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\textit{Isfahan University of Technology }\\
\textit{Isfahan, Iran}

\end{center}

\end{slide}
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{\bf 5.15 Theorem} {\it Suppose

$£f$ is a real function on $[a,bl$, $n$ is a

positive integer, $f°{(n-1)}$ is continuous

on $[a,bl$, $£f " {(n)}$ exists for every $t\in (a,b)$.

Let $\alpha$, $\beta$ be distinct points of $[a,bl$

and define $$p(t)=\sum_{k=0}"{n-1}

{£~{(k)}(\alpha)\over k!}(t-\alpha) “k. \leqno(23)$$

Then there exists a point $x$ between $\alpha$

and $\beta$ such that

$$f (\beta)=p(\beta)+{f~"{(n) } (x)\over n!'}

(\beta - \alpha)“n. \leqno(24)$$ }
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Then there exists a point x between o and 3 such that
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Command IXTpXsample text font size
\tiny sample text opt
\scriptsize sample text pt
\footnotesize sample text 8pt
\small sample text Ipt
\normalsize sample text 10pt
\large sample text 12pt
\Large sample text 13.14pt
\LARGE sample text 17.28pt
\uge sample text 207
\uge sample text s

139 oo oolatul W8 o3Il aw SI TEX o (e pdsess sln owiz ot

T textsize (Like This)
S scriptsize (Like This)
SS scriptscriptsize (Like This)
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Command type style

{\rm roman type style} roman type style

{\sl slanted type style} slanted type style

{\it italic type style} italic type style

{\bf bold type style} bold type style

{\sf sans serif type style} sans serif type style

{\tt type writer type style} type writer type style
{\sc small capital type style} SMALL CAPITAL TYPE STYLE
{\em italic type style} italic type style
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(bl dmy o 53 By o pise 5o ol i &S AT o slaalS L B L sate caalS G Jlos 4 (a8

2Ol oo salatnl (gum adS' L G > ol aadS s las sl ™ SLS 51,050 0l 55 “Donald E. Knuth’ e

Inline”
display"
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Jlea
Command:
\TeX\ was introduced by Donald”E. Knuth for the first time.
Typestyle:
TEX was introduced by Donald E.
Knuth for the first time.
Command:
\TeX\ was introduced by Donald E. Knuth for the first time.
Typestyle:
TEX was introduced by Donald
E. Knuth for the first time.

Slolams a8 5 S eolawl olss o s 5 s s Roman o, Sy 99 5l e %G)s pree
S oo odalie VY Jod o | ol

Lo¥ST ias AN

ool TEX L IATEX (63555 (sWossy 53 oWsST ids cai o)Ll (T 4y sl 03Y &S cage cllae Lt
le &S ol (s hnazen LT aaby sl sl sage 1, (Juol aadss 55 TEX o oY ST S, b 4
45 \documentclass{book} jle s ;5 e . Jsere O.':.oj‘bjig.ﬁ,gj ole,s sl iel,b o5 STos 5l ol
el o I (639 59 asis 3l LOYST bawss sl b8 sl 45 book’
el Soby lansiaaly Jsb 4 b osgaoe sl (0350000 50,57 352 5 4 VST Lol by pa0
il azdlas (ol eagio 51 o > Wisd ge Jlael ongios o o5 55 45 St o oy a5 35 oo
L o3l dayign 0Ll & 635 4 ol (s s |y ol JSG L o3l ssptome S S5 ST Shie
0or L8 a4 Jle glsie 4 2558 sap (ol azbls gy o390 5| 8 45 Jbo) asl el 4 NELe
G000 4 b g S Sy e o large Gy > 5l solatwl gl \large{text} &, 0 4 \large (o,
S s YT 51y ke o5 oylusl baas b 5ok azivys {\large text}

Command:

D.E. Knuth. {\it The TeXbook.}
Amer. Math. Soc., 1984.

Typestyle:
D.E. Knuth. The TeXbook. Amer. Math. Soc., 1984.

badls 9.

13,8 ookl L 5 s 5l ol on amio Tadil> &Lb.';)l coose tJsb LS L Lialsl sl S sb 4
\addtolength{length command}{length}

margin\G



wwl, cloopie ) Juas \o

Jsb Jlaise) -‘J:fgs‘ @30 length oS a0 s 5,50 Jsb jlaie polazsl b GialS b iobsl ol
.l \textheight Jile Jsb | stws K 5 <awl s ,lal length command ;LS T .(aib e Llg5 oo

9 on 03,51 el 5 o Caewd 55 \addtolength  stues 45 ol S5 LG

LJl
\addtolength{\textwidth}{2cm}
\addtolength{\textheight}{2cm}
\addtolength{\topmargin}{0.5cm}
\addtolength{\oddsidemargin}{-2cm}

28 Gm |y bagdle o3lasl ol ge oy @l stas b iz pn
\textwidth=...cm
\textheight=...cm
\topmargin=...cm
\oddsidemargin=...cm

\evensidemargin=...cm

balols  Vo.)

oin il et sl (K55, ke YUy el 5 o 5] e 4ol oo i s 5l 53 lse
ol bl ol ge a5 Cusl sl ans BTEX o Sple b acgaze (15,5 Coedl iy > 55 &5 0,08
58 s s cnl Gl |y (63555 e 5 2550 L
o \hspace{d} 5 \vspace{d} dude ,5iwd 95 .AS o sl o ols o3lul 4 a8l (slakols \hskip |, siws
e Ol oty SG L d o sties l bo g 00 S 4 SlalS 5 bl e dhols (sole S s 1
oses slahols sl el Sl st 3,8 15 d sl 4 Wl go 1.2em b 7mm L 2.5inch (slbau 5 e
A dsle d oyl 4 asl (slalols sl cels P90 5w 3
ol 31 b 48 ey Sl 0355 Jla! y23 35 ol Jangs sk ool alols ol (San gilin 5
oslatwl \vspace*{d} 5 \hspace*{d} wl, st 3l cui s 4 @wlse cnl oo dils (68K spen b ae ola s
e
Command:
The \hskip 1.2cm and \hspace{l.2cm} are horizontal spaces.\\
\hspace{lcm} Command doesn’t work.\\ [4mm]
\hspace*{1lcm} And this works properly.
Typestyle:
The and are horizontal spaces.

Command doesn’t work.

And this works properly.



VY LIS 5 bobs ccolads 1))

50 50 5 s en ploul J0s a0 4 ol e, 4 by c,l8 51 (o b BTEX > 42l
gl o |,\,_, &LTW L5|J" Lmul.ajs U'»’|J| oslaul A.‘)L.; O, 4 BTRX uL:&.a|)| o lal

Lol SL s bybs colds VYN

o 9 M on By cme Job L o m it (sabamins pKin s (6 55malS sbalsl o e
S 6lal b | Jee opl 58 TEX iS00 o0lal | (g 3 (sloamians (o Jlos 4 byl ool 18 L
AT s 4 BLELL o (sl S el ol

ladS

ot 8 balols iz bl Aloli K, Asled 4S5 o 4biols iz b (S, 3y 48 3,8 0ol
Lgd n 4188 003l 03,8 g 58 e a5l T 028 b sl 5 0les S
s
Command:
How \LaTeX treats spaces and blank lines?
Typestyle:
How IATgXtreats spaces and blank lines?

el oo &S (0,050 o Ll treats s INTEX aalS 55 p diols (050 0,15 2525 JUa (0l o &7 SIS

\ 0 oless 5l olass oo 5l uy ceups L3 (sladols C‘u),b @ Lo 15 ol G5l Gl Joe S0

ools 18 saT o sy 4 ol 5 Lgfi......". oly ol b r"‘sas" oolaiwl (59, 50 L8 4 adlools ilas (sl 1)
.l \LaTeX ;le,s 51 uo\U

Sl 4 com By 5 By o ol o ool (1Al slal el Sl oyt 51 |/ cedle

oS Sl By 05 12 Juds 4 ccadle Gl oss @50 50 050 e ol winlss T Jlos 4y it

Command:

{D.E. Knuth. {\it The TeXbook} Amer. Math. Soc., 1984.}\\

{D.E. Knuth. {\it The TeXbook\/} Amer. Math. Soc., 1984.}

Typestyle:
D.E. Knuth. The TeXbook Amer. Math. Soc., 1984.
D.E. Knuth. The TeXbook Amer. Math. Soc., 1984.

