[Taker TeX (LaTeX). McTtopus
BO3HUKHOBEHHUSA. OCHOBHas
koHuenuus. IIpaBuiaa Habopa
MAaTE€MaTUYECCKUX (POPMYII.
TexHoI0rugd NoAroTOBKU
MATEMATUYECKUX TEKCTOB



Cucrema
KOMIIBIOTEPHOU
BEPCTKH TEKCTA



TEX (mpousHocutrcs «texy», nmumercs Takxke « TeX») — 310
CO3/IaHHAas aMEPHUKAaHCKUM MaTeMaTUKOM M IIPOrpaMMUCTOM
Jonansiom Kuyrom (Donald E. Knuth) cucrema aist Bepctku
TeKCTOB ¢ popMyinamu. Cam o cede TEX npencraniser coOoi
CIIeIIMaIM3UPOBAHHBIN SI3BIK MporpamMmMmupoBadus (KHyT He TOJIBKO
npuIyMa sS3bIK, HO M Hamyca JJisd Hero TpaHCIsATOp, puiyeM
TaKUM 00pa3oM, 4TO OH pabOTAET COBEPIICHHO OJWHAKOBO Ha
CaMbIX pa3HBIX KOMIIbIOTEpaXx ), Ha KOTOPOM

MMUIITYTCS U3AATEIBCKUE CUCTEMBI, UCTIOJIb3YEMbIEC HA IIPAKTHUKE.
TouHee roBops, Kaxkaasi u3gareiabckas cuctema Ha 0aze TEX a
IPEICTABIISIET COOOM ITaKeT MaKPOOIIpeACICHNUM (MaKpPOIIaKET)
aToro s3bika. B yactHoctn, LATEX (IpoHU3HOCUTCS «J1aTeX» WU
«IdUTEX», nuiercs Takke «LaTeX») — 310 co3mannas Jlecnn

JIrmnioprom (Leslie Lamport) n3narenbckasi cucreMa Ha 0aze
TEX a.



Hcroprss BOSHUKHOBECHMSA

IlepBas Bepcus TeX Oblyia HanucaHa Ha SI3BIKE
nporpammupoBanusa SAIL u paborana Ha
PDP-10 nog onepannonHou cucremou WAITS.
JJ1s coepyromux Bepcuii KHyT n300pen
KOHIIEHIIUID «I'PAMOTHOT0O IPOrPaMMUPOBAHU A »
. ATOT s13bIK ObLT Ha3BaH WEB u npoussogui
rmporpaMMbl Ha Ilackase.



Haznauenue

Cucrema KOMIIBIOTEPHOU BEPCTKU,
pa3paboTaHHas aMepHUKaHCKHUM IpodeccopoM
nH(popMaTUKH JloHAIbIOM KHYTOM B 11€J15X
CO3JaHUs KOMIIbIOTEpHOU TUIOTpaduu. B Hee
BXOJAT CPEACTBA IS CEKIIMOHNPOBAHMA
TOKYMEHTOB, JIJIsl pa0OTHI C IEPEKPECTHBIMU
cceikamu. MHorue cuutaroT TeX siydinum
cIrocoOoM JiJ1s1 Habopa C/I0KHBIX MaTEMaTUUYECKHX

(opmy:r.



CTpyKTypa JOKYMEHTA

JHHoxymeHT LaTeX — 3TO TEKCTOBBIU (DAL,
coJZiepsKalllii celuaJlbHble KOMaHAbl I3bIKa
pa3MeETKHU.

CaM JOKYMEHT JIeJINTCS Ha ITpeaMOyJIy U TeJIo.
IIpeamOya comepkuUT HHPOPMAIIUIO PO KJIace
JTOKyMEHTa, MCII0JIb30BaHHbBIE IIaKEeThl MAKPOCOB,
OIIpeJieJIeHN sl MaKpOCOB, aBTOPa, AaTy CO3/IaHUsI
JIOKYMEHTA U APYTyI0 HHPOPpMAaIUIO.



