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env,tex ( A¥ A7 7 4V)

\documentstyle[amsppt]
\nologo
\magnification-\magstepl
\pagewidth(4.ain}
\pageheight[7.4in}
%\hcorrection[—0.4in]
%\vcorrection[-0.4in}
\baselineskip=12pt
\abovedisplayskip-8pt
\belowdisplayskip=8pt
\parskip=5pt
\parindent=-8mm
\document

\input
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5377 AWEES,

(3) AMS-TeX#%* (amstex env.tex) THEHHL T
env.dvi7 7 A Wi21ES,

(4) dvimpr env.dvi T imagen(L—¥ 7Y ¥
ilihd 3, -

T k. tex (TileR)

\enddocument 1 )
\ topmatter
(i) () \title ....\endtitle®H |\title ......... Nendtitle T
M2TU LD B85, ROLS A7y
Rk ciedd . N\author ........ \endauthor | =2 4/
: T, %
Netitle ..N\....\\...\endtitle |\affil ......... Nendaffil Ea'g
NUE D
(2) Axxgnucik, RO HLOMEHT B, \address (...... ] ER3EN
a1 F
Nheading ... \endheading \date (...... } {LEH
\.subheading {...... } N thanks {...... } =50
\proclaim .... \endproclaim Nkeywords {...... } 93
\demo {...... } \\enddemo \subjclass {...... } &,
\roster [Et ) \.endtopmatter
N\item .....
Nitem ..... \endroster
A X
(3) \\title ®©\authorDfijiz R DIF
BxglcsbTa s, N\ Refs
\pretitle {..} \predate {..} £ ¥ X M
Npreaffil {..} \.prepaper {..}

\preauthor {..)
\preabstract {..)}

(1) \pagewidth {~ k)

(2) \\pageheight {J#E:}
(3) \\hcorrection {3#:}
(4)\vcorrection {3}
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O XBEOLVATY I DIEE

(1) \par XEOBREORYY AR ATV
(2) \\beginsection FiLWEiolEn s, 2OBEMEREST S a < VF
[B1] \beginsection  1EEi \par
(3) \proclaim EEEAEREEEDRIT 227V F
[H1] \proclaim RHL, AX \endproclaim
coigs, RiLos s, iNXELEVTCELITEAR
ThUEE, BEOKDY £ Tk (Slanted) &7 5.

(4) \centerline wvyyvy
(5) \item HigEsOLHOaZVF
\itemi tem ELA IEBE S SIcEMLLEVn E ST Za 7 F
COBESOETYREE, \itemD{ETH 5,
(6) \\footnote BiEprkHdoazyF, Shicit, 3152250, #15IK

THiE0RSE, B2 R CHIEORIEINET 5.
5] \footnote {BEOWE} ; BN FOMEESH
¥ hn3,
\Jootnote“${}1 =$ ~ {BHEDOHNE) : “HiEONE
BEES A WEL S, (BIRIBR)
M BEMoFADI Y Fa—v
(i) \parskip BEMIT xTE— IR Baw v F
[#1] \parskip =3 mm DL IEIEIEEY b,
(i) 4SBT 741 & \parskip £V bESREYAVBEEOLBI, ROa7Y
FAH 5,
(4) \smallskip 3pt plus 1pt minus 1pt
3pt AWMOMRE T 2H, ~—VOTHA%EY S
oozt ETHORY, 4pt FedlaiELTd
L, | SEEBERT S,

() \medskip 6pt plus 2pt minus 2pt
() \bigskip 12pt plus 4pt minus 2pt
(=) \vskip EELLER

[#1] \vskip 1.0cm
\skip 1.3cm plus 2mm minus 1.5mm

O Fhoyyhiia<wv ¥

a=vF  Fhk b awvy Fh &
\rm u—=y Roman AN FATI4% Typewriter
sl ik Slanted \bf K- ¥ Bold

it A5Y oy Italic
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8. The Solution of Nonlinear Equations

8.2 Functional Iteration

1. Let = = g(y) be the function inverse to y = f(z).

(a) By using induction, show that we can write

Tk
9P () = T k=1,2,3,...
where z is a polynomial in ', ", ..., y* which satisfies the recurrence
relation
dX
Xpg1 = d—;y' —(2n — 1) Xny", X, n=123,...

(b). Using this result to find explicit expression for g¥)(y) for k = 1,2, 3.1

2.
(a) Show that the convergence of a functional iteration method of order
1 implies that the asymptotic error constant is less than equal 1.*
%
% A sample document for AMS-TeX
%
%

\beginsection 8. The Solution of Nonlinear Equations \par
\beginsection 8.2 Functional Iteration \par

\item{\bf 1.} Let $x=g(y)$ be the function inverse to $y=f(x)$.
\par

\itemitem($(a)$} By using induction, show that we can write

$$9 [(X)1(y) = \frac{x k}{(y') {2k-1}},\gquad k = 1,2,3,\dotss$$
where $x_k$ is a polynomial in $y', y'',\dots,y k$ which satisfies
the recurrence relation

$$ X_(n+l} = \frac{dX_n}(dx}y'—(2n-1)X ny'', \qquad X_1,

\gquad n = 1,2,3, \dots $$

\itemitem{$(b)$} Using this result to

find explicit expression for

$9 {(k)}(y)$ for $k=1,2,3$%.\footnote{Ostrowski(1973),pp.20-22. }\par
\item{\bf 2.]}\par

\itemitem{$(a)$} Show that the convergence of a functional iteration
method of order 1 implies that the asymptotic error constant is
less than equal 1.\footnote"${)} *$"{See section 3.}\par

10Ostrowski(1973),pp.20-22.
*See section 3.
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O To~x=—y~05E
<fTOoHRHE>

(1) \linebreak

(2) \newnline

(@ \\nolinebreak
(4) \allonlinebreak

<#HRo5HEH >

(1) \\mathbreak
(2) \\nomathbreak
(3) \\allowmathbreak

<R—UMNA>

(1) \\pagebreak
(2) \\newpage

(3) \\nopagebreak

O HokHDa~—2

<5578 (ASRFhIERD~— Y DFIH) >

(1) \midspace {F#} \caption (..}
(2) \midspace (i} \caption\captionwidth (:F#&} (..}

<_R—y 0%kl (ASRFNIFRO~—YDEIH) >

(1) \\topspace {3} \caption {..}
\\lopspace {i7%)} \caption\captionwidth {#&} (..}
(ko)

point(the lines of this manual are 12pt apart)

pt
pc
in
bp
cm
mm
dd

cc
sp

pica (lpc = 12pt)

inch (1 in = 72.27pt)

big point (72bp = 1 in)
centimeler (2.54cm = 1 in)
millimeter (10mm = lcm)

didot point (1157dd = 1238pt)
cicero (I cc = 12dd)

scaled point(65536sp = 1pl)

o THART B,

#BHAXDOZ S TIHFMNAT B,

SETR=IUMNAT B,

COTHMAL, WMDITRAEAR LN,
S CTIMAL TRV,

CoTHMALTOEY, ( ¥y Y2 0fiREE)

BRXOZ S CITMNALTIHAELRY,

BROZCTCITNALTHLL,

SoTR—UMAL, HOR—YORBIIIEEEDID B,

CITR=UMNALTRAESE,

(1)

.3 in
Ipt

+ 29 pc
-0.0lin

Ocm



KSTS/RR-88/002
February 18, 1988

O #st( TeXt STYLE)

B, TeXt style(T-style) &Disply style(D-style) &2 5,

TeXt style:

Display style:

() ERERAF

$ ... $ i XEohTUMY 5,

$$..... $$ ; —fTPA L& BT LA Bl il 3 5.
$x72% or $x\sp$

$x"a$ or $x\sp$

$x"\alpha$ or $x\sp\alpha$

$x_2$ or $x\sb2$

$x_y$ or $x\sb y

$A_b"a$ or SA\sb b\sp2$

$\Gamma_{y~a_b} " (z_c"d}s

(2) ¥ v = ( primary, secondary’s&)

fl
gm

f2

f'lg()lg' (=)

vit+vr+y

3 BE

V(@)
V2
~tYa

"
3

$£\prime$

$g'(172% % or,$gf[\primg2}$
$f 27\prime$ % or $£f 2'$
$E'[g(x)1g" (0)$
Sy_l'+y_2''+y_3'''$

$\sart(2)$
$\sqgrt{x~3+\sqrt\alpha}$
$\root 3 \of 2%

$\root m\of [x n+y n}$
$\root n+l \of a$
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@) —HERET

zT+y—=z
T+y*xz
zxy/z
T=y>z
zi=y

< y#z

(% RYyis

f(z,y;2)

f:A—B
f:A:— B

©® 7rev RS

o (grave accent) \'o

6 (acute accent) \'o

) (circuinfiex or “hat”) \"o

o (umlaut or dieresis) \"o

o (tilde or “squiggle”) \-o

[ (breve accent) \ut

6 (haZek or “check”) \v o

8 (long Hungarian umlaut) \H o

5 (macron or “bar”") \B o
[+ (bar-under accent) \b o

o (dot accent) \D o

0 (dot-under accent) \d o

Q (cedilla) \c o
e, E \oe, \OE
o, £ \ae, \AE
3 A \aa, \AA
g, @ \o, \O

L, L \1, \L

8 \ss

Sx+y—z$
Sx+y*z$
$x*y/z$
$x=y>z$
$x:=Y$
$x\le\ y\ne z%

$f(X,YiZ)$
$f:A\to B$
$f:A\colon \to B$

A-T
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ACCENTS IN MATH MODE

$\hat a$ i,f~ $\widehat x,\widetilde x$
$\check a$ Iy, Ty S\w?dehat{xy},\widetilde{xy}s
$\tilde a$ Tyz,TYz s\WIdehat{xyz).\Widetiide{xyz}s

$\acute a$
$\grave a$
$\dot a$
$\ddot a$
$\dddot a$
$\ddddot a$
$\breve a$
$\bar a$
$\vec a$

O

P &

COMPOUND SYMBOLS

Mathem.alicians often like Lo make new symbols by sctting things over or under
a symbol, instead of as a superscript or subscript. AyqS-TEX gives you \overset
and \underset to accomplish this:

$\underset X\to A$

A

X

X $\underset\alpha\beta\to X$

af

o8, $\overset\alpha\beta\to\longrightarrow$
def $\overset\text{def}\to=$

% $\overset s\to{\underset A\to X}$

(z-s(z))(y - s(y)) $\bigl(x-8(x)\bigr)\bigl(y-s(y)\bigr)$
[z~ sl2]] [y - sly]] $\biglx-s[x]\bigr]\bigl [y-s[y]\bigr]$
JI=l + Iyl] $\bigll Ix|+lyl \bigri$

|VA] $\bigl\1floor\sqrt A\bigr\rfloor$

reverse slash: \ \backslash
upward arrow: | \uparrow
double upward arrow: ff \Uparrow
downward arrow: | \downarrow
double downward arrow: § \Downarrow
up-and-down arrow: | \updownarrow
double up-and-down arrow: § \Updownarrow

A-8
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O #3X (Display Style)

Display Style ORIk, BBMC—iTHEHSh, zofTodhRIcEHN N,

TeXt Style& ik, HRPERMC &85,

) 28, E3EK

-t
+
(ST ]

1+

(1R

$$z=\frac(x+y 2} (x-y_2}-1%$
or $$z= [[x+y 2} \over

$$a_0 + \cfracl \\
a_1l + \cfracl \\
a_2 + \cfrac 1 \\
a_3 + \cfrac 1 \\
a_4

\endcfrac $$

$$\frac x[1+\frac x2}$$
$$\dfrac x(1 +\dfrac x2}$$

() $8, B3 ETROLEORE)

};"‘ $$\sum_{n=1}"n a_is$$ //
/.b $$\int_a"bss

0L BOHMoMBONEERROLIICHET S itk ERTE S,
o \NoLimi tsOnSums

\\sum

\int, \oint/g &

\max, \min 7% &

$$\1ints$

(x-y"2}1-1%%

/ / $$\idotsint$$

o
Lo

\LimitsOnSums

N\LimitsOnlnts

max
© XLini tsOnNames

S ;

N\NolimitsOnints

\NoLimi tsOnNames
max—,
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(3 BE EFMCELEAE 0BRSS EREINS, )

1441+ 1+J1+Vﬁ+ 1+y/1+v3+=

$$\sqrt[1+\sqrt{1+\sqrt{1+\sqrt 1+
\sqart{l+\sqrt{1+\sqrt{1+\sqrt{3+x}1111}}}1$$

@) B2 RoL> LRy FAHEIATYN S, )

\arccos \cot \exp (L)\1lim \sec
\arcsin \coth (L) \gecd \1n \sin
\arctan \¢sc \hom \log \sinh
\arg \deg (L) \inf (L) \max (L) \sup
\cos (L) \det \ker (L) \min \tan
\cosh \dim \1g (L)\Pr \tanh

(3] 2,
sin®z + cos”z = 1 $$\sin"2x+\cos"2x = 1$$

log,z = (logy e)(logz)  $$\log_2x=(\log_2 e)(\log x)$$
$$\sin2\theta=2\sin\theta\cos\thetass

8in 20 = 28in 0 cos §

lim $\varliminf$
litn $\varlimsup$
!EE $\varinjlim$
liﬂ $\varprojlim$

) 2AR—vvy (LVELVHRBIZT 3D, BBEAR-Y VI EHAET
T2 ENBEICHEZIEDD B, )

o thin space (normally 1/6 of a quad)
> medium space (normally 2/9 of a quad)
N thick spce (normally 5/18 of a quad)
AN negative thin space (normally -1/6 of a quad)
VALLES $\sqrt{\.\log x}$
lv.1) SN0, )8
log 1t (log log 1)? $\log n\.(\log\log n)"2$
772 ©o$x=2\1/28
n/logn $n/\!\log n$
r+ A $\Camma_{\!2}+\Delta~{\!2)$
R sR_1{}"JO_{(\'k1)$
b b
/ / $8\int_1-b\!\int_a"bs$
) Ja
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(6) AmgiLs

\dots AMS-TeX Tit, MHRICH B b L Y BHTHOFEEANR
Th, F¥Atrte—FebHRe—FTbilTE 5,
HRE—FTohidlHT 3L, iiBOXEPRS A ML
9, \ldots # it \cdots MEHEHEIRE N 3,

AMS-TeX Tk, Roa=v FbHAITE 3,

\dotsc avezPkiauroi
\dotsb 2 RN T Ol
\dotsi RisicsH
\dotsm Wi SH
\dotso Z Dk
M &&
(z€ A(n) | z€ B(n)) $\bigl(x\in A(n)\bigmix\in B(n)\bigr)$
UnXa [N, Ya $\bigcup_n X_n\bigm\I\bigcap_n Y_n$
< (“less than or cqual”) \leq or \le
> (“greater than or cqual”) \geq or \ge
# (“not equal™) \neq or \ne
¢ (“not in”) \notin

) BEFY

$3
f(e) = z+ 1. forr>0 f(x)=\cases x+1,&\text{for $x>0$}\\
“lz-1.  forz<o. " x-1,&\text{for $x\1e0$}.\endcases

A-11



KSTS/RR-88/002
February 18, 1988

9 HAOHETAA

@® \align ..... \endalign
f(z)=2*+2 $$\align .
9(z) = f(z) + p(2) £(x) & = X 2 +2 \\
- (x) & = £(x) + p(x)\\
h(z) = p(z) +9(z) + ¢(=) R(x) & = p(x) +3(x) +q(x)
\endalign$$
(1) 1nax(j,g)=.f_+_g_';l__g|'
$$\align

oy f-etl/+4l
(2) max(f, —g) = 2 : \max(f.g) &=\frac{f+g+If-gli}2, \tagl \\

\max(f,-g) &=\frac{f-g+|f+gl}2. \tag2
\endalign$$

(4) BEORHO\NTR—IYMNLLTHLIVBEIE, \\ D&
\.allowdisplaybreak &A%,

(n) BRAOBHONNTR—INELIELVIBEIR, \\O&I,
\displaybreak *Aih 3,

(N) BEXOBHOFEBONNTR—INLLTHIVBER,
\align @Rtz \allowdisplaybreaks A3,

@® \split..... \endsplit
$$ ... 884kt | DICE LHTEBEDU AL EFRINEMD,

@ \multline ..... \.endmul tline
WEHARE

@® ‘\gather ..... \.endgather
HELAFET, BXOROLY Y vIrDHEITI, i ¢8 THLLD S
{7830 % 3,
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@ \aligned ..... \\endal igned
250 LORRHE HA
o= Jlz
) f(z r=a-f s
A= f(z%) =27 : Meft\{
N= j‘(z:‘) \aligned \alphak=£(z)\\ \betak={(z"2)\\
\gammak=f (z-3)\endaligned
\right\}\qquad\left\{
;;Hgnud xk=\alpha~2-\beta\\ yk=2\gamma\endaligned \right\}.
@ \alignat ...... \endalignat

FHNC b E L MBREL LT 5, SHoKENEEITIa vy FELT
\topaligne_d, N\botaligned, \xalignat, \xxalignat

® 135 (\matrix )

$3
A=\left( \matrix
T—A 1 0 x-\lambda & 1 & O\\
A= 0 z-A 1 . 0 & x-\lambda & 1\\
0 0 -2 0 & 0 & x-\lambda
\endmatrix \right).
$s
@® \pmatrix :...\endpmatrix ( ) TH - \matrix
‘@ N\bmatrix ....\endbmatrix [ ] ©B-fc\matrix
@® \matrix ....\endvmatrix || eBH - \matrix
@ \Vmatrix ....\endVmatrix b 0 TBl - e \matrix

BEOLEEYE, AFY, £VFY v A \format TIHET B &N TN D,
FRomEER, \\ 0 \vspace (T} EANTITI.
AGkpTpacl, kOB,

$$ {\spreadmatrixlines {3#) \matrix .... \endmatrix} $$
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1D BRoESOIEE

(2-5) X =y + 22

$$x =y + z12 \\tag2--5%%
BRESOHE

BABBOER, AFALT7 7 A ML S5,
(D) \TagsOnRight RZANTrAnickdd, BRESEHXOAHRC R,

(2) \TagsOnleft
(3 \TagsfsMath
(4) \\TagsAsText
(5) \\CenteredTagsOnSplits

(12) Commutative Diagram

ZFANT AN L O3, BRABESERK O LR,
\tag DgE#HREe—FLT 3,

\tag Dg%EFFAPE—FETE, (F74F)
Nsplit Lo EFhRICHBRES £ 5,

ch...... \.endCD
bl $$
G —— h N
fl Tg G @\alpha > h\\
@Vf\@QI(\b t <@1:AgA A
G' eta !
G P H' \endCbh
$$
(RHIDEIE)
G h
@>>> )
T 51 & +
@VW | 1 fiif | @AAA
& Z ) & X
@<<<
G’ H
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(13) zoit

k times

e ——
z+--+2

Tz+y+z
N e’

>0

+ -.+f(§)=

$$\oversetbrace \text{$k$ times} \to
{x+\dots+x}$$
$$\undersetbrace >\,0 \to{x+y+z}$$

$$\underline 4$$
$$\underline{\underline{4+x}}$$

$$x~{\underline n+m}$$
$$\overline{\overline{x 3}+x"{x"3}}$$

And you can pul arrows of various sorts over a formula:

$$\overrightarrow{x+y}$$
$$\overleftarrow{x-y}$$
$$A-{\overleftrightarrow{x+y}}$$

(Lreri)im=e

S ———

n times

n times

$$
\underbrace{f\biggl(\frac 1n\biggr) +\dots +
f\biggl(\frac in\biggr)}_[\text{$n$ times}}=
f\biggl(\,\underbrace[\frac 1n +\do?s +
\frac in}_{\text({$n$ times}}\, \biggr)
f(l)=c.
$$

Y= S =)

TEA

O0#z€A

$$

\define\sumstar{\sideset \and™* \to\sum}
\sumstar_{x\in A}f(x)=\sum_{O\ne x\in A}f(x)
$$
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O puxmMoBsH
® BEoLM: Axoht By \cite (10, Theorem 4y ..... E®ml o,
By (10, Theorem 4 ] ...... o cERINS,

® BEXMOa<VF EXHMOMFERIBAEIEET 5.