22 5 oles S s o 5sTole Niph o 42t (aalS oy (sloalioli )5 Yymna Lo oo (oot
P b5 5] g s S g 03litnl ™ g ) Aleols (sl ¢l bl im0 45 Lo o

alols cpl walss o STiogs aslol e SUlss a0 b ogd o 00ls 1,5 (o ki Aol S0 b 4, 50t
S eolazwl ¥ 5l alols sl 4 b s S5 1,\0 ol ys bauy 55 ol 5l Jud i B> sl
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bas

23,5 eolawl s 3l ol oo b ow pw dlols J S (sl

\renewcommand{\baselinestretch}{d}

.JJ;@JB_:)J Soere el o IATEX &S 55 (slalols Ll d o bow o dliols 55 o asl s ol
.5¢ go <> double space oquw‘aj:f)béQﬁbed;dﬁ..

L

\renewcommand{\baselinestretch}{1.3}
sbia dyame Aols ol V¥ o alols (e ol o

cwel sam SLSLL £a b 5 SLSLL S slgnl smmsglis JB e 51 G b G BTRX
b sl s | bos gy b cdas s (SauiS 5 dder SLSLL (88 s 55 e \newline b\ (sl st
2 b ol ol (ol i sl g coums Gielisl | o 53 (o alols ualsie ST Lo . amsoa 15 dmy
Jsb 4 G, sl e o ;M sbwl L \linebreak | guws - 3 \\ o= Ay S Cax K
S ge 3, 50 Jova o ], b Lo

s

There are two types of line-breaking commands:\\[2mm]
There are two types \\ of line-breaking commands:\\[2mm]
There are two types \newline of line-breaking commands:\\[2mm]

There are two types \linebreak of line-breaking commands:

ol )y @0 ol Glal &S
There are two types of line-breaking commands:

There are two types

of line-breaking commands:

There are two types

of line-breaking commands:

There are two types

of line-breaking commands:

Ol ol 3 b ¥ ds 058 g it amies glajd ool 51 g oM elsio ST pir o
L 13

oz lawy |, s G w5 4 \rightline{text} 5 \leftline{text} \centerline{text} sl ,suos
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L

Command: \leftline{This {\it information\/}should be {\bf left}}
\centerline{This {\it information\/}should be {\bf centered}}
\rightline{This {\it information\/}should be {\bf right}}

typestyle:

This information should be left
This information should be centered

This information should be right

25,5 eolawl b5 5, 50 Jge 9 5 s \english | gtws ol oo %G)o g0 8 53,5 AT Sy A

dor g5 bl o S eolatl o S5 ki 005 e oy (10 \centering  giws 1 ol on iz pa
@ 1 st cnl sl p3Y 5 005 olidl \centering{text} s 4 stws ol 00 B4 & il axils
D9 u,ob.w_, JY}ST JsIs xe bias s ubgs {\centering text} <, o

15905 oolatwl bas i b ad aSs (sl ) s 90 5l
e Lnumber obsS )T bus |, o b abis 5 b o awsSs ¢l Jles ol :\linebreak[number]
L number oS T bws |, ol abis ,5 b juis awse sl Lo ol :\nolinebreak[number]
IS oo s T o G oo 00e

NEE)

b sln ks oyse Jolate @lstes ob oo u SISLL sbol el J s G L \par s
S o a5 o | LS

S oo ol ‘;:5)_,3 QLSLL." S slanl 5o e ol ools 18 t\indent

S oo Bl |y o slal és)y s_9|J§|)L. S slanl 5o g cpl gols 18 s\noindent

S o s |y s_9|J§|)L. lawl L_S:"))SJL'\L :\parindent=d

sl Lo T 5,8 i &S A e 3l Lbd',:')L; o lol g35ee dlols S :\parskip=d

Chvama  \V.)

Ao pnS (6l Jglaie W) gt

SIS amio 3 el 358 o0 i amio )l Sl G 5 dmio S O 4 Eael :\newpage
S a3 3yl

4>t éw.f_, S i )l e Eor s Ao G G 4SS Eaels t\pagebreak [number]
alais 55 amins S sl oles oln 5 ol (gl number olesST L osb on Jlos Ssb 0 s, 51
el F o ooae (oS T cnl lude S oo e |y sl
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mumber s Lzl oS T ob o ol bl o amino K (b ALK c.:L. :\nopagebreak [number]
fLo WLSJ.A;Q[A;)TO,J)L,\L AS@MLGJGM)AWUMMGLJJJMULM
BERBUNEA] Jblb oS b &S @UJJ,\aJ b S 4 S gib o Gl amaw b aSs el i\clearpage

gd oo Ol o 5l dr L axieo

‘ M , Q‘ .’! .: o

sz By > Saw 5 \documentclass , giwd .l V;fj_’..u_, pPERe ‘agjﬂ Caomd 4w 51yl Ao »
T sl b FLY i 55 48 5,05 Ll Canad d L (slsimn 5 6 bais 3 S35 ,5b 4 cokiy
A o, Ll
6{._, num-style Ql.a_,f)T_, .\.256.4 oaiins |, Wlaw o,leds Suw \pagenumbering{num-style} ,siw>
ol Vo ¥ Lise slaeus led &|3J.|)'|
s Ll ge Option oS, T e oo gl b sl amans 316 a5 o \pagestyle{option} , siws
til ) sl )

.J_,..i:,_sau;algWDL&ZL@Q&J{&)JJc;‘..»|6ﬂ'>mg.§jﬂc;‘ﬂ>w|).> plain e

sl dins oylads (g 5 (S amio S5 5 Sy s ol o empty o
s gr paria ) 5w 53 b )8 g S e myheadings

L orcwl, 5 e wbaw ;fj).w 5w ol \markboth{left head}{right head} —

S oo s

9,50 o8 A e, Ol g.fj._,f» r...la..: !y \markright{right head} —

dao g a5 wylas ol b 3_9)‘5‘)[5 4 \pagestyle , siw> Jisbe , giws ol \thispagestyle{option}
S o0 Jos )l

)8 bwg wds Ol ged cy i VYL

o.sLb.:.wl.x..T).au:;ﬁm);ﬂ)'ob,:mjmf(s.puqﬂﬁlﬁ) 2,2 b),:.w.s&ﬁmnljsqasd),a)s

: ML‘ 4 r’?«.s‘sﬁ
\newcommand{cmd}[args]{definition}

\newcommand{cmd}[args][default]{definition}

header®
body™
footerY



\0 5 by > &, giws cpyms V)

\renewcommand{cmd}[args][default]{definition}

s 55 5 Al o s S s 503 ol 350 g \ b &S ol s 3,50 5500 ¢ zemd @
b sl Ly s ):Ls LU emd | giws \renewcommand | giwd () ol S5 4 r)'\J LD &)Jw \end

Ol laie bl e s Cy s st (slalesS)T slums saiasglic 454 LY [ 248 S args o
ol i g S sy ST ol (28

Sied S| s ca stwd cnl wiile e o emd | stws 5l eslitwl b s 55 4S (5, 505 b e :definition e
(6,108 L rli;b)}:.w.u 8 L #E A1 o)leds olasS )T ol stod a5 50 b esyls (lesS )T L
A o (5 Il 5ed 55 o 03l olesSST LI, # e

\newcommand{\name}{1}{My name is #1}
\name{A11} ;s | Sie S ol (2 o \name  stwd 5l el g0 AaT 5 L 5> 558 5w a5 b
15 ga ol ol
My name is Ali.