B LaTeX BbiBOAUTCSA Ha IIeYaThb TOJIBKO TO, UTO
HaxoauTcsa Mexkay \begin{document} u
\end{document}. Bce, uto cTouT nepes
\begin{document}, Ha3zwIiBaercsa mpeam0Oys0i. B
rpeaMOyJie MOTYT 3aJaBaThCs, KpoOMe Kjacca
TOKyMEHTa, MCII0JIb3yeMble MaKeThl (KoMaHa
\usepackage),

aBTOp (KkoMaHza \author), HazBaHMe TOKyMeHTA
(komanza \title) u T. 11.



IIpumep npeamMOyIbl

\documentclass[ 12pt]{article}

\usepackage[russian]{babel} % IlakeT moamepxKKu
PYCCKOTO sI3bIKa

\title {HopmansHoe pacnpenencHue} % 3arinaBue
OOKYMEHTA

\date {\today} % Jlara co3manus



[ Ipumep Tena moKkymeHTa

Teno nokymeHTa COAepKUT COOCTBEHHO TEKCT
TOKYMEHTA U KOMaH/Ibl pa3MeTKu. OHO JTOJKHO
HaXOOUThCS B OKpYyKeHHU document.

\begin{document}

\textbf{ HopmanbsHOE pacripenciaeHue }, Takxke
Ha3pIBacMoe \textbf {pacnpenenenuem I'aycca},
"'--- pacrpeneneHue BEPOSTHOCTEN, KOTOPOE UTPACT
Ba)KHEHIIYIO POJIb BO MHOI'MX 00JIACTAX 3HAHUH,
0COOEHHO B (DUBHKE.

\end {document}



LaTeX: MareMaTUYECKHUMN PEXKUM

Marematuueckum pexkumM B LaTeX peanusyercs
TpeMs Pa3HbIMU ciocobaMU: ypaBHEHHE BHYTPU
ab3ara,

BBIKJIIOUHOE YpaBHeHHeE (pa3MelleHHOe Ha

OTJIeJIbHOM CTPOKE), BHIKJIIOUHOE YPaBHEHHE C
ABTOMATHUYECKON HyMepaIruewu.



BBIKIIIOUHOE YpaBHEHME

3ajaeTcsl TpeMs cocobaMu:

\begin{displaymath}...\end{displaymath}

AL\
$5...$5

3ameuaHue: Tpetuil crmocob He LaTeX oBckuii, a
TeX'oBckuii, moaTOMY (POPMYJIBI, 3a/JAHHBIE TAKUM

obpas3oMm, Bcerga BhIPAaBHUBAIOTCSA 110 IIEHTPY CTPOKH.



OCHOBHAA KOHIIEOIIUSA

JIoKyMeHTBI HAOMPAKOTCSI HA COOCTBEHHOM SI3bIKE
pa3MeTKH B BUjie 00b14HbIX ASCII-(dalinos,

coaep KaIX HH(POpMalHoo 0 (popMaTUpPOBAHUHU
TEKCTa WJIM BBIBOJIC U300PAKEHUM. ITHU (DAKJIBI
TPAHCIUPYIOTCA CIICHIMAIILHON MIPOrpaMMoOn B (paijibl
«.dv1», KOTOpBEIE MOT'YT OBITh OTOOpPAKEHEI HA DKpaHE
1 HanedaraHbl. DVI-(haiabl MOKHO
CIieliiajabHBIMU IIpOrpaMMaMu IIpeoOpa3oBaTh B
PostScript, PDF nnu npyrou sneKTpOoHHBIN (hOpMar.



Anpo TeX’a npeacraBisieT cOOOH SI3BIK
HU3KOYPOBHEBOHW PA3METKH, COJCPKAIIUN KOMAH/IbI
OTCTyna ¥ cMeHHbI mpudra. OrpoMHEIE BO3MOKHOCTH
B TeX’e npeaocTaBisstOT TOTOBEIE HA0OOPEI MAKPOCOB
U pacCIIUPEHUM.