\Refs RIlLoBR%EY 3,
\ref L DOXHONEE Y, DFORHER, 47 aFrT, NIF
LHHBTH B,
\\no BEXMES( \key F+—7—F)
\by F#H( 30 1E, \wmanyby, \bysame)

\\pages = (|- T T D & S \page)
\\paper /X0y A L

N\yr iE

\vol Es

NJjour Mg ( RodhoBAIiE, \inbook)
\toappear to appear

\issue special jssue

\.endrel | DDXFRDEEDHD

U 1] AoiBEaicit, \paper D{8H Y I \book &1 5o CoBEIE,
\publ HiRgE 4L
\publaddr gD
MR TE 3,
[iE 2] WM @ \paperinfo \bookinfo, \[linalinfo, Fi, 2 2P LR
A1t edsd \morerel HH5.

O z22AvtHiT
% Fimoo=w—sAERLBEOXE, a4 Y bXEED,
: riil, %o—oNbB{TOrEYLES,
\.comment
]COvaFrﬂinkiﬁm.:fvfiaﬁ&
\\endcommen t
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O *—k—FIRAVBACHETE 3BANES

The following control sequences may be used if your keyboard lacks certain
keys, or if they are inconvenient to type:

Use For
\lbrack [
\1q !
\rbrack ]
\rq '
\sp -
\sb

\tie -
\vert |

I you uced to use a control sequence for a particular key like ', then you will
also need another control sequence to stand for the combination \':

Use For
\acuteaccent \’
\graveaccent \*
\hataccent \"~
\tildeaccent \~
\underscore AW
\Vert A

Notice that the shorter nunes \acute, ...,\tilde arc alrcady used for accents
in math mode.
The control sequences

\lbrace \{
\rbrace \}

may be used for printed curly braces. On foreign keyboards, using the extended
ASCII coding. the curly braces themselves may actually be replaced by accented
Jetters. In such situations the < and > keys might be used for grouping instead.
with special control sequences like \1ess and \greater supplicd for these printed
symbols.
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The math symbols + —

O #HiAT— FCHA>HHLES

keyboard. \vert,\lbrack.\rbrack,\1brace,\rbrace

instead of 1, [, 1, M \} and

*,

» Lowercase Greck letters.

- e Uppercase Greek letters.

Uppercase Greek letters come in the ordinary style, in a

boldflace:

' \Gamma A \Delta 6 \Theta

= O\ M \Pi £ \Sigma

¢ \Phi ¥ \Psi {1 \Omega

' \varGamma A \varDelta 6 \varTheta
£ \varXi T \varPi 2 \varSigma
¢ \varPhi ¥ \varPsi {) \varOmega
T \boldGamma A \boldDelta © \boldTheta
E \boldXi IT \boldPi L \boldSigma
& \boldPhi ¥ \boldPsi 1 \boldOmega

 “Calligraphic” uppercase letters.

The uppercase letters A, ...,

e Binary operators.

\pm

\mp
\setminus
\cdot
\times
\ast
\star
\diamond
\circ
\bullet
\div

o H |

. @ 0 O % * X

4QpO~vaeC3IECD

Some mathematicians use the op
tice that \dagger and \ddagger arc used when 1

ators.

Z are obtained as \Cal A,

\cap

\cup

\uplus

\sqcap

\sqcup
\triangleleft
\triangleright
\wr

\bigcirc
\bigtriangleup
\bigtriangledown

< > |/ ()| ]and« arc available from the

and \ast can be used

« \alpha A \beta ~ . \gamma & \delta

¢ \epsilon € \varepsilon ¢ \zeta n \eta

0 \theta J \vartheta t \iota x \kappa

A \lambda 1t \mu v \nu £ \xi

. \pi w \varpi p \rho ¢ \varrho
o \sigma ¢ \varsigma r \tau v \upsilon
¢ \phi v \varphi x \chi ¥ \psi

w \omega

slanted variant, and in

A \Lambda
T \Upsilon

A \varLambda
T \varUpsilon

A \boldLambda
T \boldUpsilen

...y \Cal Z

\vee, \lor
\wedge, \land
\oplus
\ominus
\otimes
\oslash
\odot
\dagger
\ddagger
\amalg
\and

OO0 ® > <

crator &, produced by \and, instead of A. No-
and { function as binary oper-
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e Binary relations.

< \leq, \le > \geq, \ge = \e?uiv
< \prec > \succ ~ \s%m

=< \preceq > \succeq >~ \simeq
< \11 > \gg =< \asymp
C \subset D \supset ~ \approx
C \subseteq 2 \supseteq = \cong
C \sgsubseteq 3 \sqsupseteq pa \bowtie
€ \in 9 \ni, \owns « \propto
F \vdash - \dashv }= \models
— \smile | \mid = \doteq
~ \frown | \parallel L \perp
# \neq, \ne ¢ \notin

\nid and \parallel are the same characters that you get with | and \I, but
treated as binary relations, so that they get extra space around them.

Many of these relations can be negated by putting \no.t; belore then.). .For ex-
ample, \not\subset gives ¢. And \ne and \neq are sunply. abbreviations for
\not=. But the positioning isn’t always ideal, and, in particular, you should
always use \notin for ¢, rather than \not\in.

e Miscellaneous ordinary symbols.

R \aleph ! \prime vV \forall

h  \hbar # \emptyset 3 \exists

t \imath V Xnabla = \neg, \lnot
7 \jmath v \surd b \flat

¢ \ell T \top b \natural

y \wp 1 \bot i \sharp

RN \Re I\l \Vert & \clubsuit
S \Im £ \angle ¢ \diamondsuit
d \partial A \triangle O \heartsuit
oo \infty \ \backslash # \spadesuit
/[ \smallint t \dag { \ddag

9 \p § \s

\imath and \jmath are for accenting: $\hat\imath$ yiclds i. \backslash
(rather than \setminus) shonld be used for double cosets (G\H), and to indicate
that p divides n (p\n). \prime is mainly used for superscripts and subseripts.
The \angle symbol is built up from other picees, and does not get smaller in
subscripts and superseripts (see page 262). \smallint and \surd are scldom
used. \dag, \ddag, \P and \S might be uscd for special effects; they change size
correctly in subscripts and superseripts.

£ \not< # \not> # \not=
£ \not\legq 2 \not\geq # \not\equiv
# \not\prec ¥ \not\succ % \not\sim

2 \not\preceq

¢ \not\subset

€ \not\subseteq
Z \not\sqgsubseteq

¥ \not\succeg

2 \not\supset

© 2 \not\supseteq

2 \not\sgsupseteq

A-19
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e Arrows.
— \leftarrow, \gets ~— \longleftarrow
< \Leftarrow <= \Longleftarrow
— \rightarrow, \to — \longrightarrow
=  \Rightarrow => \Longrightarrow
— \leftrightarrow +~—— \longleftrightarrow
< \Leftrightarrow <= \Longleftrightarrow
1 \uparrow ft \Uparrow
] \downarrow 1] \Downarrow
1 \updownarrow ¢ \Updownarrow
/" \nearrow . \searrow
/ \swarrow . \nwarrow
—  \mapsto +— \longmapsto
— \hookleftarrow < \hookrightarrow
— \leftharpoonup — \leftharpoondown
—  \rightharpoonup — \rightharpoondown
= \rightleftharpoons

The vertical arrows are “delimiters”, like the others listed below, and change size
when used after \left and \right. The control sequence \iff produces an ar-
row just like \Longleftrightarrow, except that there is more space around
it.  AMS-TEX also provides \implies and \impliedby, which are just like
\Longrightarrow and \Longleftarrow, respectively, but again with more space
around them.

o Large operators like }_.
All large operators come in two sizes, with the larger used for \dsize.

) \sum N[ \bigeap OQ) \bigodot
] \prod U \bigeup ® Q) \bigotimes
U] \coprod U] \bigsqcup B EP \vigopius
V'V \bigvee |4} \biguplus A /\ \vigwedge

o Large operators like [.

|
i/

\int \oint

i
If /// \iiint
ffff/// \iiiint

If // \idotsint
¢ Delimiters.

The following symbols are recognized as “delimiters™.

\iint

(¢ [ [, \lbrack { \{, \lbrace
) ) ] 1, \rbrack } \}, \rbrace
| \lfloor [ \lceil ( \langle

] \rfloor 1 \rceil ) \rangle

| 1, \vert I \I, \Vert ]/ /

\ \backslash

All the up and down arrows ¢an also be used as delimiters. Morcover, < and >
can be used instead of \langle and \rangle after \left and \right. And, of
course, there is also *." for an “empty™ delimiter after \left and \right.
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<< AVvFv I A >>>

[BADOHZE HA]
O align C-19 C-20 €-21 C-26 C-21 C-31 C-32 C-43 C-44
QO aligned C-19 C-20 €-22 C-23 C-25
QO alignat c-29 C-30 C-31
O split Cc-26 C-27 C-28
O multline c-23 C-28 C-29
QO gather C-24 C-25
(1BAHY]
QO cases C-20 C-44
(%K)
O»# c3 c4 C8 C9 C-10 C-11 C-13 C-14 C-16
C-17 C-18 C-22 €-23 C-32 C-43 C-44
O 2 1EHE c-3 C-4 C-15 C-26
O#HE C-5
Oru C.8 C-12 C-13 C-14 C-15 C-16 C-21 C-26 C-29
: C-30 C-31 C-43
O#H c-8 C-12 C-13 ¢€-17 C-18 C-28 C-33
OnR= c-6 C7 €9 C-14 C-21 C-22 C-25 C-43
@)} &4 c-10 C-11 c-16 C-17 C-18 C-20 c-24 C-29 C-31
Q%4 Cc-14 C-15
QERES C-90 C-21 C-23 C-24 C-25 C-26 C-28 C-3l C-44
Ofr5l ¢-34 C-35 C-36 C-37 C-38 C-39
(OCom. Diagram C-40 C-41
OTFe, xH c-6 C-33
[@;ET c-1 ¢-8 ¢C-9
OtextxX C-20 C-30 C-43 C-44
O 1Rk C-42
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Z10
23y}

