ïõí ôéò åíôïëÝò åéóáãùãÞò ðáêÝôùí. Ôá áñ÷åßá áõôÜ åëÝã÷ïíôáé ãéá ôõ÷üí ëÜèç ìå ôçí
åéóáãùãÞ ôùí åíôïëþí

\usepackage{syntonly}

\syntaxonly
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ÊåöÜëáéï 3

Ìïñöïðïßçóç êåéìÝíïõ óôç LATEX

3.1 ÅíôïëÝò ãñáììáôïóåéñþí

Óå ðïëëÝò ðåñéðôþóåéò ãñÜöïíôáò Ýíá êåßìåíï ÷ñåéÜæåôáé íá êÜíïõìå êÜðïéåò áëëÜãåò óôç ãñáììá-
ôïóåéñÜ êáé ôï óôõë ðïõ ÷ñçóéìïðïéïýìå, íá õðïãñáììßóïõìå öñÜóåéò, íá åéóÜãïõìå ó÷üëéá Þ åéäéêÜ
óýìâïëá. Ìå Üëëá ëüãéá ÷ñåéÜæåôáé íá ìïñöïðïéÞóïõìå ôï êåßìåíï ìáò. ÏñéóìÝíåò áðü ôéò âáóéêüôåñåò
åíôïëÝò ìïñöïðïßçóçò óôç LATEX èá áíáëõèïýí, üðùò åßäáìå ìÝ÷ñé ôþñá, ìÝóù êÜðïéùí ðáñáäåéãìÜôùí.

� Ìðïñïýìå íá ñõèìßóïõìå ôá ÷áñáêôçñéóôéêÜ ôçò ìïñöÞò êáé ôïõ óôõë ôçò ãñáììáôïóåéñÜò ìå ôéò
åíôïëÝò :

\textup{Upright type}

\textit{Italic type}

\textsl{Slanted type}

\textsc{Small caps type}

\textmd{Medium}

\textbf{Boldface}

\textrm{Roman}

\textsf{Sans serif}

\texttt{Typewriter}

\emph{emphasis}

Upright type
Italic type

Slanted type

Small caps type

Medium
Boldface
Roman
Sans serif

Typewriter

emphasis

êáé öõóéêÜ ìðïñïýìå íá ôéò óõíäõÜóïõìå

\textsl{Ìçí \textbf{õðåñâÜëëåôå}

ìå ôéò \textsf{áëëáãÝò} ôùí}

\textit{÷áñáêôçñéóôéêþí. ÓõíÞèùò

\textsc{åíï÷ëïýí} ôïí áíáãíþóôç}

\texttt{êáé äåí \emph{åðéôõã÷Üíïõí}

ôï \textrm{óêïðü} ôïõò.}

Ìçí õðåñâÜëëåôå ìå ôéò áëëáãÝò

ôùí ÷áñáêôçñéóôéêþí. ÓõíÞèùò

åíï÷ëïýí ôïí áíáãíþóôç êáé äåí

åðéôõã÷Üíïõí ôï óêïðü ôïõò.

� Ìðïñïýìå íá ñõèìßóïõìå ôï ìÝãåèïò ôçò ãñáììáôïóåéñÜò ìå ôéò åíôïëÝò :
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ÊåöÜëáéï 3. Ìïñöïðïßçóç êåéìÝíïõ óôç LATEX

\Huge{Huge}

\huge{huge}

\LARGE{LARGE}

\Large{Large}

\large{large}

\normalsize{normalsize}

\small{small}

\footnotesize{footnotesize}

\scriptsize{scriptsize}

\tiny{tiny}

Huge
huge
LARGE
Large
large
normalsize
small
footnotesize
scriptsize
tiny

3.2 ÐåñéâÜëëïíôá (Environments)

Óôç LATEX, ôá ôìÞìáôá ôïõ êþäéêá ðïõ ðåñéêëåßïíôáé ìåôáîý åíôïëþí ôçò ìïñöÞò

\begin{üíïìá ðåñéâÜëëïíôïò}

...

\end{üíïìá ðåñéâÜëëïíôïò}

ïíïìÜæïíôáé ðåñéâÜëëïíôá êáé îå÷ùñßæïõí ôá óõãêåêñéìÝíá ôìÞìáôá áðü ôï õðüëïéðï êåßìåíï.

3.2.1 Ëßóôåò

ÐïëëÝò öïñÝò óôï êåßìåíï ìáò èÝëïõìå íá ïñãáíþóïõìå êáé íá áñéèìÞóïõìå ìå êÜðïéï åýó÷çìï ôñüðï
áõôÜ ðïõ ãñÜöïõìå. Áõôü ìðïñïýìå åýêïëá íá ôï ðåôý÷ïõìå ìå ÷ñÞóç ìéáò ëßóôáò, ç ïðïßá åßíáé ìéá
ðñþôç âáóéêÞ ìïñöÞ ðåñéâÜëëïíôïò. ÕðÜñ÷ïõí ôÝóóåñéò âáóéêïß ôýðïé ëßóôáò :

1. Ôõ÷áßáò óåéñÜò

2. Áñßèìçóçò

3. ÐåñéãñáöÞò

4. Åíôüò ðñüôáóçò

Ôõ÷áßáò óåéñÜò

Ïé ëßóôåò Ôõ÷áßáò óåéñÜò ÷ñçóéìïðïéïýíôáé üôáí ç óåéñÜ åìöÜíéóçò ôùí \áíôéêåéìÝíùí" äåí Ý÷åé êáìßá
óçìáóßá. Ôá "áíôéêåßìåíá" äéáêñßíïíôáé ìåôáîý ôïõò ìå ìéá êïõêßäá Þ Ýíá Üëëï óýìâïëï. Ãßíåôáé ìå
ôç ÷ñÞóç ôçò åíôïëÞò \itemize,

\begin{itemize}

\item Èåþñçìá

\item Ðñüôáóç

\item ËÞììá

\end{itemize}

� Èåþñçìá

� Ðñüôáóç

� ËÞììá
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ÊåöÜëáéï 3. Ìïñöïðïßçóç êåéìÝíïõ óôç LATEX

Áñßèìçóçò

Ïé ëßóôåò Áñßèìçóçò ÷ñçóéìïðïéïýíôáé üôáí ç óåéñÜ áíáöïñÜò ôùí áíôéêåéìÝíùí Ý÷åé óçìáóßá, ð.÷.
üôáí áíáöÝñïõìå óåéñÜ ïäçãéþí Þ ðëçñïöïñßåò ìå óõãêåêñéìÝíç éåñáñ÷ßá. Ç áñßèìçóç ìðïñåß íá ãßíåé
ìå ëáôéíéêÜ Þ áñáâéêÜ øçößá Þ ìå ÷áñáêôÞñåò. Ãßíåôáé ìå ôç ÷ñÞóç ôçò åíôïëÞò \enumerate,

\begin{enumerate}
\item Ðñüóèåóç
\item Áöáßñåóç
\item Ðïëëáðëáóéáóìüò
\end{enumerate}

1. Ðñüóèåóç

2. Áöáßñåóç

3. Ðïëëáðëáóéáóìüò

ÐåñéãñáöÞò

Óôéò ëßóôåò ÐåñéãñáöÞò, ôçí åíôïëÞ \item óõíïäåýåé ìéá ÷áñáêôçñéóôéêÞ ëÝîç åíôüò áãêõëþí ç ïðïßá
Ý÷åé ôïí ñüëï ôçò åðéêåöáëßäáò ãéá ôçí ðåñéãñáöÞ ôïõ áíôéêåéìÝíïõ ìáò, ôï ïðïßï èá ðåñéãñÜøïõìå Þ
áíáëýóïõìå óôç óõíÝ÷åéá. ¸íá ðáñÜäåéãìá ßóùò ìáò äéáöùôßóåé ëßãï,

\begin{description}

\item[ÁñéóôïôÝëçò:] Áñ÷áßïò

ëëçíáò öéëüóïöïò

\item[Åýêëåßäçò:] Áñ÷áßïò

ëëçíáò ãåùìÝôñçò

\item[Newton:] £Áããëïò öõóéêï-

ìáèçìáôéêüò ôïõ 17ïõ áéþíá ì.×.

\end{description}

ÁñéóôïôÝëçò: Áñ÷áßïò ¸ëëçíáò öéëüóïöïò

Åýêëåßäçò: Áñ÷áßïò ¸ëëçíáò ãåùìÝôñçò

Newton: ¢ããëïò öõóéêïìáèçìáôéêüò ôïõ
17ïõ áéþíá ì.×.

Ëßóôåò åíôüò ðñüôáóçò

Ïé åíôüò ðñüôáóçò ëßóôåò åßíáé ìéá åéäéêÞ êáôçãïñßá ëéóôþí, êáèþò ãéá ôç ÷ñÞóç ôïõò åßíáé áðáñáßôçôç
ç ÷ñÞóç ôïõ ðáêÝôïõ paralist êáé ôïõ ðåñéâÜëëïíôïò inparaenum (ìå äõíáôüôçôá ðñïáéñåôéêÞò ìïñ-
öïðïßçóçò ôïõ óôõë ìå êáôÜëëçëï üñéóìá åíôüò áãêõëþí),

\usepackage{paralist}

...

Ïé \textbf{åíôüò ðñüôáóçò ëßóôåò},

áðïôåëïýí ôìÞìá ôçò ßäéáò

ôçò ðñüôáóçò, êáèþò

\begin{inparaenum}[\itshape a\upshape)]

\item ðáñåìâÜëëïíôáé åíôüò áõôÞò êáé

\item äéá÷ùñßæïíôáé ìå êÜðïéï ÷áñáêôÞñá,

\end{inparaenum}

üðùò óå áõôü ôï ðáñÜäåéãìá.

Ïé åíôüò ðñüôáóçò ëßóôåò, áðïôå-
ëïýí ôìÞìá ôçò ßäéáò ôçò ðñüôáóçò,
êáèþò a) ðáñåìâÜëëïíôáé åíôüò áõ-
ôÞò êáé b) äéá÷ùñßæïíôáé ìå êÜðïéï
÷áñáêôÞñá, üðùò óå áõôü ôï ðáñÜ-
äåéãìá.
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ÊåöÜëáéï 3. Ìïñöïðïßçóç êåéìÝíïõ óôç LATEX

Ëßóôåò ìÝóá óå Ëßóôåò

ÖõóéêÜ ìéá ëßóôá ìðïñåß íá ðåñéÝ÷åé Üëëåò ëßóôåò, üðùò üôáí èÝëïõìå íá åîçãÞóïõìå ðéèáíÝò ðåñéðôþ-
óåéò êáé õðïðåñéðôþóåéò. Áò äïýìå ìéá åöáñìïãÞ ôçò ðáñáðÜíù éäÝáò,

\begin{enumerate}

\item Óôï ðñþôï åðßðåäï

Ý÷ïõìå ôá ÁñáâéêÜ øçößá.

\begin{enumerate}

\item Óôï äåýôåñï åðßðåäï

Ý÷ïõìå ìéêñÜ ãñÜììáôá.

\begin{enumerate}

\item Óôï ôñßôï åðßðåäï Ý÷ïõìå

ìéêñÜ ËáôéíéêÜ øçößá.

\begin{enumerate}

\item ÔÝëïò Ý÷ïõìå ôá êåöá-

ëáßá ËáôéíéêÜ øçößá.

\end{enumerate}

\item ÅðéóôñïöÞ óôï ôñßôï

åðßðåäï.

\end{enumerate}

\end{enumerate}

\item Ôï ðáñÜäåéãìá ìå ôéò õðïëßóôåò

ìðïñåß íá öáßíåôáé

\begin{itemize}

\item ðñïöáíÝò

\item ìðïñåß êáé ü÷é

\end{itemize}

\end{enumerate}

1. Óôï ðñþôï åðßðåäï Ý÷ïõìå ôá ÁñáâéêÜ
øçößá.

(a) Óôï äåýôåñï åðßðåäï Ý÷ïõìå ìéêñÜ
ãñÜììáôá.

i. Óôï ôñßôï åðßðåäï Ý÷ïõìå ìé-
êñÜ ËáôéíéêÜ øçößá.

A. ÔÝëïò Ý÷ïõìå ôá êåöá-
ëáßá ËáôéíéêÜ øçößá.

ii. ÅðéóôñïöÞ óôï ôñßôï åðßðåäï.

2. Ôï ðáñÜäåéãìá ìå ôéò õðïëßóôåò ìðïñåß
íá öáßíåôáé

� ðñïöáíÝò

� ìðïñåß êáé ü÷é

Óôéò ëßóôåò ÐåñéãñáöÞò, ìðïñïýìå íá ïñßóïõìå åìåßò áí èÝëïõìå ôï óýìâïëï (ìðïñåß íá åßíáé êáé
ëÝîç) ðïõ èá óõíïäåýåé ôï áíôéêåßìåíü ìáò, ðñïóèÝôïíôáò ôï åíôüò áãêýëùí ïé ïðïßåò èá áêïëïõèïýí
ôçí åíôïëÞ \item (èá ôï äïýìå êáé ðáñáêÜôù).

ÁëëáãÞ ÅôéêÝôáò Ëßóôáò

Ôï óýìâïëï ìå ôï ïðïßï åéóÜãåôáé êÜèå áíôéêåßìåíï ìéáò ëßóôáò ïíïìÜæåôáé åôéêÝôá êáé ìðïñåß íá ïñé-
óôåß óõíïëéêÜ ãéá üëç ôç ëßóôá Þ âÞìá ðñïò âÞìá. Ãéá ðáñÜäåéãìá áí èÝëïõìå äéáöïñåôéêÞ åôéêÝôá ãéá
êÜèå áíôéêåßìåíï, ôçí ïñßæïõìå ìåôáîý áãêõëþí, üðùò ðáñáêÜôù,

\begin{itemize}

\item[$\clubsuit$] clubs

\item[$\heartsuit$] hearts

\item[$\diamondsuit$] diamonds

\item[$\spadesuit$] spades

\end{itemize}

♣ clubs

♥ hearts

♦ diamonds

♠ spades
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Áí èÝëïõìå íá êÜíïõìå ôçí áëëáãÞ ãéá ôï óýíïëï ôùí áíôéêåéìÝíùí ôçò ëßóôáò ìáò, áñêåß ç ÷ñÞóç ôçò
åíôïëÞò \labelitemi üðùò ðáñáêÜôù,

\begin{itemize}

\renewcommand{\labelitemi}{$\Rightarrow$}

\item first item

\item second item

\end{itemize}

⇒ �rst item

⇒ second item

Ç áëëáãÞ óõìâüëïõ ìðïñåß íá åöáñìïóôåß êáé óôéò ëßóôåò Áñßèìçóçò.

3.2.2 ÃåíéêåõìÝíåò Ëßóôåò

Äå èá áíáöÝñïõìå ðïëëÜ åäþ, åêôüò áð;o Ýíá ðáñÜäåéãìá. Äçìéïõñãïýíôáé ìå ôï ðåñéâÜëëïí list,
ïñßæïíôáò ôï ùò åîÞò:

\begin{list}{label}{declarations}

\item �rst item

\item second item

\end{list}

üðïõ

label ïñßæïõìå êÜðïéá åôéêÝôá, áí èÝëïõìå

declarations åíôïëÝò ïñéóìïý ôçò êÜèåôçò êáé ïñéæüíôéáò äéÜóôáóçò ãéá ôç ëßóôá

Ãéá ðáñÜäåéãìá ôï ðáñáêÜôù ôìÞìá êþäéêá

\begin{list}{}{%

\setlength{\leftmargin}{2.1in}

\setlength{\labelwidth}{2.1in}

\setlength{\labelsep}{0.0in}

\setlength{\parsep}{8pt plus 1pt minus 0pt}

\setlength{\itemsep}{15pt plus 1pt minus 0pt}

\setlength{\topsep}{10pt plus 1pt minus 0pt}

}

\item[\textsc{\textbf{Education}}\hfill]

Ph.D., Engineering Mechanics, 1993\\

\emph{University of Wisconsin--Madison}

M.S., Engineering Mechanics, 1988\\

\emph{University of Wisconsin--Madison}

S.M., Engineering Science, 1987\\

\emph{Harvard University}
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B.S. \emph{cum laude}, Mechanical Engineering, 1985\\

\emph{Washington University}

\item[\textsc{\textbf{Experience}}\hfill]

Some jobs here and some jobs there.

\end{list}

ìáò äßíåé Ýíá âéïãñáöéêü óçìåßùìá

Education Ph.D., Engineering Mechanics, 1993
University of Wisconsin{Madison

M.S., Engineering Mechanics, 1988
University of Wisconsin{Madison

S.M., Engineering Science, 1987
Harvard University

B.S. cum laude, Mechanical Engineering, 1985
Washington University

Experience Some jobs here and some jobs there.

3.2.3 Ç åíôïëÞ minipage

¼ðùò èá Ý÷åôå ðáñáôçñÞóåé óôï ðáñüí óýããñáììá ðïëëÝò öïñÝò ðáñáèÝôïõìå óôï áñéóôåñü ìÝñïò ôçò
óåëßäáò ôïí êþäéêá åíþ óôï äåîéü ôï áðïôÝëåóìá. Ç äçìéïõñãßá äýï óôçëþí óå ìéá óåëßäá ãßíåôáé ìå
ôçí åéóáãùãÞ ôùí åíôïëþí

\begin{minipage}[h]{a cm}

êåßìåíï[1]

\end{minipage}\ \

\begin{minipage}[h]{b cm}

êåßìåíï[2]

\end{minipage}

Ç åíôïëÞ minipage äçìéïõñãåß Ýíá éäåáôü ðëáßóéï ðëÜôïõò {a cm} Þ {b cm} ìÝóá óôï ïðïßï ôïðïèå-
ôåßôáé ôï åêÜóôïôå êåßìåíï, èÝôùíôáò {a=b=8 cm} èá ðÜñïõìå ùò áðïôÝëåóìá :

êåßìåíï[1] êåßìåíï[2]
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3.3 Ôßôëïé, ÊåöÜëáéá, Åíüôçôåò

ÊÜèå êåßìåíï åßíáé åõðáñïõóßáóôï üôáí åßíáé êáëÜ äïìçìÝíï êáé ÷ùñéóìÝíï óå êåöÜëáéá, åíüôçôåò êáé
õðïåíüôçôåò. Ç LATEX õðïóôçñßæåé áõôÜ ôá ÷áñáêôçñéóôéêÜ ìå åéäéêÝò åíôïëÝò, ïé ïðïßåò éåñáñ÷éêÜ åßíáé
ïé áêüëïõèåò,

\section{...}

\subsection{...}

\subsubsection{...}

\paragraph{...}

\subparagraph{...}

Åðßóçò áí èÝëïõìå íá ÷ùñßóïõìå ôï êåßìåíï ìáò óå ôìÞìáôá ÷ùñßò íá åðçñåÜóïõìå ôçí áñßèìçóç,
ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå ôçí åíôïëÞ,

\part{...}

¼ôáí Ý÷ïõìå ïñßóåé óôï \documentclass íá ãñÜøïõìå report Þ book, õðÜñ÷åé ìéá åðéðëÝïí åíôïëÞ,
ç ïðïßá ðçãáßíåé óôçí êïñõöÞ ôçò ðáñáðÜíù éåñáñ÷ßáò êáé åßíáé ç

\chapter{...}

Ôá êåíÜ êáé ôá äéáóôÞìáôá ìåôáîý ôùí åíïôÞôùí, ç áñßèìçóç êáé ôï ìÝãåèïò ôùí ôßôëùí êáèïñßæïíôáé
áõôüìáôá áðü ôç LATEX.

Ï ôßôëïò üëïõ ôïõ êåéìÝíïõ ðáñÜãåôáé ìÝóá óôïí êþäéêá ìå ôçí åíôïëÞ \maketitle. ÖõóéêÜ üôáí
ëÝìå ôßôëïò ôïõ êåéìÝíïõ, åííïïýìå ôïí ôßôëï, ôïõò óõããñáöåßò êáé ðñïáéñåôéêÜ ôçí çìåñïìçíßá Ýêäï-
óçò ôïõ êåéìÝíïõ. ¼ëá áõôÜ åéóÜãïíôáé áíßóôïé÷á áðü ôéò åíôïëÝò \title{...}, \author{...} êáé
\date{...} ðñéí áðü ôçí êëÞóç ôçò \maketitle. Ãéá ðåñéóóüôåñïõò ôïõ åíüò óõããñáöåßò, ìðïñïýìå íá
ôïõò óõìðåñéëÜâïõìå üëïõò ìÝóá óôçí åíôïëÞ \author, îå÷ùñßæïíôáò ôá ïíüìáôÜ ôïõò ìå ôçí åíôïëÞ
\and.

Ç åíôïëÞ \section{ôßôëïò åíüôçôáò} (êáé êÜèå Üëëç áõôïý ôïõ åßäïõò) åêôüò áðü ôï íá äçìéïõñãåß
åíüôçôåò, åêôåëåß êáé êÜðïéåò Üëëåò åñãáóßåò

� ðñïóèÝôåé ôï êáôÜëëçëï êÜèåôï êåíü ìåôáîý ôçò ôåëåõôáßáò ðáñáãñÜöïõ ôçò ðñïçãïýìåíçò åíü-
ôçôáò êáé ôïõ ôßôëïõ ôçò íÝáò,

� ðñïóèÝôåé ôï êáôÜëëçëï êÜèåôï êåíü ìåôáîý ôïõ ôßôëïõ ôçò åíüôçôáò êáé ôïõ êåéìÝíïõ ðïõ áêï-
ëïõèåß,

� äéáìïñöþíåé ôïí ôßôëï áõîÜíïíôáò ôï ìÝãåèïò êáé ôïí ôýðï ôçò ãñáììáôïóåéñÜò,

� åìöáíßæåé áñßèìçóç ôçò åíüôçôáò

¼ëåò ïé åíôïëÝò ãéá äçìéïõñãßá åíïôÞôùí Ý÷ïõí êáé ìéá äåýôåñç ìïñöÞ ç ïðïßá äåí åìöáíßæåé áñßèìçóç
êáé äåí ðåñéëáìâÜíåé ôç óõãêåêñéìÝíç åíüôçôá óôïí ðßíáêá ðåñéå÷ïìÝíùí. Ïé åíôïëÝò áõôÝò ó÷çìáôß-
æïíôáé ðñïóèÝôùíôáò Ýíá áóôåñÜêé * ìåôÜ ôçí áíôßóôïé÷ç åíôïëÞ. Ç åíôïëÞ \section{ÅéóáãùãÞ}, ãéá
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ðáñÜäåéãìá, èá ãßíåé \section*{ÅéóáãùãÞ}.

Ç åíôïëÞ \appendix äçìéïõñãåß ðáñÜñôçìá, áëëÜæïíôáò ôçí áñßèìçóç óå ÷áñáêôÞñåò.

Ç LATEX äçìéïõñãåß ðßíáêá ðåñéå÷ïìÝíùí ìå âÜóç ôïõò ôßôëïõò ôùí åíïôÞôùí êáé ôçí áñ÷éêÞ óåëßäá
óôçí ïðïßá áõôÝò âñßóêïíôáé. Ç åíôïëÞ \tableofcontents äçìéïõñãåß ôïí ðßíáêá ðåñéå÷ïìÝíùí åêåß
áêñéâþò ðïõ ÷ñçóéìïðïéåßôáé. Åíäå÷ïìÝíùò íá ÷ñåéáóôåß íá ìåôáãëùôôßóïõìå ôïí êþäéêá (compiling)
ðåñéóóüôåñåò ôçò ìéáò öïñÜò ãéá íá åìöáíéóôåß óùóôÜ ï ðßíáêáò.

ÐïëëÝò öïñÝò ï ôßôëïò ìéáò åíüôçôáò åßíáé áñêåôÜ ìåãÜëïò ãéá íá åìöáíéóôåß óôïí ðßíáêá ðåñéå÷ïìÝíùí.
Ìðïñïýìå ôüôå óôçí åíôïëÞ äçìéïõñãßáò ôçò åíüôçôáò íá èÝóïõìå óáí ðñïáéñåôéêü üñéóìá ìÝóá óå áãêý-
ëåò Ýíá ôßôëï ðïõ èá èÝëáìå íá åìöáíéóôåß óôá ðåñéå÷üìåíá, ð.÷. \chapter[Ôßôëïò ãéá ôá Ðåñéå÷üìåíá]

{Ê á í ï í é ê ü ò ì å ã Ü ë ï ò ô ß ô ë ï ò }.

Ç LATEX2e ðñïóöÝñåé êáé êÜðïéåò åðéðëÝïí åíôïëÝò ðïõ áöïñïýí ôç ìïñöïðïßçóç ôçò áñßèìçóçò ôùí
êåöáëáßùí óôçí ðåñßðôùóç óõããñáöÞò åíüò êåéìÝíïõ ìå \documentclass{book}.

� Ç åíôïëÞ \frontmatter ðñÝðåé íá ÷ñçóéìïðïéçèåß áìÝóùò ìåôÜ ôçí åíôïëÞ \begin{document}

êáé áëëÜæåé ôçí áñßèìçóç ôùí óåëßäùí óå ëáôéíéêÞ.

� Ç \mainmatter ÷ñçóéìïðïéåßôáé áêñéâþò ðñéí áðü ôï ðñþôï êåöÜëáéï êáé áëëÜæåé ôçí áñßèìçóç
óå áñáâéêÞ, îåêéíþíôáò ôç áðü ôç óõãêåêñéìÝíç óåëßäá.

� Ç åíôïëÞ \appendix \óçìáäåýåé" êáôÜ êÜðïéï ôñüðï ôç óåëßäá áðü ôçí ïðïßá îåêéíïýí ôá ðá-
ñáñôÞìáôá.

� Ç åíôïëÞ \backmatter ÷ñçóéìïðïéåßôáé ðñéí áðü ôá ôåëåõôáßá ôìÞìáôá ôïõ êåéìÝíïõ üðùò ç
âéâëéïãñáößá Þ ôï åõñåôÞñéï, ÷ùñßæïíôáò ôá áðü ôï õðüëïéðï êåßìåíï.

3.4 ÐáñáðïìðÝò

Óå books, reports êáé articles, õðÜñ÷ïõí óõ÷íÜ ðáñáðïìðÝò óå ó÷Þìáôá, ðßíáêåò, êáé áîéïóçìåßùôá
ôìÞìáôá ôïõ êåéìÝíïõ (ð.÷. Ýíáò ìáèçìáôéêüò ôýðïò). Ç LATEXäéáèÝôåé åíôïëÝò ìå ôéò ïðïßåò ìðïñïýìå
íá êÜíïõìå ðáñáðïìðÝò óôá ðñïáíáöåñèÝíôá óçìåßá. ÁõôÝò åßíáé ïé \label{marker}, \ref{marker}
êáé \pageref{marker}, üðïõ marker åßíáé Ýíáò äåßêôçò ï ïðïßïò åðéëÝãåôáé áðü ôï óõããñáöÝá. Ç
LATEX áíôéêáèéóôÜ ôçí åíôïëÞ \ref áðü ôïí áñéèìü ôçò åíüôçôáò, õðïåíüôçôáò, ó÷Þìáôïò, ðßíáêá Þ
èåùñÞìáôïò ìåôÜ ôá ïðïßá Ý÷åé ÷ñçóéìïðïéçèåß ç áíôßóôïé÷ç åíôïëÞ \label, åíþ ç åíôïëÞ \pageref

åìöáíßæåé ôïí áñéèìü ôçò óåëßäáò óôçí ïðïßá ÷ñçóéìïðïéÞèçêå ç åíôïëÞ \label. Ãéá ðáñÜäåéãìá,

Ìéá ðáñáðïìðÞ óå áõôÞ ôçí õðïåíüôçôá

\label{sec:this} ìïßáæåé ìå

ôçí ðáñáêÜôù : ``âëÝðå åíüôçôá

\ref{sec:this} óôç óåëßäá

\pageref{sec:this}''.

Ìéá ðáñáðïìðÞ óå áõôÞ ôçí õðïåíüôçôá ìïßáæåé ìå
ôçí ðáñáêÜôù : \âëÝðå åíüôçôá 3.4 óôç óåëßäá 22".

Åðßóçò ìðïñïýìå íá Ý÷ïõìå,
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\begin{equation}

\label{eq:eps} \epsilon > 0

\end{equation}

Ç ó÷Ýóç (\ref{eq:eps}) ìáò ëÝåé üôé ôï\\

å åßíáé ìåãáëýôåñï áðü 0.

� > 0 (3.1)

Ç ó÷Ýóç (3.1) ìáò ëÝåé üôé ôï
å åßíáé ìåãáëýôåñï áðü 0.

3.5 Õðïóçìåéþóåéò

Ç åíôïëÞ \footnote{êåßìåíï õðïóçìåßùóçò} åìöáíßæåé ôï êåßìåíï ôçò õðïóçìåßùóçò óôï êÜôù ìÝñïò
ôçò óåëßäáò. Ç åíôïëÞ ðñÝðåé íá ÷ñçóéìïðïéçèåß áêñéâþò ìåôÜ ôç ëÝîç óôçí ïðïßá áíáöÝñåôáé.

Õðïóçìåßùóåéò \footnote{Áõôü åßíáé

õðïóçìåßùóç} : ×ñçóéìïðïéïýíôáé

óõ÷íÜ óôç \LaTeX.

Õðïóçìåßùóåéò a : ×ñçóéìïðïéïýíôáé óõ÷íÜ óôç
LATEX.

aÁõôü åßíáé õðïóçìåßùóç

3.6 Óôïß÷éóç óôï êÝíôñï, áñéóôåñÜ Þ äåîéÜ

Ï ôñüðïò ìå ôïí ïðïßï óôïé÷ßæïõìå êÜðïéï ôìÞìá ôïõ êåéìÝíïõ ìáò óôï êÝíôñï ôçò óåëßäáò, ãßíåôáé ìå
ôç ÷ñÞóç ôïõ ðåñéâÜëëïíôïò center. Áò ôï äïýìå,

\begin{center}

óôïß÷éóç\\ óôï \\ êÝíôñï

\end{center}

ôï ïðïßï èá ìáò äþóåé

óôïß÷éóç
óôï

êÝíôñï

Ôï ðåñéâÜëëïí flushleft óôïé÷ßæåé ðñïò ôá áñéóôåñÜ (áíôßóôïé÷á ç flushright ðñïò ôá äåîéÜ). Áí
äåí åéóÜãïõìå ôï óýìâïëï \\ ãéá íá áëëÜîïõìå ãñáììÞ, ôüôå ç LATEX èá äéáìïñöþóåé áõôüìáôá ôçí
áëëáãÞ ãñáììÞò,

\begin{flushleft}

Áõôü ôï êåßìåíï åßíáé\\

óôïé÷éóìÝíï ðñïò ôá áñéóôåñÜ.