IIpn vcnonb3oBaHuu nakera pacmupenus LaTleX
MOXXHO MNPEBPATUTH PA3POCIIYIOCA CTAThbIO B KHUIY
N3MEHCHUEM OJHOTO CJIOBA B MCXOJHUKE, BCTABISTH
OIVIABJIEHUE OJHOM KOMAHIOMW, HE 3aayMbIBATHCA O
HyMEpallMK pas3aeioB, TEOPEM, PUCYHKOB.



[IpaBuiaa HaOoOpa
MAaTE€MATUYECKUX POpMYI

MaTreMaTH4eCcKuXx SHAKOB, ITPEAOCTAaB/IAEMbIX

LATEX oM, 04eHb MHOTO, IIO3TOMY Pa300beM UX
Ha HECKOJILKO Ipynn. To pa30dueHre 3aBUCUT
OT TOTO, K Kakou rpynne (brHapHas onepaius,
OurHapHOEe OTHOIIIEHHE, OOBIK-

HOBEHHBIN CUMBOJI U T. [I.) OTHOCUTCSI
MaTeMATHIECKUU CUMBOJL.



CrernneHn U HHIEKCHI

Karersl a, b rpeyronsuuka ceazannl  Kareru $a$, $b$ rpeyronszuxa

¢ ero runorenysoii ¢ opmyinoil ¢ =  cessamm ¢ ero rumorenysoit $c$

a? + b (reopema ITndparopa). dopmynoit $c~2=a"2+b"2$
(reopera Mudaropa).

N3 reopemsr Pepma clreayver, 9TO H3 Teopemu Pepma crnenyer,

YpasHeHHe ¥TO YypaBHeHHe
4357 1357 1357 $$
™0 4y =2 x~{4357}+y~{4357}=2z~{4357}
$3

HEe HMMeeT pelleHHil B HATYPAJIbLHBIX
qHCIax.

He HMeeT pemeHuHd B
HaTypalbHRX YHCIaxX.



R RRRERRRRRRRRRRRRREW
JpoOu

Hepasencrso x + 1/x > 2 somosne-  Hepasencrso $x+1/x\ge 2%

HO JUIA Beex x > (). BHTTONHEEeHO mns scex $x>08.
n ~ 3,14 $\pi\approx 3{,}14%
(a + b)2 . (a — b)2 kit $3
4 4 \frac{(a+b) "2}{4}-
\frac{(a-b)2}{4}=
ab
$3$
Lo & o E $$\frac12+\frac x 2=
& 2 2

\frac{1+x}2%%$



CxoOxu

() .
- 1+\left (\frac{1}{1-x"{2}}
\right)~3
$$



KopHu

[To obmenpunsitomy cornamennio, [lo obmenpUHSTOMYy COTJNANEHUD,
Va3 =z, no Va2 = |zl $\sqrt [3]{x"3}=x$, =o
$\sqrt{x~2}=|x|$.



Onepaiuu, OTHOILIEHUS U IIPOCTO
3HAYKHU

I'peueckue OyKBBI:

O \alpha 3 \beta ¥ \gamma

) \delta ¢ \epsilon € \varepsilon

¢ \zeta 1 \eta 0 \theta

v \vartheta t \iota K \kappa

A \lambda 7! \mu v \nu

'3 \xi 3 \pi w  \varpi

p \rho 0 \varrho o \sigma

S \varsigma T \tau v \upsilon
\phi 7 \varphi X \chi

¥ \psi w  \omega

[IponucHbIE rpedecKkre OYKBBI, HE COBIAJIAIOIIME
10 HAYEPTAHUIO C JIATUHHCKHUMU

I \Gamma A \Delta S] \Theta
A \Lambda = \Xi I1 \Pi

) \Sigma T  \Upsilon ®  \Phi

v  \Psi 2 \Dmega



CumMBoIIBI, paccMarpuBaembie TEX oM
KaK CUMBOJIbI OMHAPHBIX OIepaliii (Haro001ue 3HaKoB
CIIO>KEHMS, YMHOXCHUS U T. I1.):