\newcommand{\summ} [1]{a_1+a_2+\cdots+a_{#1}} J

\newcommand{\Summ}[2]{a_1+a_2+\cdots+a_{{#1}_{#2}}}

25,8 ) s 4, \Summ 5 \summ ol ge del o i i o YU @l gty cay s b
$$\summ{m}=\Summ{n}{k}$$

aytay+---tam=ayt+ay+- - +apy,

P Sl o Ja
Command:
\newcommand{\fun}[1] {w|f.\.."d:...u #1 CL}
\fun{$e"x$} a5 ‘..:.3|.>6.e

Typestyle:

o b Jle olse 4wl Ses e sl Gie Cwwd o \def s b i @l gt cay a0
55 ealawl \1a ;) f""'lf@ $\leftarrow$ ,sws s> 4 ke, \def\la{$\leftarrow$}
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Cam S J3 oo b el by 5l 5 2L, slasles u&;&u&yb&mﬁsﬂbom
L8 sl oo 8 (o (5,0 50 Ao § i G Y5 0 oS (Jses S LI b o LSS LS
ol 5o 3 18 88 e SO LN AT 3 0 a5 Jse s 5 (Sl ol Sw) 5d go alb 505
g5 - 5 \bf L\rm g5 ) oiwd b aSoT S ((sinles ol SKiw) 35 o0l b Jawy 5 4810
\end{math}... \begin{math} b | olg oo 2y S slo 50,3 sl e g 03l s LBy >
3,5 eolal

s S5 T O 48T S s Job b ol e o Lgs e Juas ool sl stws (SIS 5b 4

ws S b5 55 (63955 J L3 sgmse sl Qg oo Sl Aol oy LS oL, e o
soletwl (ol dols s ylac u) \ |_|J‘| .,L."L.: .)_,..»JAUQ J_,.a)é).) slaols ‘..Jb[,,u 456_",)_,‘0).) Ao gl el

S

Command type style -
$x+2y$ x+ Yy
$x +2y$ x+ Yy
$x\ +2y$ x + Yy
$x\  +2y$ x + Yy

$x\ \ +2y$ x + Yy

oIl g gy VY

o .JJSa.)U:..J”{. B PR Lng))Lw.;j WJ.)‘*JJJ”L: waLflﬂwyﬁ)‘ ul> LgL,._a s\ol.u e
55 o [ Y55 T plin el s S LIS S 51 s s Yo U s 5 s

Y
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Command type style
$x~2$ z"
$x_2% Ty
$x~{2y}$ Ak
$2°{2°x}$ |l
$2-{2°{2°x33¢ Y
$y_{x_2}$ Yoy
$y_{x"2}$ Yy

wbla_. S, A;uTJ..Lu L9l (SALALWD .)YJST L: .,bL_, | rL@__J L;|)|.> X"y "z l,gx_y_z Y .\MS a> 4
oSl Gl 5 Guetsl ) oloypd eolitel 5,8 & L x"{yz} b x {y 2} b x_{yz} Lx_{y_z} oly o
2,0 Casad] T 5l oslitnl s 35 5 ol

Command type style
$x°2_38 Ty
- Y

$x_372% Ty

$x~{y~a_b}_{z"c_d}$ wgg
Command: the $j"{\rm th}$ row of the matrix
type style: the j*" row of the matrix

babtiaw Y.Y

g, e0 L8 4 e W, g0 4 abois aw olo, 18 (sl \Idots 4 \cdots (\vdots (\ddots (sla, siws

Command type style
$a_1\ldots a_n$ ay...an
$a_1+\cdots +a_n$ ay + -+ an

4 (\ldots) ‘SM.”.L_, (\cdots) cs‘l“" sabiiaw 0y ¢l cw s 4 \ldots 5 \cdots (sl siws

U5 4 b o iy ol sbabiian 5 o550 b5 Jee n Ygome slo (sboabaiian . diy, 00 S

5 \cdots (sla,stwd US o A5 e 51 Oys0 4 olaabis \ddots 4 \vdots sla,gtes LWy, o0
s Jg8 bl 0 atwl, ke 0 \1dots
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LJSs, Y.

b on 03l Glis (Jsame sdor 05d B [n] & (5,90 > s ge Hivlas | plm ady, \sartn]{...} | ses

Command type style
$\sqrt{x+y}$ VZ+y
$\sqrt[3]{a}$ va
$\sqrt [n+m]{b}$ 1/

$\sqrt [q-2]1{i+x}$ i+ z

S5 Mg | o olsiee s \root sy SWS'L

L Jla
Command type style
$\root 3 \of 2% VY

$\root n \of {x"n + y~n}$ x4+ yn

LDJMS f.v

oleys ol Loyl (ool s w sl Nover e s 5l eslatnl 5,8 eslawl \over | siws 5l ()15 g0 uS Linlas (515
Lot oS e omsn b ys ol 5l w0l ool tums o Ligles SmS 0 w0 ]y a5 8 slaoles ples

"53“&5"
$$x = (y°2 \over k+1)"2 $$
z=(y"
k+ V)"
towl ) @50 4 G le Sl s ond
$$x = ({y"2 \over k+1})"2 $$
Y
_ . Y Y
v (k + )

AL eadl s 5 50 = 050 4 (S S (90 0 o eolatal /5] sl gy S sl sl ra
Syl ly WS T 99 SYST 5 S 0 Jol oYST 59 oolawl \frac{...}{...} st 3l

Command type style
$\frac{1+x}{y 2}$ ke
$1+\frac{1-x}{2"x}$ \ o+ A=

$\frac{x}{1+\frac{1+x}{z"2}}$

_z
\+az
VY
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K, 8 b le 5 b Jse,s b o YU s ki uiS (sl \underline{...} 5 \overline{...} (sla, s>
S oo Jos s dwly e 4o gt 95 oyl

LJle
Command type style
$\overline{x+y}$ T+y
$\underline{x+y}$ zT+y
$\overline{\overline{x}+\underline{y}}$ f——}—g
The \underline{value} of $x$ The value of x

Jse,s el & YL 5 ol oo \underbrace{...} 5 \overbrace{...} s, s 3l solarwl b calive ,5b 4

ol 18 oYST
Command type style
———
$\overbrace{a+b+c}$ a+b+e
—_——
$\overbrace{a+\underbrace{b+c}+d}$ a+b+c+d

sl iy VST (sl ol on sty b eV 51 el

e
Command type style
Vo
—
$\overbrace{a+\cdots +a}"{10}$ a+---+a
$\underbrace{a+\overbrace
A
——
{b+\cdots +b}"8+a+\cdots+a}_m $ a+ b+---+bt+a+---+ a
m
k times L times
——
a’---’a,b’---,b
e Y ——

k+1 times
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clagles ams oo slodes (Slae LT 5 13,8 o 13 Lall By o (s, 2 oS it edle ool
\vec{a} (a) \bar{a} «(a) \hat{a} auls .Lhbad oy, ol e o beslusSt uds Gl 6ol
RO ISV ) Jod> o beollSt opl 4 ... 5 (@) \ddot{a} «(a) \dot{a} «(a) \tilde{a} (@)
oS sl S sbte ol (gl kil abis e 51 a5 el Y aeoluST ) eslatl rli;.m pilse p2n
sl 5w 25d oo B (25 S 507 51 a5 4 45 25k eolatul \jmath L \imath 5l s 4j bi cle
esluST ol paplsn & (3,50 55 g0 L 4w g8 (VL 5 ™ 5~ ool slz \tilde 4 \hat

oS 5o oolatul \widetilde 5 \widehat (sla, stws 5l dslise |, S50, 4e

Command type style
$\widehat{x+y}$ Tty

—_

$\widetilde{x+y}$ T4y

L8 en YL, b Jse 8 \stackrel{... }...} st b ols oo (uizop

. J

Command type style
$A\stackrel{f}{\longrightarrow}B$ AL B

$A\stackrel{\rm def}{=}\{x\ |\ x>0\}$ A%Lf {z|z>-0}

S a5 b s S B T Gl \eal st Sl eslazl L

cJle
$${\cal B}=C\cup {\cal E}$$
B=CU¢&

sz ol sleslatl sl 08 ads | (> slael R sl ols ge \BDD{RY 5t SeS 4 (i pd

Lg)|.i§)l._: Cael gt ol il s 05 5 LIS 4 \input{amssym} s .,\.aT)g O Caonsd 0 &S cwl I’).Y