Ç \LaTeX{} äåí ðñïóðáèåß íá öÝñåé

üëåò ôéò ãñáììÝò óôï ßäéï ìÞêïò.

\end{flushleft}

Áõôü ôï êåßìåíï åßíáé
óôïé÷éóìÝíï ðñïò ôá áñéóôåñÜ. Ç LATEX äåí
ðñïóðáèåß íá öÝñåé üëåò ôéò ãñáììÝò óôï ßäéï
ìÞêïò.

Óå áíôéóôïé÷ßá ðáñáèÝôïõìå êáé Ýíá ðáñÜäåéãìá óôïé÷éóìÝíïõ êåéìÝíïõ ðñïò ôá äåîéÜ ãéá íá ðáñáôçñÞ-
óïõìå ôç äéáöïñÜ,

23



ÊåöÜëáéï 3. Ìïñöïðïßçóç êåéìÝíïõ óôç LATEX

\begin{flushright}

Áõôü ôï êåßìåíï åßíáé\\

óôïé÷éóìÝíï ðñïò ôá äåîéÜ.

Ç \LaTeX{} êáé ðÜëé äåí ðñïóðáèåß íá

öÝñåé üëåò ôéò ãñáììÝò óôï ßäéï ìÞêïò.

\end{flushright}

Áõôü ôï êåßìåíï åßíáé
óôïé÷éóìÝíï ðñïò ôá äåîéÜ. Ç LATEX êáé ðÜëé äåí

ðñïóðáèåß íá öÝñåé üëåò ôéò ãñáììÝò óôï ßäéï
ìÞêïò.

3.7 Quote, Quotation, êáé Verse

Ôï ðåñéâÜëëïí quote ÷ñçóéìïðïéåßôáé ãéá íá ðáñáèÝóïõìå óçìáíôéêÝò öñÜóåéò Þ ðáñáäåßãìáôá, äßíïíôáò
Ýìöáóç óôç äïìÞ êáé ôç èÝóç ôïõ êåéìÝíïõ,

ÕðÜñ÷åé Ýíáò êáíüíáò óôç ôõðïãñáöåßá

ãéá ôï ìÞêïò êÜèå óåéñÜò :

\begin{quote}

ÊáôÜ ìÝóï üñï, êáìßá óåéñÜ äåí

ðñÝðåé íá îåðåñíÜåé ôïõò 66

÷áñáêôÞñåò.

\end{quote}

Ãéá áõôü ôï ëüãï ôá öýëëá ôùí

åöçìåñßäùí ôõðþíïíôáé ìå ðïëëÝò

óôÞëåò.

ÕðÜñ÷åé Ýíáò êáíüíáò óôç ôõðïãñáöåßá ãéá ôï ìÞêïò
êÜèå óåéñÜò :

Êáôá ìÝóï üñï, êáìßá óåéñÜ äåí ðñÝðåé
íá îåðåñíÜåé ôïõò 66 ÷áñáêôÞñåò.

Ãéá áõôü ôï ëüãï ôá öýëëá ôùí åöçìåñßäùí ôõðþ-
íïíôáé ìå ðïëëÝò óôÞëåò.

ÕðÜñ÷ïõí êáé äýï ðáñüìïéá ðåñéâÜëëïíôá: ôï quotation êáé ôï verse. Ôï ðåñéâÜëëïí quotation ÷ñç-
óéìïðïéåßôáé ãéá ðåñéóóüôåñåò ôçò ìßáò ðáñáãñÜöïõò. Tï ðåñéâÜëëïí verse åßíáé ÷ñÞóéìï ãéá ðïéÞìáôá
(äå äéáöÝñåé ðïëý áðü ôá ðñïçãïýìåíá), üðïõ ç áëëáãÞ óôß÷ïõ åßíáé óçìáíôéêÞ. Ïé ãñáììÝò áëëÜæïõí
ìå ôï ãíùóôü \\ óôï ôÝëïò êÜèå ãñáììÞò êáé ìéá êåíÞ ãñáììÞ óôï ôÝëïò ôïõ ðåñéâÜëëïíôïò verse,

Íïìßæïõìå ðùò üëïé ïé öïéôçôÝò èá\\

åêôéìÞóïõí ôï ðáñáêÜôù ôåôñÜóôé÷ï:

\begin{verse}

ÁíÜèåìá ôïõò ìáñáãêïýò\\

ðïõ öôéÜ÷íïõí ôá èñáíßá,\\

êáé ôõñáííïýí ôïõò öïéôçôÝò\\

óå ôÝôïéá çëéêßá.

\end{verse}

Íïìßæïõìå ðùò üëïé ïé öïéôçôÝò èá
åêôéìÞóïõí ôï ðáñáêÜôù ôåôñÜóôé÷ï:

ÁíÜèåìá ôïõò ìáñáãêïýò
ðïõ öôéÜ÷íïõí ôá èñáíßá,
êáé ôõñáííïýí ôïõò öïéôçôÝò
óå ôÝôïéá çëéêßá.

3.8 Ôï ðåñéâÜëëïí verbatim

Ôï ðåñéâÜëëïí verbatim ìáò âïçèÜåé íá ôõðþóïõìå \ëÝîç ðñïò ëÝîç" Ýíá ôìÞìá êåéìÝíïõ, ÷ùñßò ç
LATEXíá ëÜâåé õðüøç ôçò ôõ÷üí åíôïëÝò Þ óôïé÷åßá ìïñöïðïßçóçò. Ãéá íá ôï ÷ñçóéìïðïéÞóïõìå ãñÜ-
öïõìå ôï êåßìåíï ðïõ èÝëïõìå íá ôõðùèåß \áõôïëåîåß" ìåôáîý ôùí åíôïëþí \begin{verbatim} êáé
\end{verbatim} êáé áõôï èá ôõðùèåß áêñéâþò üðùò åßíáé ìå ôá êåíÜ ôïõ, ôéò áëëáãÝò ãñáììþí ôïõ êáé
ïôéäÞðïôå Üëëï èá Üëëáæå áí Þôáí áðåõèåßáò ãñáììÝíï ìÝóá óôïí êþäéêá LATEX,
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\begin{verbatim}

\begin{üíïìá ðåñéâÜëëïíôïò}

...
\end{üíïìá ðåñéâÜëëïíôïò}

\end{verbatim}

\begin{üíïìá ðåñéâÜëëïíôïò}

...

\end{üíïìá ðåñéâÜëëïíôïò}

Åíôüò ìéáò ðáñáãñÜöïõ, ìðïñïýìå íá Ý÷ïõìå ðáñüìïéï áðïôÝëåóìá ìå ôçí åíôïëÞ \verb+text+. Áíôß
ôïõ +, ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå ôï óýìâïëï ", ôï | Þ ïðïéïäÞðïôå Üëëï ÷áñáêôÞñá åêôüò áðü
ãñÜììáôá Þ ôï *,

Ç åíôïëÞ \verb|\ldots| ôõðþíåé \ldots,
åíþ ç åíôïëÞ \ldots ôõðþíåé . . .

Ôï * Ý÷åé åéäéêÞ óçìáóßá üôáí ÷ñçóéìïðïéçèåß óôéò óõãêåêñéìÝíåò åíôïëÝò LATEX,

\begin{verbatim*}

Ôï ðåñéâÜëëïí verbatim ìå áóôåñÜêé

äßíåé Ýìöáóç óôá êåíÜ ôïõ

êåéìÝíïõ

\end{verbatim*}

Ôï ðåñéâÜëëïí verbatim ìå áóôåñÜêé

äßíåé Ýìöáóç óôá êåíÜ ôïõ

êåéìÝíïõ

Ç åíôïëÞ \verb*|...| ìðïñåß íá ÷ñçóéìïðïéçèåß ðáñüìïéá,

\verb*|like this :-) | like this :-) 

3.9 ÊåíÜ êáé ÄéáóôÞìáôá

Ìå ôçí åíôïëÞ \linespread{a} ìðïñïýìå íá áõîÞóïõìå ôï êåíü ìåôáîý ôùí ëÝîåùí, åíþ ìå ôçí åíôïëÞ
\setlength{\baselineskip}{a\baselineskip} ìðïñïýìå íá áõîÞóïõìå ôï êåíü ìåôáîý ôùí ðñïôÜ-
óåùí. Ç ÷ñÞóç ôçò äåýôåñçò åíôïëÞò èá ìáò äþóåé:

To êåßìåíï áõôü Ý÷åé ãñáöôåß

ïñßæïíôáò üôé èá ìÝíåé êåíü (1.5)

ìåôáîý ôùí ðñïôÜóåùí

To êåßìåíï áõôü Ý÷åé ãñáöôåß

ïñßæïíôáò üôé èá ìÝíåé ìåãáëýôåñï

êåíü (2) ìåôáîý ôùí ðñïôÜóåùí

Ç åíôïëÞ áõôÞ ôïðïèåôåßôáé óôçí áñ÷Þ ôïõ êåéìÝíïõ ðñéí ôï \begin{document} êáé åðçñåÜæåé ôçí äïìÞ
üëïõ ôïõ êåéìÝíïõ. Áí åðéèõìïýìå íá åðçñåÜóïõìå ìüíï Ýíá êïììÜôé ôïõ êåéìÝíïõ, ôüôå ôï ðåñéêëåßïõìå
óå Üãêéóôñá êáé óôï ôÝëïò ôïðïèåôïýìå ôçí åíôïëÞ \par.

3.10 ÐáñÜãñáöïé

Ç äçìéïõñãßá ðáñáãñÜöùí óôç LATEX êáèþò êáé ôï ìÝãåèïò áõôþí êáèïñßæïíôáé áðü ôçí åíôïëÞ

\parindent=acm;
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åíþ ç áðüóôáóç ìåôáîý ôùí ðáñáãñÜöùí êáèïñßæåôáé áðü ôçí åíôïëÞ \parskip=bcm. Áí óå êÜðïéá
ðáñÜãñáöï äåí åìöáíßæåôáé ôï åðéèõìçôü êåíü åéóÜãùíôáò ôçí åíôïëÞ \indent åðéôõã÷Üíïõìå ôçí äç-
ìéïõñãßá ðáñáãñÜöïõ, åíþ üôáí åìöáíßæåôáé êåíü óå êÜðïéá ðáñÜãñáöï ðïõ äåí ôï åðéèõìïýìå åéóÜãïõìå
ôçí åíôïëÞ \noindent ïñßæïíôáò ìå ôïí ôñüðï áõôü üôé äåí èá õðÜñ÷åé êåíü.

3.11 Ïñéæüíôéï êáé êÜèåôï êåíü

Ç LATEX áíáãíùñßæåé ôá êåíÜ ìåôáîý ôùí ëÝîåùí êáé ôùí ðñïôÜóåùí áõôüìáôá, åíþ åÜí åðéèõìïýìå íá
äçìéïõñãÞóïõìå åðéðëÝïí ïñéæüíôéï êåíü åéóÜãïõìå ôçí åíôïëÞ \hspace{acm}. Åðßóçò ìðïñïýìå áíôß íá
ïñßóïõìå ðüóï êåíü óå åêáôïóôÜ íá áöåèåß ìåôáîý äõï óôïé÷åßùí, íá ïñßóïõìå ôçí åíôïëÞ \fill ç ïðïßá
èá äçìéïõñãÞóåé ôüóï êåíü üóï åßíáé áðáñáßôçôï þóôå íá êáëõöèåß ç ðñüôáóç. Ãéá ðáñÜäåéãìá ç åíôïëÞ,

Stella \hspace{\fill} Nikos

èá Ý÷åé þò áðïôÝëåóìá:

Stella Nikos

Åíþ ç åíôïëÞ,

Stella \hspace{5cm} Nikos

èá Ý÷åé þò áðïôÝëåóìá:

Stella Nikos

Áí åðéèõìïýìå íá ïñßóïõìå êÜèåôï êåíü åéóÜãïõìå ôçí åíôïëÞ \vspace{acm}, ç ïðïßá ëåéôïõñãåß üìïéá
ìå ôçí åíôïëÞ \hspace{acm}. Ïé ìïíÜäåò ìÝôñçóçò ìðïñïýí íá ïñéóôïýí åßôå óå åêáôïóôÜ åßôå óå
ßíôóåò åßôå ìå âÜóç êÜðïéá Üëëç êëßìáêá ìÝôñçóçò, üðùò öáßíåôáé óôïí ðßíáêá ðïõ áêïëïõèåß.

mm millimetre ≈ 1/25 inch
cm centimetre = 10 mm
in inch = 25.4 mm
pt point ≈ 1/72 inch ≈ 1 3 mm
em ðåñßðïõ ßóï ìå Ýíá êåöáëáßï Ì áõôÞò ôçò ãñáììáôïóåéñÜò
ex ðåñßðïõ ßóï ìå Ýíá ìéêñü x áõôÞò ôçò ãñáììáôïóåéñÜò

3.12 ×ñÞóéìåò åíôïëÝò

Ðïëý ÷ñÞóéìåò åßíáé ïé åíôïëÝò \newline êáé \newpage. Ç ðñþôç üôáí ÷ñçóéìïðïéåßôáé ìåôáöÝñåé ôï
êåßìåíï ðïõ âñßóêåôáé ìåôÜ ôçí åíôïëÞ óå íÝá óåéñÜ, åíþ ç äåýôåñç äçìéïõñãåß íÝá óåëßäá. ÁíÜëïãç
ôçò åíôïëÞò \newline åßíáé ç åíôïëÞ \par. Áí åðéèõìïýìå íá áöÞóïõìå êåíü ìåôáîý äõï ðñïôÜóåùí
÷ùñßò íá ïñßóïõìå ôï åðáêñéâÝò ìÝãåèïò ôïõ êåíïý ôüôå ðïëý ÷ñÞóéìåò åßíáé ïé åíôïëÝò \smallskip
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êáé \bigskip, ç ðñþôç üðùò, åîÜëëïõ öáßíåôáé êáé áðü ôï üíïìá ôçò áöÞíåé ìéêñüôåñï êåíü áðü ôç
äåýôåñç. ÔÝëïò õðÜñ÷åé ç åíôïëÞ \frenchspacing ç ïðïßá êáôáñãåß ôï åðéðëÝïí êåíü ìåôáîý ðñïôÜóåùí
êáé ÷ñçóéìïðïéåßôáé êõñßùò óôç âéâëéïãñáößá.

3.13 Ìïñöïðïßçóç óåëßäáò

Ç LATEX áíáëüãùò ôï ìÝãåèïò ôïõ ÷áñôéïý ðïõ åðéëÝãåôáé êáé ôï åßäïò ôïõ åããñÜöïõ ïñßæåé êÜðïéá
ðåñéèþñéá óôç óåëßäá. Ôá ðåñéèþñéá áõôÜ ìðïñïýí íá ôñïðïðïéçèïýí ìå ôéò êÜôùèé åíôïëÝò

ðëÜôïò êåéìÝíïõ \textwidth=a cm

ýøïò êåéìÝíïõ \textheight=a cm

ýøïò êåéìÝíïõ \textheight=a cm

áñéóôåñü êåíü \oddsidemargin=a cm

äåîéü êåíü \evensidemargin=a cm

åðÜíù êåíü \headheight=a cm

êÜôù êåíü \fotheight=a cm

Ôï êåßìåíï ðïõ äéáâÜæåôå Ý÷åé ãñáöôåß ìå ôéò ðáñáêÜôù åíôïëÝò:

\hoffset=-15pt \voffset=-40pt \topmargin=17pt \textwidth=17cm

\textheight=22cm \evensidemargin=0cm \oddsidemargin=0cm

\parindent=0cm \parskip=0cm \footskip=50pt

Ðéï áíáëõôéêÜ ïé åíôïëÝò öáßíïíôáé óôï ó÷Þìá ôçò åðüìåíçò óåëßäáò.
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Header

Body

Footer

Margin
Notes

i8� -

i7

?

6

i1� -

�-i3 i10� -

�- i9

6

?

i11

i2
?

6i4
6

?

i5
6

?

i6

6

?

1 one inch + \hoffset 2 one inch + \voffset
3 \oddsidemargin = 22pt 4 \topmargin = 22pt

or \evensidemargin
5 \headheight = 13pt 6 \headsep = 19pt
7 \textheight = 595pt 8 \textwidth = 360pt
9 \marginparsep = 7pt 10 \marginparwidth = 106pt

11 \footskip = 27pt \marginparpush = 5pt (not shown)
\hoffset = 0pt \voffset = 0pt
\paperwidth = 597pt \paperheight = 845pt

Figure 6.2: Page Layout Parameters.
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3.14 Ðëáßóéï

Ìðïñåßôå íá ôïðïèåôÞóåôå óå ðëáßóéï ìéá óõãêåêñéìÝíç ðáñÜãñáöï ìå ôçí åíôïëÞ

\framebox[a cm][pos]{êåßìåíï}:

H åíôïëÞ [a cm] êáèïñßæåé ôï ðëÜôïò ôïõ ðëáéóßïõ, åíþ áí ôo åðéèõìïýìå, ìðïñïýìå íá ÷ñçóéìï-
ðïéÞóïõìå áíôß ôùí áñéèìçôéêþí ôéìþí ôéò åíôïëÝò \width, \height, \depth, êáé \totalheight. Ôï
ìÝãåèïò óôéò ôåëåõôáßåò ðåñßðôùóåéò êáèïñßæåôáé áðü ôï åýñïò ôïõ êåéìÝíïõ. H pos åíôïëÞ åðéäÝ÷åôáé
ôéò ôéìÝò c, l, r, Þ s üðïõ c=center, l=left 
ush, r=right 
ush, êáé ìå ôï ãñÜììá s åííïïýìå üôé ôï
êåßìåíï ìáò èá \áðëùèåß" êáôÜ ìÞêïò ôïõ ðëáéóßïõ.

\framebox[7 cm][s]

{Ãéïõðé!!! Ðëáéóéþèçêá!!!} \par

\framebox[0.7\width][r]

{Öôïõ, äåí ÷ùñÜù} \par

\framebox[1.7cm][l]

{åßíáé äýóêïëï íá äéáâÜóåôå

ôé ãñÜöåé åäþ}

Can you read that?

Ãéïõðé!!! Ðëáéóéþèçêá!!!

Öôïõ, äåí ÷ùñÜù

åßíáé äýóêïëï íá äéáâÜóåôå ôé ãñÜöåé åäþCan you read that?

Èá äåßîïõìå ôÝëïò ðùò ÷åéñéæüìáóôå êÜèåôåò ìåôáöïñÝò. Ç åíôïëÞ ðïõ èá ÷ñçóéìïðïéÞóïõìå åßíáé ç
\raisebox{lift}[depth][height]{text}. Ïé åíôïëÝò \width, \height, \depth, êáé \totalheight
ëåéôïõñãïýí üðùò êáé óôçí ðñïçãïýìåíç ðåñßðôùóç. Ìéá áðëÞ éäÝá ôïõ ôé êÜíåé áõôÞ ç åíôïëÞ äßíåôáé
óôï ðáñÜäåéãìá ðïõ áêïëïõèåß.

\framebox{\begin{minipage}[h]{6cm}

\raisebox{0pt}[0pt][0pt]{\Large%

\textbf{Aaaa\raisebox{-0.3ex}{a}%

\raisebox{-0.7ex}{aa}%

\raisebox{-1.2ex}{r}%

\raisebox{-2.2ex}{g}%

\raisebox{-4.5ex}{h}}}

he shouted but not even the next one in

line noticed that something terrible

had happened to him.

\end{minipage}}

Aaaaaaarg
h

he shouted but
not even the next one in line no-
ticed that something terrible had
happened to him.
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ÊåöÜëáéï 4

LATEX êáé ÌáèçìáôéêÜ

4.1 ÃñÜöïíôáò ìáèçìáôéêü êåßìåíï

Óå áõôÞ ôçí åíüôçôá èá áó÷ïëçèïýìå ðëÝïí ìå ôç óõããñáöÞ ìáèçìáôéêïý êåéìÝíïõ, áíáöÝñïíôáò ôéò âá-
óéêÝò áñ÷Ýò êáé åíôïëÝò ãéá áõôü ôï óêïðü. ÃåíéêÜ óôç LATEX ìðïñïýìå íá ãñÜøïõìå ìáèçìáôéêÜ åíôüò
ìéáò ðáñáãñÜöïõ, ãñÜöïíôáò ìåôáîý \( êáé \), ìåôáîý \$ êáé \$, Þ ìåôáîý ôùí åíôïëþí \begin{math}
êáé \end{math}.

$c^{2}=a^{2}+b^{2}$\\

100 m\(^{3}\)\\

\begin{math}\heartsuit\end{math}

c2 = a2 + b2

100 m3

♥

¼ôáí èÝëïõìå íá ãñÜøïõìå ìåãáëýôåñåò ìáèçìáôéêÝò ðáñáóôÜóåéò Þ íá ôéò îå÷ùñßóïõìå áðü ôçí õðü-
ëïéðç ðáñÜãñáöï, åßíáé ðñïôéìüôåñï íá ãñÜøïõìå ôçí ðáñÜóôáóÞ ìáò ìåôáîý \[ êáé \] Þ ìåôáîý ôùí
åíôïëþí \begin{displaymath} êáé \end{displaymath}.

Ôï Ðõèáãüñåéï èåþñçìá ìáò ëÝåé\\

üôé ðñïóèÝôùíôáò $a$ óôï ôåôñÜ-\\

ãùíï êáé $b$ óôï ôåôñÜãùíï,ðáßñ-\\

íïõìå $c$ óôï ôåôñÜãùíï. Ï áíôß-\\

óôïé÷ïò ôýðïò ìáò äßíåé:

\begin{displaymath}

c^2=a^2+b^2

\end{displaymath}

ÖõóéêÜ ôüôå äå èá éó÷ýåé ç ó÷Ýóç:

\[a+b=c\]

Ôï Ðõèáãüñåéï èåþñçìá ìáò ëÝåé
üôé ðñïóèÝôùíôáò a óôï ôåôñÜ-
ãùíï êáé b óôï ôåôñÜãùíï,ðáßñ-
íïõìå c óôï ôåôñÜãùíï. Ï áíôß-
óôïé÷ïò ôýðïò ìáò äßíåé:

c2 = a2 + b2

ÖõóéêÜ ôüôå äå èá éó÷ýåé ç ó÷Ýóç:

a+ b = c

Óå áõôï ôï óçìåßï áîéæåé íá ðáñáôçñÞóïõìå êáé Üëëç ìéá äéáöïñÜ ðïõ åìöáíßæåôáé áí ãñÜöïõìå ìáèç-
ìáôéêü êåßìåíï ìå äïëëÜñéá $ Þ ìå ôçí åíôïëÞ \begin{displaymath}.
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$\lim_{n \to \infty}

\sum_{k=1}^n \frac{1}

{k^2} = \frac{\pi^2}{6}$

\begin{displaymath}

\lim_{n \to \infty}

\sum_{k=1}^n \frac{1}

{k^2} = \frac{\pi^2}{6}

\end{displaymath}

limn→∞
∑n

k=1
1
k2 = �2

6

lim
n→∞

n∑
k=1

1
k2

=
�2

6

ÐñÝðåé åäþ íá åðéóçìÜíïõìå ðùò õðÜñ÷ïõí äéáöïñÝò ìåôáîý áðëïý êáé ìáèçìáôéêïý êåéìÝíïõ. Ãéá
ðáñÜäåéãìá óôï ìáèçìáôéêü êåßìåíï:

1. Ç åéóáãùãÞ ðåñéóóüôåñùí êåíþí óôï ìáèçìáôéêü êåßìåíï äåí Ý÷åé êáìßá óçìáóßá, êáèþò ôá
áðáñáßôçôá êåíÜ åéóÜãïíôáé áõôüìáôá áðü ôç LATEX Þ ïñßæïíôáé ìÝóù åéäéêþí åíôïëþí üðùò ç
\,, \quad Þ \qquad.

2. Ïé êåíÝò ãñáììÝò äåí åðéôñÝðïíôáé.

3. ÊÜèå ãñÜììá èåùñåßôáé óáí ìåôáâëçôÞ. Áí èåëÞóïõìå íá åéóÜãïõìå áðëü êåßìåíï åíôüò ìéáò
ìáèçìáôéêÞò Ýêöñáóçò èá ðñÝðåé íá ÷ñçóéìïðïéÞóïõìå ôçí åíôïëÞ \text{...}.

\begin{equation}

\forall x \in \mathbf{R}:

\qquad x^{2} \geq 0

\end{equation}

∀x ∈ R : x2 ≥ 0 (4.1)

\begin{equation}

x^{2} \geq 0\qquad

\text{for all }x\in\mathbf{R}

\end{equation}

x2 ≥ 0 for all x ∈ R (4.2)

\begin{displaymath}

x^{2} \geq 0\qquad

\text{for all }x\in\mathbb{R}

\end{displaymath}

x2 ≥ 0 for all x ∈ R

4.2 Ïìáäïðïßçóç ìáèçìáôéêþí óõìâüëùí

Óå ðïëëÝò ìáèçìáôéêÝò åêöñÜóåéò ÷ñåéÜæåôáé íá Ý÷ïõìå ìéá ìáèçìáôéêÞ Ýêöñáóç ðïõ åðéäñÜ óå ðåñéó-
óüôåñåò ôçò ìßáò ìåôáâëçôÝò. Ôüôå ïìáäïðïéïýìå ôéò ìåôáâëçôÝò ìáò ìå ôç ÷ñÞóç áãêßóôñùí {...}.

\begin{equation}

a^x+y \neq a^{x+y}

\end{equation}
ax + y 6= ax+y (4.3)
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4.3 Äéáìüñöùóç Ìáèçìáôéêþí åêöñÜóåùí

ÌéêñÜ êáé êåöáëáßá åëëçíéêÜ ãñÜììáôá åíôüò ìáèçìáôéêïý êåéìÝíïõ åéóÜãïíôáé ìå åíôïëÝò ôçò ìïñöÞò
\alpha, \beta, \gamma, \Gamma, \Delta, ð.÷.

$\lambda,\xi,\pi,\mu,\Phi,\Omega$ �; �; �; �;Φ;Ω

ÅêèÝôåò êáé äåßêôåò ìðïñïýí íá åéóá÷èïýí ÷ñçóéìïðïéþíôáò ôá óýìâïëá ^ êáé _,
$a_{1}$ \qquad $x^{2}$ \qquad

$e^{-\alpha t}$ \qquad

$a^{3}_{ij}$\\

$e^{x^2} \neq {e^x}^2$

a1 x2 e−�t a3
ij

ex
2 6= ex2

Ç ôåôñáãùíéêÞ ñßæá åéóÜãåôáé ìå ôçí åíôïëÞ \sqrt, åíþ ç n-éïóôÞ ñßæá ïñßæåôáé ìå ôçí åíôïëÞ \sqrt[n].
Ôï ìÝãåèïò ôçò ñßæáò ñõèìßæåôáé áõôüìáôá áðü ôç LATEX, åíþ áí èÝëïõìå íá åìöáíßóïõìå ìüíï ôï ñéæéêü
ãñÜöïõìå \surd,
$\sqrt{x}$ \qquad $

\sqrt{ x^{2}+\sqrt{y} }$

\qquad $\sqrt[3]{2}$\\[3pt]

$\surd[x^2 + y^2]$

√
x

√
x2 +

√
y 3

√
2

√
[x2 + y2]

Ïé åíôïëÝò \overline êáé \underline äçìéïõñãïýí ïñéæüíôéåò ãñáììÝò ðÜíù Þ êÜôù áíôßóôïé÷á áðü
ìßá ìáèçìáôéêÞ Ýêöñáóç, ð.÷.

$\overline{m+n}$ m+ n

Ïé åíôïëÝò \overbrace êáé \underbrace äçìéïõñãïýí ïñéæüíôéá Üãêéóôñá ðÜíù Þ êÜôù áíôßóôïé÷á áðü
ìßá ìáèçìáôéêÞ Ýêöñáóç, ð.÷.