+ o+ o * *

+ \pm F  \mp X  \times

+  \div \ \setminus - \cdot

o \circ ° \bullet N \cap

U \cup & \uplus n \sqcap

U \sqcup V \vee A \wedge

4 \oplus &  \ominus ® \otimes
= \odot @  \oslash q \triangleleft
> \triangleright I \amalg o \diamond
! \wr * \star i \dagger
i \ddagger A \bigtriangleup (O \bigcirc
v  \bigtriangledown



CHUMBOJIBI «OMHAPHBIX OTHOLICHUM:

< < > > = =

: < \le = \ge

# \ne ~  \sim ~  \simeq

~  \approx =  \cong =  \equiv

< \11 > \gg =  \doteq

I \parallel 1 \perp - \in

¢  \notin 5> \ni C  \subset

- \subseteq D  \supset 2  \supseteq
- \succ = \prec - \succeq
= \preceq = \asymp C \sgsubseteq
J  \sqgsupseteq = \models - \vdash
- \dashv —  \smile ~  \frown

| \mid b1 \bowtie x  \propto



Onepanuu ¢ npeaciaMu 1 0e3

log  \log Ig \1g In \1n

arg \arg ker  \ker dim \dim
hom \hom deg \deg exp \exp
sin \sin arcsin \arcsin COS \cos
arccos \arccos tan \tan arctan \arctan
cot \cot sec \sec CSe \csc
sinh \sinh cosh \cosh tanh \tanh

coth \coth

Jderko suaers, uro 23 = 1 Jlerxo sumers, uro
(mod 11). $23-{1993}\equiv 1\pmod{11}$.



n

Z g nn+1)(2n+ 1)
al 6

=1

JJ1st moJTy4eHus1, HallpuUMep, TaHHOW (POPMYIIbI HY>KHO

$$

\sum_{i=1}"n n~2=\frac{n(n+1) (2n+1) }{6}
$3

Tor dakr, uro Y . ,(2n — 1) = n?, Tor paxr, uro

caeaver u3 dopmyiasl A cymmbl $\sum_{i=1}"n (2n-1)=n"2%,

apudMernyeckoil nporpeccuu. cnenyeT U3 GOPMYNN XIS CYMMH
apudMeTHYECKOM NpOorpeccHH.



HaxoxxaeHue narerpalia

$3
1 : — _
f 22dr = 1/3 \int_0"1x"2 dx=1/3
0 $3
, $3
& \int\limits_0"1 x~2 dx=1/3
/.r‘d.'r =1/3 $$
n $$
Hi_l i =n! \prod\nolimits_{i=1}"ni=n!

$3



il
HaOop marpuir

$$\begin{pmatrix}
5 a_{11}-\lambda & a_{12}&a_{13}\\
ap — aiz " a3 a_{21}& a_{22}-\lambda &a_{23}\\
az a2 — @23 s a_{31}& a_{32}&a_{33}-\lambda
azy azz  azz — \end{pmatrix}$$
Bor kak MOXHO l’l&ﬁl)ﬂ.’l‘b C IMOMOIILIO OKPVAKeHNHA matrix TPeyIroJibHUK
ITackaus:
1 1
1 2 1
1 3 3 1
1 4 6 4 1
1 5 10 10 5 1

HMexoauslil TekeT JUisi Hero0o BhINVIAUT Tak:

$3
\setcounter{MaxMatrixCols}{20}
\begin{matrix}

& 1 && 1\\

&k 1 && 2 && 1\\

&& 1 && 3 && 3 && 1\\

& 1 &% 4 && 6 && 4 & 1\\
1 && 5 && 10 && 10 && S && 1
\end{matrix}

$$



YT0OBI MONYYUTh B MATPHUIIE TOPU3OHTAIBHBIN Pl TOUYCK,
ucnonnr3yercs komanaa \hdotsfor:

$$\begin{vmatrix}
G0 .... a) 0 & O&\hdotsfor{2} &a_1\\
I caw.  ofe 1 & Ok\hdotsfor{2} &a_2\\
................. \hdotsfor{5*\\
1 0 ap— \hdotsfor{2} &1 &0 &a_{n-1}\\
0 .... 1 Iy 0 & \hdotsfor{2} &1 &a_n
\end{vmatrix}$$

JI71s1 ToTydeHusl BEPTUKAIBHBIX U TUArOHAIBHBIX MHOTOTOUMI
MCMOJIB3YIOTCSl KoMaH bl \vdots 1 \ddots:

$$
\begin{pmatrix}

aixy @12 ... din a_{11}& a_{12} &\ldots & a_{1n}\\

fal 022 »»» [G2n a_{21}& a_{22} &\ldots & a_{2n}\\
: . .2 \vdots& \vdots &\ddots & \vdots\\
Bai Bams s O a_{n1}& a_{n2} &\ldots & a_{nn}

\end{pmatrix}
$$
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LaTeX £ a ¥ G s
£oa 1 w2 This demo allows the user to convert LaTeX [pronounced "Lah-tek" e
Z — = — or'Lej-tek") documents into a PNG-image. LaTeX goes back to —
1 6 Conald E. Knuth's TeX [pronounced "Tek"). LaTeX is very well suited

for scientific and technical documents. LaTeX translates the input |
source text into the DVI-format [DeVice-Independent) - which is converted into the m
EPS-format Encapsulated PostScript) by means of the tool dvips [DVI-to-PostScript). stk
Then, Ghostscript is used to convert the corresponding EPS-file into the PNG-format fpage siash
[Portable Netwaork Graphics) which is fit for the world wide web. As alternative PDF and various
other graphic formats are possible. Installed software: TexLive 2008 [scheme-full) and
Ghostscript 8.63 This demo is also available as an Adobe Flash-Applet.

Hint: Please use \usepackage [utf8] {inputenc} instead of encodings like Yusepackage
[latinl] {inputenc}, or disable explicitly the UTF-8 checkbox! New: File upload with optional
PNG/JPG to EPS conversion!

Ihput VFile uplbad Computation fimes { CGI { REST { SOAP




— TeX
h'l Find | Welcome to the TeX Users Group web site HSER_S

(courtesy of Google)

About TUG The TeX Users Group (TUG) was founded in 1980 for educational and scientific
%ﬂems purposes, to provide an organization for those who have an interest in typography and font
Board, Committees ~ 0€S19N, and are users of the TeX typesetting system invented by Donald Knuth.

Tax exempt . o . ] )
Make a donation TUG is an organization by, for, and of its members and also representing the interests

. of TeX users worldwide. It is nearly entirely member-supported, so if you use any TeX-
];fgrg:;m:{:'}ﬁ’e related programs (TeX, LaTeX, ConTeXt, Metafont, MetaPost, Texinfo, et al.), please
TG erabar afea consider joining TUG {or another TeX user group). The membership benefits include our

journals TUGhoat and The PracTeX Journal, as well as TeX Live, proText, MacTex, and

New to Tex? other software distributions.

Getting started

%,35 o The Comprehensive TeX Archive Network (CTAN) is the primary repository for Tex-

Interview Corner related software on the Internet. CTAN has many thousands of items: whole systems,

o LaTeX packages, and much more. The TexX Catalogue can help you find what you need.
0 are

Downloads/CTARN

TaXwabifessioas If you are new to TeX and want a system to install, or have questions to ask, click here to

TeX Live - MacTeX get started.
proText - MiKTex

{La)TeX applications
Latest CTAN updates - sagetex - isomath - Babelbib v1.27 - Asymptote - softmaker-freefont -

TUG activities isodoc 0.6 - grid - Steinmetz notation - biblatex-chicago-notes-df - keys3
TUGhoat

The PracTeX Journal News
Development Fund

Bursary Fund « Sebastian Rahtz and Yannis Haralambous, long-time TeX developers and
TUG store, Bookstore supporters, are the latest subjects in the Interview Corner.