SR o 4 canslS o bl slael L."_,f slael 4 [ slael udss sl osd o0 AMS (sl Juaws St
.JJSDJU.Z..»'C}Q Z J}f

$$\Bbb{N}\subset\Bbb{Z}\subset\Bbb{Q}\subset\Bbb{R}\subset\Bbb{C}$$

NCcZcQcRcC
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abol, &5 b, ALY
adaly (o5 03,57 Cans 4 gl sl sid 00 5T e, uds sl ¥ Ol sies (e O g o

oS paie bl 0T udss 55005 1) \not g sl codal O Jyuor 3 &S

L Jla
Command: $0\not \in A,\ B\not \subseteq X,\ a\not \equiv b$
type style: o ¢ A, BZ X, aZb

L wiS oo g U &L».’:;g-b [ ISl Sdo e sl s 4 \cup 5 \int \sum b, giws
28 Soae b aoles cnl ol 5 Thogio Bl e Vb 5 Gusing A sl s 5l eolasl

cJbe
Command type style
$\sum_{i=1}"k a_i$ Zf:\ @i
$\int_0~1\! £(x)\,dx$ [ f(x) de

$\cup_{i=1}"\infty A_i$ ue

i=\

A;

e dppls dn Caend o | aJle ol a0, st s
9 2l bl s Sl Oy ¢ ol Caliie sl ads sl s VY B Y sl Jyis o
FOW NN u.‘al.:) J_,'.\M C:'}:

s
$\sin~2x+\cos"2x=1$
$\1lim_{n\rightarrow\infty}\frac{n}{n+1}=\1im_{n\to\infty}\frac{n}{n+1}$
$\int_0~{+\infty}f (x)\,dx=\displaystyle\int_0~{+\infty}f (x)\,dx$

$A\otimes B=C\cap\{ x\mid x\sqcup y\sqgsubseteq z\}=\emptyset$

Y

sin” z +cos¥z = \

_n_ _n_
n+\ n+\

+o0
[ f@in= [ f@)ds
AB=Cn{z|zUyCz}=0
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Sl C,b’s a5 VolY

@l gtod ol 3 ealatl b dms iyl 55y Shae G plsie 4.5 lim ccos sin (g ool el ITEX o

els b (sl s (DU, il plas sl Sl 4 dr s b osd oo iy SIlee @50 4 k05, 50 26

SV osbiul (sl Jle glis & 55 i ms ke i S0 6l on \matHO st 31 izl U 13,15 53mp YU
te S ] ) st b See G wsle \supp 5 \trunc

\mathop{\rm trunc }_{x\in X} A_x

\mathop{\rm supp }_{x\subseteq \Bbb R"+} f

trunc 4,
zeX

supp f
zCR+

ook, 5o balols VLY

e b disd ga adas 55 sb 4 Juolsd 5 wisd s a8 S ool o 31y slaalols ples oo, el s
e pruly (s b adl oY (Se S ol S el (Ses 3lse (S0 Ll ol Cas 4 el
s1akols sl (1 \, ses 45 ool iz, IS 0\ Y 5\, ddor st 55 s JLSG1 s0s 5o Jlie Glie 4
S oo Mg \Ustued &S sl (slalols o )lgr G ague Alols cpl Ll wis, IS @ dx 5 (X) G S S
sy 4 [ olas 3l aa slabols \int | gws Jsere <> 5 1 cunl saie dols slogl lo \! st

Hlas,le o Jeolss sbul la, stws .l sids solatsl aliols ol Bis (6l \! w0 5 3,87 o0

command space length
\! Il
\/ Il
\s ||
\: [
\; I |
|
|

\u
\quad
\qquad

e
Command:

the sumation $\sum_{i=1}"ka_i$ and the integral $\int_0~1\! f(x)\,dx$

type style:

the sumation Ef:\ a; and the integral [ 0\ f(z)dz

Pl 5,8 e L8 T csly o o iskes el ol 5 YU 550> b8 (Jal S o (8
VYW Jgde 5o oS olasles aen 05,8 o 15 sles b 5 YU o g (um b bawg ,0) sioles S
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Sl wisd b cioles S o i oo Ty 43 390 aloey ST S o (65 my 0uelB cnl 51 asloaT
.vgsoJU&w|\displaystyle)j;w3

LJle
Command:
both sumations $\displaystyle\sum_{i=1}"ka_i$ and
$\sum_{j=1}"kb_j$, and integral $\displaystyle\int_0"1\! f(x)\,dx$

type style:
k

: \
both sumations a; and E;c:\ b;j, and the integral / f(z)dz
i=) °
Oy giws cl 5l olss oo b L AS o ol [.19 oIl b cwlie slaalols (o \qquad 4 \quad ()b s
23,5 oolatnl e 8 Lols (o 100l o

. J

$${\rm \mathop sign}(x)=\1left\{
\begin{array}{cc}

1 & x>0\\

0 & x=0\\

-1 & x<0
\end{array}\right.\quad (*)$$

\ x>0
sign(x) = { o gxp=o (%)

Lo 9 5, s ke VY.

Al oo 0l ol 5 &S 1, odse s B0 oo 4 olyoo oy stws 5l ool b BTEX o
23,5 6,180 lab

\begin{equation}

\end{equation}
L8 Gslay gt Sl eolatl 4 (cas3) 5 29bis Cpmme (2L, e 25bise b 5tws ool 15 &S T
s \ [ .2\
Jlea
\begin{equation}
a=b

\end{equation}
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\begin{equation}
a+c=b+d
\end{equation}
and the relation
\begin{equation}
e=f

\end{equation}

a=>b V)
at+c=b+d (V)

and the relation
e=Ff ()

S3ge o Jymrh sl anms 5 Alslan )les A a s INTEX. anliys 355 | ooyl 45 Au8S i
5 oo aibs o)lad 53 S5 L S & 50 4 29 olitel QLS L Alie S 51 45l 4t

02 b ool panlssn & (5,500 55 A8 o0 (5,180 led (s99m0 s 40 | aabslae INTEX 4l
oS oo Jae stz 35 a5 (V) o,le b sty Jsa s (F) St 5l oy amlyies o o5

\begin{equation}

x=y~2

\end{equation}

\setcounter{equation}{5}

\begin{equation}
z=x+1
\end{equation}
z=y" ()
a7 AY.Y
e o g gy ol .g_,)‘s.ajlf 4 LA:AJJ)T Mg sl \begin{array}{...} ... \end{array} ,sw>

15bcn Ea b i ol siaes Al atbls st n ALT ST el oslizul L6 2L,
\begin{array} {z\zy ... z,}



ol oo Y s !

zi yall el ccwly 5 cdawgn (o Gliae 4 cws ot Lo d glasle 3l Sz e o o &
@2 3N st bl (Jlote sl 5 & Lstes b | b G sl assd ol el ond 4§ ks 5o
S oo

Jlea
$\begin{array}{cc}

a & b \\

c&d
\end{array}$

o
QU o

Gl DTl s b 53 aadloin 45 (55500 55 s \\ stes 4 (55l 3T b 5l Ly 45 auS i
[.MSGA solatwl \right 4 \left (sla, giw> 5l m.n.))L,S e g g S ], o

LJl
$\left (\begin{array}{cc}

a & b+f \\ c+d & e \end{array} \right)$ ( cjid bi;f >

$\left (\begin{array}{11}

a & b+f \\ c+d & e \end{array} \right)$ ( Z%—d z*_f >

$\left | \begin{array}{lr}

a & b+f \\ c+d & e \end{array} \rightl|$ Z%—d b4'€
$\left (\begin{array}{rc}
2 & b+t \\ c+d & e \end{array} \right\}$ < v o }

5 03,51 1,6 £ S g s Sl a0 S )l an 3 a5k ge 0l AT ke o 8 sboles

o5 3l S eolazul (S5l s malsn & (5,50 0 disd alb 5o e wl \right o \1eft o)lsen
:rgfugoJU&w|\right. L \left.