(2 +1)°

$x\sp2$
$x\sp a$
$x\sp\alpha$
$2\sp x$

$x”28%
$x7y$

$x\sb2$
$x\sb y$

$x_2$
$x_Y$

$x72y" 2%
$x\sp2y\sp2$
$x~ 2y "2¢
$x_2y_2$
$_2F_3%
${}_2F 3%

$z=x"(2y]$
$x_[y+z)=w$
$27[32])s

$x_(10}s
$xTIN\[3y\}1$

§(x+1)"3%
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(x2)3 $(xh2)A3$
(2] $[x72]73%
{=?)% s\(x"2\]1"(3y)$
( +1)° $T(x+1))73$
(,:2)3 $((x"2)]173%
[=?] $([x72])738
{2} SUNL X2\ 17 (3y)$
((=2)*)" $TCL(X"2)}73)1 748
at* $a"(b"cl$
2(2%) $270(27x))$
22" $27[27(27x1)$
2(a+8)? $27[(a+b)"2]$
Ty, $x_(y_2)$
Iy $x_{y"2)$
(,+y+,)z+a $(\sssize x+ \ssize(y+z}) [\tsize[z+\bold a}}$
A $A"a_bs
A} $A b~ a$
233t $x"[3141516)_(92) + \pi$
24 -
rv: $\Gamma_{y a_b} {z_x"d}$
A%y $(aTa)_bs or $ATa[)_b$
z;? $[(x_1172¢ or $x_1{172s
Rif i SR_1(17I0I_(ki)$
v+’ $y_17\prime + y~ {\prime\prime\prime}_2$
F*(2)N fu(p) $f\ast(x)\cap f_\ast(\mu)$
R:"r';"mm $Rﬁ[iii]_[mmm}$
REELE $R™1_m() "L m{}"L m$
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)

n+1l
k2

$$ \frac[x+y 2} (k+1}$$
$$ x+ \frac[y~2} k +1 $§

$$x+\frac{y 2} [(k+1]$$

$$x+y " (\frac 2 [k+1}}$s

$$x=\frac(y~2) (k+1]$$

$${\frac n 2} + [\frac n 2 }$$

ss\dfrac(a+1]b\bigg/Adfrac(c+1]dss

ssn\atop k$$
ssn\choose k $$

s$n\choose k$.

ssn+l\atop k™ 2$$
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L~
x 3
S

|

—~
G T3
~— N~ \m /

“

I+
-+
=

$$n+[1\choose k}“"2$%

$$\frac n ([2+[\frac n2}}ss

$$\frac{([\frac n 2 } + n} 2$$

s$n\choose(\frac k 2}$$
$$\frac( (n\choose k}} 28%%

$s(n\choose k} \over 2 $$

$$n\choose k/2$$%

$sn\choose[\fracl 2} k$$

$$\frac [\dsize[n\choose k}} 2§$%

$${\frac[\bold(\frac n2} + \bold[n}] 2]$%

$$\frac [\dsize(\frac n2}+n} 2$$%

c-L
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a; +

$$\dfracl{a_l+{\dfrac 1l{a_2+\dfracl{a_3]}}}$$

s$\cfrac n_1\\
d_l+\cfrac n_2\\

d_2
\endcfracs$$

$$\cfrac {£(n, 1)1\
d_1+\cfrac n_2\\
d_2-\cfrac 1\\

d3
\endcfrac$$

$$\lcfrac n_1\\
d_1+\lefrac n_2\\
d_2-\cfrac 1\\
{d+3}

\endcfrac$$

Cc-5
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3. $$\underline 3$$
3.1456 $$\underline [3.1456)$$
4tz $s\underline [\underline[4+x]]}$$
gotm $$x”~ (\underline n+m}$$
=+ $$\overline[\overline[x’"GHy“[y”S]]$$ |
_.‘,':‘__y $‘$\overleftarrow {x-y}$$
Ity ss\overrightarrow [x+y}$$
AFTY ssA”[\overleftrightarrow (x+y}} $%
V3 $$\sqrt 3$%
VT3 ss\sqrt(x+3)$s
V1=z2 $$\sqrt(1-x"2}$$
\/% $$\sart(\frac a b}$$

c-6
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ss\sqrt[1+\sqrt[2+\sqrtl3+\sqrtl

144[2+ J3+\/4+ V5+ VO+Vitsz 4+\sqrt[5+\sqrt[6+\sqrt[7+X]]})]])ss

( formula) ss\left( \; formula \; \right)s%
[ formula] ss\left[ \; formula \; \right]$$
| $slss
I ss\lss
L $$\1floors$$
] $s\rfloor$$
[ ss\lceil$s$
] © s$\rceilss
( gs\langle$s$
) $$\rangles$s$
1 3
1+ (1 —:::2) ss1t\left((\frac 1 {1-x"2) N\right)~3s$
T = [ky_’: 3] $sx=\left[y 3\atop k+3\right]ss

Cc-7
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[a + b] $$\left[\frac(a+b)2\right]$$
2
1
f(z) = T $$£(x) = \fracl[\left[\dfrac lx\right]]$$
T
1 )l $
Al = { /o If |”} \Tf\l_p-\left\[\int_O‘l

| £] "p\right\} ~(\frac 1lp}s$s

b ¢ b\* [c lﬂ)
2 = 2 - —_ —_ — _— — .
a +b:t:+c._a<:c +ux+u) =a [(T—*.Zu) + (u da

$$ .
ax”2+bx+c = a\left( x 2+\frac bax +\frac ca \right)
=a\left[\left(x+\frac b[2al\right) 2+

\left(\frac ca — \frac {b 2}[4a} \right)\right}.$$

d bv wY+(V, B_‘iV_ ii’rac d{dt}\langle V, W \rangle
E(V’W)= Tt dt [ =\left<\frac (DV}[dt} W\right> +
\left<V,\frac [DW}([dt} \right>.
$$
n 2 ~ R
(ZAI:) $$\biggl(\sum_[k=1]"n A_k \biggr) 2%

(.2::1 miyi)2 = i:zl(a:;y.')z + 3 ziviTvj

it

$$\biggl(\sum_{i=1}"n x_i y_i \biggr)~2
= \sum_{i=1}"n(x iy _1)"2 +

\sum_{1i \ne Jj} x iy_ix jy j
$$

c-8
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a c .
z+yE (3, a‘] $$x+y\in\left((\frac a b},
a ¢ (\frac c d) \right]ss
b'd $sx+y\in\left] (\frac a b},
(\frac c d} \right[$s
1 3
1+{i':;} $$1H\left\[\frac 1 (1-x72} \right\] " 3ss
"5” _ =l $$\left\| \frac x a \right\]|
all = | ~(\frac {(\|x\|} (lal})ss
dy
Io $$\left. \frac (dy} {dx} \right]|_[(x=a}$$
c+1 2 -
4 z $$\left. \frac [c+1l} 4 \right/x 2%$%
12/c+1 $$x"2\left/ \frac [c+l]) d \right.$$
4 .
dy 2 $$\left[\left. \frac (dy) (dx]}
[E:_z:_ :=a] ' \rightl_(x-n]\right] Tasg
B -C D $$
T+ o= + a (y +_2_5) . x+\frac B[2A} =\pm\sgrt{\frac(-C}A]}

\left(y+\frac D[2C} \right).
$$

2 2 $$ . -
' - =\f left(\dfrac[1+\sgrt 5)}2\right)”2
(1+\/3) - (1 \/5) E"\_;eft}\giiac{:}l—\sqrt 5}2\right)~2} {\sqrt 5}
$$
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v = f(z + constant)
y=f(z + constant)
Fo=Facy + Fnog, n>1.
Fy= 'n;l + Fo-a, n>1.

Fo=F,_1+ F._2 for every n > 1

sin 20 = 2sinf cos §

sin(2z) = 2sinz cos

elugz: =z

sinfz +cos?z =1

log, = = (log, €)(log z)

max log, P,
1<n<m 62

sinz

lim
z—0 T

maxi <n<m logy P
sinz

limz—o

$8y = f(x + constant) $$

$8y = f(x + \text{constant})$$

$$F_n = F_ [n-1} + F_(n-2),
\quad n >1.$$

$$F n = F_ [n-1} + F_[n-2],
\gquad n >1.$$

$SF n = F_{n=1}+F_(n-2)\gquad
\text{for (\sl every} } n >135$

$$\sin2\theta = 2\sin\theta\cos\theta$s$

$$\sin(2x) = 2\sin x \cos x$$%

$se [\, \log x} = x$$

$$\sin"2x + \cos™2x = 1$$
$5\log_2x=(\log_2 e)(\log x)$$
$$\max_{1<n<m}\log_2P_n$%
ss\lim [x\to O}[\frac [\sin x] x}1$$

$S\frac [\max {1<n<m}\log_2P " n}
{\1im_{x\to 0}
{\frac [\sin x}x}] $%
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max log, P,
1<n<m 62 I'n

smmzx

lim
z—0 T

Log, z

Log

2Log, z

f(=)

z=0 x

£ dsize[\nmx_[1(n<m)\1og__?.l’_n) )
$9\frac [}\dsize[\lim_[x\to 0}
{\frac {\sin x] x])}$$
$$\operatorname[Log}_2x$$

$se” [\, \operatorname{Log}}$$

$$\def\Log [\operatorname(Log}}2~ {\,\Log_2 x}$%?

$$\operatornamewithlimits{Res}
_{x=0}{\frac[f(x)} x}$$
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400
L.