Lucida fonts

« TeX Family in 2009 article is available online, originally published in AMS Notices



% JScienceSoft - LaTeX - Opera -2 x|

darin lMpaeka Bwa 3aknaakn Buawetel feHTel Cepeuc Cnpaeka

h ' .‘;‘-’npo Latex - Moumck B Google X l & 3arpyskm X | a ScienceSoft - LaTeX X I + j ’
& 9 ‘5) e I—e http:fisciencesoft. at/latexfindex?lang=en 3 l Google 3 6@ )S p

LaTeXx optional PNG/JPG to EPS conversion!

Monitor
GNU be Input ' File upload  Computation times = CGl = REST | SOAP

Map
Interfaces 2
Chemistry
Equations
LaTeX/OCHEM
PyMol Demo
Jmol
Literature
Text search

Mascot
AquariumCam

o n

131072 characters possible

Resolution in DPI [120 v UTF-8

Templates & examples: |Load |Template: Text Ll

Format |png16m "I -
l 8 B~ [X100% =

@l‘lycul J RECESE A= 4&” } | J ¢ Total Comm...l 1 poct.doc - ... ”ﬂ ScienceSof... J |ﬂ%0 DR 1457
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0 LaTex-Symbaols

W) Clipboardl

Greek letters
This demo allows the user to convert LaTeX (pronounced "Lah-tek" or "Lej-tek") (¥ \alpha (3 \be
documents into a PNG-image. LaTeX goes back to Donald E. Knuth TeX {pronounced Ei%ansilan '77 \et:
"Tek™). LaTeX is very well suited for scientific and technical documents. LaTeX .

translates the input source text into the DVI-format (DeVice-Independent) - which is K tkappa )\ Mar

converted into the EPS-format Encapsulated PostScript) by means of the tool dvips 0o & hon
{D¥I-to-PostScript). Then, Ghostscript is used to convert the corresponding EPS-file ) psi P ‘rhe
into the PNG-Format (Portable Network Graphics) which is fit for the world wide web. As 5 0 ‘\theta ¥ ‘\up:
“ LaTeX Editor 1 7 7}

Templates: E | Text |2] opr|120 Format| pngiem |3 [ UTF8 [ ocHEM [ Ling
,Staﬁ El E‘é_ | Reset |
E

Source l Computation tirnes ] 131072 characters possible




_ Menu_ | |

Intro Control+i T e i
e itioav e e 2 :::'2 i LaTeX-Symbols
out LaTeX-Flas ontrol+ clipboard[
LaTex-Symbols Control+s - Greek letters
- onvert LaTeX (pronounced "Lah-tek" or "Lej-tek") (¥ \alpha (7 \be
Ed!tor . Contiolid taTeX goes back to Donald E. Knuth TeX {pronounced & Nensilon ‘77 \et:
Editor 2 Control+2 d for scientific and technical documents. LaTeX = .
Editor 3 Control+3 into the D¥I-format (DeVice-Independent) - which is = K kappa A Mar
Editar 4 Control+4 Encapsulated PostScript) by means of the tool dvips = 0o W on
tscript is used to convert the corresponding EPS-file = Y \psi P Nrhe
mto tFle PNG- Format (Portable Network Graphlcs) which is ﬂt for the world wide web. As S @ ‘theta U \up:
A |

“% LaTeX Editor 1 ¢

Templates: - IText IJ DPI |120 Formatl pnglém ,gJ [ UTF8 |: OCHEM [_J Llnl
E&IEE | Reset |

Source l Computation times ] 131072 characters possible