LJle

$ £f(x)=\1left \{\begin{array}{11}

x & {\rm if}\ x<0, \\

\left |\begin{array}{cc} a & b\\ c & d \end{array} \right| &

{\rm if}\ O0\leq x<1, \\

x°2 & {\rm if}\ x\leql.\end{array} \right. $

x ifz<o,

flz) =

a b .
cd‘ if o <z<),
Al if z <\,
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2k g5 ols>) LySLE 5l (ghlne asgorma o ailsion usle S slaals dsin oo S sboles
Al (al, (e g5 50

Jlea
$8 (x+y) "n=\sum _{i=0}"n \left( \begin{array}{c}
n\\i \end{array} \right)x"iy~{n-i}$$
n __ - n i, n—1
(x+y) _Z<i>”
¥ e
a = b
b+c = e+ f
¥ oo
Zai:b
i€EA
ito
D ps
a+b=1\, c+d=Y, e+ f=o,
n=0, i+j+l=-Y, m=VY.
AP
o — B 4 — D — O

i

0O — E —

Q+— 4 «+ Q<+ O
©-

S sbals 00,8 b sl 55 eolatwl \pmatrix{...} s 3| Glg oo b sle o REWASP )
f"u“sas" oau;:,»|\cr)_,2,».>)'|.,\:,‘)h»)'|)hwu§,z 035 > sl 5 & mh..%)bla..»
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 J

$\pmatrix{a & b \cr c & d}$ <Z z>

S o Sl il b (6o 5L \bordermatrix{...} s> O ed

LJle
$$\bordermatrix{&y_1&y_2 \cr x_1&a&b \cr x_2&c&d}$$

Yy Yy
zy [ a b
xy \ ¢ d

eqnarray o array slloswe VF.Y

sl olier bome cnl )l il (SLb ((BL) e 0 (e el l y LT ws sl array b
oless Gl S & g,y 108 eolatel 0t 5 (slablis digr wlss (sl digr (sladsass (o sle G
)bl 6 (slbcannd s

LJle
$8\left[\begin{array}{cccc}
a_{11} & a_{12} & \ldots & a_{1in} \\
a_{21} & a_{22} & \ldots & a_{2n} \\
\vdots & \vdots & \ddots & \vdots \\
a_{m1} & a_{m2} & \ldots & a_{mn} \\
\end{array}\right] _{m \times n}$$

ayy Ay ... Qyg
Ayy  Gyy ... Qyp
A\ Ay -+ Amn

mXxXn

35,900 & @bkl w0 lis Gl wiar wls s Gln | b Gl 2,06 an JUa o
dools cole, oo b e crl Olsioe -2 31 (a3 0 5 sl i (bl st 4 il eid cule

e
$$z = \left\{ \begin{array}{11}
re~{i\theta} & 0 < \theta < \pi\\
o & -\pi < \theta < 0 \\
\end{array} \right.$$
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array 5 equation (sbalogswe 5 inils Jomee cpl Ll ol sladae 1 Sos SG eqnarray Joyoe

mplysn &8 cunl gloy e (0l 5,8 35S oo L5 olma ol T o a (slgnl ;o 45 sl g 4w b

Sl 5l a2 et S anlyir £ S (6 i€l 5 s Jsie Sy b ol s
‘.MSG» sxlatwl o ol > \nonumber

LJle
\begin{eqnarray}
x & = & 5k \\
y& <& a+b+c+d+ \nonumber \\
& & e+ f + g+ h + \cdots
\end{eqnarray}
x = Ok v)
y < a+b+c+d
e+ f+g+h+--- (A)

9 .)J'L)Jg:ks.e LbeJs [..J:.u L Le,ﬁ LY Q_,Lés Cﬁ' L .\.256,. J,.J— eqnarray b.wu .\.ul.a,u eqnarrayx*  giwd
RV RV ual..a.‘:.-;J T a slo,leds

L Ju>  VO.Y

oo ol aslss 5y, c0 8 4 s> udg sl \begin{tabular}{...} ... \end{tabular} , s>
o8 5 Aly e 55 ob st cnl ST (St dsmy sdas wylis g Ll LT ads selss and Lo
S 30 0 S oy Sa3ee g Bl slabas ol e o 5> 88T 8o 5 99,000 L & (o0l e
o5 b s n Jodor S oS oolitnl § i SO E b s 18 o o (ool Glals eals
i g st o aublssn &S 5,00 50 7 € {l 0,7} &S 25k o0 g4 \begin{tabularH{z\zy ... z,}
\hline , g ['*“"’gs")'f") | cwdle 2y gy O.:.‘.Lg_,é)_,:.wa).um.w)bs d.)_,u—b};i‘grﬁ—}— \ o,

S o oy (a8l Do S o laa b s
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s
\begin{tabular}{lcclc|} \hline

name & a & 0 \\

1 & & $x72% \\ \hline

name a | 0
X & y & z \\ \hline 1 Al
X v | z

\end{tabular}

Dgd on ‘....-» r~|j O¥w 4 g &Jw r~|z' O g | a5 S oo () o.as| bs cline{i-j} g

e
\begin{tabular}{||1llclc||} \hline
abc & b & c \\\cline{2-3}
& xy & c \\ \hline
abc | b
zz &g & 1 \\ \hline Xy |
77, g |1
\end{tabular}
vo,g)a.o
Ty
Ty
A o
Tn
y |°| A

oyl 2, boblie oyt 5l g0 o 4o &S oS oolatul p{oslul} 5l eslg sar 1 Gban s sloa
OF Gome sbauy s o w0 L3 |, slatiis (5w 50 0 G palsbe ST 05 on (s By 0l (aseiee
0 518 e 90 G BOYST ol atby b 20 oo L8 | 0 ke} (st 90

\begin{tabular}{|p{1lin}|re{.00}|r|}
\hline

first one & 16 & 18.8\\\hline
second one & 15 & -9.5\\\hline
third one & 12 & 17.8\\\hline
\end{tabular}

first one 16.000 18.8
second one 15.00 -9.5
third one 12.000 17.8
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S ool L8 sl stes cpl -l \multicolumn{n}{posHtext} b s a5 ;5 S5 dka , siwd
besST 00,8 o 518 T Lo aulys a5 ol ooy st slaws  c Jol GlesS,T 0, g0 S 4 (st dizr 5 4l
508 st cnl 53 oS Cusl stte pgw ST poseflier) el als (88 15 Joue 0 (uams g0

2 (s
. Jl

\begin{tabular}{lclclc|} \hline

name & a & c\\ \hline
\multicolumn{2}{lc|}{x} & z\\ \hline
\end{tabular}

name | a | C

2 e 038 05 VLY
ol sl A8 ey ISl e ¢ Glisy By aile (aMe (sl (2L, (sl sa 8 \DE | shes
oS o3latul \boldmath , sws 3 3sdo 0,5 aublss oo &5 (DL, b 15 LS