$\underbrace{ a+b+\cdots+z }_{26}$
a+ b+ · · ·+ z︸ ︷︷ ︸

26

Ãéá íá ðñïóèÝóïõìå ðåñéóðùìÝíåò Þ \êáðåëÜêéá" óå ìåôáâëçôÝò ÷ñçóéìïðïéïýìå åíôïëÝò óáí ôéò \widetilde
êáé \widehat, åíþ ôï óýìâïëï ' ôïíßæåé ôç ìåôáâëçôÞ,

\begin{displaymath}

y=x^{2}\qquad y'=2x\qquad y'=2

\end{displaymath}
y = x2 y′ = 2x y′′ = 2

Ôá äéáíýóìáôá óõ÷íÜ ïñßæïíôáé ìå ìéêñÜ âÝëç ðÜíù áðü ôéò ìåôáâëçôÝò êáé åéóÜãïíôáé ìå ôçí \vec. Ïé
åíôïëÝò \overrightarrow êáé \overleftarrow ïñßæïõí ôï äéÜíõóìá ìåôáîý ôùí A êáé B.
Ìå ôçí åíôïëÞ \cdot ìðïñïýìå íá åìöáíßóïõìå ôï óýìâïëï ôçò ðñÜîçò ôïõ ðïëëáðëáóéáìïý, ôï ïðïßï
óôéò ðåñéóóüôåñåò ðåñéðôþóåéò åííïåßôáé,
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\begin{displaymath}

v = {\sigma}_1 \cdot {\sigma}_2

{\tau}_1 \cdot {\tau}_2

\end{displaymath

v = �1 · �2�1 · �2

Ïé óõìâïëéóìïß ôùí ðåñéóóïôÝñùí ãíùóôþí ìáèçìáôéêþí óõíáñôÞóåùí ìðïñïýí íá åìöáíéóôïýí ìåóù
ôùí ðáñáêÜôù åíôïëþí,

\arccos \arcsin \arctan \arg \cos \cosh \cot

\coth \csc \deg \det \dim \exp \gcd

\hom \inf \ker \lg \lim \liminf \limsup

\ln \log \max \min \Pr \sec \sin

\sinh \sup \tan \tanh

\[\lim_{x \rightarrow 0}

\frac{\sin x}{x}=1\]
lim
x→0

sinx
x

= 1

Ãéá ôç óõíÜñôçóç modulo, õðÜñ÷ïõí ïé ðáñáêÜôù äýï åêöñÜóåéò ôçò,

$a\bmod b$\\

$x\equiv a \pmod{b}$

a mod b
x ≡ a (mod b)

Ãéá ôçí åìöÜíéóç êëáóìÜôùí ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå ôçí åíôïëÞ \frac{...}{...}. Óõ÷íÜ,
ãéá \ìéêñÜ" êëÜóìáôá åðéëÝãïõìå êáé ôç ÷ñÞóç ôïõ óõìâüëïõ /,

$1\frac{1}{2}$~hours

\begin{displaymath}

\frac{ x^{2} }{ k+1 }\qquad

x^{ \frac{2}{k+1} }\qquad

x^{ 1/2 }

\end{displaymath}

11
2 hours

x2

k + 1
x

2
k+1 x1=2

Ãéá ôïõò äéùíõìéêïýò óõíôåëåóôÝò ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå ôçí åíôïëÞ \binom áðü ôï ðáêÝôï
åíôïëþí amsmath,

\begin{displaymath}

\binom{n}{k}\qquad\mathrm{C}_n^k

\end{displaymath}

(
n

k

)
Ck
n

Óõ÷íÜ èÝëïõìå íá \êïëëÞóïõìå" Ýíá óýìâïëï ðÜíù áðü Ýíá Üëëï. Ç åíôïëÞ \stackrel{...}{...}

ôïðïèåôåß ôï ðñþôï üñéóìá áêñéâþò ðÜíù áðü ôï äåýôåñï ôï ïðïßï ôïðïèåôåßôáé óôç êáíïíéêÞ ôïõ èÝóç,

\begin{displaymath}

\int f_N(x) \stackrel{!}{=} 1

\end{displaymath}

∫
fN (x) != 1
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ÏëïêëÞñùìá, Üèñïéóìá êáé ãéíüìåíï ïñßæïõìå ìå ôéò åíôïëÝò \int, \sum êáé \prod áíôßóôïé÷á. Ôï
Üíù êáé ôï êÜôù üñéï ïñßæïíôáé ìå ôá ãíùóôÜ ìáò ^ êáé _,

\begin{displaymath}

\sum_{i=1}^{n} \qquad

\int_{0}^{\frac{\pi}{2}} \qquad

\prod_\epsilon

\end{displaymath}

n∑
i=1

∫ �
2

0

∏
�

Óôçí ðåñßðôùóç ôùí ðïëëáðëþí ïëïêëçñùìÜôùí ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå ôéò åíôïëÝò \iint,
\iiint, \iiiint, êáé \idotsint,

\newcommand{\ud}{\mathrm{d}}

\begin{displaymath}

\iint_{D} \, \ud x \, \ud y

\end{displaymath}

∫∫
D
dx dy

Ãéá íá Ý÷ïõìå ìåãáëýôåñï Ýëåã÷ï óôçí ãñáöÞ ïñßùí êáé äåéêôþí óôéò óýíèåôåò ìáèçìáôéêÝò åêöñÜóåéò
ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå ôçí åíôïëÞ \substack Þ ôï ðåñéâÜëëïí \substack, ôá ïðïßá ðåñéÝ÷ï-
íôáé óôï ðáêÝôï amsmath,

\begin{displaymath}

\sum_{\substack{0<i<n \\

1<j<m}} P(i,j) =

\sum_{\begin{subarray}{l}

i\in I\\

1<j<m

\end{subarray}} Q(i,j)

\end{displaymath}

∑
0<i<n
1<j<m

P (i; j) =
∑

i∈I
1<j<m

Q(i; j)

Ç LATEX äéáèÝôåé üëá ôá åßäç ðáñåíèåôéêþí óõìâüëùí (ðáñåíèÝóåéò (), áãêýëåò [ ], Üãêéóôñá {} ê.á.).
ÊÜðïéá óýìâïëá âÝâáéá ïñßæïíôáé ìÝóù åéäéêþí åíôïëþí (üðùò ç \updownarrow),

\begin{displaymath}

{a,b,c}\neq\{a,b,c\}

\end{displaymath}
a; b; c 6= {a; b; c}

Áí ãñÜøïõìå ôç åíôïëÞ \left ðñéí áðü Ýíá áñ÷éêü ðáñåíèåôéêü óýìâïëï Þ ôçí åíôïëÞ \right ðñéí
áðü Ýíá ôåëéêü ðáñåíèåôéêü óýìâïëï, ç LATEX èá åéóÜãåé áõôüìáôá ôï óùóôü ìÝãåèïò ðáñåíèåôéêþí
óõìâüëùí. ÊÜèå åíôïëÞ \left èá ðñÝðåé íá êëåßíåé ìå ìéá åíôïëÞ \right. Áí äå èÝëïõìå íá êëåßóïõìå
ôçí ðáñÝíèåóç ìáò áðü ôç äåîéÜ ðëåõñÜ ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå ôçí \áüñáôç" \right. . Ðáñá-
ôçñÞóôå ôéò äéáöïñÝò óôßò äýï ðáñáêÜôù ðáñáóôÜóåéò

\[

p(x) = 6 [1+(1+(\frac{1}{2}

+ \frac{1}{6}x)x)x]

\]

p(x) = 6[1 + (1 + (
1
2

+
1
6
x)x)x]
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\[

p(x) = 6 \left[1 + \left(

1 + \left(\frac{1}{2} + \frac{1}{6}x

\right)x \right) x \right]

\]

p(x) = 6
[
1 +

(
1 +

(
1
2

+
1
6
x

)
x

)
x

]

Óå ïñéóìÝíåò ðåñéðôþóåéò åßíáé áðáñáßôçôï íá ïñßóïõìå åðáêñéâþò ôï óùóôü ìÝãåèïò ôùí ðáñåíèåôéêþí
óõìâüëùí. Áõôü ôï ðåôõ÷áßíïõìå ìå ôéò åíôïëÝò \big, \Big, \bigg êáé \Bigg óáí ðñüèåìá óôá
ðáñåíèåôéêÜ óýìâïëá,

$\Big( (x+1) (x-1) \Big) ^{2}$\\

$\big(\Big(\bigg(\Bigg($\quad

$\big\}\Big\}\bigg\}\Bigg\}$\quad

$\big\|\Big\|\bigg\|\Bigg\|$

(
(x+ 1)(x− 1)

)2

(((( }}}} ∥∥∥∥∥∥∥∥∥
∥∥∥∥∥

Ãéá íá ãñÜøïõìå ìéá ìáèçìáôéêÞ Ýêöñáóç óå ðåñéóóüôåñåò ôçò ìéáò ãñáììÞò, üðùò óå óõóôÞìáôá åîé-
óþóåùí, ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå êáé ôá ðåñéâÜëëïíôá \eqnarray êáé \eqnarray* áíôß ôïõ
\equation. Ìå ôï ðåñéâÜëëïí \eqnarray êÜèå ãñáììÞ áñéèìåßôáé, åíþ ìå ôï \eqnarray* ü÷é. Ôá
ðåñéâÜëëïíôá \eqnarray êáé \eqnarray* ëåéôïõñãïýí óáí ðßíáêáò ôçò ìïñöÞò {rcl}, üðïõ ç ìåóáßá
óôÞëç ìðïñåß íá ÷ñçóéìïðïéçèåß ãéá ôï óýìâïëï ôçò éóüôçôáò, ôçò áíéóüôçôáò Þ üðïéï Üëëï ôáéñßáæåé
êáôÜ ðåñßðôùóç. ÖõóéêÜ áëëÜæïõìå ãñáììÞ ìå \\,

\begin{eqnarray}

f(x) & = & \cos x \\

f�(x) & = & -\sin x \\

\int_{0}^{x} f(y)dy & = & \sin x

\end{eqnarray

f(x) = cosx (4.4)

f(x) = − sinx (4.5)∫ x

0
f(y)dy = sinx (4.6)

Ðáñáôçñïýìå üôé ôï êåíü êáé óôá äýï ìÝëç ôçò åîßóùóçò åßíáé áñêåôÜ ìåãÜëï êáé ìðïñïýìå íá ôï
ìåéþóïõìå ìå ôç ÷ñÞóç ôçò åíôïëÞò \setlength\arraycolsep{2pt}, üðùò èá äïýìå óôï åðüìåíï ðá-
ñÜäåéãìá. Ïé åîéóþóåéò ìåãÜëïõ ìÞêïõò äå ÷ùñßæïíôáé áõôüìáôá áðü ôç LATEX, áëëÜ ìðïñïýìå íá ôéò
÷ùñßóïõìå ìå äýï ìåèüäïõò ðïõ ðáñïõóéÜæïíôáé ðáñáêÜôù.

{\setlength\arraycolsep{2pt}

\begin{eqnarray}

\sin x & = & x -\frac{x^{3}}{3!} +

\frac{x^{5}}{5!}-{}

\nonumber\\

& & {}-\frac{x^{7}}{7!}+{}\cdots

\end{eqnarray}}

sinx = x− x3

3!
+
x5

5!
−

− x7

7!
+ · · · (4.7)
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\begin{eqnarray}

\lefteqn{ \cos x = 1 -

\frac{x^{2}}{2!} +{} }

\nonumber\\

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

\frac{x^{6}}{6!}+{}\cdots

\end{eqnarray}

cosx = 1− x2

2!
+

+
x4

4!
− x6

6!
+ · · · (4.8)

Ç åíôïëÞ \nonumber æçôÜåé áðü ôç LATEX íá ìçí áñéèìÞóåé ôç óõãêåêñéìÝíç åîßóùóç.

4.4 ÊåíÜ óôï ìáèçìáôéêü êåßìåíï

¼ðùò Ý÷ïõìå Þäç äåé óôá ðáñáäåßãíáôá ìáèçìáôéêþí êåéìÝíùí, ôá êåíÜ ðïõ áöÞíïõìå äåí ðáßæïõí
êÜðïéïí éäéáßôåñï ñüëï, åíþ ÷ñçóéìïðïéïýìå óõ÷íÜ ôéò åíôïëÝò \quad êáé \qquad. ÁõôÝò åßíáé ðïõ
åìöáíßæïõí êåíÜ åíôüò ìáèçìáôéêþí ðáñáóôÜóåùí. Ãéá ìéêñÜ êåíÜ ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå êáé
ôéò åíôïëÝò \, , \: êáé \;. Ãéá ìåãáëýôåñá êåíÜ Ý÷ïõìå ôéò \quad êáé \qquad. Ðñïóï÷Þ óôçí åíôïëÞ
\! , ç ïðïßá ìåéþíåé ôá êåíÜ üðïõ ÷ñåéÜæåôáé,

\newcommand{\ud}{\mathrm{d}}

\begin{displaymath}

\int\!\!\!\int_{D} g(x,y) \, \ud x\, \ud y

\end{displaymath}

áíôß ãéá

\begin{displaymath}

\int\int_{D} g(x,y)\ud x \ud y

\end{displaymath}

∫∫
D
g(x; y) dx dy

áíôß ãéá ∫ ∫
D
g(x; y)dxdy

4.5 Ìïñöïðïßçóç ôïõ óôõë óå ìáèçìáôéêü êåßìåíï

4.5.1 ÃñáììáôïóåéñÝò

Äåßãìáôá ôùí åíôïëþí ðïõ áðáéôïýíôáé ãéá ôéò êõñéüôåñåò ãñáììáôïóåéñÝò ðïõ ÷ñçóéìïðïéïýíôáé åíôüò
ìáèçìáôéêïý êåéìÝíïõ ðáñïõóéÜæïíôáé ðáñáêÜôù,

\begin{eqnarray*}

&\mathrm{A,B,C\ldots,x,y,z}&\\

&\mathbf{A,B,C\ldots,x,y,z}&\\

&$\mathbf{\Gamma,\ldots,\Omega,}

\mathbf{\alpha,\ldots,\omega}$&

&\mathsf{A,B,C\ldots,x,y,z}&\\

&\mathit{A,B,C\ldots,x,y,z}&\\

&\mathcal{A,B,C\ldots,x,y,z}&\\

\end{eqnarray*}

A;B;C : : : ; x; y; z

A;B;C : : : ;x;y; z

�; : : : ;
;�; : : : ; !

A;B;C : : : ; x; y; z

A;B ;C : : : ; x ; y ; z

A;B; C : : : ; §; †; ‡
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Ç åíôïëÞ \mathcal ÷ñçóéìïðïéåßôáé ìüíï ãéá êåöáëáßá ãñÜììáôá, åíþ ç åíôïëÞ \mathbf ÷ñçóéìïðïéåßôáé
ìüíï ãéá ãñÜììáôá, áñéèìïýò êáé êåöáëáßïõò Åëëçíéêïýò ÷áñáêôÞñåò.

4.5.2 ÌÝãåèïò ãñáììáôïóåéñÜò

Åíôüò ìéáò ìáèçìáôéêÞò Ýêöñáóçò ìðïñïýìå íá åéóÜãïõìå áðëü êåßìåíï ìå ôçí åíôïëÞ \text, åíþ ÷ñç-
óéìïðïéïýìå ôçí åíôïëÞ \mathrm ãéá íá ìðïñïýìå íá ìåôáâÜëëïõìå ôï ìÝãåèïò ôçò ãñáììáôïóåéñÜò
(ðñïóï÷Þ ìüíï ãéá óýíôïìåò åêöñÜóåéò),

\begin{equation}

2^{nd} \quad 2^{\mathrm{nd}}

\end{equation}
2nd 2nd (4.9)

Ìðïñïýìå åðßóçò íá ïñßóïõìå áêñéâþò ôï ìÝãåèïò ôçò ãñáììáôïóåéñÜò ìå ôéò áêüëïõèåò åíôïëÝò:

\displaystyle (123), \textstyle (123), \scriptstyle (123) êáé \scriptscriptstyle (123),

\begin{displaymath}

\mathop{\mathrm{corr}}

(X,Y)= \frac{\displaystyle

\sum_{i=1}^n(x_i-\overline x)

(y_i-\overline y)}

{\displaystyle\biggl[ \sum_{i=1}^n

(x_i-\overline x)^2

\sum_{i=1}^n(y_i-\overline y)^2

\biggr]^{1/2}}

\end{displaymath}

corr(X;Y ) =

n∑
i=1

(xi − x)(yi − y)[ n∑
i=1

(xi − x)2
n∑
i=1

(yi − y)2
]1=2

Ðñïóï÷Þ óôï ãåãïíüò ïôé åäþ äå ÷ñçóéìïðïéÞèçêáí ïé åíôïëÝò \left[ êáé \right] ãéá ôéò áãêýëåò,
áëëÜ ïñßóáìå ôï áêñéâÝò ìÝãåèïò.

4.5.3 ¸íôïíç ãñáöÞ

Ç åíôïëÞ Ýíôïíçò ãñáöÞò åíôüò ìáèçìáôéêïý êåéìÝíïõ åßíáé ç \mathbf, êáé áöïñÜ ëáôéíéêïýò ÷áñáêôÞ-
ñåò ðïõ åßíáé ãñáììÝíïé ìå ðëÜãéá ãñáöÞ. ÕðÜñ÷åé åðßóçò ç åíôïëÞ \boldmath, ç ïðïßá åöáñìüæåôáé
åîùôåñéêÜ ìéáò ìáèçìáôéêÞò Ýêöñáóçò Þ êÜðïéïõ óõìâüëïõ.,

\begin{displaymath}

\mu, M \qquad \mathbf{M}

\qquad \mbox{\boldmath $\mu, M$}

\end{displaymath}

�;M M µ, M

Ôï ðáêÝôï amsbsy (ôï ïðïßï ðåñéÝ÷åôáé óôï amsmath) ðåñéëáìâÜíåé ôçí åíôïëÞ \boldsymbol ç ïðïßá
áöïñÜ Ýíá óýìâïëï ìüíï,
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\begin{displaymath}

\mu, M \qquad \boldsymbol{\mu}, \boldsymbol{M}

\end{displaymath}
�;M µ;M

4.6 Ðßíáêåò

Ìßá áðü ôéò óçìáíôéêüôåñåò Ýííïéåò óôá ÌáèçìáôéêÜ åßíáé áõôÞ ôïõ ðßíáêá. ÖõóéêÜ ç õëïðïßçóç ôçò
äå èá ìðïñïýóå íá ëåßðåé áðü ôç LATEX, êáé ãéá ôï ëüãï áõôü äåí õðÜñ÷åé ìüíï ìéá ìïñöÞ ðáñÜóôáóçò
ðéíÜêùí, áëëÜ äéáöïñåôéêÜ åßäç ðïõ êáëýðôïõí äéÜöïñåò áíÜãêåò.

4.6.1 Ï ðßíáêáò tabular

Ìéá ðñþôç ìïñöÞ ðßíáêá äçìéïõñãåßôáé ìå ôçí åíôïëÞ,

\begin{tabular}[pos]{cols}

óôïé÷åßï(1,1) & óôïé÷åßï(1,2) & ... & óôïé÷åßï(1,n)\\

...

...

óôïé÷åßï(n,1) & óôïé÷åßï(n,2) & ... & óôïé÷åßï(n,n)\\

\end{tabular}

Ãéá ðáñÜäåéãìá áò ó÷çìáôßóïõìå Ýíáí 4x3 ðßíáêá.

\begin{tabular}{l|c|r}

á(1,1) & á(1,2) & á(1,3))\\

á(2,1) & á(2,2) & á(2,3)\\

á(3,1) & á(3,2) & á(3,3)\\

á(4,1) & á(4,2) & á(4,3)\\

\end{tabular}

á(1,1) á(1,2) á(1,3))
á(2,1) á(2,2) á(2,3)
á(3,1) á(3,2) á(3,3)
á(4,1) á(4,2) á(4,3)

ÐÜìå íá áíáëýóïõìå üìùò Ýíá Ýíá ôá óôïé÷åßá ôá ïðïßá áíáöÝñáìå ðáñáðÜíù.

� Ôï tabular áíáöÝñåôáé óôïí ðßíáêá.

� Ôï pos áíáöÝñåôáé óôçí êáôáêüñõöç èÝóç ôùí óôïé÷åßùí êÜèå óôÞëçò. Ðéï óõãêåêñéìÝíá Ý÷ïõìå
äýï ðåñéðôþóåéò :

t óôïß÷éóç ðñïò ôá ðÜíù

b óôïß÷éóç ðñïò ôá êÜôù

� Ôï cols áíáöÝñåôáé óôçí ïñéæüíôéá èÝóç ôùí óôïé÷åßùí êÜèå óôÞëçò. Ðéï áíáëõôéêÜ Ý÷ïõìå ôñåéò
ðåñéðôþóåéò :

l óôïß÷éóç óôá áñéóôåñÜ

r óôïß÷éóç óôá äåîéÜ

c óôïß÷éóç óôï êÝíôñï
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| ÷ùñéóìüò óôçëþí ìå êÜèåôåò ãñáììÝò

� Ôá óôïé÷åßá ãñÜöïíôáé óå ãñáììÝò êáé ÷ùñßæïíôáé ìåôáîý ôïõò ìå ôï óýìâïëï &, åíþ ïé ãñáììÝò
áëëÜæïõí ìå ôï óýìâïëï \\.

Åðßóçò ìðïñïýìå íá äéáìïñöþóïõìå êáé Üëëï ôïí ðßíáêá ìáò ìå ôçí âïÞèåéá ôùí åíôïëþí

� $$\left* êáé \right*$$, üðïõ ôï * áíáöÝñåôáé óå óýìâïëï ôï ïðïßï áíôéóôïé÷åß óå åßäïò ðëáé-
óßïõ ãéá ôïí ðßíáêá, ð.÷. áí ôï * åßíáé áãêýëåò ôüôå èá Ý÷ïõìå ôïí ðßíáêá

$$\left[

\begin{tabular}{ll}

a & b\\

c & d\\

\end{tabular}

\right]$$

[
a b
c d

]

� \cline, ç ïðïßá æùãñáößæåé ìéá ïñéæüíôéá ãñáììÞ óôç óõãêåêñéìÝíç óôÞëç

� \hline, ç ïðïßá æùãñáößæåé ìéá ïñéæüíôéá ãñáììÞ óå üëåò ôéò óôÞëåò

� \vline, ç ïðïßá æùãñáößæåé ìéá êÜèåôç ãñáììÞ

� \multicolumn{n}{a}{c}, ç ïðïßá ìïñöïðïéåß Ýíáí õðïðßíáêá n óôçëþí ìå ïñéæüíôéá óôïß÷éóç a
êáé ðåñéå÷üìåíï c.

Áò äïýìå ôþñá êÜðïéá åðéðëÝïí ðáñáäåßãìáôá üëùí ôùí ðáñáðÜíù.

\begin{tabular}{||l|c|r||}

a1&b1&c1\\

a2&b2&c2\\

a3&b3&c3\\

\end{tabular}\

a1 b1 c1
a2 b2 c2
a3 b3 c3

$$\left(

\begin{tabular}{ll}

$a_{11}$&$a_{12}$\\

$a_{21}$&$a_{22}$\\

\end{tabular}

\right)$$

(
a11 a12

a21 a22

)
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\begin{tabular}{|l|l|}

\hline

$a_{11}$&$a_{12}$\\

\hline

$a_{21}$&$a_{22}$\\

\hline

\end{tabular}\\

a11 a12

a21 a22

\begin{tabular}{|l| |r|r|}\hline

& \multicolumn{2}{c|}{Âáèìïß}\\

\cline{2-3}

Ïíïìá & ÌÜè.1 & ÌÜè.2\\

\hline \hline

Ó.X. & 11 & 22\\

E.T. & 14 & 32\\

Ó.E. & 15 & 24\\\hline

\end{tabular}

Âáèìïß
Ïíïìá ÌÜè. 1 ÌÜè. 2

Ó.X. 11 22
E.T. 14 32
Ó.E. 15 24

4.6.2 Ï ðßíáêáò table

Ï ðßíáêáò table (ïðùò êáé ôï ðåñéâÜëëïí �gure) Ý÷åé ôçí éäéüôçôá íá ìçí áðïôåëåß ìÝñïò ôçò êáíïíéêÞò
ñïÞò ôïõ êåéìÝíïõ, áëëÜ îå÷ùñéóôÞ åíüôçôá, ç ïðïßá ôïðïèåôåßôáé óå ïðïéïäÞðïôå óçìåßï ôïõ êåéìÝíïõ
åðéèõìåß ï óõããñáöÝáò. Ìðïñåß íá óõíïäåýåôáé áðü êÜðïéá ëåæÜíôá (ìå ôçí åíôïëÞ \caption). Ïé
ðßíáêåò table ðÜíôá áñéèìïýíôáé êáé åßíáé äõíáôÞ ç áíáöïñÜ ôïõò ìå ôçí åíôïëÞ \label) óå ðåñéóóüôåñá
óçìåßá ôïõ êåéìÝíïõ.
H LATEX ôïðïèåôåß ôïí ðßíáêá óôç èÝóç áêñéâþò ðïõ ôïí äçëþíïõìå óôï êþäéêÜ ìáò, áí üìùò äåí
÷ùñÜåé ïëüêëçñïò óôç óåëßäá, ôïí ôïðïèåôåß óôçí áñ÷Þ ôçò åðüìåíçò. Áí èåëÞóïõìå íá åìöáíßóïõìå
ðïëëïýò ðßíáêåò áõôÞò ôçò ìïñöÞò ðïëý êïíôÜ ßóùò íá åìöáíéóôïýí ï Ýíáò áêñéâþò ìåôÜ ôïí Üëëï Þ
óôï ôÝëïò ôïõ êåöáëáßïõ.

\begin{table}

Åäþ èá õðÜñ÷åé êáíïíéêÜ

ôï ðåñéå÷üìåíï ôïõ ðßíáêá

\caption{ÐáñÜäåéãìá Table}

\label{paradeigma table}

\end{table}

Åäþ èá õðÜñ÷åé êáíïíéêÜ ôï ðåñéå÷üìåíï ôïõ
ðßíáêá

Ðßíáêáò 4.1: ÐáñÜäåéãìá Table

4.6.3 Ï ðßíáêáò array

Ãéá íá ó÷çìáôßóïõìå ðßíáêá ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå ôï ðåñéâÜëëïí array. Ëåéôïõñãåß ó÷åäüí
óáí ôïí ðßíáêá tabular, ìå ôçí ïõóéáóôéêÞ äéáöïñÜ üôé ôá óôïé÷åßá ôïõ ðßíáêá array âñßóêïíôáé óå
ìáèçìáôéêü ðåñéâÜëëïí. Ãéá ðáñÜäåéãìá
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\begin{displaymath}

\mathbf{X} = \left( \begin{array}{cc}

x_{11} & x_{12}\\

x_{21} & x_{22}\\

\end{array} \right)

\end{displaymath}

X =
(
x11 x12

x21 x22

)

Ôï ðåñéâÜëëïí array ìðïñåß íá ÷ñçóéìïðïéçèåß åðßóçò ãéá ôçí åìöÜíéóç ìáèçìáôéêþí åêöñÜóåùí ïé
ïðïßåò Ý÷ïõí ìüíï Ýíáí \left ðáñåíèÝôç,

\begin{displaymath}

y = \left\{ \begin{array}{ll}

a & \textrm{áí $d>c$}\\

b+x & \textrm{áí $d=c$}\\

l & \textrm{áí $d<c$}

\end{array} \right.

\end{displaymath}

y =


a áí d > c
b+ x áí d = c
l áí d < c

¼ðùò áêñéâþò óõìâáßíåé êáé óôï ðåñéâÜëëïí tabular, ìðïñïýìå íá æùãñáößóïõìå ãñáììÝò åíôüò ôïõ
ðßíáêá, ÷ùñßæïíôáò Ýôóé ôéò åéóüäïõò ôïõ,

\begin{displaymath}

\left(\begin{array}{c|c}

1 & 2 \\

\hline

3 & 4

\end{array}\right)

\end{displaymath}

(
1 2
3 4

)

Óôï ó÷çìáôéóìü ìáèçìáôéêþí ðéíÜêùí ìåãÜëçò äéÜóôáóçò, åíäå÷ïìÝíùò ÷ñÞóéìåò íá áðïäåé÷èïýí êáé
ïé åíôïëÝò \cdots \vdots \ddots,

\[

Ô=\left[ \begin{array}{ccccc}

a & b & 0 & \cdots & 0\\

c & a & b & & \vdots\\

0 & \ddots & \ddots & \ddots & 0 \\

\vdots & b & 0 & \cdots & b \\

0 & \cdots & 0 & c & a \\

\end{array}\right]

\]

Ô =



a b 0 · · · 0

c a b
...

0
. . .

. . .
. . . 0

... b 0 · · · b
0 · · · 0 c a


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4.7 ÊÜðïéåò åéäéêÝò ìïñöÝò ðéíÜêùí

4.7.1 cases

ÐïëëÝò öïñÝò ìáò åíäéáöÝñåé íá äåßîïõìå ôéò ôéìÝò ìéáò ðïëýêëáäçò óõíÜñôçóçò Þ íá äåßîïõìå ôçí ôéìÞ
ìéáò ìåôáâëçôÞò óå äéÜöïñåò ðåñéðôþóåéò. Áõôü ãßíåôáé ìå ôçí åíôïëÞ cases, üðùò öáßíåôáé óôï ðáñÜ-
äåéãìá ðïõ áêïëïõèåß.

$x_\lambda =

\begin{cases}

x & \text{áí $\lambda$ éäéïôéìÞ}\\

-x & \text{áí $-\lambda$ éäéïôéìÞ}\\

0 & \text{äéáöïñåôéêÜ.}

\end{cases}$

x� =


x áí � éäéïôéìÞ

−x áí −� éäéïôéìÞ

0 äéáöïñåôéêÜ.

4.7.2 ÄéÜöïñïé ôýðïé ðéíÜêùí

ÕðÜñ÷ïõí êÜðïéåò Ýôïéìåò åíôïëÝò ãéá ðßíáêåò áíÜëïãá áí ìáò åíäéáöÝñåé ïé ðßíáêåò íá ôïðïèåôïýíôáé
ìÝóá óå ðáñåíèÝóåéò, áãêýëåò, Üãêéóôñá, áí ðñüêåéôáé ãéá ïñßæïõóá Þ íüñìá üðùò öáßíåôáé óôï ðáñÜ-
äåéãìá ðïõ áêïëïõèåß.

$\begin{pmatrix}

a&b&c \\ d&e&f \\ etc

\end{pmatrix}$

$\begin{bmatrix}

a&b&c \\ d&e&f \\ etc

\end{bmatrix}$

$\begin{Bmatrix}

a&b&c \\ d&e&f \\ etc

\end{Bmatrix}$

$\begin{vmatrix}

a&b&c \\ d&e&f \\ etc

\end{vmatrix}$

$\begin{Vmatrix}

a&b&c \\ d&e&f \\ etc

\end{Vmatrix}$

 a b c
d e f
etc


 a b c
d e f
etc



a b c
d e f
etc

∣∣∣∣∣∣
a b c
d e f
etc

∣∣∣∣∣∣∥∥∥∥∥∥
a b c
d e f
etc

∥∥∥∥∥∥

4.7.3 bordermatrix

Ç åíôïëÞ \borbermatrix äçìéïõñãåß Ýíáí ðßíáêá üðùò öáßíåôáé óôï ðáñÜäåéãìá ðïõ áêïëïõèåß.