I
i

the symbol [ j:

$\sum x_n$

$$\sum x_n$$

A$$\sum_[n-l}“m x_n$$

$$\sum_(i-1}"n a_i$$

$$\frac [(\sum_{n=1}"m x_n} ([\sum_(n=1}"m y_n}$$
$$\left(\frac A B\right) (\sum"m_{n=1)x_n]$$
$$\sum_[0<i<m\atop 0<j<n} P(1i,7})s$$

$$\sum_{\ssize(0<i<m}\atop\ssize{0<j<n}]} P(i,])$$

$$\int_(—\infty}  {+\lnftyl$s$

$$\int\intss

$3\11int$$
$$\iiintss

the symbol $\int_ [—\1nfty} {+\infty}s$
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$$\1dotgintss

$$\1lint_M$$
$$\int_a"b f£(x) \, dx$$

$$\left(\sum_(i=1) N a_i\right)~25$$

$$\left(\sqrt(\frac A B}
H\sum_[i=1}"N a_i \right)72$$

$$f\left(\sum_[i=1}"N a_i \right)ss

$$\left(\sqrt[lfrac A B}
H\sum_(i=1}"N a_i \right)~2$$

$¥\sgrt(\sum_[i=1}"N a"i)$s

$$\sgrt{\sum_[0<i<N} a_1i]$$

$$\frac (1+\sum (i=1}"N a_i}
{1\sum_[j=1}"M b_j}$$

$$\frac (\dsize[l+\sum_[i=1} N a_i
{\dsize{l+\sum (j=1)"M b _j}}

1]
$$
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m=2

n(n) = Zm =2" l('g: [_(m/k)/[m/k”)",J

$$ .
\pi(n)\,=\, \sum{m=2}"n\left\1floor\biggl(\,
\sum_[m=2}""{m-1}\1floor(m/k)\lceil m/k
;gcefl\rfloor\bigr) (-1}\right\rfloor

_(An [U E]) =Y m(AUE)

i=1 i=1

O
a2l

m *\left(A\cap\biggl[\,\bigcup_[i=1}"n
E_i\biggr]j\right)=\sum_(1=1}"n m~*(A\cup E_1i)

$$
< N 2 $$ R
( /§+Zas) sieft(\sart(\frac AB)+ \sun_[i-1)"Na_i\right)~2
i=1
" " T )
) (Zp'.z.,> < Zp"f(m") {}(]a.eft(\sum__[i-d} np_ix_i\right)
i=1 i=1

\sum_{i=1}"np_if(x_ 1)
$$

$$
at, 12 * \root\alpha+\beta\of(1l\frac ab}
v b $$
e+8fy 4 a $$\root\uproot 3\leftroot{-2}
+ b \alphat+\beta \of[l+\frac ab}
$$

c-1k
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n+1

>

k=0

(f: g)(n+l)(a) = (n -;- 1) f(k)(a)g(nﬂ-k)(a)

£ ()

j=0

0=(1+(-1)"

.S =

n "
alyl + ) =iy
i=1 i

T? 1 [X, So(c0)] = [E2X, So(00)]

0 (Am U Ba)

UXa 1N

x\YJai=1X\4

i€l iel

$$

(f\cdot g)_ ((n+l)}(a)=\,

\sum_{k=0)" [n+1}\binom[n+1}k
£ (k)Y (a)g [(n+l-k)}(a)

n}(-1)"j\binom nj

$$
\Sum_[i-l]‘n x_i‘2 \cht
\sum_{i=-1}"n"y 1”2
\sum_(1=1}"n x_1~2
\sum_{i\neq J} n

\I"‘~
y_i72 +
x 172 y_ 372

-~

$$ _
\sum_(i=1}"p\sum_{j=1}"q\sum_(k=1])"r
a_[(13) b_(3k}72 c_(ki]

$$

$$ R

\Sigma 2:[§,S_0(\1nfty)]
\to[\Sigma 2X,S_0(\infty)]
$$

$$ \bigcup_[n=1}"m (A_m \cup B_n) $%

$$ \bigcup_n X_n \bigm\l \bigcap_n Y_n$$

$$X \setminus \bigcup_{1i\in I}a_1 -
\bigcap_({i\in 1}x\setminus A_1i
$

C-15
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i sin? ax (a)’
m = | —
£—0 sin? bz b

. 1 . sinl sinz
lim zsin— = lim —% = lim —
r—co z r—oo r—0+ X

T

—;—+cosx+c052:c+---+cosnz =

(logof) = f'/f

zl_i.r& z(logz)" =0

$$\sum \Sb O0\le i\le m \\
0 < j < n \endSb P(i,})
$$

$$\sum \Sb O0\le i\le p \\
N\le j\le g \\
1\le k\le r \endSb
a_(131b_(3k) " 2c_(ki}
$

$$

\lim_([x\toO}\frac({\sin"2ax}{\sin"2bx}
- \left(\frac ab\right)~2

$$

11 to\infty}x\sin\frac 1x \,=\,
ssiljﬁ:%iitgiinfty]\dfrac[\sin\frac 1x}
{\dfrac_1x}\,=\,
\lim_{x\to 0"+]\frac[\sin x}x

$$

sin(n + %)‘c

Tz
2sin —

2

ac 12 +\cos x +\cos 2x +\cdots + \cos nx
N, = \, \frac [\sin{(n+\frac 12 )x})
{2\sin[\dfrac x2}}

$$

(glog\circ £)'' \, =\, £'/£f
$

$$
\;.im_[x\to 07+} x(\log x)"n = 0
$

c-16
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1

|
3

. L . T
lim ——— = lim arctan —
o+ h—o+ h

hes —y h? + 22 -1

$$
\lim_[{h\to 07+] \int_(-1}"(1}
\frac h{h"2+x72} \,~\,\left.
\lim_{h\to 07+} \arctan\frac xh\right| [-1}"1

\,=\, \pi
$$

1
arctan% + arctan % = arctan (i

D= o
~—
Il
N

¢

\arctan\tfrac 12 + \arctan\tfracl3 \,=\,
\arctan\left(\frac(\frac 12 - \tfrac 13)
[1-\tfrac 16}\right) \,=\,

\frac (\pi}4

$$
i$
. 2 — a2 2 -m =
l~m= lim I Gy _ 2-m \1im\Sb n\to\infty\\
+an 14+m \text{n even}\endSb

\frac(2-a_n"2}{1l+a_n} \,=\,
\frac{2-m 2} {1+m}
$$

§ = min (sin’ (L“-‘—“(—lgi/‘—")ﬁ) + min(1,¢/10), [min(l,e/sp)

$$

\delta = \min\left(\sin"2\left(
\frac{[\min(l,\varepsilon/lO)] 2)9\right)+
\min(l,\varepsilon/lO),[min(l,\varepsilon/G] 2

\right)
$$
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knin/246 .
j( l“:“’ do 2 k : 2
kntw/2-6 Tt/

iint\limits [k\pi+\p1/2—\de1ta}‘[k\pi+\p1/2+\de1ta)
\left|\frac[\sin x}x \right IN,dx

\ge
\frac\delta[k\pi+\pi/2}
$%

f‘z+l_ﬂﬁ= e" dt . e(""l_ﬂﬁi)’ _ e:’ 1
im¥2¥—m = lim ——————— = 3
z—00 ex? £—+00 2ze* 2

iiim [x\to\inf;y}}dfrac[\int_x'"[x+\frac[\log x}(2x}]}

sliﬁ ii§£g§i£?t§§\§igéi ot (\Left( x+\frac{\log x][2x]\right)2]
—e~[X 2}1(2xe” [x72}) \/=\/ \fracl2

$$
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=y=z
22
3=y
$$\align x & = y =_Z \\
: x"2 & =3 2\\
x~3 & =y 3 \endalign$$

Z=(X+Y)YA+B+C+D+E+F)
+G+H+IK+L+M+N)

$$\align z = (Xx+Y)
& (A+B+CH+D+E+F)\\
& \gquad + G+H+K+L+M+N) \endalign$s

(a +b)(a + b) = a® + 2ab + V7,

(a=b)(a—b)=(a+b)a—(a+bb
=a2+ab—ab+bz
=a? - b2

$$\align (a+b)(a+b)

& 2ab + b"2, \\
(a-b)(a-b) &

&

&

2+

+b)a — (a+b)b \\

2 + ab —ab +b~2 \\
2 -b~2. \endalign$$

left aligned a &= b \\
$$>‘§ &\£ ;*2 gendaligned\right.$$
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d

a 2
{2 b2 C=d
a S =d

$$\left\[ \aligned a s= b \\
a 2 & = b"2 \endaligned\right.
\gquad\left\(\aligned c &=d \\
c’27s = d 2 \\
c 3 & = d 3 \endaligned\right.$$

z+1, forz>0
f(z)_{::—l, forz <0..

$$E(x)=

\cases x+1, &\text{for $x>0$}\\
x-1, &\text[for $x\le 0s}.

\endcases$$

) a=b=c
a2=b2
® @ =d

$$\align as&=b=c \tag 1 \\
a_2& = b2 \\
a 3& = c 3 \tag2\endaligns$$

W max(f,g) = L2321l
—g+If +
) max(f,~g) = [__97”_21
$$\align

\max(f,g) & = \frac[f+g+|f-g|}2, \tagl \\
\max(f,~g) & = \frac[f-g+ f+gi}2. \tag2
\endalign$s$
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(1) @' =@ {Svhra - 1
. k
(1r) Q= {Z(-l)*(Q.P - I)"}
. k
$$\align

Q 1\, & = Q_1\biggl\[\sum k(-1)"k
_ (PQ_1-I) k\biggr\] \tagl$(}_ 1% \\
Q°r\, & = \biggl\[\sum k(-1)"k
(Q_1P-I)"k\biggr\] \tagl$([}_r$

\endalign$$
=.J1
ay = 2
_JJL Lt
a=Y37zV2
1 1 /1 1 /1
“N=J5+§ AR
etc.
$s\align

alpha 4 & = \sqrt[\frach]\\
ialghaZB & = \sart(\fracl2

+ \fracl2 \sqrt[\frach}]\\
\alpha_{16} & = \sqrt(\fracl2

+ \dfracl2\sqrt(\fraclz

+\frac12\sqrt[\frac12)]) \\

\text[etc.}&
\endalign$$
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(1)

f+g=h+k

a= f(z)
A= f(2?)
7= f(z*)

ki ky = H+VH? — K

a=1b
c=d+e

$$\aligned as&=b \\
c &=d+e \\
f+gs=h+k\\
ls=m+n

\endaligned\tagl$$

l=m+n

$$
\left\(
\aligned
\alpha & = £(z)\\
\beta & = £(z_2)\\
\gamma & = £(z°3)
\endaligned
\right\}\qquad\left\[
\aligned N
x & = \alpha 2—-\beta\\
y & = \gamma
\endaligned\right\]}.
$$

eg — f?

= EG - F?
Bg - 2Ff+Ge
2EG — F?)