L Je

$8\boldmath\cos 2\theta=\cos 2{\theta}-\sin"2{\thetal}$$
$$\boldmath
\displaystyle\sum"{\infty}_{i=1}\frac{1}{i"2}=\frac{\pi~2}{6}
v"2-v~{2}_{0}=2a\Delta x $$

cos YO = cos" @ — sin" 0

) Y
\ Ty Y

—=—v —v, =YaA
i:Z\iY _tv v, alAzx

S olays ki

c oS oolatw] \mbox | gtws 51 ol S 50 atwl, e G 2ol bayes (5,0 asdlsBu $le
B onl) & Lo T R
cJle

$$A\stackrel{\mbox{ o s}}{\Longrightarrow}B$s$

42X B



ol oo Y s Yy

sl 422 5 \prime b 47 (LS, 4 L Sl Gl LS e el 1“7 7 sles \prime oloys o
g oo ‘aL>"_3|J‘,._._J o0& 9 “{\prime\prime}

Command type style
$y_1"\prime+y~{\prime\prime}_2-y~{\prime\prime\prime}_3$ Y\ +uy — oy
$y_1’+y 2’°-y 3°°’$ v\ +yy —ye

IS il * de bl i b s e Sl s ol csline ¥ 5= 5+ (sl o
3l sas Sas
$x+y*z$ THyxz
taile 5d oo oolaiwl \times ()b ,s 5l sbie ol (sl
$x+y\times z$ T+yXz

S A g s G, 50 & s Cudle igles s 0

Command type style
$a/b$ alb
$a:b$ a:b
$a\div b$ a~b
$a\over b$ 2

b

:..)_,..55‘5» oalaiw! (S Modlw)d LgL,.‘ {1} PMS‘SA LS))T-’L{

e
Command type style
$7{1\over 2}$ VV%
$e~{i\pilover 2}=i$ et =i

S o5 Dl | (5SS b Lol uiS o 8 \over 4liv \atop le s e

s

Command type style
$x \atop y+2%

xr
y+Y

L boT i, 45 S caodle sz 5[] 4 () asle a1 5l L \right  \left slooleys 5l oolizsl o
S L3 U 5 clin 310 b Ui ol ol sl pmst 53 b osibge Cael culss S an g

L G 2 W | (A A

5o dls r9d ole,s & 5l J§| bl sl (\left L) \right G wb (\right L) \left slo,s » (sl
e 08 &S SLG) L;Is,p,u Jle (..‘.So.n solatwl (\left. L) \right. 5l oT lo 4 &,s0 o

RO PRV TS JER-
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s
$$ £(x) = \left\{ {{1 \over q} \atop 0} \hskip 1lcm
{x={p \over q} \atop {\rm otherwise}} \right.$$

\ _Pr

Al o

)=+ 1 1
f(@) { o otherwise

\bigg b \Big L \big ol 5| xS s 050 Ol 4 S Yo onl 6l ) o6 o)l vunlying amilir
oS oo ool 5 (358 S5 o e Llgr sl \Bigg L
$$\Bigg( \bigg( \Big( \big( ( )\big) \Big) \bigg) \Bigg)$$

(o))

cJle
$$\bigg( {n \atop k} \bigg)$$

n
k
sl g8 Jla ) scwlie \choose ()l 8 (sae 1l sae k Ol slas (sl andl
$$n \choose k$$
n
k

dbul |, caslie (sabatws .>Y_,§T WS L Wb \choose 4 \atop \over (slagyle,s 5| S 0 solawl sl
.l Ua> $$n \choose k \over 2$$ Jlw (slpisS

Command type style
$${n \choose k} \over 2%$ @
$$n \choose {k \over 2}$$ (g)

39 03l Linlas iy &y 50 90 5l (S il ole cunl i addl

Command type style
$$n \choose k/2$$ (k%)
$$n \choose {1 \over 2}k$$ (lnk)
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5 Il 5 \begin{env-name} (slo,sws b &5 e it Mlalooes DTEX g bl 51 K S
b Fo 4 A ol Jlel ol J=1s 50 &S cnl (slosgamn (55d oo i gl )5 \end{env-name}
g oo ol
035dn s (s 0T 5148 sl lama (255 S document &S sl pudly o S5 Sl 4 4255 b
reqnarray cequation (math (s> 5w sbbow b s b s o O pd 5 oo solaiwl ol e
Moo 35 i ds o sole Sl 5l e oo b oo 5l st aplsinr ST . wplois LT tabular s array
e a8, 8 4 buses 35h e lowy L»)Ua*o|L3‘qu;_)L5_}aw by o e S sloakes R ypes
5 \begin{center} (b, s> s 4 35b G by waales 0 &5 e slgnl 5 Tl 55 &S s
[.,AJ@)L; [, \end{center}
Jle
\begin{center}
In the center of line

\end{center}
In the center of line

Gt 518 1A\ sten b o o (slgnsl o oS b 1 o (G 51 Gt patlsie &8 55,50 50
5o (s Be s s sk 45 Gam b 5o e 4l K

LJle
\begin{center}
This is two lines in the\\center
\end{center}
This is two lines in the

center

flushleft o flushright L;Lb.la__,;uj S A e QJJS T QJJS ywb LgL,.‘. A.;L‘J;..a))b L
oS (s 02l

environments

Yo
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13,5 eolatwl list Joymae 51 oy @00 4 Glgs oo b lsie cund S 4 sl
\begin{list}{label}{listtitle}
\item

\item

\end{list}

3 835 o0 Jlasl Cund 3050 plas s &S ol (Sle b wslis label 5 cund olsie listtitle , siws cnl o 45

lael )l (S publssn & (5,50 50 - prusion | \item olos 0,88 o (g5l o il o (g5 Wil e
‘...S@ bl s Sl \item[newlabell | gtws boyis o (sl ‘,:.'S)LaJ)Lo 65w olis b e

\begin{list}{\#}{Sides} Sides cJl
\item South # South
\item[\checkmark] North
\item East v North
\item West # Bast
\end{1list}
# West

5,8 ol sl ‘...S@ oolatl i, leis L enumerate b 5 onis (65,1080, leis o G angs 5!
\end{enumerate} , \begin{enumerate} slayle,s 54 ‘SJL.\;&JLA.{;) [.,.m|3>6.e &S awd slgul 5 lawl
i sicse b \item (lojs 0,88 10 (Ssl 5o g 5 a0 L5,

\begin{enumerate} 1. First item

\item First item 9. Second item

\item Second item 3. Third item

\item Third item

\end{enumerate}

‘_g)|.,‘\§%j Sl b ol 5 55 eolazwlitemize lases |l ubﬂ;‘ 8 (SIS angs sl

25 eolawl \item | giws 51 Wb cund g2e

\begin{itemize}

\item First item e First item

\item Second item .
e Second item

\end{itemize}

s ks Ql.a_,f)T b pl 55 sl description bayse sddh (su03, 50 sl U5 L;L,.;Ji_p u.la.wu

5 sd oo atbg odid bold &, 50 4 (6, Ll GlesS,T ol 20,8 o 15 4y S J5Is o \item[ 1 52w o
ol 50 o sl item 4 Cans (5 kaS L_S*’)ﬁ-' shls
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\begin{description}
it LaTeX] is the first it
\item[\LaTek] is the first item INTEX is the first item
\item[\TeX] is the second item ) .
TEX is the second item
\end{description}
23,8 ooliznl i 55,0 55 &, 00 4 lss ge ok 4t (slaloioa ;)
L Jla

\begin{enumerate}

\begin{enumerate}

\item First item of level 1.
\begin{itemize}
\item First item of level 2.
\begin{enumerate}
\item First item of level 3.
\begin{itemize}
\item First item of level 4.

\begin{enumerate}

\item First item of level 5.