43



ÊåöÜëáéï 4. LATEX êáé ÌáèçìáôéêÜ

$\bordermatrix{ \text{corner}&a_{\cdot 1}&

a_{\cdot 2} &\ldots

&a_{\cdot n}\cr a_{1\cdot }&a_{11} & 0 &

\ldots & a_{1n}\cr

a_{2\cdot }& 0 & a_{22} & \ldots &

a_{2n}\cr \vdots & \vdots &

\vdots & \ddots & \vdots\cr a_{n\cdot } &

0 & 0&\ldots & a_{nn}}$


corner a·1 a·2 : : : a·n

a1· a11 0 : : : a1n

a2· 0 a22 : : : a2n
...

...
...

. . .
...

an· 0 0 : : : ann



4.7.4 borderarray

Ç åíôïëÞ \borderarray ÷ñçóéìïðïéçìÝíç ìÝóá óå Ýíá êáôÜëëçëï ðåñéâÜëëïí ìðïñåß íá áíáðáñÜãåé ôï
áðïôÝëåóìá ôçò åíôïëÞò \borbermatrix äßíïíôáò ìáò ôçí äõíáôüôçôá íá åðéëÝîïõìå áí ï ðßíáêáò èá
ðåñéâÜëëåôáé áðü ( ) [ ] { } | | ‖ ‖, êáèþò åðßóçò êáé ðïéÜ èá åßíáé ôá óôïé÷åßá ðïõ ðåñéâÜëëïíôáé
áðü ôï åêÜóôïôå åðéëåãìÝíï ðëáßóéï. Áñ÷éêÜ ïñßæïõìå ôçí åíôïëÞ

\def\borderarray#1#2#3#4#5#6{%

\setbox0\hbox{$\begin{array}{#5}#6\end{array}$}

\setlength{\dimen1}{\wd0}\addtolength{\dimen1}{-#3}\addtolength{\dimen1}{-\arraycolsep}

\setlength{\dimen2}{\ht0}\addtolength{\dimen2}{-#4}

\setbox1\hbox{$\left#1\rule{\dimen1}{0pt}\rule{0pt}{\dimen2}\right#2$}

\setbox0\hbox{\raisebox{\dp0}{\box0}\kern-\dimen1\kern-5pt\raisebox{\dp1}{\box1}}

\vcenter{\box0} }

ÃñÜöïõìå ôçí åíôïëÞ \borderarray{#1}{#2}{#3em}{#4ex}{#5}{#6}, üðïõ ïñßæïõìå ôéò ðáñáìÝôñïõò

#1: íá åßíáé ôï áñéóôåñü ðëáßóéï ôïõ ðßíáêá,

#2:íá åßíáé ôï äåîß ðëáßóéï ôïõ ðßíáêá,

#3: ôï ðëÜôïò ôïõ ðëáéóßïõ,

#4: ôï ýøïò ôïõ ðëáéóßïõ,

#5: áíáãñÜöïõìå ôç óôïß÷éóç ðïõ åðéèõìïýìå ãéá ôïí ðßíáêá,

#6: ãñÜöïõìå ôïí ðßíáêá.

¸íá ðñþôï áðëü ðáñÜäåéãìá äßíåôáé óôç óõíÝ÷åéá.

$\borderarray{[}{]}{1em}{3ex}{cccc}{

0 & 1 & 2 & 3 \\

1 & a & b & c \\

2 & d & e & f \\

3 & g & h & i \\

&&&}$

0 1 2 3
1 a b c
2 d e f
3 g h i

 

¸íá ðéï óýíèåôï ðáñÜäåéãìá äßíåôáé óôç óõíÝ÷åéá.
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\newcommand{\bigzero}{{\hbox{\Large 0\rule{0em}{2ex}}}} %

\newcommand{\bigzeroU}{{\lower2ex\hbox{\Large 0}}} % for upper matrix

\newcommand{\bigzeroL}{{\lower-.1ex\hbox{\Large 0}}} % for lower matrix

$ \borderarray{[}{]}{2em}{5ex}{cccccccccccccccc}{

&a_{11}&\dots&a_{1p_1}&&b_{11}&\dots&b_{1p_1}& &{\bf a_2}&

&{\bf b_2}&&\dots&&{\bf c}\\

a_{11}&1-t& &\bigzeroU &\vline&-t& &\bigzeroU&\vline& &\vline&

&\vline& &\vline& \\

\vdots& &\ddots& &\vline& &\ddots&

&\vline&\bigzero&\vline&\bigzero&\vline&\bigzero

&\vline& \bigzero\\

a_{1p_1}&\bigzeroL & &1-t&\vline&\bigzeroL&&-t&\vline& &\vline&

&\vline& &\vline&\\

\cline{2-16} b_{11}&1& &\bigzeroU&\vline& && &\vline& &\vline&

&\vline& &\vline& \\

\vdots & &\ddots& &\vline&

&\bigstar&&\vline&\bigzero&\vline&\bigstar&\vline

&\dots&\vline&\bigzero\\

b_{1p_1}&\bigzeroL& &1&\vline& & & &\vline& &\vline& &\vline& &\vline& \\

\cline{2-16} {\bf a_2}& &\bigzero & &\vline&&\bigzero & &\vline&

&\vline&

&\vline& &\vline&\bigzero \\

\cline{2-16} {\bf b_2}& &\bigzero &&\vline& &\bigstar & &\vline&

&\vline&&\vline& &\vline&\bigzero\\

\cline{2-16} \vdots& &\bigzero & &\vline& &\vdots&&\vline&

&\vline&&\vline&&\vline& \bigzero\\

&&&&&&&&&&&&&&& } $

a11 : : : a1p1 b11 : : : b1p1 a2 b2 : : : c
a11 1− t

0
−t

0
...

. . .
. . . 0 0 0 0

a1p1 0 1− t 0 −t
b11 1

0
...

. . . F 0 F : : : 0
b1p1 0 1

a2 0 0 0
b2 0 F 0
... 0

... 0




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4.8 ÅéäéêÜ óýìâïëá ôçò LATEX

� \alpha � \theta o o � \tau

� \beta # \vartheta � \pi � \upsilon


 \gamma 
 \gamma $ \varpi � \phi

� \delta � \kappa � \rho ' \varphi

� \epsilon � \lambda % \varrho � \chi

" \varepsilon � \mu � \sigma  \psi

� \zeta � \nu & \varsigma ! \omega

� \eta � \xi

Γ \Gamma Λ \Lambda Σ \Sigma Ψ \Psi

∆ \Delta Ξ \Xi Υ \Upsilon Ω \Omega

Θ \Theta Π \Pi Φ \Phi

Ðßíáêáò 4.2: ÃñÜììáôá ôïõ Åëëçíéêïý ÁëöÜâçôïõ

á \acute{a} ǎ \check{a} ã \tilde{a} ã \widetilde{a}

ā \bar{a} ä \ddot{a} â \hat{a} â \widehat{a}

ă \breve{a} ȧ \dot{a} a \underline{a} å \mathring{a}

à \grave{a} ~a \vec{a} a \overline{a}

Ðßíáêáò 4.3: Math-Mode Accents

± \pm ∩ \cap � \diamond ⊕ \oplus

∓ \mp ∪ \cup 4 \bigtriangleup 	 \ominus

× \times ] \uplus 5 \bigtriangledown ⊗ \otimes

÷ \div u \sqcap / \triangleleft � \oslash

∗ \ast t \sqcup . \triangleright � \odot

? \star ∨ \vee � \lhd © \bigcirc

◦ \circ ∧ \wedge � \rhd † \dagger

• \bullet \ \setminus � \unlhd ‡ \ddagger

· \cdot o \wr � \unrhd q \amalg

+ + − -

Ðßíáêáò 4.4: Binary Operation Symbols
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≤ \leq ≥ \geq ≡ \equiv |= \models

≺ \prec � \succ ∼ \sim ⊥ \perp

� \preceq � \succeq ' \simeq | \mid

� \ll � \gg � \asymp ‖ \parallel

⊂ \subset ⊃ \supset ≈ \approx ./ \bowtie

⊆ \subseteq ⊇ \supseteq ∼= \cong 1 \Join

@ \sqsubset A \sqsupset 6= \neq ^ \smile

v \sqsubseteq w \sqsupseteq
:= \doteq _ \frown

∈ \in 3 \ni ∝ \propto = =

` \vdash a \dashv < < > >

: :

Ðßíáêáò 4.5: Relation Symbols

l \lessdot m \gtrdot + \doteqdot

6 \leqslant > \geqslant : \risingdotseq

0 \eqslantless 1 \eqslantgtr ; \fallingdotseq

5 \leqq = \geqq P \eqcirc

≪ \lll ≫ \ggg $ \circeq

. \lesssim & \gtrsim , \triangleq

/ \lessapprox ' \gtrapprox l \bumpeq

≶ \lessgtr ≷ \gtrless m \Bumpeq

Q \lesseqgtr R \gtreqless ∼ \thicksim

S \lesseqqgtr T \gtreqqless ≈ \thickapprox

4 \preccurlyeq < \succcurlyeq u \approxeq

2 \curlyeqprec 3 \curlyeqsucc v \backsim

- \precsim % \succsim w \backsimeq

w \precapprox v \succapprox � \vDash

j \subseteqq k \supseteqq 
 \Vdash

b \Subset c \Supset � \Vvdash

@ \sqsubset A \sqsupset � \backepsilon

∴ \therefore ∵ \because ∝ \varpropto

p \shortmid q \shortparallel G \between

` \smallsmile a \smallfrown t \pitchfork

C \vartriangleleft B \vartriangleright J \blacktriangleleft

E \trianglelefteq D \trianglerighteq I \blacktriangleright

Ðßíáêáò 4.6: More Relation Symbols
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≮ \nless ≯ \ngtr & \varsubsetneqq

� \lneq 
 \gneq ' \varsupsetneqq

� \nleq � \ngeq " \nsubseteqq


 \nleqslant � \ngeqslant # \nsupseteqq

� \lneqq 	 \gneqq - \nmid

� \lvertneqq � \gvertneqq ∦ \nparallel

� \nleqq � \ngeqq . \nshortmid

� \lnsim � \gnsim / \nshortparallel

� \lnapprox � \gnapprox � \nsim

⊀ \nprec � \nsucc � \ncong

� \npreceq � \nsucceq 0 \nvdash

� \precneqq � \succneqq 2 \nvDash

� \precnsim � \succnsim 1 \nVdash

� \precnapprox � \succnapprox 3 \nVDash

( \subsetneq ) \supsetneq 6 \ntriangleleft

 \varsubsetneq ! \varsupsetneq 7 \ntriangleright

* \nsubseteq + \nsupseteq 5 \ntrianglelefteq

$ \subsetneqq % \supsetneqq 4 \ntrianglerighteq

8 \nleftarrow 9 \nrightarrow = \nleftrightarrow

: \nLeftarrow ; \nRightarrow < \nLeftrightarrow

Ðßíáêáò 4.7: AMS Negated Binary Relations and Arrows

; , ; ; : \colon : \ldotp · \cdotp

Ðßíáêáò 4.8: Punctuation Symbols

← \leftarrow ←− \longleftarrow ↑ \uparrow

⇐ \Leftarrow ⇐= \Longleftarrow ⇑ \Uparrow

→ \rightarrow −→ \longrightarrow ↓ \downarrow

⇒ \Rightarrow =⇒ \Longrightarrow ⇓ \Downarrow

↔ \leftrightarrow ←→ \longleftrightarrow l \updownarrow

⇔ \Leftrightarrow ⇐⇒ \Longleftrightarrow m \Updownarrow

7→ \mapsto 7−→ \longmapsto ↗ \nearrow

←- \hookleftarrow ,→ \hookrightarrow ↘ \searrow

( \leftharpoonup * \rightharpoonup ↙ \swarrow

) \leftharpoondown + \rightharpoondown ↖ \nwarrow


 \rightleftharpoons ; \leadsto

Ðßíáêáò 4.9: Arrow Symbols
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L99 \dashleftarrow 99K \dashrightarrow ( \multimap

⇔ \leftleftarrows ⇒ \rightrightarrows � \upuparrows

� \leftrightarrows � \rightleftarrows � \downdownarrows

W \Lleftarrow V \Rrightarrow � \upharpoonleft

� \twoheadleftarrow � \twoheadrightarrow � \upharpoonright

� \leftarrowtail � \rightarrowtail � \downharpoonleft

� \leftrightharpoons 
 \rightleftharpoons � \downharpoonright

� \Lsh � \Rsh  \rightsquigarrow

" \looparrowleft # \looparrowright ! \leftrightsquigarrow

x \curvearrowleft y \curvearrowright 	 \circlearrowleft

� \circlearrowright

Ðßíáêáò 4.10: More Arrows

: : : \ldots · · · \cdots
... \vdots

. . . \ddots

ℵ \aleph ′ \prime ∀ \forall ∞ \infty

~ \hbar ∅ \emptyset ∃ \exists 2 \Box

{ \imath ∇ \nabla ¬ \neg 3 \Diamond

| \jmath
√

\surd [ \flat 4 \triangle

` \ell > \top \ \natural ♣ \clubsuit

} \wp ⊥ \bot ] \sharp ♦ \diamondsuit

< \Re ‖ \| \ \backslash ♥ \heartsuit

= \Im ∠ \angle @ \partial ♠ \spadesuit

f \mho : . | | ~ \hbar

} \hslash k \Bbbk � \square � \blacksquare

s \circledS M \vartriangle N \blacktriangle { \complement

O \triangledown H \blacktriangledown a \Game ♦ \lozenge

� \blacklozenge F \bigstar ∠ \angle ] \measuredangle

^ \sphericalangle � \diagup � \diagdown 8 \backprime

@ \nexists ` \Finv ∅ \varnothing ð \eth

Ðßíáêáò 4.11: Miscellaneous Symbols

u \dotplus � \centerdot ᵀ \intercal

n \ltimes o \rtimes > \divideontimes

d \Cup e \Cap r \smallsetminus

Y \veebar Z \barwedge [ \doublebarwedge

� \boxplus � \boxminus � \circleddash

� \boxtimes � \boxdot } \circledcirc

h \leftthreetimes i \rightthreetimes ~ \circledast

g \curlyvee f \curlywedge

Ðßíáêáò 4.12: AMS Binary Operators
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∑
\sum

⋂
\bigcap

⊙
\bigodot∏

\prod
⋃

\bigcup
⊗

\bigotimes∐
\coprod

⊔
\bigsqcup

⊕
\bigoplus∫

\int
∨

\bigvee
⊎

\biguplus∮
\oint

∧
\bigwedge

Ðßíáêáò 4.13: Variable-sized Symbols

\arccos \cos \csc \exp \ker \limsup \min \sinh

\arcsin \cosh \deg \gcd \lg \ln \Pr \sup

\arctan \cot \det \hom \lim \log \sec \tan

\arg \coth \dim \inf \liminf \max \sin \tanh

Ðßíáêáò 4.14: Log-like Symbols

( ( ) ) ↑ \uparrow ⇑ \Uparrow

[ [ ] ] ↓ \downarrow ⇓ \Downarrow

{ \{ } \} l \updownarrow m \Updownarrow

b \lfloor c \rfloor d \lceil e \rceil

〈 \langle 〉 \rangle = / \ \backslash

| | ‖ \|

Ðßíáêáò 4.15: Delimiters

 \rmoustache
 \lmoustache

 \rgroup
 \lgroup \arrowvert

ww \Arrowvert
 \bracevert

Ðßíáêáò 4.16: Large Delimiters

ãbc \widetilde{abc} âbc \widehat{abc}
←−
abc \overleftarrow{abc}

−→
abc \overrightarrow{abc}

abc \overline{abc} abc \underline{abc}︷︸︸︷
abc \overbrace{abc} abc︸︷︷︸ \underbrace{abc}
√
abc \sqrt{abc}

n
√
abc \sqrt[n]{abc}

f ′ f' abc
xyz \frac{abc}{xyz}

Ðßíáêáò 4.17: ÊÜðïéá Üëëá óýìâïëá

��abc \cancel{abc} 6 a \not{a}

Ïé ðáñáðÜíù åíôïëÝò ëåéôïõñãïýí ìÝóù ôïõ ðáêÝôïõ
cancel.

Ðßíáêáò 4.18: ÄéáãñáöÞ
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klm︷︸︸︷
abc \overbrace{abc}^{klm} abc︸︷︷︸

klm

\underbrace{abc}_{klm}

abc
klm \stackrel{abc}{klm}
abc
klm \overset{abc}{klm} klm

abc
\underset{abc}{klm}

Ðßíáêáò 4.19: ÔïðïèÝôçóç óôïé÷åßùí

\mathbf math bold abcdefgh
\mathit math italic abcdefgh

\mathsf math sans serif abcdefgh

\mathrm math roman abcdefgh
\mathtt math typewriter abcdefgh

\mathcal math calligraphic ABCDEFGH
\mathscr from mathrsfs A BC DE FG H
\mathfrak Euler Fraktur abcdefgh

ABCDEFGH

\mathbb Blackboard bold RZNIABCDE
\alpha\beta Greek ��
���

ABΓ∆EZ

Ðßíáêáò 4.20: ×ñÞóéìåò ìáèçìáôéêÝò ãñáììáôïóåéñÝò
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ÊåöÜëáéï 5

ÅéäéêÜ ÷áñáêôçñéóôéêÜ ôçò LATEX

ÌÝ÷ñéò áõôïý ôïõ óçìåßïõ Ý÷ïõìå áíáöåñèåß óôç óõããñáöÞ ìáèçìáôéêïý êåéìÝíïõ óôï LATEX, óôï êå-
öÜëáéï áõôü èá áíáðôýîïõìå ôå÷íéêÝò ðïõ êÜíïõí ôï êåßìåíï ìáò ðéï \üìïñöï" êáé ðéï \åõáíÜãíùóôï".

5.1 Èåþñçìá, ðñüôáóç, ëÞììá êôë

¼ôáí ãñÜöïõìå Ýíá ìáèçìáôéêü êåßìåíï ðïëëÝò öïñÝò ÷ñåéÜæåôáé íá åéóÜãïõìå Ýíá èåþñçìá Þ ìéá ðñü-
ôáóç Þ ìéá Üóêçóç Þ Ýíá ðáñÜäåéãìá. Ãéá ôï ëüãï áõôü ðñéí åéóÜãïõìå Ýíá èåþñçìá èá ðñÝðåé íá ôï
áñ÷éêïðïéÞóïõìå. Ðéï áíáëõôéêÜ áêïëïõèïýìå äýï âÞìáôá :

1. Áñ÷éêïðïßçóç
Ç áñ÷éêïðïßçóç åßíáé ìéá äéáäéêáóßá ç ïðïßá ãßíåôáé óôçí áñ÷Þ ôïõ êåéìÝíïõ (ðñéí Þ ìåôÜ ôç öñÜóç
\begin{document}) êáé Ý÷åé ùò áðïôÝëåóìá íá \áíôéëçöèåß" ç LATEX üôé èÝëïõìå íá åéóÜãïõìå
ð.÷. Ýíá èåþñçìá, ðñïóèÝôïíôÜò ôïõ ÷áñáêôçñéóôéêÜ üðùò Ýíôïíç ãñáöÞ (bold), ðëÜãéá ãñÜììáôá
êáé áõôüìáôç áñßèìçóç ëÝîçò.

Ç ìïñöÞ ôçò áñ÷éêïðïßçóçò åßíáé

\newtheorem{theorem}{Èåþñçìá}

2. ÅéóáãùãÞ
Ç åéóáãùãÞ åßíáé ôï åðüìåíï âÞìá. Ìå ôçí åéóáãùãÞ ïõóéáóôéêÜ åöáñìüæïõìå ôï áíôéêåßìåíï
ðïõ ðñïçãïõìÝíùò áñ÷éêïðïéÞóáìå êáé ìðïñïýìå íá ôï åéóÜãïõìå üðïõ èÝëïõìå.

Ç ìïñöÞ ôçò åéóáãùãÞò åßíáé

\begin{theorem}

...

\end{theorem}
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\begin{theorem}

£Åóôù $\alpha,\beta\in

\mathbb{Æ}$ ìå $\alpha>0$.

Ôüôå õðÜñ÷ïõí

ìïíáäéêÜ $q,r \ \epsilon\ Æ$

ìå ôéò éäéüôçôåò $\beta\ =q\

\alpha+r$ êáé $0\ \leq r <\alpha$.

\end{theorem}

Èåþñçìá 5.1. ¸óôù �; � ∈ Z ìå � > 0. Ôüôå

õðÜñ÷ïõí ìïíáäéêÜ q; r � Æ ìå ôéò éäéüôçôåò

� = q �+ r êáé 0 ≤ r < �.

¼ðùò ðáñáôçñïýìå ç åíôïëÞ \newtheorem{theorem}{Èåþñçìá} åßíáé ç áñ÷éêïðïßçóç ôïõ èåùñÞ-
ìáôïò åíþ áíÜìåóá óôéò åíôïëÝò \begin{theorem} êáé \end{theorem} åêôåßíåôáé ôï ìáèçìáôéêü
èåþñçìá.

Ìå áíôßóôïé÷åò åíôïëÝò áñ÷éêïðïéïýìå êáé ôá áêüëïõèá

\newtheorem{proposition}{Ðñüôáóç}

\newtheorem{lemma}{ËÞììá}

\newtheorem{example}{ÐáñÜäåéãìá}

\newtheorem{definition}{Ïñéóìüò}

\newtheorem{proof}{Áðüäåéîç}

\newtheorem{exercise}{£Áóêçóç}

\newtheorem{corollary}{Ðüñéóìá}

\newtheorem{comments}{Ó÷üëéá}

\newtheorem{examples}{Ðáñáäåßãìáôá}

5.2 ÍÝåò åíôïëÝò êáé ÐåñéâÜëëïíôá

5.2.1 Ïñßæïíôáò íÝåò åíôïëÝò

ÐïëëÝò öïñÝò ÷ñåéÜæåôáé íá åðáíáëÜâïõìå ìéá åíôïëÞ ðïëëÝò öïñÝò ìÝóá óôï ßäéï êåßìåíï, ìðïñïýìå
ëïéðüí íá ïñßóïõìå ìéá óõãêåêñéìÝíç åíôïëÞ, ìÝóù ôçò åíôïëÞò

\newcommand{üíïìá}[num]{ïñéóìüò};

êáé êÜèå öïñÜ íá ôçí áíáêáëïýìå ìå ôï üíïìá ôçò. H åíôïëÞ áðáñôßæåôáé áðü äýï ìÝñç: ôï üíïìá
ôçò åíôïëÞò êáé ôïí ïñéóìü ôçò åíôïëÞò. Ôï ìÝñïò [num] åßíáé ðñïáéñåôéêü êáé êáèïñßæåé ôï ðëÞèïò
ôùí ìåôáâëçôþí ðïõ åðéäÝ÷åôáé ç åíôïëÞ. Ôï ðëÞèïò áõôü ìðïñåß íá åßíáé ìÝ÷ñé 9. Áí äåí ïñéóôåß ôüôå
èåùñåßôáé ßóï ìå 0. Ôá áêüëïõèá äýï ðáñáäåßãìáôá èá áðïóáöçíßóïõí ôç ÷ñÞóç áõôÞ ôçò åíôïëÞò.

\newcommand{\sn}{"áõôü ôï

êåßìåíï Ý÷åé ãñáöôåß óå \LaTeX "}

Ìüëéò ãñÜøïõìå ôçí åíôïëÞ

\verb|\sn| èá åìöáíéóôåß üôé \sn

Ìüëéò ãñÜøïõìå ôçí åíôïëÞ \sn èá åìöáíéóôåß
üôé \áõôü ôï êåßìåíï Ý÷åé ãñáöôåß óå LATEX"

Óôï ðñþôï ðáñÜäåéãìá ïñßóáìå ôçí åíôïëÞ \sn, êÜèå öïñÜ ðïõ èá ôçí áíáêáëïýìå èá åìöáíßæåôáé ç
ðñüôáóç \áõôü ôï êåßìåíï Ý÷åé ãñáöôåß óå LATEX".
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Ïñßæïõìå èá åìöáíéóôåß üôé

\newcommand{\ns}[1]{ï ïäçãüò áõôüò

åßíáé \emph{#1}}

Ìüëéò ãñÜøïõìå ôçí åíôïëÞ

\begin{itemize}

\item \ns{êáôáðëçêôéêüò}

\item \ns{éêáíïðïéçôéêüò}

\item \ns{ìÝôñéïò}

\end{itemize}

� ï ïäçãüò áõôüò åßíáé êáôáðëçêôéêüò

� ï ïäçãüò áõôüò åßíáé éêáíïðïéçôéêüò

� ï ïäçãüò áõôüò åßíáé ìÝôñéïò

Óôï äåýôåñï ðáñÜäåéãìá ôï üñéóìá #1 ìåôáöÝñåé üôé âñßóêåôáé ìÝóá óôá Üãêéóôñá óôçí åíôïëÞ \ns{...}
óôï óçìåßï #1 ðïõ Ý÷ïõìå ïñßóåé. Áí åß÷áìå ðåñéóóüôåñåò ìåôáâëçôÝò èá ïñßæáìå ôï ðëÞèïò ôïõò êáé
èá åß÷áìå ðåñéóóüôåñá ïñßóìáôá óôçí åíôïëÞ ãéá ðáñÜäåéãìá:

Ïñßæïõìå

\newcommand{\bin}[2]{\left (

\begin{array}{@{}c@{}}

#1\\#2

\end{array} \right )=

\frac{{#1}!}{({#1}-{#2})!{#2}!}}

Ìüëéò ãñÜøïõìå ôçí åíôïëÞ

$\bin{a}{b}$

èá åìöáíéóôåß ï ôýðïò ôïõ äéùíõìéêïý(
a
b

)
= a!

(a−b)!b!

Óå êÜðïéåò ðåñéðôþóåéò åðéèõìïýìå íá áëëÜîïõìå ìéá Þäç õðÜñ÷ïõóá åíôïëÞ áõôü ãßíåôáé ìå ôçí
\renewcommand åíôïëÞ Þ ôçí \providecommand. H åíôïëÞ \renewcommand óõíôÜóåôáé üðùò ç åíôïëÞ
\newcommand. Áí ç åíôïëÞ ðïõ ïñßóáìå õðÜñ÷åé Þäç ôüôå ôï LATEXèá \áðïóéùðÞóåé" ôç íÝá åíôïëÞ. Ïé
ðéï ÷ñÞóéìåò åíôïëÝò ãéá ìáèçìáôéêü êåßìåíï åßíáé ïé áêüëïõèåò:

\renewcommand\figurename{Ó÷Þìá}

\renewcommand\chaptername{{\bf{ÊåöÜëáéï}}}

\renewcommand\contentsname{Ðåñéå÷üìåíá}

\renewcommand\bibname{Âéâëéïãñáößá}

\renewcommand\indexname{ÅõñåôÞñéï}

\renewcommand\tablename{Ðßíáêáò}

\renewcommand\appendixname{ÐáñÜñôçìá}

5.2.2 Äçìéïõñãßá íÝïõ ðåñéâÜëëïíôïò

Ìðïñïýìå íá äçìéïõñãÞóïõìå íÝï ðåñéâÜëëïí ÷ñçóéìïðïéþíôáò ôçí åíôïëÞ

\newenvironment{name}[num]{before}{after}:

Ç óýíôáîç ôçò åíôïëÞò áõôÞò åßíáé áíÜëïãç ìå ôç óýíôáîç ôçò åíôïëÞò \newcommand. Ôá ïñßóìáôá
{before} êáé {after} áíáöÝñïíôáé óôç äïìÞ ôïõ ðåñéâÜëëïíôïò ðñßí ôï êåßìåíï êáé ìåôÜ ôï êåßìåíï.
Ãéá ðáñÜäåéãìá áí èÝëïõìå íá ïñßóïõìå üôé ðñßí ôï êåßìåíï èá ôïðïèåôåßôáé Ýíá ìáýñï ôåôñÜãùíï êáé
ìåôÜ ôï êåßìåíï Ýíáò ñüìâïò ôüôå:
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Ïñßæïõìå èá åìöáíéóôåß üôé

\newenvironment{perivallon}

{$\blacksquare$}

{$\blacklozenge$}

\begin{perivallon}

êåßìåíï

\end{perivallon}

� êåßìåíï �

Ìðïñïýìå íá æçôÞóïõìå ôï êåßìåíï íá ôïðïèåôçèåß óôç ìÝóç ôçò ðñüôáóçò êáëýðôïíôáò ïëüêëçñç ôçí
ãñáììÞ, åéóÜãùíôáò ôçí åíôïëÞ \hspace{\fill}, êáé óôçí áñ÷Þ êáé óôï ôÝëïò íá ôïðïèåôåßôáé Ýíá
ìáõñï ôåôñÜãùíï:

Ïñßæïõìå èá åìöáíéóôåß üôé

\newenvironment{perivallon}

{$\Box$\hspace{\fill}}

{\hspace{\fill}$\Box$}

\begin{perivallon}

êåßìåíï

\end{perivallon}

2 êåßìåíï 2

ÔÝëïò ðáñáèÝôïõìå Ýíá ðéï óýíèåôï ðáñÜäåéãìá

Ïñßæïõìå èá åìöáíéóôåß üôé

\newenvironment{perivallon}[1]

{$\textbf{#1}$\\}

{\hspace{\fill}$_\blacksquare$}

\begin{perivallon}{Áðüäåéîç}

êåßìåíï

\end{perivallon}

Áðüäåéîç
êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï
êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï
êåßìåíï �

ÕðÜñ÷ïõí Ýôïéìåò óôï LATEX êÜðïéåò åíôïëÝò ðåñéâÜëëïíôïò ãéá ôç óõããñáöÞ èåùñçìÜôùí, ïñéóìþí,
ðñïôÜóåùí ê.á., ãéá ðáñÜäåéãìá

\newtheorem{defn}{\bf{Oñéóìüò}}[chapter]

\newtheorem{thm} {\bf{Èåþñçìá}}[chapter]

\newtheorem{remark}{\bf{ÐáñáôÞñçóç}}[chapter]

\newtheorem{lem}{\bf{ËÞììá}}[chapter]

\newtheorem{prop}{\noindent \bf{Ðñüôáóç}}[chapter]

\newtheorem{px}{\noindent \bf{ÐáñÜäåéãìá}}[chapter]

¼ôáí áíáêáëïýìå ôçí åíôïëÞ èá ìáò åìöáíßóåé

\begin{prop}

êåßìåíï

\end{prop}

Ðñüôáóç 5.1. êåßìåíï
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äçëáäÞ äçìéïõñãåß Ýíá ðåñéâÜëëïí óõããñáöÞò ðñüôáóçò. H åíôïëÞ [chapter] ïñßæåé üôé ç áñßèìçóç
ôùí ðñïôÜóåùí èá ãßíåé ùò ðñüò ôï êÜèå êåöÜëáéï, åíþ áí ðáñáëçöèåß ç áñßèìçóç ãßíåôáé ìå âÜóç ôçí
åêÜóôïôå ðáñÜãñáöï. Ôï êåßìåíï óå áõôÜ ôá ðåñéâÜëëïíôá åßíáé óå ðëÜãéá ãñáöÞ. Áí åðéèõìïýìå íá
áëëÜîïõìå ôï ðåñéâÜëëïí èá ìðïñïýóáìå íá ïñßóïõìå ôï ðáñáêÜôù ðáñÜäåéãìá.