K
where

o=

$$
k_1, k_2 \,= H \pm\sqgrt(H 2-K]
\qquad\text[where}\qquad
\left\{
\aligned R N
K & = \frac{eg—f 2}{EG-F 2] \\
H & = \frac[Eg-2Ff+Ge} [2(EG-F 2)].
\endaligned
\right.
$$
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_cg—f
1(—_13G-—I”
(22) H = Eg—2Ff + Ge
= To(EG - F?)
$$\aligned

K & = \frac({eg-f "2} (EG-F"2} \\
H & = \frac{Eg-2Ff+Ge} (2(EG-F"2)}.
\endaligned\tag 22$$

A+B4+CH+D+E+F+G+HA+T
+J+K+L+M+N+O+P+Q+ IR
=S+TH+UH+V+WIXN 412

$$\multline
A+B+C+D+E+F+G+H+I\\
+J+K+LAM+N+O+P+Q+R\\
= S+THUHVHR+XHY+Z
\endmultline$$

(1) A+B+C+D+E+F+G+H+I+J+K+L+M+N
+mA'+mB'4—(y‘+.D,+HEI+mFI+‘G’4‘}F
+ A+ B} +C{+ D)+ E; + F
=P+Q+R+S+T+U+V+W

$$\multline
A+B+C+D+E+F+G+H+I+J+K+L+M+N\\
+A"\prime +B"\prime+C \prime
+D \prime +E \prime +F \prime
+G \prime +H \prime \\
+A_17\prime + B_1"\prime
+C_1"\prime +D_1"\prime
+E_1"\prime +F_1"\prime \\
=P+QFR+S+T+U+V+W
\endmultline\tagl$$
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a=b+c
d=c¢e
frg=h
‘ §§ather a = btc\\
d = e \\
f+g=h\endgather
$$
«2) g = det(gij)
(3-3) g"' = (k, 1) entry of the inverse matrix of (gi;)
$$\gather

g=\det(g_{1i]})\tag3-2\\
\text{$g (kl}=(k,1)$ entry of
the inverse matrix of $(g_[(1ij})$)\tag3-3

\endgather$$

atb=c
f(a) + f(b) = f(e)

a=f+6

a'==ﬂl+‘y
A+B=C+D+FE

$$
\gather
at+b=c \\
f(a)+f(b) =£f(c) \\
{\align
\alpha &=\beta +\delta \\
\alpha' &=\beta' +\delta'
\endalign} \\
A+B = C +D + E
\endgather
$$
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We have (a + bi)? = o + §i if and only if
ad—t’=a
*) ‘ 2ab =8
which can be solved to give
a=1/2a+2va? 4+ 2 a=—1/2a+2+/a? + 2
b= B8 or b= -p
2\/2a+2\/a2+ﬂ2 24/2a + 24/a? + p?

We have $(a+bi)”~2=\alpha +\beta i$
if and only if
$$\gather N
a”2 -b"2 = \alpha \\
2ab = \beta \tag${} *$
\endgathers$$
which can be solved to give
$$\left.
\aligned
a & = \sgrt{2\alpha
+2\sqrt{\alpha”2+\beta"2}} \\
b & =\frac{\beta}{2\sgrt{2\alpha
+2\sqrt{\alpha” 2+\beta"2}}}
\endaligned
\right\}
\gquad\text{or}\gquad
\left\ ([
\aligned
a & = —\sqrt{2\alpha
+2\sqrt{\alpha 2+\beta~2}} \\
b & = \frac{-\beta}{2\sgrt{2\alpha
+2\sqrt{\alpha~2+\beta~2}}}
\endaligned
\right.$s$
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ntt (g "o (a4 - n Wiy
(@ H ™ = (@ D+ @+ (})ar

i=0
n

Qe 5o
j=1

=0

- E (n + 1)0..+1—ij.
J

i=0

$$\align

(a+b) " [n+1} \, _

& =\, (a+b)(at+b)"n R
\r=\, (a+b)\sum_{j=0] 0
\binom nj aﬁ[n+1—j)b 1 W\

& =\, \sum_[j=0} "n\binom nj _
a~(n+1=31b" 3\, +\, \sum_[j=1]"n
\binom n{j-1} a {n-31b~3 \\

& =\, \sum_{j=0} n \binom{n+1]j
a~[n+1-3j]b7J.

\endalign$$

(1-2)  (a+b)™ = (a+b)a+b)" = (a+h) 3 (’J’) gl

§=0

B (L)

j=0 j=1

= i (n -‘: l)aﬂ-*'l—jbj.
J

j=0

$$\split

(a+b) " [n+l} \,

& =\, (a+b)(a+b) "n )
~\s=\/(atb)\sum_([J=0}"n
\binom nj a~[n+I-j}b~ 3§ \\

& =\, _\sum_(3j=0]} "n\binom nj

a” [(n+1-31b7 3\ +\,
\sum_{3=1} "n\binom n{j-1}
a"{n-J}b"J \\

& =\, \sum_{3j=0}"n

\binom{n+1}j a~(n+1-j}b" 3.

\endsplit\tagl--2$$
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We have
X = (=1)Hi=k34slebl 7, | (_q)o/B-liti/2itk]3) g,

which by properties (a)-(b) of *, together with commutativity of the ring,

which is the desired formula.

=aZ, +f2,,

We have

$$

\align

X & = (-1)"{i+j-k/3+*[\alpha,\betal}z_1
+(-1)"[(\alphaA\beta—*[1+3/2,1+k/3]72_2 \\

\intertext(which by properties (a)-—(b) of $*$§,

together with commutativity of the ring,)

& =\alpha Z_l+\beta Z_2,

\endalign

$

$
which is the desired formula. \par

(f09)"(z) = [f"(9(2)) - ¢'(z)° +2f"(9(2)) - ¢'(2)g" (=)}
+ [f"(s(2)) - ¢'(=)g" (=) + [ (g(2)) - " ()]

$$\split
(f\circ g)'''(x) \,
& = \bigl[f'''(g(x))\cdot g'(x) 3
2£' T (g(x))\cdot g'(x)g’'(x)\bigr] \\
&\gquad +\bigl[f''(g(x))\cdot g'(x)g''(x)
+ £'(g(x))\cdot g'''(x)\bigr]
\endsplits$s
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= la+b+c]*(an + byy + cpy
+ a1z + b1z + 1z + azz + bz + c32).

$$\split

\Delta \,

&= [a+b+c]™ n(a_(11}+b_(11})+c [11
&\qua?léffuad + a_[12)+b (12§ PW
\endsplitss a-(221+b (22+e_ (221).

b opb
] /ﬂ {/a [f(=)29(y)? + f(2)%g(z)* - 2f(z)g(z)f(y)g(y)dz} dy

- [swr [ 7+ 507 [ ~210000 [ o} aw

$$\multline
\int_a b\biggl\[ \int_a"b[f(x)"2 g(y) 2
+£(x) 2g9(x) 2- 2f(X)g(X)f(y)9(y)\,
dx\biggr\}\,dy \
= \int_a b\biggl\[g(y) 2\int_a"b £fT2+f(y) 2
\int_a"b g~ 2-2f(y)g(y)\int_a"b fg \biggr\J\,

dy \endmultline$$

(15) / { / @) ew)? + f(=)? y(x)’—2f(z)y(x)f(y)g(y)dw}dy

/ {s2 / £+ F) / ¢ — 2f(W)a(w) / o} ay

$$\multline
\int_a b\biggl\[ \int_a"b[£f(x)"2 g(y) 2
+£(X)"29(x) 2=2£(X)g(X) E(YII(Y)\/
dx\biggr\J\,dy \\
= \int_a b\biggl\[g(y) 2\int_a"b fT2+f(y) 2
\int_a"b g"2-2f(y)g(y)\int_a"b fg \biggr\I\,

dy \endmultline\tag 15%%
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3k 3k
f®(z) = V=’ a . 1 b; 1
« 2 Zroing+ 2 reong

= g=

for some numbers ay, ..., a3, by, ..., by

$$\multline

fa[(k)]ix)\l =\

e\ [—1/:(:12{]\9191 [
sum_(1=1}"{3k}\frac{a_1i}[x"1} \sin\frac 1x
+\sum_[i-1 3k =

\bigr—]-{\ } (3k)\frac(b_1i}(x i} \cos\frac 1x

\text{for some numbers
$a_1,\dots,a_[3k},b_1,\dots,b_[(3k}.$]}

7 \endmultlines$s$
(®K)(g) = az™ ¥ sin=

f ( ) z mm—zk sin }. k even

2k—1 i 1 bz 1) + ’

-1 .1 cos —

+ Z (a.a: sin po + o1z K ™2k cos 1‘.’ k odd.

1=k+1 z

$$\multline

L0010\ =\, ax (m-k}\sin\frac 1x \\

+\sum__[l-k+1]'"[2k—l}\bigl(

a_lx" [m-1}\sin\frac lx

+ b_1x"[m-1]}\cos\frac 1lx \bigr)\pm
\cases x_(m-2k}\sin\dfrac 1x,s\text[$ks even]\\
x~ (m-2k}\cos\dfrac 1x, s\text{$k$ odd.]

\endcases\endmultliness

m'=m1+2n1=3m+4n,
I=m1+ n1=2m+371.

$$
\alignat 2
m' & =m1 4+2n_1 &6 =3m+4n,\\

n' s=m_l¥\hphantom2n_l&&=2m+3n.
\endalignat$$
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z=y by (1)
o' =y by (2)
sz =y+y by Axiom 1.

$$

\alignat 2

x & =y && \agquad\text( by (1)) \\
x's =y' &s\gquad\text{ by (2)} \\

x+x' & = y +y' s&\gquad\text{by Axiom 1.)
\endalignat
$$

fl@) = ans" " =14z 4227 + 30 4
n=1

(=]
= 23923 4.
zf(z) = apz” = z4+ z°+ ,
i +1 LA
mzf(z) — a,,:z:“ —_ T T een
n=1
$$
\alignat 2

£(x) & = \sum_[n=1}"\infty a_nx"[n-1}
) &: = I+x+2x”2+3x 3+\dotsb, \\
xf(x) & =\sum_[n=1}"\infty a_nx n R
) && = \hphantom[l+{]}x+\hphantom2x 2
+2x73 +\dotsb,\\
x"2£(x) & =\sum_{n=1}"\infty a_nx" [n+l}
&& = \hphantom{l+x+2]}x 2
+\hphantom2x~3+\dotsb.
\endalignat$s$
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(23) Vi=v; —qiviy, Xi=2i— 8T}, Ui = ui, for i # J
(24)  Vivj, Xj =z it ; e
)