\end{enumerate}
\item Second item of level 4.
\end{itemize}
\item Second item of level 3.
\end{enumerate}
\item Second item of level 2.
\end{itemize}
\item Second item of level 1.

\end{enumerate}

1. First item of level 1.

o First item of level 2.
(a) First item of level 3.
— First item of level 4.
i. First item of level 5.
— Second item of level 4.

(b) Second item of level 3.

e Second item of level 2.

2. Second item of level 1.

\item Mathematies

\begin{itemize}
\item Algebra
\item Geometry

\begin{description}

\item[Manifold] is the first branch

\item[Algebra]

\item[Projection] is the third branch

\end{description}
\item Graph Theory
\item Others
\end{itemize}
\item Others
\begin{enumerate}
\item Physics
\item Chemistry
\item ...
\end{enumerate}

\end{enumerate}

1. Mathematies

o Algebra
o Geometry

Manifold is the first branch
Algebra is the second branch
Projection is the third branch

e Graph Theory
e Others

2. Others
(a) Physics
(b) Chemistry
(c) ...

is the second branch
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LobsS sladss Jas sl \quote Jome .l (.AL,s g J ooy Livles slp calises o 95 TEX 0
sl 0l 005 S, Wigd o M J slabas (6w L d?csébfbg S oS U i (sm S5
g oo 0laiwl QLS‘)L» S5 e s Jas sl s \quotation by

There are two quotes of Albert Einstein that lived in (1879-1955)

\begin{quote}

¢‘“There are only two ways to live your life. One is as though nothing is a
miracle. The other is as though everything is a miracle."

\end{quote}

and also :

\begin{quote}

¢‘"Not everything that can be counted counts, and not everything that counts can
be counted."

\end{quote}
There are two quotes of Albert Einstein that lived in (1879-1955) :

“ There are only two ways to live your life. One is as though nothing is a miracle. The

other is as though everything is a miracle.”
and also :

“ Not everything that can be counted counts, and not everything that counts can be

counted.”

(S Fw S Y.y

Cawl omo;)jTﬁ)‘)MSu.gy amulticols b Ol oo (S M Oy 500 4y ke g By > (s,

13,5 oolal
\begin{multicols}{number}

\end{multicols}

AL oo ol Sleslaiwl gl cawl S5 4 r)'Y S o i |y B s slass number | gws ol o
9 (i VY i) 5 S ,185,L \documentstyle [fmultico,..]1{..} &, 5o 4 |, fmultico i
.JJS 6.5 |J fmultico.sty J..ls ‘gs""'""J'»'l" J;UJJ
ozt ol 55 08 ol gy st dlols lais (¢l 015 oo \setlength{\columnsep}d} , siws 3| craizran
ol B g o aliols (e d
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varbatim Jose .Y

Mis t258 By o 2,00 925 (55,5 0439 2 50 &5 ($y50 Olad 4 e 5 (awd &S sl 23V (63150 0
verbatim b 5l 5,50 ol 53 .05b el (6 5smalS aaly S Juol e o o el Cul (Ses
oS (oo oLl
e
\begin{verbatim}
functin factorial(n: Integer): Integer;
begin
if n = 0 then factorial :=1
else factorial :=factorial(n-1) * n;
end;

\end{verbatim}

29 0315 nad Jsame oo 5l B 5sd co alis \tE (..ls L bes ol J505 oo ¢ 29 5 0
Asbe jo \verb+ e 4 giws . Alodd atbg  giwd wed Jowgs sy il slaJlie 5 as, IS 4 @l gtes
sl 4 Lo oS ool o 51 olg go o Juol e cpo 4o &S @lis (0l L S o Jas verbatim e

Y o.\L&.Z..JraJip o Sbangs ol Glg oo + duns

CJl
For generating \LaTeX logo use \verb+\LaTeX+ command.

For generating IATEX logo use \LaTeX command.

tabbing loowe  O.Y

oolawl b 5 S soleT I, e slaJgu ‘_,|y‘5.a tabular Jawa 5 oolatwl b &S aded Jo slacwns o
o S5, 5 b oot csimals ol aile s 51 6,55 glsl ol on 5 tabbing b
25 omiile G US4 w9350 bl ol 5 Shee 0S5 A | ot 5 kil coslate
4 \> S8 L iy ol 55 5 S oo pasiie \= sy @ |, g st Joue jgbie cnl sl Ll
O3S e Sl b (dixe plad 4 55 \\ [ stes g e (B s Oste sl e s

9,050 8 4k slgal

LJle
\begin{tabbing}
ful=nctin factor(n: Integer): Integer;\\
\> be\=gin\\
\>\> if n = 0 then factor :=1\\
\>\> else factor :=factor(n-1) * n;\\
\> end;

\end{tabbing}



ol .V fas fo

functin factor(n: Integer): Integer;
begin
if n = 0 then factor :=1
else factor :=factor(n-1) * n;

end;

)

Sl as e b ol Koo sbple s

b g ST sk (gt G5l san bl Lo ol 51y 1\

(sl glo g iS5 olo g onl) o5 sl i (st S 1 s slajlaw g o\~

ol \ gl 51 b 4] -5 om 3 i 5t S5l 5l a5 AT (oo slaly> A<
(ol o

ol 31 ol 5 G o 5 T o Ot e a3 (6l sty Gloys ol 31 i Gl 48T 0\
ol oo aalsl st

Dsd ge Pl doinr Caly 5Ll o ol a3l e e o\

ol b s L3 1 \KilL oles Sl (slgtsl o 5 S (mme disas o G 50 | lagsias ol g0 48 08 55
osd Pla o

theorem Jows .Y

g o 55 | e Jaoe b Tl oS oslitl (e 53 g o)1 Jle i 5 anlsio &S 5,50
oS 5w 93 5h S b Ll
\newtheorem{env-name}{caption} [within]

\newtheorem{env-name} [numbered-like]{caption}
L b rL‘; Lo [aL‘: o) Al e By o 5l (slanh, &) g0 4 aS (il sl Loy 5 b [aL‘: :env-name e
bl o s s 5l el
@ Ll oo e ol Jlo Glsie 4 0sb oo Ola olads 5l Jud sy b slanl j> &S ,Le icaption e
AL “Lemma” L “Theorem” &, g0
St sl Woe el i Ky 4 Do Yymne 45 ks oo g 5l sl S o swithin o
S s oSl chapter U |, within Juas o,led cowe s brapias
b g ool Sl eslate] &) g0 5o Ll s iy 2 )19 &S wisle anns e S f~L'. :numbered-like o
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\begin{theorem}\label{thmi}

{\it Suppose $f$ is a real function on $[a,bl$, $n$ is a
positive integer, $f°{(n-1)}$ is continous on $[a,b]l$,
$£°{(n)}$ exists for every $t\in (a,b)$.