Áí ïñßóïõìå:

\newenvironment{theorhma}[2]

{\begin{thm}{\textbf{[#1]}\\ \textup{#2}}}

{\hspace{\fill} $_\blacksquare$ \end{thm}}

\begin{theorhma}{£Áãíùóôïõ}

{êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï

êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï}

\end{theorhma}

Èá ðÜñïõìå ôï åîÞò áðïôÝëåóìá:

Èåþñçìá 5.2. [¢ãíùóôïõ]
êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï êåßìåíï
êåßìåíï êåßìåíï êåßìåíï �

5.3 Äçìéïõñãßá óõíäÝóìùí

Ôï ðáêÝôï hyperref ìåôáôñÝðåé üëåò ôéò åóùôåñéêÝò ðáñáðïìðÝò åíüò êåéìÝíïõ óå õðåñóõíäÝóìïõò.
Áñ÷éêÜ ïñßæïõìå ôï ðáêÝôï

\usepackage[pdftex]{hyperref}

Ôï ðáêÝôï áõôü ôïðïèåôåßôáé óáí ôåëåõôáßá åíôïëÞ, áêñéâþò ðñßí ôçí åíôïëÞ \begin{document}. ÕðÜñ-
÷åé ðëÞèïò åðéëïãþí ùò ðñïò ôçí äéáìüñöùóç ôçò óõìðåñéöïñÜò ôïõ ðáêÝôïõ hyperref. O Ýíáò ôñüðïò
äéáìüñöùóçò åßíáé ìå ôçí åíôïëÞ

\usepackage[pdftex, åðéðëÝïí éäéüôçôåò]{hyperref}

ï Üëëïò åßíáé ìå ôçí åíôïëÞ \hupersetup{éäéüôçôåò}. Ïé åðéðëÝïí éäéüôçôåò åßíáé ðñïáéñåôéêÝò. ÊáôÜ
âÜóç ôï áðïôÝëåóìá åßíáé êáëýôåñï áí êÜíåôå áðåõèåßáò PDF Texify. Äßíåôáé óôç óõíÝ÷åéá ç ìïñöÞ
ôùí default åðéëïãþí.

bookmarks (=true,false ) : ïñßæåé íá öáßíåôáé Þ íá ðáñáìÝíåé êñõììÝíç ç bookmarks bar üôáí
ðñïâÜëëåôáé ôï êåßìåíï.

unicode (=false,true ) : åðéôñÝðåé ôç ÷ñÞóç ìç Ëáôéíéêþí üñùí óôá bookmarks ôïõ Acrobat.

pdftoolbar (=true,false ) : ïñßæåé íá öáßíåôáé Þ ü÷é ôï toolbar ôïõ Acrobat.
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pdfmenubar (=true,false ) : ïñßæåé íá öáßíåôáé Þ ü÷é ôï menu ôïõ Acrobat.

pd�twindow (=true,false ) : ïñßæåé ôçí áñ÷éêÞ ìåãÝèõíóç ôïõ pdf êåéìÝíïõ üôáí ðñïâÜëëåôáé.

pdftitle (=text) : ïñßæåé ôïí ôßôëï óôï Document Info window ôïõ Acrobat.

pdfauthor (=text) : ïñßæåé ôï üíïìá ôïõ óõããñáöÝá óôï Document Info window ôïõ Acrobat.

pdfnewwindow (=true,false ) : ïñßæåé áí èá äçìéïõñãåßôáé íÝï ðáñÜèõñï ãéá ôçí ðñïâïëÞ ôïõ link.

colorlinks (=false,true ) : ïñßæåé üôé ôï ðëáßóéï ðïõ èá ðåñéâÜëëåé ôá links èá åßíáé false åíþ èá åßíáé
åíåñãüò ï ÷ñùìáôéóìüò ôïõò (true). Ôá ÷ñþìáôá ôùí links ïñßæïíôáé åê ôùí ðñïôÝñùí áðü ôéò
ðáñáêÜôù åíôïëÝò (default colors):

linkcolor (=red) ÷ñþìá åóùôåñéêþí links (ðáñÜãñáöïé, óåëßäåò, ê.ë.ð.),

citecolor(=green) ÷ñþìá link èÝóçò (âéâëéïãñáößá)

�lecolor(=magenta) ÷ñþìá �le links

urlcolor (=cyan) ÷ñþìá URL links (mail, web)

Áí åðéèõìåßôå íá áëëÜîåôå ôá ÷áñáêôçñéóôéêÜ áõôÜ ìðïñåßôå íá ïñßóåôå ôçí åíôïëÞ \hupersetup{éäéüôçôåò}.
Áí ãéá ðáñÜäåéãìá åðéèõìåßôå íá öáßíïíôáé ôá ÷ñþìáôá óôç ìïñöÞ .pdf áëëÜ íá ìçí åêôõðþíïíôáé ôüôå
ïñßóôå ôçí åíôïëÞ

\usepackage{hyperref}

\hypersetup{colorlinks=false}

Þ êÜíôå ôá link ìáýñá ìå ôçí åíôïëÞ

\usepackage{hyperref}

\hypersetup{colorlinks,%

citecolor=black,%

filecolor=black,%

linkcolor=black,%

urlcolor=black,%

pdftex}

Áí èÝëåôå íá õðÜñ÷åé ç ðëçñïöïñßá ôïõ óõããñáöÝá êáé ôïõ ôßôëïõ ôïõ âéâëßïõ ïñßóôå ôçí åíôïëÞ

\usepackage[pdfauthor={Íßêïò ÂëÜ÷ïò êáé ÓôÝëëá Êáðïäßóôñéá}%

pdftitle={Ïäçãüò \LaTeX},%

pdftex]{hyperref}

Ìðïñåßôå íá åéóÜãåôå êÜðïéá çëåêôñïíéêÞ äéåýèõíóç ùò link ìå ôçí åíôïëÞ

\href{çëåêôñïíéêÞ äéåýèõíóç}{üíïìá}:

Áí ãñÜøåôå \href{http://www.ctan.org}{CTAN} èá åìöáíßæåôáé CTAN êáé êÜíïíôáò \êëéê" èá
ìåôáâáßíåôå óôçí éóôïóåëßäá ôïõ ïñãáíéóìïý CTAN. Áí èÝëåôå íá äçìéïõñãÞóåôå êÜðïéï link ìå êÜðïéï
áñ÷åßï ïñßóôå ôçí åíôïëÞ \href{latex-manual.pdf}. ÁíÜëïãá ïñßæåôå ôï link ãéá ôçí áðïóôïëÞ mail
ùò

\author{Íßêïò ÂëÜ÷ïò $<$\href{mailto:nvlahos@math.uoa.gr}%

{nvlahos@math.uoa.gr}$>$ \and ÓôÝëëá Êáðïäßóôñéá

$<$\href{mailto:stellakap@math.uoa.gr}%

{stellakap@math.uoa.gr}$>$}
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5.4 Äçìéïõñãßá äéáöáíåéþí

To LATEX ìáò äßíåé ôç äõíáôüôçôá äçìéïõñãßáò äéáöáíåéþí, ìÝóù ôïõ áñ÷åßïõ seminar.sty. Ôï áñ÷åßï
áõôü ìðïñåßôå íá ôï êáôåâÜóåôå áðü ôçí éóôïóåëßäá ôïõ ïñãáíéóìïý CTAN http://www.ctan.org.
Åßíáé áðáñáßôçôï íá äéáâÜóåôå ôéò óõíïäåôéêÝò ïäçãßåò. Åßíáé óõìâáôü ìå ôá greekfonts êáé åðéäÝ÷åôáé
ôç ÷ñÞóç ÷ñùìÜôùí êáé ôçí åéóáãùãÞ åéêüíùí.

ÃñÜøôå ôçí åíôïëÞ

\documentclass[landscape]{seminar}

\usepackage{slidesec}

\usepackage[pdfstartview={FitBH -32768},%

pdfpagemode=None,plainpages=false,colorlinks]{hyperref}

\begin{document}

\begin{slide}

êåßìåíï

\end{slide}

\end{document}

ìüëéò \ôñÝîåôå" ôï êåßìåíï èá åìöáíßóåôå ôçí ðñþôç óáò äéáöÜíåéá óå ìïñöÞ landscape. Áí èÝëåôå ïé
äéáöÜíåéåò íá åßíáé óå ìïñöÞ portrait ôüôå åéóÜãåôå Ýíá * óôçí åíôïëÞ slide êáé ôçí åðéëïãÞ portrait
üðùò öáßíåôáé óôç óõíÝ÷åéá.

\documentclass[portrait]{seminar}

\usepackage{slidesec}

\usepackage[pdfstartview={FitBH -32768},%

pdfpagemode=None,plainpages=false,colorlinks]{hyperref}

\begin{document}

\begin{slide*}

êåßìåíï

\end{slide*}

\end{document}

Ìðïñïýìå íá ïñßóïõìå ôßôëï óå êÜèå ìéá äéáöÜíåéá ìå ôçí åíôïëÞ \slideheading{ôßôëïò}. ÅðéðëÝïí
ìáò äßíåôáé ç äõíáôüôçôá íá ïñßóïõìå üôé üëï ôï êåßìåíï åßíáé ìéá åíéáßá äéáöÜíåéá Þ íá îå÷ùñßæïõìå
êÜèå ìéá äéáöÜíåéá åðáíáëáìâÜíïíôáò ôéò åíôïëÝò \begin{slide} êáé \end{slide}.

\documentclass[landscape]{seminar}

\usepackage{slidesec}

\usepackage[pdfstartview={FitBH -32768},%

pdfpagemode=None,plainpages=false,colorlinks]{hyperref}

\begin{document}
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\begin{slide}\slideheading{ôßôëïò1}

êåßìåíï 1

\end{slide}

\begin{slide}\slideheading{ôßôëïò2}

êåßìåíï 2

\end{slide}

\end{document}

ÐáñáôçñÞóôå üôé ãýñù áðü ôéò äéáöÜíåéåò äçìéïõñãåßôáé Ýíá ðåñßãñáììá. Ôï ðåñßãñáììá áõôü ìðïñåß
íá ôñïðïðïéçèåß óýìöùíá ìå ôçí åíôïëÞ \slideframe{style}. ¼ðïõ ôá äõíáôÜ style ïñßæïíôáé óôç
óõíÝ÷åéá.

none : áêõñþíåé ôçí åíôïëÞ ðëáéóßïõ.

plain : äçìéïõñãåß Ýíá ôåôñáãùíéêü ðëáßóéï.

shadow : äçìéïõñãåß ôåôñáãùíéêü ðëáßóéï ìå óêéÜ.

double : äçìéïõñãåß äéðëü ôåôñáãùíéêü ðëáßóéï.

oval : äçìéïõñãåß ïâÜë ðëáßóéï.

Ôáõôü÷ñïíá ìðïñïýìå íá ðñïóèÝóïõìå üëåò ôéò åíôïëÝò êáé ôá ðáêÝôá ðïõ ÷ñçóéìïðïéïýìå ãéá ôçí
óõããñáöÞ êåéìÝíïõ óôï LATEX. Ìå ôïí ôñüðï áõôü ìðïñïýìå íá ðñïóèÝóïõìå ÷ñþìáôá, åéêüíåò, ê.á.
Ìðïñåßôå óå ïðïéïäÞðïôå óçìåßï íá ïñßóåôå ôçí åíôïëÞ \listofslides ç ïðïßá èá äçìéïõñãÞóåé ðåñéå-
÷üìåíá. Ìüëéò äçìéïõñãÞóïõìå ðåñéå÷üìåíá ðáñáôçñïýìå üôé äçìéïõñãÞèçêáí êáé õðåñóýíäåóìïé ðïõ
ìáò ìåôáöÝñïõí áðü ôç ëßóôá ìå ôá ðåñéå÷üìåíá óôéò áíôßóôïé÷åò äéáöÜíåéåò. Ç éäÝá áõôÞ âáóßæåôáé
óôçí ýðáñîç ôßôëùí óôéò äéáöÜíåéåò (\slideheading{ôßôëïò}), êáé Üñá óå äéáöÜíåéåò ðïõ äåí Ý÷ïõí
ôßôëï äåí èá äçìéïõñãçèåß õðåñóýíäåóìïò. ÃåíéêÜ ìðïñïýìå íá äçìéïõñãïýìå õðåñóõíäÝóìïõò ìå ôéò
åíôïëÝò:

\hyperlink{label}{êåßìåíï ðïõ èá åìöáíßæåôáé}

\hypertarget{label}{Üëëï êåßìåíï ðïõ èá åìöáíßæåôáé}

ôá labels ðïõ èá ïñßæïõìå äåí èá öáßíïíôáé óôç äéáöÜíåéá áëëÜ èá ðñÝðåé íá õðÜñ÷åé óõìâáôüôçôá
ìåôáîý link êáé target. Ìðïñåßôå íá ìåôáâáßíåôå áðü ìéá äéáöÜíåéá óå ìéá Üëëç äéáöÜíåéá ìå ôéò
åíôïëÝò \label{üíïìá} óå óõíäõáóìü ìå ôçí åíôïëÞ \pageref{üíïìá}, åíþ ïé åíôïëÝò \label{...}
êáé \ref{...} ëåéôïõñãïýí ìå ôïí ßäéï ôñüðï ðïõ ëåéôïõñãïýí óôï êåßìåíï. Óôç óõíÝ÷åéá äßíåôáé Ýíá
áðëü ðáñÜäåéãìá ôùí ðáñáðÜíù åííïéþí.

\documentclass[landscape]{seminar}

\usepackage{slidesec}

\usepackage[pdfstartview={FitBH -32768},%

pdfpagemode=None,plainpages=false,colorlinks]{hyperref}
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\begin{document}

\begin{slide}

\slideheading{slide1}

êåßìåíï1 \pegeref{êåßìåíï3}

\hyperlink{S}{Stella}. \pageref{list-of-slides}

\end{slide}

\begin{slide}

\hypertarget{S}{Nikos}.

êåßìåíï2 \pageref{list-of-slides}

\end{slide}

\begin{slide}

\slideheading{slide2}

êåßìåíï3 \label{êåéìåíï3}

\pageref{list-of-slides}

\end{slide}

\begin{slide}

\slideheading{slide3}

êåßìåíï4 \pageref{list-of-slides}

\end{slide}

\begin{slide}

\listofslides\label{list-of-slides}

\end{slide}

Éóïäýíáìç ìå ôçí åíôïëÞ \listofslides åßíáé ç åíôïëÞ \Slidecontents. H åíôïëÞ áõôÞ ÷ñçóéìïðïéåß-
ôáé ãéá íá äåß÷íïõìå ôçí ðïñåßá, Ý÷åé áíáëõôéêÜ ôá ðåñéå÷üìåíá êáé âÜæåé Ýíá \ôéê" óôéò äéáöÜíåéåò ðïõ
Ý÷ïõí ðåñÜóåé åíþ óçìåéþíåé ìå âÝëïò ôï óçìåßï ðïõ âñéóêüìáóôå. ÔÝëïò ìðïñïýìå íá êáèïñßóïõìå ôï
ìÝãåèïò ôïõ ðëáéóßïõ ôçò äéáöÜíåéáò ìå ôéò åíôïëÝò :

- áëëÜæåé ôï ìÝãåèïò ôïõ ðëáéóßïõ ãéá üëåò ôéò äéáöÜíåéåò

\addtolength{\slidewidth}{1cm} \addtolength{\slideheight}{1cm}

\begin{document}

\begin{slide}

êåßìåíï

\end{slide}

- áëëÜæåé ôïðéêÜ êÜðïéá äéáöÜíåéá

\begin{slide}[a cm,b cm]

êåßìåíï

\end{slide}

üôáí åßìáóôå óå ìïñöÞ landscape a åßíáé ôï ðëÜôïò êáé b ôï ýøïò, åíþ óå ìïñöÞ portrait a åßíáé
ôï ýøïò êáé b ôï ðëÜôïò
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5.5 ÅõñåôÞñéï

Åßíáé ðïëý ÷ñÞóéìï, êõñßùò áí ðñüêåéôáé ãéá âéâëßï, óôï ôÝëïò íá õðÜñ÷åé åõñåôÞñéï. Ìå ôç LATEX êáé
ôï ðáêÝôï makeindex, ç äçìéïõñãßá ôïõ ãßíåôáé ðïëý åýêïëç. Áñ÷éêÜ èá ðñÝðåé íá ïñßóïõìå ôï ðáêÝôï

\usepackage{makeidx}

êáé ôçí åíôïëÞ \makeindex ìáæß ìå ôçí åíôïëÞ ôïõ ðáêÝôïõ. Ôá óôïé÷åßá ðïõ èá ïñßæïíôáé óôï åõ-
ñåôÞñéï êáèïñßæïíôáé ìå ôçí åíôïëÞ \index{key}, üðïõ ùò key ôïðïèåôïýìå ôçí áíôßóôïé÷ç ïíïìáóßá
Þ óõìâïëéóìü. Ôï óçìåßï ðïõ èá ôïðïèåôçèåß ç åíôïëÞ \index{key} ïñßæåôáé ùò ôï óçìåßï áíáöïñÜò
óôï åõñåôÞñéï. Óôï ôÝëïò ôïõ êåéìÝíïõ êáé ðñéí áðü ôçí åíôïëÞ \end{document} ïñßæïõìå ôçí åíôïëÞ
\printindex. Åßíáé áðáñáßôçôï íá ïñßóåôå ðñéí ôçí åíôïëÞ

\renewcommand\indexname{ÅõñåôÞñéï}

ìå ôïí ôñüðï áõôü ç åðéêåöáëßäá ôïõ åõñåôçñßïõ èá åßíáé óôá åëëçíéêÜ. Ç åíôïëÞ \index{key} ìðïñåß
íá åðçñåÜóåé ôç ìïñöÞ ôïõ êåéìÝíïõ áí äåí ÷ñçóéìïðïéçèåß óùóôÜ. Ãéá ðáñÜäåéãìá

Óôï êåßìåíï áõôü ÷ñçóéìïðïéïýìå

äõï öïñÝò ôçí åíôïëÞ

\verb|\index{}| ôçí ðñþôç öïñÜ

ðñßí áðü êÜðïéï óçìåßï

óôßîçò\index{stixi}, ôçí

äåýôåñç öïñÜ èá áöÞóïõìå êåíü

ìåôáîý ôçò

åíôïëÞò êáé ôïõ óçìåßïõ óôßîçò

\index{stixi}. Ðáñáôçñåßóôå ôç

äéáöïñÜ áíÜìåóá óôá äýï.

Óôï êåßìåíï áõôü ÷ñçóéìïðïéïýìå äõï öïñÝò ôçí
åíôïëÞ \index{} ôçí ðñþôç öïñÜ ðñßí áðü êÜ-
ðïéï óçìåßï óôßîçò, ôçí äåýôåñç öïñÜ èá áöÞ-
óïõìå êåíü ìåôáîý ôçò åíôïëÞò êáé ôïõ óçìåßïõ
óôßîçò . Ðáñáôçñåßóôå ôç äéáöïñÜ áíÜìåóá óôá
äýï.

Åêôüò ôçò åíôïëÞò \index{} ìðïñïýìå íá ïñßóïõìå ôéò åíôïëÝò:

\index{key!åðßðåäï!õðü-åðßðåäï} : ìå ôïí ôñüðï áõôü áí Ý÷ïõìå ïñßóåé ôçí åíôïëÞ \index

{key} êáé õðÜñ÷åé êÜðïéá õðïêáôçãïñßá áõôÞò ïñßæïõìå ôçí åíôïëÞ \index{key!small key}.
Áõôü ìðïñåß íá åðåêôáèåß ìüíï ãéá äõï åðßðåäá.

\index{key1@key2} : ç ðáñÜìåôñïò key1 êáèïñßæåé ôçí áëöáâçôéêÞ óåéñÜ ôçò åíôïëÞò, åíþ ç
ðáñÜìåôñïò key2 åßíáé ç ïíïìáóßá-óõìâïëéóìüò.

\index{key1|see{key2}} : ðáñáðÝìðïõìå ôïí áíáãíþóôç áðü ôçí key1 óôçí key2, ùò key2
ìðïñïýìå åðßóçò íá ïñßóïõìå ôéò åíôïëÝò \textbf, \textit ê.á. áí ôï êÜíïõìå áõôü ôüôå ç
óåëßäá ðïõ âñßóêåôáé ôï üñéóìá èá öáßíåôáé óôç ðñþôç ðåñßðôùóç ìå bold êáé óôç äåýôåñç ìå
ðëÜãéá ãñÜììáôá.

\index{key|(} \index{key|)} : áí ïñßóïõìå áõôÝò ôéò äýï åíôïëÝò ôüôå óôï åõñåôÞñéï èá
ãñÜöåé üôé ôï üñéóìá key åêôåßíåôáé áðü ôç ðñþôç óåëßäá \index{key|(} ìÝ÷ñé ôç ôåëåõôáßá
\index{key|)}.
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5.6 Âéâëéïãñáößá óôç LATEX

Ç LATEX ìáò ðáñÝ÷åé ôç äõíáôüôçôá íá åéóÜãïõìå Âéâëéïãñáößá. ÁõôÞ ôïðïèåôåßôáé óõíÞèùò ðñéí áðü
ôï \end{document}. Ïñßæïõìå ôéò åíôïëÝò :

\begin{thebibliography}{99}

\bibitem[üíïìá âéâëßïõ]{áíáöïñÜ} "Åäþ ãñÜöïõìå ôá óôïé÷åßá ôïõ âéâëßïõ"

\bibitem[üíïìá âéâëßïõ]{áíáöïñÜ} "Åäþ ãñÜöïõìå ôá óôïé÷åßá ôïõ âéâëßïõ"

\bibitem[üíïìá âéâëßïõ]{áíáöïñÜ} "Åäþ ãñÜöïõìå ôá óôïé÷åßá ôïõ âéâëßïõ"

\bibitem[üíïìá âéâëßïõ]{áíáöïñÜ} "Åäþ ãñÜöïõìå ôá óôïé÷åßá ôïõ âéâëßïõ"

\bibitem[üíïìá âéâëßïõ]{áíáöïñÜ} "Åäþ ãñÜöïõìå ôá óôïé÷åßá ôïõ âéâëßïõ"

\bibitem[üíïìá âéâëßïõ]{áíáöïñÜ} "Åäþ ãñÜöïõìå ôá óôïé÷åßá ôïõ âéâëßïõ"

\end{thebibliography}

Åßíáé áðáñáßôçôï íá ïñßóåôå ðñßí ôçí åíôïëÞ

\renewcommand\bibname{Âéâëéïãñáößá}

ìå ôïí ôñüðï áõôü ç åðéêåöáëßäá ôçò âéâëéïãñáößáò èá åßíáé óôá åëëçíéêÜ. ÊÜèå íÝá åéóáãùãÞ óôï
ðåñéâÜëëïí ôçò âéâëéïãñáößáò ãßíåôáé ìå ôçí åíôïëÞ

\bibitem[üíïìá âéâëßïõ]{áíáöïñÜ} óôïé÷åßá âéâëßïõ

Ç åíôïëÞ {áíáöïñÜ} åßíáé ðáñÜìåôñïò áíáöïñÜò êáé ôï êÜèå óôïé÷åßï áíáêáëåßôáé ìå ôçí åíôïëÞ
\cite{áíáöïñÜ}. Ç ðáñÜìåôñïò [üíïìá âéâëßïõ] åìöáíßæåôáé óôï êåßìåíï ìáò ìå bold ÷áñáêôÞ-
ñåò. ÅðåéäÞ ï ôñüðïò áõôüò ãñáöÞò äåí åßíáé óõìâáôüò ìå ôéò ðñïõðïèÝóåéò ðïõ èÝôïõí ôá ðåñéïäéêÜ
ãéá äçìïóßåõóç ðñïôåßíïõìå óôï ðáñÜäåéãìá ôçò åðüìåíçò óåëßäáò Ýíáí åíáëëáêôéêü ôñüðï ãñáöÞò ôçò
âéâëéïãñáößáò. Ç ðáñÜìåôñïò {99} ïñßæåé üôé ôï ðëÞèïò ôùí óôïé÷åßùí ôçò âéâëéïãñáößáò äåí èá îåðåñ-
íÜåé ôéò 99 åéóáãùãÝò. Áí åðéèõìïýìå íá ïñßóïõìå ðåñéóóüôåñåò åéóáãùãÝò ôüôå áíôß ôïõ áñéèìïý 99
ïñßæïõìå 999.
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ÊåöÜëáéï 5. ÅéäéêÜ ÷áñáêôçñéóôéêÜ ôçò LATEX

ÐáñáèÝôïõìå Ýíá ðáñÜäåéãìá âéâëéïãñáößáò,

êÜèå óýããñáììá ìðïñåß íá

áíáêáëåßôáé ìå ìéá åíôïëÞ êëåéäß.

Ôá âéâëßá \cite{Tobias,Wilkins}

áðïôÝëåóáí âáóéêü ïäçãü ãéá ôç óõããñáöÞ

ôïõ ðáñüíôïò êåéìÝíïõ, ïé

óçìåéþóåéò \cite{ÓöõñÜêçò}

åß÷áí êÜðïéá ÷ñÞóéìá óôïé÷åßá. Äåí èá

ìðïñïýóáìå íá ðáñáëåßøïõìå áðü ôçí

âéâëéïãñáößá ôï âéâëßï ôùí

David Griffiths, Desmond Higham

ðïõ ìáò ðñïóÝöåñå ðïëýôéìï õëéêü

\cite[page~47]{Griffiths} ãéá

ôç äçìéïõñãßá áõôïý ôïõ

ðáñáäåßãìáôïò.

\begin{thebibliography}{999}

\bibitem{Tobias}Tobias Oetiker, Hubert

Partl, Irene Hyna and Elisabeth Schlegl

\emph{The Not So Short

Introduction to \LaTeX{2å} Or

\LaTeX{2å} in 129 minutes}.

\bibitem{Wilkins} David Wilkins,

\emph{Getting Started With \LaTeX,

2$^{ç}$} êäïóç, 1995.

\bibitem{Griffiths} David Griffiths,

Desmond Higham, \emph{learning \LaTeX},

Åêäüóåéò Siam.

\bibitem{ÓöõñÜêçò} Óçìåéþóåéò

áðü ôï óåìéíÜñéï \emph{ÅéóáãùãÞ

óôç \LaTeX} ðïõ ðáñïõóßáóå ï

õðïøÞöéïò ÄéäÜêôïñáò ×. ÓöõñÜêçò

êáôÜ ôï ðáíåðéóôçìéáêü Ýôïò

2004-2005.

\end{thebibliography}

ÐáñáèÝôïõìå Ýíá ðáñÜäåéãìá âéâëéïãñáößáò,
êÜèå óýããñáììá ìðïñåß íá áíáêáëåßôáé ìå ìéá
åíôïëÞ êëåéäß. Ôá âéâëßá [1, 2] áðïôÝëåóáí âá-
óéêü ïäçãü ãéá ôç óõããñáöÞ ôïõ ðáñüíôïò êåé-
ìÝíïõ, ïé óçìåéþóåéò [4] åß÷áí êÜðïéá ÷ñÞóéìá
óôïé÷åßá. Äåí èá ìðïñïýóáìå íá ðáñáëåßøïõìå
áðü ôçí âéâëéïãñáößá ôï âéâëßï ôùí David Grif-
�ths, Desmond Higham ðïõ ìáò ðñïóÝöåñå ðï-
ëýôéìï õëéêü [3, page 47] ãéá ôç äçìéïõñãßá áõôïý
ôïõ ðáñáäåßãìáôïò.

Âéâëéïãñáößá

[1] Tobias Oetiker, Hubert Partl, Irene Hyna
and Elisabeth Schlegl The Not So Short

Introduction to LATEX2å Or LATEX2å in 129

minutes.

[2] David Wilkins, Getting Started With

LATEX, 2
ç ¸êäïóç, 1995.

[3] David Gri�ths, Desmond Higham, learn-
ing LATEX, Åêäüóåéò Siam.

[4] Óçìåéþóåéò áðü ôï óåìéíÜñéï ÅéóáãùãÞ

óôç LATEX ðïõ ðáñïõóßáóå ï õðïøÞöéïò
ÄéäÜêôïñáò ×. ÓöõñÜêçò êáôÜ ôï ðáíåðé-
óôçìéáêü Ýôïò 2004-2005.
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ÊåöÜëáéï 6

ÅéóáãùãÞ Åéêüíùí êáé Ãñáöéêþí

ÐïëëÝò öïñÝò êáôÜ ôç óõããñáöÞ ìáèçìáôéêïý êåéìÝíïõ ÷ñåéÜæåôáé íá ôï óõíïäåýóïõìå ìå êÜðïéï ãñÜ-
öçìá Þ êáðïéá Üëëç åðïðôéêÞ ìïñöÞ. Óå áõôÞ ôçí åíüôçôá èá ðñïóðáèÞóïõìå íá áíáëýóïõìå ìÝóù
ðáñáäåéãìÜôùí êÜðïéåò âáóéêÝò åíôïëÝò äçìéïõñãßáò ãñáöéêþí.