‘$$
\alignat 3
Vie=vi-qiv i, s \gquad X_i & =x i- q_ix_j,
& \gquad U_I & =u _1, \gqquad\text(for $i\ne i$:}

\tag 23 \\~
V;i\g v g,u y & \gquad X _j & =x_j,
ua & = +
ggndagignat | u_j \sum_ [i\ne j}q_iu 1.\tag 24

Skl Sez' [k
G(z) = "G = exp (z ) H b

k>1 k21

522 522 5224
=<1+Slz+ ’zf +- )(1+ taat

k km
Z S5 Sy oo Sm z™
= Z >0 1"‘k1!2k’kzl “mEm k!

m>0 ki kayenkm 2
ki +2katedmkm=m

$3$
\align
G(z) & = e {\1ln G(z)) =- \exp\left(
\sum_(k\gel}\frac(S_kz~ k}k
\right)=\prod_ {k\gelle~ (S kz~ _k/KI\\
& = \left( 1 + S_1z +\frac{s_ 17227 2}{21}+
\dotsb\right)\left(l+\frac[S 2z 2) 2+
\frac{S_272z74} (2 2\cdot2!}+\dotsb
\right)\dotsm \\
& = \sum_{m\geO}\left(\sum\Sb
k_1,k_2,\dots,k_m\ge0 \\
k l+2k 2+\dots+mk m=m \endSb
\frac(S_1"{k_. 131017k l]k 1t}
\frac[s 2”7 [k_ 2)31{27(k_2}k_ 2!)\dotsm
\frac{S_m~[k_m)}{m (k - m}k_m!)}\right) z'm

\endalign
$$
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) ) () ()
2 - 2 2 2
- 75
n—2 l_\/g 1__\/5
e 150) - (155)" (14 257)

$$
\define\l[\left( \dfrac{l+\sqrt 5)2 \right))
\define\2{\left( \dfrac{l-\sqrt 5}2 \right)]
\define\5{\sqrt5}
\align
an &= a_[n-1) + a_{n-2} \\
& = \frac[\17[n-2] - \2"{n-2}
+ \1"[n-1} = \27{n-1}} \3 \\
& = \frac{\17[n-2} \left( 1 +\dfrac[ 1+ \5 }2 \right)
= \2"(nz2} \left( 1+ \dfrac(1- \5 }2 \right)} \5 \\
& = \frac{\1 {n-2} \12 - \27[n-2} \272} \5 \\
& = \frac{\1'n - \2'n} \5.
\endalign
$$
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Z1T2.-.Tn
/f;(::)dx.../f..(z)d::
(=] = [+2]

(=) = (+2)
[~z] = l+=]

S I—sl=l4al
|-z| = |+=|
|51 =13l
I==ll = li+=l

@

${x_1x_2\dots]x_n$
s$s\int f_1l(x)\, dx\dots(\int £ n(x)\, dax}$$

$[-x] =[+x]$
s\(-x\] =\[+x\]$

$\1floor —i{rfloor =\1lfloor +x\rfloor$

sl-x| = |+xI$

$\left|-x\right| = \left|+x\rlght|s

$$\left|-(\frac a b)\right] = \left|
\frac a b\right|$$

$\left\|-x\right\| = \left\|+x\right\|$

$\dot x$
$\ddot x$
$\dddot x$
$\ddddot x$

ss\boxed[x+y-Z]$$

$$\boxed [\boxed [x+y=z}]\qquad\text[is true.}$$

$$\boxed [x+y=z]}\tag3-—1%%
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z+y 11 .11
z+y+z 111 111

z+y 11 11
z4+y+2z .111 111

T 1 1
T4y 1 .11
z+y+2z 111 111

z4y 1 .i1
z4+y4+2z 111 .111

z { 1
- z+y 11 .11
z+y+2 111 111

z+y 11 .11
z4+y+z 111 .111

z+y 1 .11
z+y+2z 111 .111

ss\matrix
x & 1

& 0L A\\
x+ty & 11 & 11 \\
x+y+z & 111 & .111
\endmatrix$$
$$\matrix

\format\c&\guad\ls\gquad\r\\
x & .1 & 1\\

x+y & .11 & 11 \\

x+y+z & .111 & 111 \\
\endmatrix$$

$S\left( \matrix
x & 1

& .1 \\
x+y & 11 & .11 \\
x+y+z & 111 & .11l
\endmatrix \right)$$
s$\pmatrix
x & 1 & -1\\
xty & 11 & 11 \\
x+y+z & 111 & .111
\endpmatrix$$
$$\bmatrix
x & 1 s -1 \\
x+ty & 11 & 11 \\
x+y+z & 111 & .111
\endbmatrix$$
$$\vmatrix
x & 1 & .1 \\
x+ty & 11 s .11 \\
x+y+z & 111 & .111
\endvmatrix$$
$$\Vmatrix
x & 1 & .1 \\
x+y & 11 & .11 \\
x+y+z & 11l & .111
\endvmatrix$$
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3.14169 $$§12atri)€\ @\
: ormat\r&
2.71828 SHATAN
. 26.71828\\
bT701 1&.61808\\
. &.57701
\endmatrix$$
" $s
3.14159 \define\dwidth{\hphantom0O}
2.71828 \matrix
1.61808 \format\1\\
57 3.14159\\
‘ 2.71828\\
1.61808\\
\dwidth .57
\endmatrixss
0 $$\pmatrix
01 FANENN
01 2 0 &1 & 2\\
01 2 3 0515253\\4\\
0.1 2 3 4 0&1l&2& &
012 3 0&1&2 &3\
0&l1ls&?2
01 2 \endpmatrix$$
. $$A-
z—A 1 0 \pmatrix
A= 0 z—A 1 x—\lambda & 1 & 0 \\
0 0 z—A 0 & x-\lambda & 1 \\
’ 0 & 0 & x-\lambda
\endpmatrix$s$
. s$$\pmatrix
cosf sinf \format\ra\guad\r\\
—sinf cosf \cos\theta s\sin\theta \\

—\sin\theta s\cos\theta \endpmatrixss
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ayy a1 ain

azy a12 azn

dm1 Am2 Gmn
ajy;  a12 ain
azy azz a2n
ami Gm2 Gmn
a a2 Gin
azi azz . azan
@3] covescacccsscsnsse
Gmi  Gm2 Amn
aj; G12 Qin
aszjy az2 az2n
@3]  esececceeceeres
am1 Gm2 Gmn

a

$$\pmatrix
a_(11} & a_[12]
a_[(21]} & a_[22]
\Vdots & \vdots
a_(ml)} & a_[m2]
\endpmatrix$$

$$\pmatrix
a_(11) & a_{12}
a_(21) & a_[22)
\hdotsfor 4 \\
\hdotsfor 4 \\
a_(ml} & a_[m2)
\endpmatrix$$

s$\pmatrix

oD d

&

&

\hdots
\hdots
\ddotea
\hdots

\hdots
\hdots

\hdots

1} & a_ 12}‘é \hdots
:—E%l} & :*E22] & \hdots
a_(31) & \hdotsfor 3 ANN

\hdotsfor 4 \\

& a_{1n} \\
& a_{2n] \\
& \vdots \\
& a_{mn}

a_[ml} & a_[m2} & \hdots & a_{mn}

\endpmatrix$$

$$\pmatrix

a_(11} & a_{12} & \hdots & a_{1ln] \\
a_(21} & a_[22} & \hdots & a_[2n} \\

a_{31} & \lnnerhdotsfor 3\after \guad \\

\hdotsfor 4 \

N\
a_[ml} & a_[m2} & \hdots & a_(mn]}

\endpmatrix$$

ss\pmatrix
a_[El)l} & & \\
& \ddots & \\
& a_[(nn}
\endpmatrix$$

\font\b=cmrl0 scaled \magstep4
\def\bigzerol {\smash{\hbox{\b 0 11}

\def\bigzerou[\smash[\lowerl.7ex\hbox[\b/O 111}

b1 C1 O

az

by

C2

an

$$
A=\pmatrix
b1l & C_| &
a_2 & b_2 & c_2
& \ldots& \1ld
& & \1d
\bigzerol & & a_n

\endpmatrix
$$
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a.b 0 1} _(a-0+4b-1 a'1+b-0)
(c d)' 1 0/  \ec0+d-1 c-14d:0
(b a
“\d ¢

$$\align

{({\pmatrix

a & b \\ c & d \endpmatrix}

\cdot

(\pmatrix

0 & 1\\1 & O \endpmatrix]} }

& = [\pmatrix

a\cdot O+b\cdot 1 & a\cdot l+b\cdot0 \\

c\cdot O+d\cdot 1 & c\cdot l+d\cdotO\endpmatrix} \\
& ={\pmatrix b & a \\ d & c \endpmatrix}

\endalign$$
Cg Cc1 C2 see ©Cn
Cy (3] C3 cee Cpii
det (&) Cc3 C4 ser Cnt2) > 0.
Cnh Cn41 ©Cni2 .- C2n

$$ det[\vmatrix
\format\1l\quads\1l\guads&\1\guadsa\1\gquads\1\\
c_ 0 & c_1l & c_2 & \hdots & c_n \\

c_l &c 2 &c 3 & \hdots & c_{[n+l] \\

c 2 & c 3 & c_4 & \hdots & c_[n+2] \\
\vdots & \vdots & \vdots & \vdots &\vdots \\
c_n & c_[n+l}) & c_{n+2} & \hdots & c_([2n}
\endvmatrix} >0.$$
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B)(t) =

wia 0 0
0 was 0 0
—iw23 0 wi O 0
0 Wn—1,n
0 —wn-1,n 0
$$

\omega =\pmatrix

Os\omega_[12} & O & & &\hdots & 0 \\

-\omega_(12} & O &\omega_[23} & 0 & &\hdots & O \\

0 & -\omega_{23}& 0 s&\omega_(34} & O & \hdots & 0 \\
\vdots & & & & & \ddots & \vdots \\