Let $\alpha$, $\beta$ be distinct points of

$[a,b]$ and define $$p(t)=\sum_{k=0}"{n-1}
{£"{(k)}(\alpha)\over k!}(t-\alpha) “k. \leqno(23)$$
Then there exists a point $x$ between $\alpha$

and $\beta$ such that $$ f(\beta)=p(\beta)+
{£°{(m)}(x)\over n!}(\beta - \alpha) n. \leqno(24)$$}
\end{theorem}

Theorem 3.1 Suppose f is a real function on [a,b], n is a positive integer, f"") is continous
on [a,b], f") exists for every t € (a,b). Let o, B be distinct points of [a,b] and define

n—\ (k) o
(rv) p) =Y oy

k=o

Then there exists a point x between o and 3 such that

(Y1) £(8) = p(B) + (8 — )",
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\newenvironment{proof}[1]{{\bf Proof.}{\rm
#1}}{\hfill$\rule{2mm}{2mm}$}
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\begin{proof}
{Use induction.}

\end{proof}

\begin{prooff}
{Use induction.}

\end{prooff}

Proof. Use induction. [ |

proof Use induction. B
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\put (25,40){\oval(36,36)}
\put (25,40) {\oval (37,37)}
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\documentclass[1l1pt]{article}

%

\input{amssym}

\textwidth = 15 cm \textheight = 22 cm \oddsidemargin = 0 cm
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\newtheorem{prethm}{{\bf Theorem}}

\renewcommand{\theprethm}{{\arabic{prethm}}}

\newenvironment{theorem}{\begin{prethm}{\hspace{-0.5

em}{\bf.}}}{\end{prethm}}

h

\newtheorem{preex}{{\bf Examplel}}

\renewcommand{\thepreex}{\arabic{preex}}

\newenvironment{example}{\begin{preex}{\hspace{-0.5

em}{\bf.}}}{\end{preex}}

h

\newtheorem{presol}{{\bf Solution}}

\renewcommand{\thepresol}{\arabic{presol}}

\newenvironment{solution}{\begin{presol}{\hspace{-0.5

em}{\bf.}}}{\end{presol}}

h

\newtheorem{preproof}{{\bf Proof.}}

\renewcommand{\thepreproof}{}

\newenvironment{proof}[1]{\begin{preproof}{\rm
#1}\hfill{$\rule{2mm}{2mm}$3}}{\end{preproof}}

h

\newcommand{\FTC}[1]{The fundamental Theorem of Calculus, Part #1}

T Tt o Tt o Toto s T To o Yoo To o o o To o 1o o T T to o T To o o o T T o o T To 1o oo T o o o Jo o o o T Tt oo T o o T o 1o oo o

\begin{document}

\title{The Fundamental Theorem of The Calculus}
\author{John Gips }

\date{22 May 2000}

\maketitle

\begin{abstract}

The Fundamental Theorem of Calculus is appropriately named because



\A

is establishes a connection between the two branches of calculus:
differential calculus and integral calculus.

\end{abstract}

\section{\FTC{1}}

\begin{theorem}

If $f$ is continuous on $[a,b]$, then the function $g$ defined by
$8g(x)=\int_a"x f(t)dt\qquad a\leq x\leq b $$

is continuous on $[a,bl$ and differentiable on $(a,b)$, and

$g’ (x)=£(x0)8$.

\end{theorem}

\begin{proof}

{If $x$ and $x+h$ are in $(a,b)$, then

\begin{egnarray*}

g(x+h)-g(x)&=&\int_a~{x+h}f-\int_a"x £\\

&=&(\int_a"x f+\int_x"{x+h} £)-\int_a"x £\\

&=&\int_x"{x+h}f

\end{eqnarrayx*}

and so, for $h\neq 0%,

\begin{equation}

\frac{g(x+h)-g(x) }{h}={1\over h}\int_x"{x+h}f

\end{equation}

For now let us assume that $h>0$. Since $f$ is continuous on
$[x,x+h]$, the Extreme Value Theorem says that three are numbers
$u$ and $v$ in $[x,x+h]$ such that $f(u)=m$ and $f(v)=M$, where
$m$ and $M$ are the absolute minimum and maximum values of $f$ on

$[x,x+h]$ (see figure™\ref{diagram})

\begin{figure} [ht]\hspace{4cm}
\vspace*{5cm}\special{em:graph diagram.bmp}
\caption{\label{diagram}}

\end{figure}

we have

$$mh\leq \int_x"{x+h}f\leq Mh$$

that is,

$$f (Wh\leq \int_x"{x+h}f\leq f(v)h$$}
\end{proof}

\section{\FTC{2}}\1label{par2}
\begin{theorem}
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If f is continuous on $[a,bl$, then

$$\int_a"bf (x)dx=F (b)-F(a)$$

where $F$ is any antiderivative of $f$, that is, $F’=£f$
\end{theorem}

\begin{proof}{ Let $g(x)=\int_a"xf$. We know form Part 1 that

$g’ (x)=g(x)$; then is, $g$ is an antiderivative of $f$. If $F$ is
any other antiderivative of $f$ on $[a,bl$, then We know that $F$
and $g$ differ by a constant:

\begin{equation}\label{eql}

F(x)=g(x)+C

\end{equation}

for $a<x<b$. But both $F$ and $g$ are continuous on $[a,bl$ and
so, by taking limits of both sides of Equation \ref{eql} (as
$x\longrightarrow a"+$ and $x\longrightarrow b"-$), we see that it
also holds when $x=a$ and $x=b$.

$$g(a)=\int_1"a £=0$$

So using Equation \ref{eql} with $x=b$ and $x=a$, we have
\begin{eqnarray*}

F(b)-F(a)&=&[g(b)+C]-[g(a)+CI\\

&=&g(b)-g(a)=g(b)=\int_a bf

\end{eqnarrayx*}

Hend{proof}

\begin{example}

Evaluate the integral $\int_{-2}"1x"3\,dx$.

\end{example}

\begin{solution}{

The function $f(x)=x"3$% is continuous on $[-2,11$ and we know that
an antiderivative is $F (x)=\frac{1}{4}x"4$, so Part\ref{par2} of
the Fundamental Theorem gives

$$\int_{-2}"1x"3dx=F(1)-F(-2)=

\frac{1}{4} (1) “4-\frac{1}{4} (-2) “4=-\frac{15}{4}$$}
\end{solution}

\begin{thebibliography}{99}

\bibitem{stewart} {\it J. Stewart.}

\newblock {\em Calculus}.

\newblock 2nd ed., early transcendentals, 1991.
\end{thebibliography}
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The Fundamental Theorem of The Calculus
John Gips
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Abstract

The Fundamental Theorem of Calculus is appropriately named because is estab-

lishes a connection between the two branches of calculus: differential calculus and

integral calculus.

1 The fundamental Theorem of Calculus, Part 1

Theorem 1. If f is continuous on [a,b], then the function g defined by

:/xf(t)dt a<z<b

is continuous on [a,b] and differentiable on (a,b), and ¢'(z) = f(z).

Proof. If z and = + h are in (a,b), then

glo+h)—g(z) = /fhf—/jf
_ (/amf_'_/xm-i-hf)_/amf
/xm hf

and so, for h # o,

(x-l-h h/

For now let us assume that h > . Since f is continuous on [z, z + h], the Extreme Value Theorem
says that three are numbers u and v in [z, z + h] such that f(u) =m and f(v) = M, where m and

M are the absolute minimum and maximum values of f on [z, 2 + h] (see figure 1) we have

x+h
mhg/ f<Mh

1
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Figure 1:

that is,
z+h
ﬂ@hs/' f <

2 The fundamental Theorem of Calculus, Part 2

Theorem 2.If f is continuous on [a,b], then

b
/f@MZF@—F@

where F' is any antiderivative of f, that is, F' = f

Proof. Let g(z) = [’ f. We know form Part 1 that ¢’(z) = g(z); then is, g is an an-
tiderivative of f. If F is any other antiderivative of f on [a,b], then We know that F' and g differ

by a constant:
F(z) =g(z) + C(2)

for a < x < b. But both F and ¢ are continuous on [a, b] and so, by taking limits of both sides of

Equation (2) (as # — a* and £ — b™), we see that it also holds when z = a and = = b.

wwzﬁmfzo

So using Equation (2) with 2 = b and = = a, we have
Fb)—F(a) = [9(b) +C]—1[g(a) +C]

b
=g©—m@=M®=/f

2



Yo
Example 1. Ewvaluate the integral fi2 z% dx.

Solution 1. The function f(z) = z* is continuous on [—2,1] and we know that an antiderivative

is F(x) = %374, so Part 2 of the Fundamental Theorem gives

/_2 zidr = F(1) — F(-2) = %(1)4 — (=2t =2

Refrences
[1] J. Stewart. Calculus. 2nd ed., early transcendentals, 1991.
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