6.1 ÅéóáãùãÞ åéêüíáò .ps Þ .eps

Èá ðåñéãñÜøïõìå óôç ðáñÜãñáöï áõôÞ ðùò åéóÜãïõìå åéêüíåò óôï TeX üôáí áõôÝò åßíáé óå ìïñöÞ .eps
Þ .ps. Ï ðáñáêÜôù ïäçãüò áíáöÝñåôáé óôçí åéóáãùãÞ åéêüíáò óå TeX êåßìåíï üôáí áõôÞ åßíáé óå ìéá
áðü ôéò ðáñáðÜíù ìïñöÝò êáé ìÜëéóôá ÷ùñßò öüíôï.
¸óôù ëïéðüí üôé Ý÷ïõìå ôçí áãáðçìÝíç ìáò åéêüíá eikona.jpeg êáé èÝëïõìå íá ôçí åðéêïëëÞóïõìå óôï
Tex áñ÷åßï project.tex. Ìå ôçí âïÞèåéá êÜðïéïõ ðñïãñÜììáôïò ìåôáôñÝðïõìå ôï format ôçò åéêüíáò
ìáò óå .eps ôï ïðïßï áðïèçêåýïõìå óôïí ßäéï öÜêåëï ìå ôï Tex áñ÷åßï ìáò. Áñ÷éêÜ êáëïýìå ôï ðáêÝôï
graphicx ìå ôçí åíôïëÞ:

\usepackage{graphicx}

åðßóçò ðñïóèÝôïõìå ôçí åíôïëÞ:

\input{epsf.tex}

Ãéá íá åéóÜãïõìå ëïéðüí ôçí åéêüíá ìáò óå óõãêåêñéìÝíï óçìåßï ôïõ êåéìÝíïõ ÷ñçóéìïðïéïýìå ôéò
åíôïëÝò

\begin{picture}(0.240) : êáèïñßæåé ðïõ èá ôïðïèåôçèåß ç åéêüíá

\epsfxsize 8.0 cm : êáèïñßæåé ôï ïñéæüíôéï ìÞêïò

\epsfysize 6.0 cm : êáèïñßæåé ôï êÜèåôï ìÞêïò

\epsfbox{eikona.eps} : öïñôþíåé ôçí åéêüíá ìáò

\end{picture}

¸íáò äåýôåñïò ôñüðïò åßíáé ìå ôçí ÷ñÞóç ôïõ ðåñéâÜëëïíôïò figure. ÄçëáäÞ:
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ÊåöÜëáéï 6. ÅéóáãùãÞ Åéêüíùí êáé Ãñáöéêþí

\begin{figure}[htb]

\epsfxsize 10.0 cm : êáèïñßæåé ôï ïñéæüíôéï ìÞêïò

\epsfysize 8.0 cm : êáèïñßæåé ôï êÜèåôï ìÞêïò

\centerline{\epsfbox{eikona.eps}} : öïñôþíåé ôçí åéêüíá êáé ôç ôïðïèåôåß óôï êÝíôñï

\caption{ëåæÜíôá} : ôïðïèåôåß óôï êÜôù ìÝñïò ôçò åéêüíáò ôç ëåæÜíôá ðïõ ïñßæïõìå

\end{figure}

Ãéá ðáñÜäåéãìá ïé åíôïëÝò

\begin{figure}[htb]

\epsfxsize 10cm \epsfysize 6cm \centerline{\epsfbox{eikona}}

\caption{ÁèçíÜ} \label{eikona}

\end{figure}

èá ìáò äþóïõí

Ó÷Þìá 6.1: ÁèçíÜ

Ðñïóï÷Þ ïé åíôïëÝò áõôÝò äåí ëåéôïõñãïýí óå ðåñéâÜëëïí pdf áëëÜ ìüíï dvi.

6.2 ÅéóáãùãÞ åéêüíáò .pdf Þ .jpg

6.2.1 Ôï ðáêÝôï graphicx

Ôï ðáêÝôï graphicx åßíáé Ýíá áðü ôá ðïëëÜ ðáêÝôá ðïõ åßíáé äéáèÝóéìá ãéá ôçí åéóáãùãÞ åéêüíùí
óôï LATEX. Ôï ðáêÝôï áõôü äçìéïõñãÞèçêå ìå ôçí ðñïïðôéêÞ íá óôáèåñïðïéåß êÜðïéåò áðü ôéò åíôïëÝò
åéóáãùãÞò åéêüíùí êáèïñßæïíôáò ôï ìÝãåèïò, ôç èÝóç, êáé ôç öïñÜ áõôþí ìÝóá óôï êåßìåíï. Ïé åíôïëÝò
áõôÝò åðçñåÜæïíôáé áðü ôï format ôçò åêÜóôïôå åéêüíáò êáèþò êáé áðü ôïõò drivers ðïõ ÷ñçóéìïðïéïý-
íôáé ãéá ôçí ðñïâïëÞ êáé åêôýðùóç ôïõ LATEX áñ÷åßïõ. Ðñþôá áð'üëá åßíáé áðáñáßôçôç ç öüñôùóç ôïõ
ðáêÝôïõ graphicx.

\usepackage[pdftex,final]{graphicx}

\usepackage[dvipsnames,usenames]{color}

\DeclareGraphicsExtensions{.pdf, .jpg}

\input{GLG-FC-macros}

\input{GLG-FC-macros-AMS}
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ÊåöÜëáéï 6. ÅéóáãùãÞ Åéêüíùí êáé Ãñáöéêþí

Ç âáóéêÞ åíôïëÞ ðïõ èá ÷ñçóéìïðïéïýìå ìå áõôü ôï ðáêÝôï åßíáé ç \includegraphics{üíïìá åéêüíáò},
ç ïðïßá ïñßæåé íá óõìðåñéëáìâÜíåôáé ç óõãêåêñéìÝíç åéêüíá óôï åêÜóôïôå êåßìåíï. Óå üôé áêïëïõèåß
èá ðáñáèÝóïõìå ìéá óåéñÜ ðáñáäåéãìÜôùí ðïõ äåß÷íïõí áíáëõôéêÜ ðùò áêñéâþò ÷ñçóéìïðïéåßôáé. Óôçí
áíÜëõóç ìáò ôïíßæïõìå üôé ãßíåôáé ÷ñÞóç ôïõ ðáêÝôïõ graphicx êáé ü÷é ôïõ graphics.

6.2.2 Ðùò ÷ñçóéìïðïéïýìå ôçí åíôïëÞ includegraphics

Áöïý ïñßóïõìå ôéò åíôïëÝò ôçò ðñïçãïýìåíçò ðáñáãñÜöïõ, ïñßæïõìå Ýíá ìïíïðÜôé ãéá íá äåß÷íïõìå
ðïõ âñßóêïíôáé ïé åéêüíåò ìáò. Óôïí ßäéï öÜêåëï ðïõ âñßóêåôáé ôï êåßìåíï ìáò äçìéïõñãïýìå Ýíáí íÝï
öÜêåëï ìå ôï üíïìá Figures. Óôç óõíÝ÷åéá ïñßæïõìå ôï ìïíïðÜôé

\renewcommand{\FigPath}[1]{./Figures/#1};

ôïðïèåôïýìå óôïí öÜêåëï Figures ôçí åéêüíá ìå üíïìá einstien.jpg. ÔÝëïò ïñßæïõìå ôçí åíôïëÞ

\includegraphics{\FigPath{einstien}};

ìüëéò êÜíïõìå PDF TeXify ôï LATEX êåßìåíï èá äïýìå ôçí åéêüíá íá åìöáíßæåôáé. Ðñïóï÷Þ ïé åíôïëÝò
áõôÝò äåí ëåéôïõñãïýí óå ðåñéâÜëëïí dvi áëëÜ ìüíï pdf.

Ôï ðáñÜäåéãìá áõôü Ý÷åé ùò ìïíáäéêü ôïõ óôü÷ï íá äåßîåé ðüóï áðëïõóôåõìÝíç åßíáé ç äéáäéêáóßá
åéóáãùãÞò åéêüíùí óôï LATEX áðáéôåß ìüíï ôçí åéóáãùãÞ ôïõ ïíüìáôïò ôçò åéêüíáò êáé ôïõ öáêÝëïõ
ðïõ ôçí ðåñéÝ÷åé. Ôá áñ÷åßá ðïõ ìðïñïýìå íá åéóÜãïõìå ðñÝðåé íá Ý÷ïõí ôçí êáôÜëçîç .pdf Þ .jpg.

6.2.3 Ðùò íá áëëÜæïõìå ôï ìÝãåèïò ôùí åéêüíùí

Óìßêñõíóç-ÌåãÝèõíóç

Ãéá íá ìéêñýíïõìå ìéá åéêüíá áñêåß ç åéóáãùãÞ ôçò åíôïëÞò [scale=a] ìåôáîý ôçò åíôïëÞò \include-
graphics êáé ôïõ ïíüìáôïò ôçò åéêüíáò. ¼ðïõ a=0 óõíåðÜãåôáé üôé ç åéêüíá èá Ý÷åé ìçäåíéêü ìÝãåèïò
êáé a=1 óõíåðÜãåôáé üôé ç åéêüíá èá Ý÷åé êáíïíéêü ìÝãåèïò. Ãéá ðáñÜäåéãìá ç åíôïëÞ

\includegraphics[scale=0.5]{\FigPath{einstien}}
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èá ìáò äþóåé ôï áêüëïõèï ìÝãåèïò.

ÁíÜëïãá ìå ôç óìßêñõíóç ëåéôïõñãåß ç ìåãÝèõíóç, ìüíï ðïõ èá ðñÝðåé ôï a>1. Ãéá ðáñÜäåéãìá ç åíôïëÞ

\includegraphics[scale=1.25]{\FigPath{einstien}}

èá ìáò äþóåé ôï áêüëïõèï ìÝãåèïò.

6.2.4 Ðùò áëëÜæïõìå ðëÜôïò, ýøïò êáé áíáëïãßåò

Ãéá íá áëëÜîïõìå ôï ðëÜôïò Þ ôï ýøïò ìéáò åéêüíáò áñêåß ç åéóáãùãÞ ôçò åíôïëÞò [width=ain,
height=bin] ìåôáîý ôçò åíôïëÞò \includegraphics êáé ôïõ ïíüìáôïò ôçò åéêüíáò. ¼ðïõ a Þ b=0
óõíåðÜãåôáé üôé ç åéêüíá èá Ý÷åé ìçäåíéêü ðëÜôïò Þ ýøïò êáé ïé ìåôñÞóåéò ãßíïíôáé óå ßíôóåò. Ìðïñïýìå
íá ïñßóïõìå ain Þ bin íá åßíáé \textwidth. Ãéá ðáñÜäåéãìá ç åíôïëÞ

\includegraphics[width=1.5in,height=3in]{\FigPath{einstien}}
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èá ìáò äþóåé ôï áêüëïõèï ìÝãåèïò.
Áí åðéèõìïýìå íá äéáôçñÞóïõìå ôéò áíáëïãßåò ôçò áñ÷éêÞò åéêüíáò ÷ñçóéìïðïéïýìå ôçí åíôïëÞ

keepaspectratio=true;

üðùò öáßíåôáé óôï ðáñÜäåéãìá ðïõ áêïëïõèåß, ðïõ ïñßóáìå

\includegraphics[height=width=1.5in,height=3in,keepaspectratio=true]

{\FigPath{einstien}}:

6.2.5 ÐåñéóôñïöÞ åéêüíáò õðü ãùíßá

Áí åðéèõìïýìå íá ðåñéóôñÝøïõìå ôçí åéêüíá ÷ñçóéìïðïéïýìå ôçí åíôïëÞ [angle=45,origin=c], üðïõ
a ãùíßá õðïëïãéóìÝíç óå ìïßñåò. Ç åíôïëÞ áõôÞ ôïðïèåôåßôáé ìåôáîý ôçò åíôïëÞò \includegraphics
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êáé ôïõ ïíüìáôïò ôçò åéêüíáò. Ãéá ðáñÜäåéãìá ç åíôïëÞ

\includegraphics[angle=45,origin=c]{\FigPath{einstien}}

èá Ý÷åé ùò áðïôÝëåóìá ôçí ðåñéóôñïöÞ ôçò åéêüíáò êáôÜ 45◦.

6.2.6 Ç åíôïëÞ bb

Ç åíôïëÞ bb ðñïÝñ÷åôáé áðü ôá áñ÷éêÜ ôùí ëÝîåùí \bounding box". Ôï bounding box ìéáò åéêü-
íáò êáèïñßæåé ôï ìÝãåèïò ôçò ðñïêåéìÝíïõ íá êáôáíåìçèåß êáôÜëëçëá óôïí ÷þñï ôïõ êåéìÝíïõ ðïõ èá
öéëïîåíÞóåé ôçí åéêüíá.

\includegraphics{\FigPath{einstien}} Hello!

\includegraphics[bb=0.000 0.000 100.000 200.000]{\FigPath{einstien}}

\textcolor{white}{Hello!}

\includegraphics[bb=20.000 -20.000 1200.000 150.000,clip=true]{\FigPath{einstien}}
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Hello! Hello!
Ïñßæïõìå ôñåéò åéêüíåò ç ðñþôç ìå ôçí äåýôåñç äåí äéáöÝñïõí ùò ðñïò ôï ìÝãåèïò áðëÜ óôç äåýôåñç
ðåñßðôùóç ïñéïèåôïýìå ôç èÝóç ôïðïèÝôçóçò ôïõ êåéìÝíïõ ìáò, êáèþò êáé ôçò åéêüíáò. Óôç ôñßôç
ðåñßðôùóç ôï ðëáßóéï ôçò åéêüíáò êáèïñßæåé ôï ìÝãåèïò áõôÞò.
Áí åðéèõìïýìå íá êÜíïõìå zoom óå êÜðïéï óçìåßï ôçò åéêüíáò áõôü åðéôõã÷Üíåôáé ìå ôçí åíôïëÞ

\includegraphics[bb=0.000 0.000 163.4 130.0]{\FigPath{einstien}}

\includegraphics[clip=true,scale=2.0,viewport=10 45 90 90.0]{\FigPath{einstien}}

üðùò öáßíåôáé óôï ðáñÜäåéãìá ðïõ áêïëïõèåß.
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6.2.7 Ôï ðáêÝôï rotating

ÏñéóìÝíåò öïñÝò åßíáé áðáñáßôçôç ç åéóáãùãÞ ìéáò åéêüíáò áñêåôÜ ìåãÜëçò ðïõ äåí ÷ùñÜåé óå ìéá óåëßäá,
ðáñÜìïíï áí ãõñßóåé óå ìïñöÞ landscape óå ìéá óåëßäá ìüíç ôçò. ¼ôáí õðÜñ÷ïõí ôåôïéá öáéíüìåíá
óõíÞèùò äåí åðéèõìïýìå íá åðçñåÜóïõìå ôï õðüëïéðï êåßìåíï. ¼ôáí åðéèõìïýìå íá åéóÜãïõìå ìéá ôüóï
ìåãÜëç åéêüíá óå ìïñöÞ landscape äéáôçñþíôáò ôç âáóéêÞ äïìÞ ôïõ êåéìÝíïõ ÷ñçóéìïðïéïýìå ôï ðáêÝôï
rotating êáé ôçí åíôïëÞ sidewaysfigure. Ðéï áíáëõôéêÜ ïñßæïõìå:

\usepackage{rotating}

êáé ôçí åíôïëÞ ùò:

\begin{sidewaysfigure}

\centering

\includegraphics[scale=2]{\FigPath{16}}

\caption{Just say ``booomm!''}

\end{sidewaysfigure}

Ôï êåßìåíï ìáò äåí èá åðçñåáóôåß áðü ôçí åéóáãùãÞ ôçò åéêüíáò.
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6.2.8 ÔïðïèÝôçóç åéêüíáò

ÏñéóìÝíåò öïñÝò åßíáé ðéèáíü íá ðáñïõóéáóôïýí êÜðïéá ðñïâëÞìáôá óôçí åéóáãùãÞ ôçò åéêüíáò óå êá-
èïñéóìÝíï óçìåßï ôïõ êåéìÝíïõ ìáò. Åíþ ôáõôü÷ñïíá ìðïñåß íá åðéèõìïýìå íá ôïðïèåôÞóïõìå ëåæÜíôá,
êÜôé ðïõ äåí ôï Ý÷ïõìå áêüìá áíáöÝñåé. Ï Ýíáò ôñüðïò íá ãßíåé áõôü åßíáé ìå ôçí åíôïëÞ

\afterpage{

\begin{figure}[ht]

\centering

\includegraphics{\FigPath{Trouble}}

\caption{Eíá ðáñÜäåéãìá ìïíôÝñíáò ôÝ÷íçò}

\end{figure}

\clearpage}

Ç åíôïëÞ \afterpage{ êáé ç åíôïëÞ \clearpage} ïñßæïõí üôé ç åéêüíá èá ôïðïèåôçèåß óôçí åðüìåíç
óåëßäá êáé äåí èá õðÜñ÷åé êåßìåíï óôç óåëßäá áõôÞ. Áí äåí ôïðïèåôçèïýí ôüôå ç åéêüíá èá ôïðïèåôçèåß
áõèáßñåôá óå üðïéá óåëßäá âñåß \åëåýèåñï" ÷þñï. Ç åéêüíá ôüôå áíôéìåôùðßæåôáé óáí áíôéêåßìåíï ìéáò
óåëßäáò. Áõôü óå êÜðïéåò ðåñéðôþóåéò, êõñßùò üôáí ç åéêüíá äåí åßíáé ôüóï ìåãÜëç, åðçñåÜæåé ôç
ìïñöÞ ôïõ êåéìÝíïõ ìáò êáé ìáò äõó÷åñáßíåé. Ôï ðñüâëçìá áõôü áíôéìåôùðßæåôáé åýêïëá ïñßæïíôáò
Ýíá êáôÜëëçëï bounding box ãéá ôï áíôéêåßìåíï. Ç åéêüíá ðïõ åéóÜãïõìå ïíïìÜæåôáé Trouble.pdf
êáé âñßóêåôáé ìÝóá óôï áñ÷åßï Figures. Áí åðé÷åéñÞóåôå íá ôçí áíïßîåôå ìå êÜðïéïí êåéìåíïãñÜöï ð.÷.
Word ôüôå èá åìöáíéóôïýí ôá áêüëïõèá:

/MediaBox [ 0 0 612 792 ]

/ArtBox [ 181.80859 473.23535 398.08789 637.84473 ]

%%BoundingBox: 181 473 399 638

%%HiResBoundingBox: 181.8086 473.2354 398.0879 637.8447

ü÷é áðáñáéôÞôùò ìå áõôÞ ôç óåéñÜ. ÐáñáôçñÞóôå üôé ôï /MediaBox Ý÷åé ìÝãåèïò ôï 81
2 × 11 ìåôñçìÝíï

óå ßíôóåò ìéáò PDF óåëßäáò. Áðü ôçí Üëëç ôá /ArtBox, BoundingBox, êáé HiResBoundingBox äßíïõí
ôéò áêñéâåßò äéáóôÜóåéò ôïõ \óùóôïý bounding box" ãéá ôçí åéêüíá ìáò. Ìðïñïýìå ëïéðüí ðÜíôá íá
åéóÜãïõìå åéêüíåò ìå ôéò áêñéâåßò äéáóôÜóåéò ôïõò. Ç éäÝá áõôÞ ÷ñçóéìïðïéåßôáé óôï åðüìåíï ó÷Þìá.
Ïñßóáìå

\begin{figure}[ht]

\centering

\includegraphics[viewport=181.80859 473.23535 398.08789 637.84473,clip=true]

{\FigPath{Trouble}}

\caption{Eíá ðáñÜäåéãìá ìïíôÝñíáò ôÝ÷íçò}\label{trouble}

\end{figure}\\

üðïõ óôï viewport áíáèÝóáìå ôéò ôéìÝò ôïõ /ArtBox.
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Ó÷Þìá 6.3: ¸íá ðáñÜäåéãìá ìïíôÝñíáò ôÝ÷íçò

6.3 Ôï ðåñéâÜëëïí picture

Ôï ðåñéâÜëëïí picture ìáò åðéôñÝðåé íá ó÷åäéÜæïõìå åéêüíåò êáé ó÷Þìáôá áðåõèåßáò óôç LATEX. Ç
åéóáãùãÞ åíüò ãñáöéêïý óôï êåßìåíü ìáò ãßíåôáé ìå ÷ñÞóç ôçò åíôïëÞò

\begin{picture}(x, y)...\end{picture}

Þ \begin{picture}(x,y)(x0,y0)...\end{picture}

Ïé ôéìÝò x; y; x0; y0 áíáöÝñïíôáé ìå ìïíÜäá ìÝôñçóçò ôçí \unitlength, ç ïðïßá ìðïñåß íá êáèï-
ñéóôåß ïðïéáäÞðïôå óôéãìÞ (áëëÜ ü÷é åíôüò åíüò ðåñéâÜëëïíôïò picture) ìå ìéá åíôïëÞ ôçò ìïñöÞò
\setlength{\unitlength}{1.2cm}. Ç ðñïêáèïñéóìÝíç ôéìÞ ôçò \unitlength åßíáé 1pt.
Ôï ðñþôï æåýãïò (x; y), áíôéóôïé÷åß óôéò äéáóôÜóåéò ôïõ ïñèïãùíßïõ ðïõ èá êáôáëÜâåé ôï ãñáöéêü ìáò,
åíôüò ôïõ êåéìÝíïõ. Ôï äåýôåñï ðñïáéñåôéêü æåýãïò (x0; y0), õðïäåéêíýåé ôéò óõíôåôáãìÝíåò èÝóçò ôçò
êÜôù áñéóôåñÜ êïñõöÞò ôïõ ïñèïãùíßïõ.
Ïé åíôïëÝò ó÷åäéáóìïý ãñáöéêþí ðáßñíïõí ìßá áðü ôéò äõï ðáñáêÜôù ìïñöÝò

\put(x, y){object}

Þ \multiput(x,y)(\vartrianglex,\vartriangley){n}{object}

Åîáßñåóç áðïôåëïýí ïé êáìðýëåò Bezier, ïé ïðïßåò ó÷åäéÜæïíôáé ìå ôçí åíôïëÞ

\qbezier(x1, y1)(x2, y2)(x3,y3)
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6.3.1 Åõèýãñáììá ôìÞìáôá

\setlength{\unitlength}{5cm}

\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(0,0){\line(1,3){.3333}}

\put(0,0){\line(1,4){.25}}

\put(0,0){\line(1,5){.2}}

\put(0,0){\line(1,6){.1667}}

\put(0,0){\line(2,1){1}}

\put(0,0){\line(2,3){.6667}}

\put(0,0){\line(2,5){.4}}

\put(0,0){\line(3,1){1}}

\put(0,0){\line(3,2){1}}

\put(0,0){\line(3,4){.75}}

\put(0,0){\line(3,5){.6}}

\put(0,0){\line(4,1){1}}

\put(0,0){\line(4,3){1}}

\put(0,0){\line(4,5){.8}}

\put(0,0){\line(5,1){1}}

\put(0,0){\line(5,2){1}}

\put(0,0){\line(5,3){1}}

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

\put(0,0){\line(5,6){.8333}}

\put(0,0){\line(6,1){1}}

\put(0,0){\line(6,5){1}}

\end{picture}
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Ôá åõèýãñáììá ôìÞìáôá ó÷åäéÜæïíôáé ìå ôçí åíôïëÞ

\put(x,y){\line(x1,y1){length}}

Ç åíôïëÞ \line Ý÷åé äýï ïñßóìáôá:

1. Ýíá äéÜíõóìá äéåýèõíóçò,

2. Ýíá ìÞêïò.

Ïé óõíôåôáãìÝíåò ôïõ äéáíýóìáôïò äéåýèõíóçò ðåñéïñßæïíôáé ìåôáîý ôùí áêåñáßùí ôéìþí

−6;−5; :::; 5; 6;

êáé ðñÝðåé íá Ý÷ïõí ÌÊÄ ßóï ìå 1. Ïé êëéóåéò ôùí äéáíõóìÜôùí äçìéïõñãïýíôáé ùò åîÞò : ôá äéáíýóìáôá
îåêéíïýí áðü ôï óçìåßï (0,0) êáé êáôáëÞãïõí óôï (x1,y1) êáé óôç óõíÝ÷åéá ìåôáöÝñïíôáé ðáñÜëëçëá
óôï (x,y)). Ôï ó÷Þìá åìöáíßæåé ôéò 25 ðéèáíÝò êëßóåéò ôïõ 1ïõ ôåôáñôçìïñßïõ.
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6.3.2 Äéáíýóìáôá

\setlength{\unitlength}{1mm}

\begin{picture}(60,40)

\put(30,20){\vector(1,0){30}}

\put(30,20){\vector(4,1){20}}

\put(30,20){\vector(3,1){25}}

\put(30,20){\vector(2,1){30}}

\put(30,20){\vector(1,2){10}}

\thicklines

\put(30,20){\vector(-4,1){30}}

\put(30,20){\vector(-1,4){5}}

\thinlines

\put(30,20){\vector(-1,-1){5}}

\put(30,20){\vector(-1,-4){5}}

\end{picture}
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Ôá äéáíýóìáôá ó÷åäéÜæïíôáé ìå ôçí åíôïëÞ

\put(x, y){\vector(x1, y1){length}}:

Ãéá ôá äéáíýóìáôá, ïé óõíôåôáãìÝíåò ôïõ äéáíýóìáôïò äéåýèõíóçò ðåñéïñßæïíôáé áêüìç ðåñéóóüôåñï
ìåôáîý ôùí áêåñáßùí ôéìþí

−4;−3; :::; 3; 4

êáé ðñÝðåé íá Ý÷ïõí ÌÊÄ ßóï ìå 1. Ïé êëßóåéò ôùí äéáíõóìÜôùí äçìéïõñãïýíôáé ìå ðáñüìïéï ôñüðï ìå ôá
åõèýãñáììá ôìÞìáôá ùò åîÞò : ôá äéáíýóìáôá îåêéíïýí áðü ôï óçìåßï (0,0) êáé êáôáëÞãïõí óôï (x1,y1)
êáé óôç óõíÝ÷åéá ìåôáöÝñïíôáé ðáñÜëëçëá óôï (x,y). Ôï ìÞêïò åßíáé ó÷åôéêü ìå ôï \unitlength.
ÐáñáôçñÞóôå ôçí åðßäñáóç ôçò åíôïëÞò \thicklines óôá äýï äéáíýóìáôá ðïõ \äåß÷íïõí" ðÜíù áñéóôåñÜ
(èá ìéëÞóïõìå êáé ðáñáêÜôù ãéá áõôÞ).

6.3.3 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}}

\end{picture}
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\setlength{\unitlength}{1mm}

\begin{picture}(60, 40)

\put(40,30){\circle{1}}

\put(40,30){\circle{2}}

\put(40,30){\circle{3}}

\put(40,30){\circle{4}}

\put(40,30){\circle{5}}

\put(40,30){\circle{6}}

\put(40,30){\circle{7}}

\put(40,30){\circle{8}}

\put(40,30){\circle{9}}

\put(40,30){\circle{10}}

\put(40,30){\circle{11}}

\put(40,30){\circle{12}}

\put(40,30){\circle{13}}

\put(40,30){\circle{14}}

\end{picture}
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\put(15,10){\circle*{1}}

\put(20,10){\circle*{2}}

\put(25,10){\circle*{3}}

\put(30,10){\circle*{4}}

\color{red}

\put(35,10){\circle*{5}}

\end{picture}

r u x z}
Ç åíôïëÞ

\put(x, y){\circle{diameter}}

ó÷åäéÜæåé Ýíáí êýêëï ìå êÝíôñï (x, y) êáé äéÜìåôñï {diameter}. Ôï ðåñéâÜëëïí picture õðïóôçñßæåé
äéáìÝôñïõò ðïõ öèÜíïõí ðåñßðïõ ìÝ÷ñé 14mm, áëëÜ áêüìá êáé êÜôù áðü áõôü ôï üñéï ßóùò íá õðÜñ÷åé
ðñüâëçìá ìå êÜðïéåò ôéìÝò äéáìÝôñïõ. Ç åíôïëÞ \circle* äçìéïõñãåß ôïõò áíôßóôïé÷ïõò êõêëéêïýò
äßóêïõò. ¼ðùò êáé óôçí ðåñßðôùóç ôùí åõèõãñÜììùí ôìçìÜôùí ìðïñåß êÜðïéïé íá ÷ñåéáóôïýí óõìðëç-
ñùìáôéêÜ ðáêÝôá, ïðþò ôï eepic Þ ôï pstricks. ÐáñáôçñÞóôå ôç ÷ñÞóç ôùí åíôïëþí \color{red}

êáé \color{black} ãéá ôçí åíáëëáãÞ ÷ñùìÜôùí (èá ìéëÞóïõìå ðáñáêÜôù ãéá ÷ñùìáôéóìü).
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6.3.4 Ó÷Þìá êáé ìáèçìáôéêÞ Ýêöñáóç

\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}

�
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��
HH
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�
�

�
�

��
A

B

C
a

b

c

F =
√
s(s− a)(s− b)(s− c)

s :=
a+ b+ c

2

Ôï ðáñáðÜíù ðáñÜäåéãìá ìáò äåß÷íåé üôé ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå ôçí åíôïëÞ \put ãéá ôçí
åéóáãùãÞ ìáèçìáôéêïý êåéìÝíïõ åíôüò åíüò ó÷Þìáôïò.