0 & & \hdots & & & 0 & \omega_[n-1,n} \\

0 & & \hdots & & 0& —\omega_[(n-1,n}& O \endpmatrixs$$

9:0cH OO H 890 H 5.0 H
"azazH —656,11' —59621{ —Ox
—8.8.H —655,,1{ ~88,H -8,
—3. 80 H —36503 —8.00,H —-8,6,H

$$
\define\rpartial[\vec(\partial}}
B_[(LY}(t) =
\pmatrix
\guad\enskip
\partial_x\partial {\xi}H
s\qguad\enskip
\partial_[\xi}\partial_[\xi]H
s\guad\enskip
\rpartial*[\theta}\partial_[\xi]H
s\quad\enskip
\rpartial_{\pi)\partial ([\xi]H \\
—\partial_ x\partial xH
& —\partial_([\xi}\partial xH&
—\rpartial_[\theta]\partial_xH
s—\partial_ [\pi}\partial xH\\
—\partial_ x\rpartial {\pi}H
&—\partial_[\xi]\rpartial_[\pi]H
&—\rpartial_[\theta]\rpartial_[\pi]H
&—\rpartial_(\pi]\rpartial_[\pi}H\\
—\partial_ x\rpartial_([\theta}H
ﬁ\partial_[\xi}\rpartial_[\theta}H
&—\rpartial_x[\theta]\rpartial_[\theta]H
&-\rpartial_[\pi}\rpartial_[\theta}H
\endpmatrix
$$
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azy oo aj,n—-1 Qin
aszt e az n—1 Gin
A=
Gm-11 --- Qm—in-1 Gm—1,n
am1 oo Am,n—1 Amn
$$
A=
\left[
\vcenter [\hbox [\vbox{
\tabskip = Opt \offinterlineskip
\halign{

\hfil #\hfil\quad & \hfil #\hfil\quad & \hfil #\hfil\quad

s#& \quad\hfil #\hfil \cr
\strut $a_(11}$ & $\ldots$ &$a_(1,n-1}$ & \vrule & $a_[1n}$ \cr
\strut $a_(21}$ & $\ldots$ &$a_{2,n-1]$% & \vrule & $a_[(1ln}$ \cr
\strut $\Idots$ & $\ldots$ &$\ldots$ & \vrule & $\ldots$ \cr
\strut $a_[m-1,1}$s$\1dotsss$a_{m-1,n-1}$ & \vrule & $a_{m-1,n}$ \cr
\vphantom(, } & & & \vrule & \cr
\noalign{\hrule}
\vphantom{, } & & & & \cr
\strut $a_{ml}$s $\ldots$ & $a_[m,n-1}$ & & $a_{mn}$ \cr
;;} Nright]
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G N 4

G —— H

$$

\CD

G 8>\alpha >> H\\
G' <<\betac< H'
\endCD

$$

G —2 W H
HI

$$
\CD
) G @\alpha >> H \\
e @rvey N\
\endCD
$$
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Clifford multiplication

G H
/| [
G' ¢ — H'

$S
\define\bottomarrow{@<<\pretend\beta\haswidth
{(\text(Clifford multiplication]}<}

\CD

G @\text{Clifford multiplication}>>
fvv @AAgA  \\
G' \bottomarrow H'
\endCD
$s$
Clifford multiplication
1] [
G/ PN H’
g
$s$
_ \CD
G @\text{Clifford multiplication])>> H \\
vEvv AAgA \\
G @<<\beta< H
\endCDs$$
\midspace{5cm}
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\vbox{\offinterlineskip

\hrule
- - \halign{&\vrulen&

Year Waorld Population \Btrut\quad\hfill\quad\cr
8"‘5’3 KCD m;:::::::"x: height2pt&\omitik\omité\cr
1650 A.D. 500,000,000 &Year\hfil&&World Populationk\cr
1850 A.D. £,000,000,000 height2pté\omités\omits\cr
1915 A.D. 2,300,000,000 \noalign{\hrule}

1980 A.D. 4,400,000,000 height2pté\omités\omite\cr
&8000\BC&&6,000,000&\cr
&50\AD&£200,000,000&\cr
&1650\AD&2500,000,000&\cr
&1850\AD&&1,000,000,000&\cr
£1945\AD2&2,300,000,000&\cr
&£1980\AD&&4,400,000,000&\cr
height2pt&\omit&&\omit&\cr}
- \hrule}
AT&T Common Stock AT&T Common Stock
Year Price  |Dividend Year Price Dividend
19714 41-54 $2.60 1971 41-54 $2.60
2 41-54 2.70 2 41 54 2.70
3 46-55 2.87 3 46 -55 2.87
4 40-53 3.24 4 40- 53 3.24
5 45-52 3.40 5 4552 3.10
1] 51-50 .95* 6 5159 05*
* (first quarter only) * (first quarter only)

\vbox{\tabskip=Opt \offinterlineskip
\def\tablerule{\noalign{\hrule}}
\halign to{dimen){\strut#2 \vrule#\tabskip=iem plus2emk
\hf11#%& \vrule®& \hfil#\hfilk \vrulef
\hfil#% \vrule¥#\tabskip=Opt\cr\tablerule
&&\multispan5\h{il AT\&T Common Stock\hfil&\cr\tablerule
t2\omit\hidewidth Year\hidewidth&
\omit\hidewidth Price\hidewidth&t
\omit\hidewidth Dividend\hidewidth&\cr\tablerule
bE10714241--56488\82.60&\cr\tablerule
bk 28k41--542&2.70k\cr\tablerule
2.1 3kk46--55822.878\cr\tablerule
bt  A2240--53&k3.24%\cr\tablerule
t&  B&k45--528&3.40&\cr\tablerule
bk  ©GkEG1--59kk.05\rlap*b\cr\tablerule \noalign{\smallskip}
&\multispan7« (first quarter only)\hfil\er}}
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I'(n) =(n—1)! when n is an integer

T OnRight
g$§g§nuna(g) =(n-1)! \ggquad \text(when $n$ is an integer]}$$

= (DM
I-n(z) = ,; (kl)(kz— )l

_or, replacing the index k by k 4+ n,
oo (1 k+n(Zy2k4n
(~1)*(3)

T 2T (kN(k + n)!

$$
\align N
J_{-n}(x) &= \gum_[k=n} \ingty

\dfrac{(-1) k(\dfrac x2) {2k—n}}{(k!) (k-m) ! I\\
\intertext{or, replacing the index $k$ by $k+n$,}

&= \sum_{k=0} \infty _

\dfrac{(-1) " (k+n} (\dfrac x2) " {2k+n}}{(k!)(k+n)!}.
\endalign
$$

VEF1-vVk=fk+1)— f(k)

1 for some z in (k, k + 1),
=—= by the mean Value The-
2
Ve orem
< 1
2vk'
$$
\align

\sqart{k+1}-\sqrt k & = f£(k+1)-£(k)\\
& = \frac 1{2\sart x}\ggquad
\foldedtext{for some $x$ in $(k,k+1)$,
by the mean Value Theorem}\\
& < \frac 1{2\sqgrt k}.
\endalign
$$
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From (108) becomes
ayP—l(ax) - fyp(az)v (y=JY, I’H(l))H(z))
Iv-y,(ax) = P .
—atp-s(az) - Lyp(az), (v =K.

whereas (109) becomes

d avpir(ac) + Byplaz), (=Y, K HO,H?)
E;yp(o‘x = Tp
: —ayps1(az) + ;—y,,(a:c), (y=1I).

From (108) becomes

$$\align

\frac d{dx} y_p(\alpha x) &=
\left\[\matrix\format\l&\quad\l\\

(110)

(111)

\alpha y_{p-1}(\alpha x) -\dfrac px y_p(\alpha x),

& (y=J, ¥, I, H{(D}, H{{2)H \\

Y
—-\alpha v_{p-1}(\alpha x) —\dfrac px y_p(\alpha x),

& (y=K). \\ .
\endmatrix\right.\tagllO\\
\intertext{whereas (109) becomes }
\frac d{dx} y_p(\alpha x) &=
\left\[\matrix\format\l s\quad\1\\

\alpha y_{p+1}(\alpha x) +\dfrac px y_p(\alpha x),

& (y= 3, Y, K, H (D}, H{(2)H \\

—\alpha y_[{p+1}(\alpha x) +~\dfrac px y_p(\alpha x),

& (y=1).
\endmatrix\right.\taglll
\endalign

$$

From (108) becomes

$$\align
\frac d{dx} y_p(\alpha x) &=
\cases
\alpha y_{p-1}(\alpha x) -\dfrac px y_pr(\alpha x),
& (y=dJ, ¥, I, H (L}, {2y \\
—\alpha y_{p-1}(\alpha x) -\dfrac px y_p{(\alpha x),
& (y=K). \\
\endcases\tagllO\\
\ilntertext{whereas (109) becomes }
\frac d{dx} y_p(\alpha x) &=
\cases
\alpha y_{p+1}(\alpha x) +H\dfrac px y_p(\alpha x),
& (y=J, ¥, K, H {(Ly}, H ()1 \\
—\alpha y_(p+1}(\alpha x) +\dfrac px y_p(\alpha x),
& (y=I).
\endcases\taglll
\endalign
$$
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<< AVFv IR >>>

(B oKtz 52 ]
QO align C-19 €-20 C-21 C-26 C€-27 C-31 C-32 C-43 C-44
QO aligned C-19 C-20 C-22 C-23 C-25
O alignat c-29 C-30 C-31
QO split Cc-26 C-271 C-28
O multline c-23 C-28 C-29
QO egather C-24 C-25
[B&53]
QO cases C-20 C-44
[#]
On# c-3 ¢4 C8 €9 ¢-10 C-11 C-13 C-14 C-16
- C-17 C-18 C-22 C-23 C-32 C-43 C-44
O 2 1BHRE C-3 C-4 C-15 C-26
O3 8 C-5
Om C-§ ¢€-12 C-13 C-14 ¢-15 ¢C-16 c-21 C-26 C-29
: C-30 C-31 €-43
Oy ¢-8 C€-12 C-13 C-17 C-18 €-28 C-33
@)% c-6 €7 C-9 C-14 C-21 C-22 C-25 C-43
Ok c-10 c-11 C-16 €-17 ¢€-18 C-20 C-24 C-29 c-31
Q%4 C-14 C-15
OBXES C-20 C-21 C-23 C-24 C-25 C-26 C-28 C-3l C-44
@21l C-34 C€-35 C-36 C-37 C-38 C-39
OCom. Diagram . C-40 C-41
OTF&, &KH Cc-6 C-33
Ol c-7 ¢-8 €9
Otextx C-20 C-30 C-43 C-44
O DYERR c-42