6.3.5 Ïé åíôïëÝò multiput êáé 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)(\Delta x,\Delta y){n}{object} Ý÷åé 4 ïñßóìáôá: ôï áñ÷éêü óçìåßï, ôï
äéÜíõóìá ìåôáöïñÜò áðü ôï Ýíá áíôéêåßìåíï óôï åðüìåíï, ï áñéèìüò ôùí áíôéêåéìÝíùí êáé ôï áíôéêåßìåíï
ðïõ ó÷åäéÜæåôáé. Ç åíôïëÞ \linethickness åöáñìüæåôáé óå ïñéæüíôéá êáé êÜèåôá åõèýãñáììá ôìÞìáôá
êáé óå ôåôñáãùíéêÝò êáìðýëåò Bezier, êáé ìáò âïçèÜåé íá ïñßóïõìå ôï ðÜ÷ïò ôçò ãñáììÞò.
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6.3.6 Åëëåßøåéò. Ïé åíôïëÝò thinlines êáé 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 ç åíôïëÞ \put(x,y){\oval(w, h)[position]} ó÷åäéÜæåé ìßá
Ýëëåéøç ìå êÝíôñï (x, y) ç ïðïßá Ý÷åé ðëÜôïò w êáé ýøïò h. Ïé ðñïáéñåôéêÝò ðáñÜìåôñïé b, t, l, r

áíáöÝñïíôáé óôá \top", \bottom", \left", \right", êáé ìðïñïýí íá óõíäõáóôïýí üðùò åßäáìå óôï ðá-
ñÜäåéãìá. Ôï ðÜ÷ïò ôùí ãñáììþí ìðïñåß íá åëåã÷èåß ìå ôéò åíôïëÝò \linethickness{length} Þ
\thinlines êáé \thicklines (ïé äýï ôåëåõôáßåò óå áíôßèåóç ìå ôçí ðñþôç ìðïñïýí íá åöáñìïóèïýí
óå ðëÜãéá åõèýãñáììá ôìÞìáôá, êýêëïõò êáé åëëåßøåéò).

6.3.7 Êáìðýëåò Bezier

\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

\end{picture}
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Ç åíôïëÞ \qbezier(x1, y1)(x, y)(x2, y2) ó÷åäéÜæåé ôçí ôåôñáãùíéêÞ êáìðýëç Bezier ìå áñ÷éêü
óçìåßï P1 = (x1, y1), ôåëéêü óçìåßï P2 = (x2, y2) êáé åíäéÜìåóï óçìåßï åëÝã÷ïõ S = (x; y), ôï ïðïßï
õðïëïãßæåôáé ìÝóù ôùí áíôßóôïé÷ùí êëßóåùí (m1, m2) áðü ôéò åîéóþóåéò

{
x = m2x2−m1x1−(y2−y1)

m2−m1

y = yi+mi(x− xi); (i = 1; 2)

Åäþ âëÝðïõìå êáé ðÜëé ôçí åðßäñáóç ôùí åíôïëþí \linethickness óôéò ïñéæüíôéåò Þ êÜèåôåò ãñáììÝò
êáé \thicklines, \thicklines óôá ðëÜãéá ôìÞìáôá ãñáììþí. Åðßóçò ôï ðáñÜäåéãìá ìáò äåß÷íåé üôé
êáé ôá äýï åßäç åíôïëþí Ý÷ïõí åðéðôþóåéò óôéò ôåôñáãùíéêÝò êáìðýëåò Bezier.
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6.3.8 Ðáñáäåßãìáôá ãñáöéêþí ðáñáóôÜóåùí

ÐáñáâïëÞ

\setlength{\unitlength}{1.3cm}

\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}}

\end{picture}

-x

6

y

Ôá÷ýôçôá óôç ÅéäéêÞ èåùñßá ôçò Ó÷åôéêüôçôáò

\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)

\end{picture}

- �

6
� = v=c = tanh�
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Êáìðýëåò óôï åðßðåäï

\setlength{\unitlength}{1cm}

\begin{picture}(12,5)(-3,0)

\put(-2,0){\vector(1,0){12}} \put(9.5,-0.5){$x$}

\put(-0.5,3.0){$y$} \put(-1.2,-0.5){$a$} \put(-1,0){\circle*{0.1}}

\put(8.8,-0.5){$b$} \put(9,0){\circle*{0.1}}

\put(0,-1.5){\vector(0,1){5}} \multiput(-2.5,1)(0.4,0){13}

\multiput(-2.5,-1)(0.4,0){13} \put(3.0,-2.0){$|f(z)-g(z)|<|f(z)|$}

\color{blue} \qbezier(8.1,0)(8.25,-0.75)(9.2,-1)

\qbezier(6.5,2.5)(7.75,2.25)(8.1,0)

\qbezier(5.5,1)(5.7,2.35)(6.5,2.5)

\qbezier(4,-1.25)(5.25,-0.95)(5.5,1)

\qbezier(3,0)(3.25,-0.95)(4,-1.25)

\qbezier(2,1.25)(2.75,0.75)(3,0) \qbezier(1,1.25)(1.5,1.5)

(2,1.25) \qbezier(0,0)(0.25,0.75) (1,1.25)

\qbezier(0,0)(-0.25,-0.75) (-1,-1.25) \color{red}

\qbezier(8,0)(8.25,-0.75)(9,-1) \qbezier(6,2.25)(7.5,2)(8,0)

\qbezier(5.5,1)(5.6,2.)(6,2.25) \qbezier(4,-1)(5,-0.75)(5.5,1)

\qbezier(3,1)(3.25,-0.6)(4,-1) \qbezier(2,2)(2.75,1.75) (3,1)

\qbezier(1,1)(1.25,1.75) (2,2) \qbezier(0,0)(0.75,0.25) (1,1)

\qbezier(0,0)(-0.75,-0.25) (-1,-1) \color{black}

-

x

y

a

r
b

r

6

|f(z)− g(z)| < |f(z)|
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6.4 Xy-pic

Ç ðáñÜãñáöïò áõôÞ ðåñéÝ÷åé êÜðïéåò ÷ñÞóéìåò ðëçñïöïñßåò ãéá ôá éäéáßôåñá ÷áñáêôçñéóôéêÜ ôïõ ðáêÝôïõ
Xy-pic ðïõ ÷ñçóéìïðïéåßôáé óôçí êáôáóêåõÞ äéáãñáììÜôùí. Èá ðåñéãñÜøïõìå ôá âáóéêÜ ðñïêåéìÝíïõ
ôçí äçìéïõñãßá êÜðïéùí áðëþí äéáãñáììÜôùí, ìÝóù êÜðïéùí åöáñìïãþí.

6.4.1 ÅéóáãùãÞ

ÐñïêåéìÝíïõ ôç ÷ñçóéìïðïßçóç ôïõ ðáêÝôïõ Xy-pic åßíáé áðáñáßôçôï íá ïñßóïõìå ôéò ðáñáêÜôù åíôïëÝò
óôï êåßìåíï ìáò.

\usepackage[all]{xy}

\input xy

\xyoption{all}

Ç äçìéïõñãßá ôùí äéáãñáììÜôùí îåêéíÜåé ðÜíôá ìå ôçí åíôïëÞ

\xymatrix{ ... }

üðïõ ïé · · · èá áíôéêáôáóôáèïýí óôçí óõíÝ÷åéá áðü óõãêåêñéìÝíåò åíôïëÝò. Èá äçìéïõñãÞóïõìå Ýíáí
ðßíáêá óôïé÷åßùí, üðïõ ôá óôïé÷åßá äéá÷ùñßæïíôáé ìåôáîý ôïõò áðü ôï óýìâïëï & êáé ïé ãñáììÝò
ìåôáîý ôïõò äéá÷ùñßæïíôáé áðü ôï óýìâïëï \\. Åíþ ôá óôïé÷åßá óõíäÝïíôáé ìåôáîý ôïõò ìå êáôÜëëçëá
äéáìïñöùìÝíá âÝëç. Ãéá ðáñÜäåéãìá ç åíôïëÞ

\xymatrix{A & *+[F]{\sum_{i=n}^{m} i^{2}} \\

& {\bullet} & D \ar[ul] }

èá ìáò äþóåé

A
∑m

i=n i
2

• D

ccGGGGGGGGG

Ðáñáôçñïýìå üôé ôï ðåñéâÜëëïí ðïõ äçìéïõñãåß ç åíôïëÞ

\xymatrix{ ... }

åßíáé ìáèçìáôéêü, êáé Üñá ç åéóáãùãÞ ìáèçìáôéêþí óôïé÷åßùí ìðïñåß íá ãßíåé ÷ùñßò ôçí åéóáãùãÞ ôïõ
$. Ôá óôïé÷åßá äéá÷ùñßæïíôáé ìåôáîý ôïõò ìå & åíþ ïé ãñáììÝò ìå \\. Äåí åßíáé áðáñáßôçôï, üðùò
ðáñáôçñïýìå ôï ðëÞèïò ôùí óôïé÷åßùí ôùí ãñáììþí íá åßíáé ßóï, êáé Üñá êåíÝò åéóáãùãÝò ðáñáëÞðïíôáé.
Ç åíôïëÞ \ar[ul] åéóÜãåé Ýíá âÝëïò ìå áñ÷Þ ôï óôïé÷åßï (2,3) êáé ðÝñáò ôï óôïé÷åßï (1,2), ôï êïìÜôé ôçò
åíôïëÞò \ar[...] áíáöÝñåôáé óôç ìïñöÞ ôïõ âÝëïõò, åíþ ìÝóá óôéò áãêýëåò ôïðïèåôåßôáé ç êáôåõèõíóç
ôïõ (u=up, l=left, d=down, r=right). ÔÝëïò ç åíôïëÞ *+[F]{...} êáèïñßæåé ôç ìïñöÞ ôïõ åãêëåéóìïý
ôïõ óôïé÷åßïõ ìåóÜ óôéò {:::}.
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ÂÝëç

×áñáêôçñßæïõìå ùò Xy-pic äéÜãñáììá ìéá ãñáöéêÞ áíáðáñÜóôáóç ðïõ âáóßæåôáé óå ðéíáêéêÞ ìïñöÞ.
Óôï Xy-pic üëá ôá âÝëç èá ðñÝðåé íá Ý÷ïõí óáöÞ áñ÷Þ êáé êáèïñéóìÝíï ðÝñáò. ¼ëá ôá âÝëç îåêéíïýí
ìå ôçí åíôïëÞ \ar, åíþ ïé ìïñöÝò ôïõò ðïéêßëïõí, üðùò èá äïýìå óôç óõíÝ÷åéá. Óôçí ðéï áðëÞ ôïõò
ìïñöÞ ôá âÝëç ðåñéãñÜöïíôáé áðü ôçí åíôïëÞ \ar[hop], üðïõ \hop" åßíáé ìéá áêïëïõèßá ãñáììÜôùí
u=up, l=left, d=down, r=right, ãéá ðáñÜäåéãìá ç åíôïëÞ \ar[ul] èá äçìéïõñãÞóåé Ýíá âÝëïò ðïõ áðü
ôçí áñ÷éêÞ ôïõ èÝóç èá ìåôáêéíçèåß êáôÜ ìéá èÝóç ðñüò ôá ðÜíù êáé ðñüò ôá áñéóôåñÜ. Èá äþóïõìå
êÜðïéá ðáñáäåßãìáôá âåëþí \ar@{style}[hop] ìÝóá áðü ôçí åðüìåíç åöáñìïãÞ.

\xymatrix{\ar@{=>}[dr]&\ar@{-->}[dr]&\ar@{..>}[dr]&

\ar@{~>}[dr]&\ar@{:>}[dr]&\ar@{-}[dr]&\ar@{--<}[dr]\\

&@{=>}&@{-->}&@{..>}&@{\sim>}&@{:>}&@{-}&@{--<}}

!)JJJ
JJ

JJJ
JJ

))SSSS

)) (((h(h(h(h

$, OOOOOOO

hhRRRR

@{=>} @{−− >} @{:: >} @{∼>} @{:>} @{−} @{−− <}

ÔáìðÝëåò

Óå êÜèå âÝëïò ìðïñåß íá ðñïóáñôçèåß ìéá Ýíäåéîç, ôçí ïðïßá áðïêáëïýìå ôáìðÝëá. Ç Ýíäåéîç áõôÞ
ìðïñåß íá ôïðïèåôçèåß åßôå Üíù ôïõ âÝëïõò, åßôå êÜôù áðü ôï âÝëïò. Ïé Ýííïéåò Üíù êáé êÜôù åßíáé
ó÷åôéêÝò üðùò ðáñáôçñåßôå óôï ðáñÜäåéãìá ðïõ áêïëïõèåß.

\xymatrix@1{X \ar[r]^{a}_{b} & Y & Z \ar[l]^{A}_{B}}

X
a

b
//Y Z

A

Boo

Ç åíôïëÞ @1 ðïõ ðñïóôÝèçêå óôçí åíôïëÞ \xymatrix{...} åßíáé Ýíáò åéäéêüò êþäéêáò ðïõ ÷ñçóéìï-
ðïéåßôáé óôá äéáãñÜììáôá \ìéáò ãñáììÞò" êáé âåëôéþíåé ôç èÝóç ðïõ ëáìâÜíåé ôï ãñÜöçìá óôç ãñáììÞ.
Ïé ôáìðÝëåò äåí åßíáé áðáñáßôçôï íá åßíáé ãñÜììáôá áëëÜ êÜëëéóôá ìðïñïýí íá åßíáé ìáèçìáôéêïß ôýðïé,
áñêåß íá ðåñéêëýïíôáé ìÝóá óå {:::}.

Ïé ôáìðÝëåò ôïðïèåôïýíôáé áõèáßñåôá óôçí ìÝóç. ¼ìùò óå êÜðïéåò ðåñéðôþóåéò ðïõ ôï Ýíá áðü ôá
óôïé÷åßá, åßôå áõôü ðïõ êáèïñßæåé ôçí áñ÷Þ Þ ôï ðÝñáò ôïõ âÝëïõò, åßíáé éäéáßôåñá ìáêñïóêåëÝò óå ó÷Ýóç
ìå ôï Üëëï, ç ôáìðÝëá ôïðïèåôåßôáé óôï ìÝóï ôïõ ãñáöÞìáôïò, üðùò óôçí åöáñìïãÞ ðïõ áêïëïõèåß.

\xymatrix@1{A\times B\times C\times D \ar[r]^{+} &B }

A×B × C ×D+ //B

Ç ôïðïèÝôçóç ôçò Ýíäåéîçò óôï ìÝóï ôïõ âÝëïõò åðéôõã÷Üíåôáé ìå ôç ÷ñÞóç ôïõ óõìâüëïõ − áêñéâþò
ìåôÜ ôï ^ Þ ôï _, äçëáäÞ óå ðåñéðôþóåéò áíÜëïãåò ìå ôçí ðñïçãïýìåíç ÷ñçóéìïðïéïýìå ôçí åíôïëÞ
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\ar[r]^-{+}, ç ïðïßá áí åöáñìïóôåß óôï ðáñáðÜíù ðáñÜäåéãìá èá ìáò äþóåé A×B × C ×D + //B .

Åðßóçò ç ôáìðÝëá ìðïñåß íá êüâåé ôï âÝëïò ÷ñçóéìïðïéþíôáò ôïí ÷áñáêôÞñá |.

\xymatrix@1{

A \ar[rr]|{f\circ g} && B }

\xymatrix{\ar@{}[dr]|{=}

A \ar[d] \ar[r] & B \ar[d] \\

B \ar[r] & C }

A f◦g //B

A

=

��

// B

��
B // C

¼ôáí åßíáé åýêïëï íá ðñïóäéïñéóôåß ç åßóïäïò êáé ç Ýîïäïò ôïõ âÝëïõò ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå
ôçí åíôïëÞ @(in,out), üðïõ ïé äéåõèýíóåéò ôçò åéóüäïõ êáé ôçò åîüäïõ ðñïóäéïñßæïíôáé áðü ôá u=up,
l=left, d=down, r=right. Ãéá ðáñÜäåéãìá

\xymatrix{\bigstar \ar@(d,d) \ar@(u,u) \ar@(l,l) \ar@(r,r)} FOO

��
// oo

Ïé ôáìðÝëåò, ðïõ Ý÷ïõìå áíáëýóåé, ôïðïèåôïýíôáé óôï ìÝóï ôïõ ãñáöÞìáôïò. Áõôü ìðïñåß íá áëëÜîåé
åéóÜãïíôáò ôá óýìâïëá <, > ìåôáîý ôùí ^, _ êáé | êáé ôçò Ýíäåéîçò. ÃåíéêÜ éó÷ýïõí ôá åîÞò

i. Ç ôïðïèÝôçóç ôïõ óõìâüëïõ < ïñßæåé üôé ç ôáìðÝëá èá ôïðïèåôçèåß óôçí âÜóç ôïõ âÝëïõò, ãéá
ðáñÜäåéãìá

\xymatrix@1{A\ar[r]^<{+} & B} A
+ //B

ii. Ç ôïðïèÝôçóç ôïõ óõìâüëïõ > ïñßæåé üôé ç ôáìðÝëá èá ôïðïèåôçèåß óôï ðÝñáò ôïõ âÝëïõò, ãéá
ðáñÜäåéãìá

\xymatrix@1{A\ar[r]^>{+} & B} A
+//B

iii. Ç ôïðïèÝôçóç ôùí óõìâüëùí >> Þ << ïñßæåé üôé ç ôáìðÝëá èá ôïðïèåôçèåß êïíôÜ óôç âÜóç Þ óôï
ðÝñáò ôïõ âÝëïõò, ãéá ðáñÜäåéãìá

\xymatrix@1{A\ar[r]^>>{+} & B}

\xymatrix@1{A\ar[r]^>>{+} & B}

A
+ //B

A
+//B

iv. ¼óá ðåñéóóüôåñá óýìâïëá > Þ < ÷ñçóéìïðïéïýìå ôüóï ç ôáìðÝëá èá ìåôáêéíåßôáé.

v. ÔÝëïò ìðïñïýìå íá êáèïñßóïõìå åðáêñéâþò ôçí áðüóôáóç ôçò Ýíäåéîçò áðü ôçí áñ÷Þ ôïõ âÝëïõò
åéóÜãùíôáò ìåôáîý ôùí ^, _ êáé | êáé ôçò Ýíäåéîçò ôçí åíôïëÞ (á), üðïõ ãéá (á)=(0) êáèïñßæïõìå
üôé ç ôáìðÝëá èá ôïðïèåôçèåß óôçí áñ÷Þ ôïõ âÝëïõò, åíþ ãéá (á)=(1) êáèïñßæïõìå üôé ç ôáìðÝëá
èá ôïðïèåôçèåß óôç ìÝóç ôïõ âÝëïõò, ãéá ðáñÜäåéãìá

\xymatrix@1{A\ar[r]^(.3){+} & B} A
+ //B
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Èá äïýìå óôç óõíÝ÷åéá Ýíá ðáñÜäåéãìá ðïõ åöáñìüæåé ôéò éäÝåò ðïõ Ý÷ïõìå áíáðôýîåé ìÝ÷ñéò áõôïý ôïõ
óçìåßïõ.

\xymatrix{ 1 \ar[rr]^-{1000000x}

\ar[dr]_(.2){2000x} |!{[d];[rr]}\hole

&& 1000000 \\

1000 \ar[r] _{2x}

\ar[urr] _>>{x^2} & 2000 }

1 1000000x //

2000x HHHHHHH

$$HH

1000000

1000
2x

//

x2

44jjjjjjjjjjjjjjjjj
2000

Ðáñáôçñïýìå üôé ôï âÝëïò ìå áñ÷Þ ôï (1) êáé ðÝñáò ôï (2000) äéáèÝôåé ìéá ðñþôç åíôïëÞ _(.2){2000x}
ðïõ áíáöÝñåôáé óôçí ôáìðÝëá 2000x, êáé ìéá äåýôåñç |!{[d];[rr]}\hole ðïõ äçìéïõñãåß ìéá \ôñýðá"
óôï óçìåßï ôçò ôïìÞò ôùí äõï âåëþí. Ôï óçìåßï ôïìÞò ôùí äõï âåëþí ðñïóäéïñßóôçêå ìÝóù ôçò åíôïëÞò
!{[];[]} . Ç åíôïëÞ áõôÞ ðñïóäéïñßæåé ôï óçìåßï ðÜíù óôï âÝëïò ðïõ ôÝìíåôáé áðü ìéá éäåáôÞ åõèåßá, ç
ïðïßá ïñßæåôáé áðü äõï óçìåßá ôïõ ãñáöÞìáôïò. Óôçí ðñïêåßìåíç ðåñßðôùóç ôá äõï óçìåßá åßíáé ðñþôïí
áõôü ðïõ âñßóêåôáé [d]=down êáé äåýôåñïí áõôü ðïõ âñßóêåôáé [rr]=2 èÝóåéò right.

Êáìðýëåò

Óå ðïëëÝò ðåñéðôþóåéò ÷ñåéáæüìáóôå êáìðõëùôÜ âåëÞ, ð.÷. ãéá íá ìçí ðåñíÜìå ðÜíù áðü êÜðïéá Üëëç
êáôá÷þñçóç. Ç êáìðýëùóç ôùí âåëþí ïñßæåôáé ìÝóù ôçò åíôïëÞò \ar@/curving/[hop]. Ïé ðéï áðëÝò
ðåñéðôþóåéò äßíïíôáé óôç óõíÝ÷åéá.

\xymatrix@1{A \ar@/^/[rr]|{f\circ g} && B }

\xymatrix@1{A \ar@/_/[rr]|{f\circ g} && B }

A
f◦g **B

A
f◦g

44B

\xymatrix@1{A \ar@/_1pc/[rr]|{f\circ g} && B }

\xymatrix{x \ar@(ul,dl)|{id} \ar@/^/[rr]|f

&& f(x) \ar@/^/[ll]|{f^{-1}} }

A
f◦g

99B

xid 99
f ,,

f(x)
f−1

kk

Åãêëåéóìüò óôïé÷åßùí

Óå ðïëëÝò ðåñéðôþóåéò ìáò åíäéáöÝñåé ôá óôïé÷åßá Þ ïé ôáìðÝëåò íá ðåñéêëåßïíôáé ìÝóá óå êÜðïéï ðëáßóéï.
Ç åíôïëÞ ðïõ ÷ñçóéìïðïéåßôáé ãéá áõôü åßíáé ç *modifiers{text}, üðïõ ïé ðéï óõíçèéóìÝíåò åíôïëÝò
(modi�ers) áíáöÝñïíôáé óå áëëáãÝò ùò ðñüò ôï ó÷Þìá êáé ôï ìÝãåèïò ôïõ õðü êáôáóêåõÞ ðëáéóßïõ. Ïé
ðéï ãíùóôïß modi�ers åßíáé :
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+ ìåãåíèýíåé
+<dimen> ìåãåíèýíåé êáôÜ dimen
+= ìåãåíèýíåé ãéá ôåôñáãùíéêü åãêëåéóìü
- óõññéêíþíåé
-<dimen> óõññéêíþíåé êáôÜ dimen
-= óõññéêíþíåé ãéá ôåôñáãùíéêü åãêëåéóìü
[ï] êõêëéêüò åãêëåéóìüò
[l] [r] [u] [d] ôïðïèåôåß áñéóôåñÜ, äåîéÜ, åðÜíù êáé êÜôù
[F] [F=] Frame Double Frame
[F.] [F--] Dotted Frame

_ _ _ _ _ _ _ _�
�

�
�

_ _ _ _ _ _ _ _Dashed Frame
[F-,] [F-:<3pt>] Shaded Frame

�� ���� ��Round Frame

Ôï ðáêÝôï Xy-pic õðïóôçñßæåé üëùí ôùí åéäþí ôá TEX-formats, åßôå ðñüêåéôáé ãéá áðëü êåßìåíï, åßôå
ðñüêåéôáé ãéá ìáèçìáôéêü êåßìåíï. Óôç ðåñßðôùóç êåéìÝíïõ ÷ñçóéìïðïéïýìå ôçí åíôïëÞ *{\txt{....}}.
Åáí åðéèõìïýìå ôï êåßìåíï íá äéáìïéñáóôåß óå ðåñéóóüôåñåò áðü ìéá ãñáììÝò ôïðïèåôïýìå ôçí åíôïëÞ
\\ óôï óçìåßï ðïõ åðéèõìïýìå íá áëëÜîïõìå ãñáììÞ.
ÊÜðïéåò åöáñìïãÝò ôùí ðáñáðÜíù éäåþí äßíïíôáé óôç óõíÝ÷åéá.

\xymatrix{ A \ar[r]^*+[o][F-]{x} & B }

\xymatrix{ *+<20pt>[F=]{\txt{îåêéíþíôáò\\

áðü ôï\\ óýíïëï\\ A}}

ar@/^1pt/[rr]^*+[F.]{\txt{ìÝóù ôçò\\ f}}

&& *+<15pt>[F-,]{\txt{êáôáëÞãïõìå\\

óôï\\ óýíïëï\\Â}} }

A
'&%$ !"#x

// B

îåêéíþíôáò
áðü ôï
óýíïëï

A

ìÝóù ôçò
f

//
êáôáëÞãïõìå

óôï
óýíïëï

Â

Ðåñéóóüôåñïé ôýðïé âåëþí

ÐïëëÝò öïñÝò ìáò åíäéáöÝñåé ç äçìéïõñãßá âåëþí ðéï ðïëýðëïêùí êáôáóêåõáóôéêÜ. ×ñçóéìïðïéïýìå
ôüôå ôéò åíôïëÝò @ìåôáâëçôÞ{tail shaft head}, @ìåôáâëçôÞ{head} ïé ïðïßåò êáèïñßæïõí ôï ó÷Þìá
ôïõ âÝëïõò. Ùò ìåôáâëçôÝò ÷ñçóéìïðïéïýìå ôéò ^, _, 2, 3, ùò tail êáé head ìðïñïýìå íá ÷ñçóéìïðïéÞ-
óïõìå ôá áêüëïõèá <, >, [, ], |, (, ), /, \, +, #, o, {*}, x êáèþò êáé óõíäõáóìïýò áõôþí, åíþ ùò shaft
ôá -, ~, ., x, {*}, o êáé óõíäõáóìïýò áõôþí. Ãéá ðáñÜäåéãìá

\xymatrix{ \ar@{<->}[rrr] &&& } oo //

\xymatrix{ \ar@{o~~o}[rrr] &&& } ◦ ◦/o/o/o/o/o/o

\xymatrix{ \ar@{^{(}->}[rrr] &&& } � � //

\xymatrix{ \ar@^{(->}[rrr] &&& } � � /

\xymatrix{ \ar@{|->>}[rrr] &&& } � // //

\xymatrix{ \ar@2{<->}[rrr] &&& } ks +3

\xymatrix{ \ar@3{<->}[rrr] &&& } _jt _*4

\xymatrix{ A \ar @/^/ @{^{<}-_{>}} [r]

\ar@/_/@{{*}{x}{*}}[r] & B } A
u )
• •0p6v?�H�N� B
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Åíþ ãéá ðéï ðïëýðëïêåò ìïñöÝò åßíáé ÷ñÞóéìç ç åíôïëÞ /*\composite{{...}*{...}}/ ç ïðïßá óõíèÝôåé
ðïëëÝò öïñÝò äýï óýìâïëá. ÁíáëõôéêÜ

\xymatrix{*{\txt{starting\\ from\\ A}}

\ar @{/*\composite{{-}*{|}}/}[rr]

^{\txt{High\\ label}}

&& Â}

\xymatrix{A

\ar @{/*\composite{{+}*{\diamondsuit}}/}[rr]

^{F} && Â}

starting
from
A

�

High
label

�−|−|−|−|−|−| B

Á �
F

�+♦+♦+♦+♦+♦+♦ B

ÅðéðëÝïí ìðïñïýìå íá ïñßóïõìå ôá âÝëç íá ôïðïèåôïýíôáé ðáñÜëëçëá ðñïóèÝôïíôáò ôï ðñüèåìá @<aex>,
üðïõ a ∈ Z, ùò åîÞò

\xymatrix{A \ar@<1ex>[dr]^a_{.} \ar@{<-}@<-1ex>[dr]_b\\

& B \ar@<1ex>[r]^c

& C \ar@<1ex>[l]^d_{.} }

A
a

:
��@

@@
@@

@@__

b @@
@@

@@
@

B
c //

C
d

:oo

\xymatrix{ A \ar@/^/@<1ex>[rr]^a

\ar@/^/@<-1ex>[rr]_b

&& B }
A

a
++

b
++ B

ÔÝëïò ìðïñïýìå íá ôñïðïðïéÞóïõìå ôç èÝóç ôïõ óôü÷ïõ ôïõ âÝëïõò åßóáãùíôáò ôéò åíôïëÝò :

• +vector Þ -vector. Ç åíôïëÞ áõôÞ ìåôáöÝñåé ôï óôü÷ï óýìöùíá ìå < Dx; Dy >, üðïõ Dx; Dy

åßíáé äéáóôÜóåéò óå åêáôïóôÜ.

• !vector. H åíôïëÞ áõôÞ ìåôáöÝñåé ôï óôü÷ï óýìöùíá ìå ôï åðüìåíï äéÜãñáììá.

UL U UR

L //

��

oo

OO

""EE
EE

||yy
yy

<<yyyy
bbEEEE

R

DL D DR

\xymatrix{\bullet \ar@/^/[dr]!UL|1

\ar@/^/[drr]!UR|2

\ar@/_5pc/[drrr]!D|3\\

&*+[F]{\txt{x}}&*+[F]{\txt{x\\x}}

&*+[F]{\txt{x\\x\\x}}}

•
1

��

2

!!

3

99

x
x
x

x
x
x

Ðïëëáðëïß ðñïïñéóìïß

Ç êáôåýèõíóç ôùí âåëþí ìðïñåß íá äùèåß êáé ìå Üëëïõò ôñüðïõò ðÝñáí ôçò áêïëïõèßáò [hop] ðïõ ïñßóáìå
óå ðñïçãïýìåíç ðáñÜãñáöï. ¸íáò éóïäýíáìïò ôñüðïò åßíáé ìÝóù ôùí óõíôåôáãìÝíùí [r,c], r; c ∈ Z.
Èåùñïýìå üôé ç åéóáãùãÞ óôçí ïðïßá ïñßæåôáé ôï âÝëïò Ý÷åé óõíôåôáãìÝíåò [0,0], ïðüôå ç åíôïëÞ [r,c]
èá ïñßóåé ôï âÝëïò íá óôï÷åýóåé r ãñáììÝò ðñüò ôá êÜôù êáé c óôÞëåò ðñüò ôá äåîéÜ. Ìðïñïýìå ðñï-
óèÝôùíôáò ôçí åíôïëÞ ;[] íá ïñßæïõìå óôï âÝëïò üôé ùò áñ÷Þ èåùñïýìå ôéò óõíôåôáãìÝíåò [r,c]. Ãéá
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ðáñÜäåéãìá

\xymatrix{ A \\

B & C \ar@<0.5ex>[-1,-1]^{a}

\ar[0,-1];[]

\ar@<0.5ex>[-1,-1];[]^{b}}

A

B C

a

__@@@@@@@
//

b

��@
@@

@@
@@

Ôá âÝëç ìðïñïýí íá ðåñíïýí áðü êÜôù (Þ áðü ðÜíù) áðü êÜèå Üëëç êáôá÷þñçóç. Áñêåß ç åéóáãùãÞ
ìéáò áðïóôñüöïõ \ ' " áêïëïõèïýìåíç áðü ôïí óôü÷ï óå êÜèå óôïé÷åßï ðïõ åðéèõìïýìå íá åðéóêåöôåß
åêôüò áðü ôï ôåëåõôáßï :

\xymatrix{ {\circ} \ar@{|-->} '[dr] ^a

'[rr]!D*{\bullet} ^b

[drrr] ^c

& {\circ} & {\circ} & {\circ} \\

{\circ} & {\circ} & {\circ} & {\circ} }

◦�
a

@
@

@
@ •

b
z

z
z

z
c

""D
D

D
D

◦ ◦ ◦

◦ ◦ ◦ ◦

¼ðùò ðáñáôçñåßôå ïé ôáìðÝëåò ôïðïèåôïýíôáé îå÷ùñéóôÜ óå êÜèå âÝëïò.

Ìéá ðéï äýóêïëç åöïñìïãÞ äßíåôáé óôç óõíÝ÷åéá.

\xymatrix{ & Á \ar@{-}[rr] \ar@{-}'[d][dd]

& & B \ar@{-}[dd]\\

Ã \ar@{-}[ur]\ar@{-}[rr]\ar@{-}[dd]

& & Ä \ar@{-}[ur]\ar@{-}[dd]\\

& Å \ar@{-}'[r][rr]

& & Æ\\

Ç \ar@{-}[rr]\ar@{-}[ur]

& & È \ar@{-}[ur]}

Á B

Ã

~~~~~~~
Ä

~~~~~~~

Å Æ

Ç

~~~~~~~
È

~~~~~~~

ÔÝëïò ìðïñïýìå íá êáìðõëþóïõìå ôá âÝëç åéóÜãùíôáò ìéá áíÜðïäç áðüóôñïöï \ ` ", áêïëïõèïýìåíç
áðü ôçí êáôåýèõíóç êáé ôïí óôü÷ï, óå êÜèå óôïé÷åßï ðïõ åðéèõìïýìå íá åðéóêåöôåß åêôüò áðü ôï ôåëåõ-
ôáßï .

\xymatrix{ {\circ} \ar `r[d] ^a

`[rr]^b `/4pt[rr]^c `[rrr]^d

`_dl[drrr]^e [drrr]^f & {\circ}

& {\circ} & {\circ} \\

{\circ} & {\circ} & {\circ} & {\circ} }

◦ ED
a

@Ab ��c

��
d

���e

f����
��

��
�

◦ ◦ ◦

◦ ◦ ◦ ◦

ÅðéðëÝïí, ç êáôåýèõíóç ôùí êáìðõëùìÝíùí âåëþí åðéäÝ÷åôáé ôï ðñüèåìá _ Þ ^, ðïõ êáèïñßæåé áí ç
óôñïöÞ èá åßíáé ìå ôçí öïñÜ ôùí äåéêôþí ôïõ ñïëïãéïý Þ áíôßóôñïöç ôçò öïñÜò ôùí äåéêôþí ôïõ
ñïëïãéïý. ÔÝëïò, áí äåí ïñéóôåß äéáöïñåôéêÜ ç áêôßíá êáìðýëùóçò åßíáé 10pt. Ç áêôßíá ìðïñåß íá
ôñïðïðïéçèåß, ùò ðñïò ïðïéïäÞðïôå ìÝãåèïò R, åéóÜãùíôáò ôçí åíôïëÞ /R, ùò åîÞò `/Rpt[hop]^{...}.
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Ïñßæïíôáò íÝïõò ôýðïõò âåëþí

ÐïëëÝò öïñÝò ìáò ÷ñåéÜæåôáé íá ïñßóïõìå âÝëç ôá ïðïßá äåí åßíáé äõíáôü íá ïñéóôïýí ìÝóù ôùí åíôïëþí
@ìåôáâëçôÞ{tail shaft head}, @ìåôáâëçôÞ{head}. Ãéá ðáñÜäåéãìá ôï âÝëïò � ,2 äåí ìðïñåß íá
äçìéïõñãçèåß ìå ôéò êëáóóéêÝò åíôïëÝò ðïõ Ý÷ïõìå áíáðôýîåé. Ï ïñéóìüò íÝùí âåëþí ãßíåôáé ìÝóù ôçò
åíôïëÞò \newdir{directional}{composite}. Ùò directional èåùñïýìå ïðïéáäÞðïôå áðü ôá áêüëïõèá
óýìâïëá êáèþò êáé ôïõò óõíäõáóìïýò ôïõò :><|ox+/()[]space-~:= êáé ùò composite èåùñïýìå ìéá
ëßóôá áíôéêåéìÝíùí ðïõ äéá÷ùñßæïíôáé ìå ôï óýìâïëï *. Ïé ìåôáâëçôÝò _^23 ôïðïèåôïýíôáé ùò \newdir
ìåôáâëçôÞ{directional}{composite}. Ç åíôïëÞ áõôÞ Ý÷åé åîáéñåôéêÝò äõíáôüôçôåò üðùò öáßíåôáé óôï
ðáñÜäåéãìá ðïõ áêïëïõèåß.

\newdir{|>}{%

!/4.5pt/@{|}*:(1,-.2)@^{>}*:(1,+.2)@_{>}}

\xymatrix{ A \ar @{=|>} [r] & B }

\newdir{ >}{{}*!/-5pt/@{>}}

\xymatrix{ A \ar @{ >->} @< 2pt> [r]

\ar@{|->}[r] & B }

A
� ,2B

A
// //� // B

6.4.2 ÅéóáãùãÞ óôïé÷åßùí åêôüò ôïõ ðßíáêá

Óå êÜðïéåò ðåñéðôþóåéò ìáò åíäéáöÝñåé íá åéóÜãïõìå óôïé÷åßá åêôüò ôïõ äéáãñÜììáôïò, ðïõ äåí áíÞêïõí
óôá óôïé÷åßá ôïõ ðßíáêá ðïõ ïñßæïõìå. Áõôü ãßíåôáé ìå ôçí åéóáãùãÞ ôçò åíôïëÞò \save t \restore,
üðïõ ùò t ìðïñïýìå íá èåùñÞóïõìå ïðïéïäÞðïôå óôïé÷åßï.

\xymatrix{ A \ar@{-}[dr]

&\save +<3cm,0cm>*\txt<8pc>{This

is a very big commentary

but it does not otherwise affect

the diagram.}

\ar[l] \ar[d] \restore \\

& B \ar@{-}[r] & C \ar@{-}[r] & D}

A

@@
@@

@@
@

This is a very big
commentary but it
does not otherwise
a�ect the diagram.

oo

vvmmmmmmm

B C D

Óôï ðáñáðÜíù ðáñÜäåéãìá èåùñÞóáìå ùò t ôï óôïé÷åßï *\txt<8pc>{This is a very big commentary but
it does not otherwise a�ect the diagram.}\ar[l] \ar[d]. Ç åíôïëÞ +<acm,bcm> êáèïñßæåé ôï óçìåßï
óôï ãñÜöçìá ðïõ èá ôïðïèåôçèåß ôï óôïé÷åßï t, óõãêåêñéìÝíá a åêáôïóôÜ äåîéÜ ôïõ óôïé÷åßïõ Á êáé b
åêáôïóôÜ ðñüò ôá êÜôù.

6.4.3 Áðüóôáóç êáé öïñÜ

Ìðïñïýìå íá ôñïðïðïéÞóïõìå ôçí áðüóôáóç ôùí óôïé÷åßùí ôïõ ðßíáêá, åßôå ùò ðñüò ôçí ãñáììÞ åßôå
ùò ðñüò ôç óôÞëç, åéóÜãïíôáò ìéá áðü ôéò åðüìåíåò åíôïëÝò áíÜìåóá óôï \xymatrix êáé ôçí ðñþôç {.
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@ = dimen set spacing
@R = dimen set row spacing
@C = dimen set column spacing
@! = uniform spacing
@!R = uniform row spacing
@!C = uniform column spacing

Óôéò ôñåßò ðñþôåò ìðïñïýìå íá ðñïóèÝóïõìå ôá ðñïèÝìáôá +, +=, -, -= óôç èÝóç ôïõ = äéáôçñþíôáò
ôï íüçìá ðïõ áõôÜ åß÷áí óôç ðáñÜãñáöï 6.4.1. Ãéá ðáñÜäåéãìá

\xymatrix@R=0pt{A&B\\

C&D}

\xymatrix@=0pt{A&B\\

C&D}

A B
C D

A B
C D

ÔÝëïò ìðïñïýìå íá óôñßøïõìå ôï ãñÜöçìá, ÷ùñßò üìùò íá áëëÜîïõìå ôçí êáôåýèõíóç ôùí ðåñéå÷ïìÝùí.
Ç åíôïëÞ @d óôñßâåé ôï ãñÜöçìá óýìöùíá ìå ôç öïñÜ d=[hop] ðïõ ïñßæïõìå. Ãéá ðáñÜäåéãìá

\xymatrix @-1.2pc @ur {

A \ar[r]^{a} & B \ar[d]^{b} \\

A'\ar[u]^{a'} & B'\ar[l]^{b'} }
A

a ??���
B b

��?
?

A′a′
__??

B′

b′
����

Ç åíôïëÞ @-1.2pc ìéêñáßíåé ôï ãñÜöçìá ÷ùñßò íá åðçñåÜæåé ôá óôïé÷åßá ôïõ. Åáí åðéèõìïýìå íá ìéêñý-
íïõìå êáé ôá óôïé÷åßá ôïõ ôüôå èá ðñÝðåé íá ôñïðïðïéÞóïõìå ôéò åéóáãùãÝò íá ìçí åßíáé óå math mode.
Áõôü åðéôõã÷Üíåôáé ìå ôïí åê íÝïõ ïñéóìü ôùí macro åíôïëþí \objectstyle êáé \labelstyle ùò åîÞò

\def\objectstyle{\scriptstyle}

\def\labelstyle{\scriptstyle}

Ðáñáôçñïýìå üôé ôï ðñïçãïýìåíï ðáñÜäåéãìá åéóÜãùíôáò ôéò íååò åíôïëÝò ãßíåôáé

\xymatrix @-1.2pc @ur {

A \ar[r]^{a} & B \ar[d]^{b} \\

A'\ar[u]^{a'} & B'\ar[l]^{b'} }

\def\objectstyle{\scriptstyle}

\def\labelstyle{\scriptstyle}

\xymatrix @-1.2pc @ur {

A \ar[r]^{a} & B \ar[d]^{b} \\

A'\ar[u]^{a'} & B'\ar[l]^{b'} }

A

a ??���
B b

��?
?

A′a′
__??

B′

b′
����

A

a ??���
B b

��?
?

A′a′
__??

B′

b′
����

Åßíáé äõíáôÞ ç êáôÜñãçóç ôïõ math mode ìå ôçí åéóáãùãÞ ôçò åíôïëÞò \def\objectstyle{\hbox}

ðïõ ìåôáôñÝðåé ôá óôïé÷åßá ôïõ ðßíáêá óå áðëü êåßìåíï.
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ÁíÜëïãá åßíáé äõíáôü íá ïñßóïõìå ôïí åãêëåéóìü üëùí ôùí óôïé÷åßùí ïñßæïíôáò ôçí åíôïëÞ

\entrymodifiers=...;

åêôüò áí ïñßæåôáé äéáöïñåôéêÜ, üðùò öáßíåôáé óôï ðáñÜäåéãìá ðïõ áêïëïõèåß.

\entrymodifiers={++[o][F-]} \UseComputerModernTips \xymatrix@-1pc{

*\txt{start} \ar[r]

& 0 \ar@(r,u)[]^b \ar[r]_a

& 1 \ar[r]^b \ar@(r,d)[]_a

& 2 \ar[r]^b

\ar `dr_l[l] `_ur[l] _a [l]

&*++[o][F=]{3}

\ar `ur^l[lll]`^dr[lll]^b [lll]

\ar `dr_l[ll] `_ur[ll] [ll] }

start // ?>=<89:;0
b





a
// ?>=<89:;1 b //

aTT

?>=<89:;2 b //

BCD@GA
a

��
?>=<89:;765401233

ECD@GF b
__

BCD@GA��

Ç åíôïëÞ \UseComputerModernTips åßíáé áðáñáßôçôç ãéá äéáãñÜììáôá ìå êáìðõëùôÜ âÝëç.

6.4.4 Äçìéïõñãßá ìåôáâëçôþí

Ìáò åíäéáöÝñåé íá ïñßóïõìå êÜðïéåò ìåôáâëçôÝò ðïõ èá ÷ñåéáæüìáóôå ìÝóá óôï ßäéï ãñÜöçìá. Ôï
ðáêÝôï Xy-pic ìáò ðñïóöÝñåé áõôÞ ôç äõíáôüôçôá. ¸óôù t Ýíá óôïé÷åßï ôïõ ãñáöÞìáôïò, ìÝóù ôçò
åíôïëÞò

t = ”name”

ôïõ áðïäßäåôáé ôï üíïìá "name". Ãéá ðáñÜäåéãìá

\xymatrix{ A \ar[r] ^a="a" &

B \ar[r] ^b="b" & C

\ar @/^/ "a";"b" }
A

a // B
b // C

((

6.4.5 Åãêëåéóìüò ðïëëáðëþí óôïé÷åßùí

ÏñéóìÝíåò öïñÝò åðéèõìïýìå íá ðåñéêëåßóïõìå ìÝóá óå êÜðïéï ðëáßóéï ðïëëáðëÜ óôïé÷åßá Þ íá ôá
áíôéìåôùðßóïõìå ùò Ýíá åíéáßï óôïé÷åßï. Áõôü åßíáé äõíáôü üðùò ðáñáôçñïýìå óôï åðüìåíï ðáñÜäåéãìá.

\xymatrix{ 1,1 & 1,2 & 1,3 & 1,4 & 1,5 \\

2,1 & 2,2 & 2,3 & 2,4 & 2,5

\save "1,2"."2,4"*[F.]\frm{}

\ar"1,1" \ar"2,1" \ar"1,5" \ar"2,5"

\restore }

1; 1 1; 2 1; 3 1; 4 1; 5

2; 1 2; 2 2; 3 2; 4 2; 5

oo

}}zz
zz

zz
z

//

**VVVVV

Ç åíôïëÞ \save"1,2"."2,4"\frm{} ïñßæåé íá èåùñåßôáé ùò åíéáßï óôïé÷åßï ï ðßíáêáò áðü ôï óôïé÷åßï
1,2 ìÝ÷ñé ôï óôïé÷åßï 2,4 åíþ ç åíôïëÞ *[F.] ïñßæåé íá ôïðïèåôçèåß ìÝóá óå ðëáßóéï. Ç åíôïëÞ \ar"1,2"
ïñßæåé üôé èá õðÜñ÷åé Ýíá âÝëïò ìå áñ÷Þ ôïí ðßíáêá êáé ðÝñáò ôï óôïé÷åßï 1,2.
Èá ðáñáèÝóïõìå ôÝëïò êÜðïéá ðéï ðñï÷ùñçìÝíá ðáñÜäåéãìáôá.
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\def\g#1{\save.[dr]!C="g#1"*[F]\frm{}\restore}%

\xymatrix{

\g1 A\ar[r]&B\ar[d]&\g2 A'\ar[r]&B'\ar[d]\\

C\ar[u]&D\ar[l]& C'\ar[u]&D'\ar[l]

\ar @{.>} "g1" ;"1,4"

\ar @{-->} "2,1";"g2" }

A // B

��

A′ // B′

��
C

OO

Doo C ′

OO

D′oo

22

22eeeeeee

\def\g#1{\save.[drul]!C="g#1"*++<1cm>[o][F]\frm{}\restore}%

\def\f#1{\save.[drul]!C="f#1"*++<1.5cm>[o][F]\frm{}\restore}%

\def\k#1{\save.[drul]!C="k#1"*++<0.5cm>[o][F]\frm{}\restore}%

\vcenter{\xymatrix@1@R=2pt@!{

& &\\

& \g1\f1\k1 &\\

& &}}

_^]\XYZ[onmlhijkGFED@ABC

\left[ \UseComputerModernTips

\def\objectstyle{\scriptstyle}

\def\labelstyle{\scriptstyle}

\def\g#1{\save.[dr]!C="g#1"

*++[F=]\frm{}\restore}%

\def\f#1{\save.[ddrr]!C="g#1"

*++[F=]\frm{}\restore}%

\def\k#1{\save.[dddrrr]!C="g#1"*

++[F=]\frm{}\restore}%

\vcenter{\xymatrix@=8pt{

\g1\f1\k1 g_{11}\ar@{-}[dr]\ar[r]

&g_{12}& g_{13}&g_{14}&\cdots\\

0& g_{22}\ar[u]& g_{23}&g_{24}&\cdots\\

0&0& g_{33}&g_{34}&\cdots\\

0&0&0&g_{44}&\cdots\\

\vdots&\vdots& \vdots&\vdots&\ddots }}

\right]



g11
GGG
// g12 g13 g14 ···

0 g22

OO

g23 g24 ···

0 0 g33 g34 ···

0 0 0 g44 ···

...
...

...
...

. . .


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\left[ \UseComputerModernTips

\def\objectstyle{\scriptstyle}

\def\labelstyle{\scriptstyle}

\def\g#1{\save.[dddrrr]!C="g#1"

*++[F=]\frm{}\restore}%

\vcenter{\xymatrix@=8pt@-1.2pt{

g_{11}&g_{12}& \cdots&g_{1i}

&g_{1i+1}&\cdots&g_{1j}&\cdots\\

0& g_{22}& \cdots&g_{2i}&g_{2i+1}

&\cdots&g_{2j}&\cdots\\

\vdots&\vdots& \ddots&\vdots&\vdots

&\cdots&\vdots&\cdots \\

0&0&\cdots&\g1 g_{ii}\ar@{-}[dr]\ar[r]

&g_{ii+1}\ar[r]&\ldots

\ar[r]&*+[F]{g_{ij}}&\cdots\\

0&0&\cdots&0&g_{i+1i+1}\ar[r]

\ar[u]\ar@{-}[dr]

&\cdots\ar[u]\ar[r]&g_{i+1j}

\ar[u]&\cdots\\

\vdots&\vdots&\vdots&\vdots&

\vdots&\ddots\ar[r]

\ar[u]\ar@{-}[dr]&\vdots

\ar[u]&\cdots\\

0&0&\cdots&0&0&\cdots&g_{jj}

\ar[u]&\cdots\\

\vdots&\vdots&\vdots&\vdots&

\vdots&\cdots

&\vdots&\ddots}}

\right]



g11 g12 ··· g1i g1i+1 ··· g1j ···

0 g22 ··· g2i g2i+1 ··· g2j ···

...
...

. . .
...

...
··· ...

···

0 0 ··· gii
MMM

M // gii+1 // ::: // gij ···

0 0 ··· 0 gi+1i+1 //

OO

HHHH ···

OO

// gi+1j

OO

···

...
...

...
...

...
. . .

//

OO

EEE
E

...

OO

···

0 0 ··· 0 0 ··· gjj

OO

···

...
...

...
...

...
··· ...

. . .


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ÊåöÜëáéï 7

Êåßìåíá ìå ÷ñþìá ÷ñçóéìïðïéþíôáò ôï
color Package

Ôï color package ìáò äßíåé ôç äõíáôüôçôá íá ðñïóèÝóïõìå ÷ñþìá óôï êåßìåíï ìáò. Ìðïñïýìå íá
ðñïóèÝóïõìå ÷ñþìáôá óôç ãñáììáôïóåéñÜ áëëÜ êáé óôï öüíôï. ÐñïêåéìÝíïõ ôç ÷ñçóéìïðïßçóç ôïõ
ðáêÝôïõ color åßíáé áðáñáßôçôï íá ïñßóïõìå ôéò ðáñáêÜôù åíôïëÝò óôï êåßìåíï ìáò.

\usepackage[pdftex,final]{graphicx}

\usepackage[dvipsnames,usenames]{color}

\DeclareGraphicsExtensions{.pdf, .jpg}

7.1 Ïñßæïíôáò ÷ñþìáôá

Ôá ÷ñþìáôá ïñßæïíôáé ìÝóù ôçò ðáëÝôáò [rgb]{a,b,c} ç ïðïßá áíôéóôïé÷åß óå êÜèå ÷ñþìá Ýíá óõí-
äõáóìü áñéèìþí a,b,c ∈ [0; 1]. Ôï ÷ñþìá ðïõ áíôéóôïé÷åß óôï {1,0,0} åßíáé ôï êüêêéíï, áíôßóôïé÷á
ôï ìðëÝ ïñßæåôáé ùò {0,0,1} êáé ôï ðñÜóéíï ùò {0,1,0}. ÊÜíïíôáò äéÜöïñïõò óõíäõáóìïýò ìðïñïýìå
íá ðÜñïõìå üëá ôá ÷ñþìáôá. Ãéá íá ÷ñùìáôßóïõìå Ýíá êåßìåíï ðñÝðåé íá åöáñìüóïõìå êÜðïéá áðü ôéò
áêüëïõèåò åíôïëÝò :

� \pagecolor

� {\color[rgb]{1,0,0}Hello world!}, Hello world!

� \textcolor[rgb]{1,0,0}{Hello world!}, Hello world!

� \colorbox[rgb]{0,0,1}{\textcolor[cmyk]{0,0,1,0}{Hello world!}}, Hello world!

� \fcolorbox[rgb]{1,0,0}{0,0,1}{\textcolor[cmyk]{0,0,1,0}{Hello world!}}, Hello world!

Ìðïñïýìå íá ïíïìÜæïõìå ôá ÷ñþìáôá êáé íá ôá áíáêáëïýìå ìå ôï ïíïìá ôïõò:

{ColorName}

üðïõ ColorName åßíáé ôï üíïìá ðïõ áðïäßäïõìå åìåßò óôï ÷ñþìá.
Ãéá ðáñÜäåéãìá ç åíôïëÞ:
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\definecolor{MyKindOfBlue}{rgb}{0.3,0.5,0.7}

ïñßæåé üôé ôï üíïìá ôïõ ÷ñþìáôïò èá åßíáé MyKindOfBlue êáé áõôü èá áíôéóôïé÷åß óôï ÷ñþìá ôçò
ðáëÝôáò rgb {0.3,0.5,0.7}. Óôï õðüëïéðï ôïõ êåéìÝíïõ èá ÷ñçóéìïðïéïýìå ôï üíïìá MyKindOfBlue

êáé ôï ïðïßï áíáêáëïýìå ìÝóù ôçò åíôïëÞò \textcolor{MyKindOfBlue}{êåßìåíï} ôï êåßìåíï áõôü
Ý÷åé MyKindOfBlue ÷ñþìá. Åßíáé üìùò áðáñáßôçôï íá õðÜñ÷åé ðÜíôá Ýíá áñ÷åßï ðïõ íá ðåñéÝ÷åé üëá ôá
÷ñþìáôá ôçò ðáëÝôáò rgb Þ ôçò cmyk.
Ïé åíôïëÝò ìå ôéò ïðïßåò åíåñãïðïéïýìå ôá ÷ñþìáôá èá áíáðôõ÷èïýí ìÝóá áðü äéÜöïñá ðáñáäåßãìáôá.

7.1.1 ×ñùìáôéóôü öüíôï óåëßäáò

Ç åíôïëÞ \pagecolor, üôáí áêïëïõèåßôáé áðü êÜðïéï êáèïñéóìÝíï ÷ñþìá, êáèïñßæåé ôï background
áõôÞò ôçò óåëßäáò êáèþò êáé üëùí ôùí åðüìåíùí. Ôï ÷ñþìá ôïõ öüíôïõ öáßíåôáé ìüíï áí ôï êåßìåíï
ìáò ðÜñåé ôç ìïñöÞ pdf.
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To áðïôÝëåóìá áõôü Ýãéíå ÷ñçóéìïðïéþíôáò ôéò åíôïëÝò:

\definecolor{MyKindOfBlue}{rgb}{0.3,0.5,0.7}

\pagecolor{MyKindOfBlue}
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7.1.2 Êåßìåíï ìå ÷ñþìáôá

Ìðïñïýìå íá áëëÜîïõìå ôï ÷ñþìá ôïõ êåßìåíïõ ìáò \óõíïëéêÜ" ìå ôçí åíôïëÞ \color. Ãéá ðáñÜäåéãìá
áí èÝëïõìå íá êÜíïõìå ôï êåßìåíï óå ïëüêëçñç ôç óåëßäá ìùâ ïñßæïõìå ôçí åðüìåíç åíôïëÞ:

\color{RedViolet}

ÐïëëÜ ÷ñþìáôá Ý÷ïõí ïñéóôåß ìå óõãêåêñéìÝíá ïíüìáôá. Ôá âáóéêÜ ÷ñþìáôá ìðïñïýí íá ÷ñçóéìï-
ðïéçèïýí áðåõèåßáò ìå ôá ïíïìáôá ôïõò:

\textcolor{red}{red} red,

\textcolor{green}{green} green,

\textcolor{blue}{blue} blue,

\textcolor{yellow}{yellow} yellow,

\textcolor{black}{black} black, êáé

\textcolor{white}{white} white.

Óôç ôåëåõôáßá óåëßäá ôïõ êåöáëáßïõ õðÜñ÷åé ìéá ëßóôá ìå ôá ðéï ãíùóôÜ ÷ñþìáôá. ÊÜðïéá ðáñáäåßã-
ìáôá:

\textcolor{DarkOrchid}{DarkOrchid} DarkOrchid,

\textcolor{MyKindOfBlue}{MykindOfBlue} MykindOfBlue,

\textcolor{cyan}{cyan} cyan.

Ìðïñïýìå íá åðéóôñÝøïõìå óôï \êáíïíéêü" ÷ñþìá êåéìÝíïõ ìå ôçí åíôïëÞ \normalcolor.
Åßíáé áðáñáßôçôï óôï óçìåßï áõôü íá áíáöÝñïõìå êÜðïéá âáóéêÜ ÷áñáêôçñéóôéêÜ.

� Ôá äéÜöïñá ÷ñþìáôá, üðùò Periwinkle, cyan, CornflowerBlue ê.á. ïñßæïíôáé óôï áñ÷åßï dvip-
snam.def, ðïõ êáôåâÜæïõìå áõôüìáôá ìå ôçí åãêáôÜóôáóç ôïõ ðáêÝôïõ color.

� Áí åðéèõìïýìå íá ÷ñùìáôßóïõìå ìüíï ìÝñïò ôïõ êåéìÝíïõ ìáò ôüôå ÷ñçóéìïðïéïýìå ôçí åíôïëÞ
textcolor. Ôïðïèåôïýìå ôï êåßìåíï ðïõ åðéèõìïýìå íá ÷ñùìáôßóïõìå ìÝóá óå Üãêéóôñá, üðùò
öáßíåôáé óôï ðáñÜäåéãìá ðïõ áêïëïõèåß. \textcolor{üíïìá ÷ñþìáôïò}{êåßìåíï}, \textcolor
{red}{êüêêéíï} êüêêéíï

� Áí åðéèõìïýìå íá åãêëåßóïõìå ôï êåéìÝíï ìáò óå ÷ñùìáôéóôü ðëáßóéï ÷ñçóéìïðïéïýìå ôçí åíôïëÞ
\colorbox. Ãéá ðáñÜäåéãìá\colorbox{red}{êåßìåíï} êåßìåíï .

� Áí èÝëïõìå íá Ý÷ïõìå ÷ñùìáôéóôü ðëáßóéï áëëÜ ìå äéáöïñåôéêü ÷ñþìá ðåñéâÜëëïõóáò ôüôå ÷ñç-
óéìïðïéïýìå ôçí åíôïëÞ \fcolorbox ç ïðïßá áêïëïõèåßôáé áðü äýï ÷ñþìáôá, ôï ðñþôï ÷ñþìá
ïñßæåé ôï ÷ñþìá ôçò ðåñéâÜëëïõóáò êáé ôï äåýôåñï ôïõ öüíôïõ. Ãéá ðáñÜäåéãìá:

\fcolorbox{red}{yellow}{\textcolor{red}{êåßìåíï}} êåßìåíï .
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7.2 Ôá ïíüìáôá ôùí Ýôïéìùí dvips ÷ñùìÜôùí óôï dvipsnam.def

GreenYellow

Yellow

Goldenrod

Dandelion

Apricot

Peach

Melon

YellowOrange

Orange

BurntOrange

Bittersweet

RedOrange

Mahogany

Maroon

BrickRed

Red

OrangeRed

RubineRed

WildStrawberry

Salmon

CarnationPink

Magenta

VioletRed

Rhodamine

Mulberry

RedViolet

Fuchsia

Lavender

Thistle

Orchid

DarkOrchid

Purple

Plum

Violet

RoyalPurple

BlueViolet

Periwinkle

CadetBlue

CornflowerBlue

MidnightBlue

NavyBlue

RoyalBlue

Blue

Cerulean

Cyan

ProcessBlue

SkyBlue

Turquoise

TealBlue

Aquamarine

BlueGreen

Emerald

JungleGreen

SeaGreen

Green

ForestGreen

PineGreen

LimeGreen

YellowGreen

SpringGreen

OliveGreen

RawSienna

Sepia

Brown

Tan

Gray

Black

White
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