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- 1—
Thuat ng@

Duéi day 1a mot s6 thuat ngit ding trong tai lieu nay.

dimension : do dai trong IXTEX, vi du: 6pt, —2pc, Smm,...
font : kiéu chit
hyphen : tach mot chit (6 cubi dong) véi nhiéu ky ty thanh cac
phan nho ngén cach bdi dau gach ngang (dau hyphen).
Viéc tach nay gitap cho mot chit qua dai khong tran
ra khéi dong.
number : bla bla bla. . .
preamble : phan nam truéc \begin{document} clia tap tin nguon
LATEX.
tag : chi s6 phuong trinh
robust : bla bla bla. . .
text : chudi cAc ma nguon IWIEX, vidu: "xem Tién dé~\ref{ax:1}"
typeset : sap chit nho BTRX
wrap : tu dong chia mot dong qua dai thanh nhiéu dong nhé,
dé ching b6 tri vita trén mot chiéu rong c6 dinh cho
trude
canh c6t : bd tri cac phan ciia phuong trinh theo cot (chiéu ding)
diu ngodc : (phan cach); thuat ngit tiéng Anh la delimiter; la
, cac dau (,),[.1,{:})5---
chi s6 phuong trinh : nhan ding dé phan biét cac phuong trinh
phuong trinh : biéu thitc toan hoc bat ky duge biéu dién nho KTEX
v-khodng céch : khoang cach theo chiéu ditng

9
Gidi thiéu
G6i amsmath danh cho IATEX cung cip nhiéu tién ich dé typeset cac tai

lieu Toan hoc phitc tap. Géi nay c6 trong hau hét cdc ban phan phdi mdéi
ctia IATEX. Dé lay cac thong tin cap nhat vé goi nay, ban xem &

http://www.ams.org/tex/amsmath.html
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ftp://ftp.ams.org/pub/tex/
Tai lieu nay mo ta cic tinh ning va clia géi amsmath va thao luan vé cac
huéng sit dung chiing. Tai lieu cling dé cap so luge vé cac goi

amsbsy amstext
amscd amsxtra
amsopn

Céc géi nay déu lien quan dén viéc typseset biéu thitc toan hoc. Thong tin
vé cac ky hiéu va font md rong, xem & [1] va

http://www.ams.org/tex/amsfonts.html

Tai ligu vé go6i amsthm, cac 16p! AMS (amsart, amsbook, etc.) c6 thé tim
thay trong [3], [2] va

http://www.ams.org/tex/author-info.html

Néu ban da lam viéc lau dai véi ITEX va phai typeset rat nhiéu cac
biéu thiic toan hoc, thi v6i géi amsmath, ban cé thé tim thay giai phap cho
nhitng van dé hay gip nhét:

e Dé dang dinh nghia toan tit, ham toan hoc méi (tuwong tu nhu \sin,
\cos); céc toan tit mdi sé ty dong canh chinh kich thuéc, kiéu font
va khodng cach tuong quan véi cac phan tit khac trong biéu thiic.

e Nhidu bién thé clia moi trusng eqnarray dé sip xép nhiéu loai (he)
phuong trinh khac nhau.

e Céc s6 chi phuong trinh tit dong chuyén dich lén, xuéng dé tranh tinh
trang tran trang (khic phuc nhuge diém ctia eqnarray).

e Khoang cach xung quanh dau bang (=) giong hét khodng cach binh
thuong trong moi truong equation (khong giong nhu eqnarray).

e C6 thé tao chi s6 dudi, chi s6 trén v6i nhiéu dong (thudng gap khi lam
viéc v6i cac ky hieu tong, tich)

e D& dang tao cac bién thé cho viéc danh s6 mot phuong trinh cho trude
(néu ban khong thich kiéu danh s6 mic dinh).

e Dé dang danh s6 cac phuong trinh con dang (1.3a) (1.3b) (1.3¢) tu
mot nhém cac phuong trinh. Viéc danh s6 nay 1a tu dong.

Go6i amsmath duge phan phdi cling véi mot s6 goi bd trg

ldocumentclass
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amsmath Géi chinh; cung cip rat nhiéu tién ich dé biéu dién phuong trinh
va cac biéu thitc toan hoc tit don gian dén phiic tap.

amstext Cung cap lénh \text dé sdp xép cac doan vin bén trong biéu thic
toan hoc.

amsopn Cung cap léenh \DeclareMathOperator dé dinh nghia cac toan tit
mdi, nhu \sin, \1lim.

amsbsy G6i nay van ton tai dé bdo ddm tinh tuong thich; tuy nhién, ban
nén ding goi bm dé thay thé cho amsbsy.

amscd Cung cAp moi trusng CD dé biéu dién cac biéu do giao hoan don gidn
(v6i goi nay, ban khong thé vé cac mili tén chéo).

amsxtra Géi bo sung, nhiim bao ddm tuong thich véi tai lieu diing phién ban
1.1 clia amsmath. Cung cap: \fracwithdelims, \accentedsymbol,...

Go6i amsmath da bao gop cac gbi amstext, amsopn, and amsbsy; nghia la
khi nap géi amsmath, ba goéi kia sé tit dong nap theo. Con dé ding cac géi
amscd, amsxtra, ban phai nap riéng chiing.

—3—

Cac tuy chon cta go6i amsmath

Dé dung tity chon ctia goi, ban dé tén ciia tity chon vao trong phan tham
s6 bd sung ctia lénh nap géi \usepakage. Cac tity chon cach nhau bing dau
phéy. Vi du:

\usepackage [intlimits] {amsmath}
\usepackage [sumlimits,intlimits] {amsmath}

Goi amsmath ¢6 cac tuy chon sau day:

centertags (mic dinh) Dénh s6 phuong trinh bang cach dat chi s6 canh
gitta theo chiéu cao clia phuong trinh.

tbtags ‘Top-or-bottom tags’: Dit chi s6 clia phuong trinh & phia bén phai,
dong cudi cting; hodc & phia bén trai, dong dau tien.

sumlimits (mic dinh) Dt céac chi sb trén va dudi cia cac ky hiéu tong (37)
G trén va & dudi (trong cong thic rieng dong). Tuy chon nay ciing anh
hudng dén cac ky hieu cung loai—[], [[, &, €B,...—(nhung ky hicu
tich phan thi khong; xem duéi day)

nosumlimits Luon dat chi s6 trén va chi s6 dudi clia cac ky hiéu dang téng
(>, I1,---) 6 bén canh, ngay cé trong cong thic riéng dong. Vi du Z(l)
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intlimits Tuong tw nhu sumlimits, nhung cho k¥ hiéu tich phan.

nointlimits (mac dinh) Ngugc v6i intlimits.

namelimits (mic dinh) Tuong ty sumlimits, nhung cho mot s6 toan ti
nhu det, inf, lim, max, min; cdc toan tit nay theo truyén théng thuong
¢6 chi s6 dat bén dudi toan t (ché do cong thiic rieng dong).

nonamelimits Ngugc v6i namelimits.

legno Dit chi s6 phuong trinh bén trai.

reqno Dit chi s6 phuong trinh bén phai.

fleqn Biéu dién phuong trinh véi 1& trai c6 dinh; theo mac dinh, cac phuong
trinh dugc canh giita (do dé, 18 trai clia ching thay doi).

D6i v6i ba tity chon cudi ciing (1eqno, reqno, fleqn), ban cé thé dé chiing
vao phan tham s6 bd sung ciia \documentclass; géi amsmath nhan biét diéu
nay va do dé ban khong can 1ap lai khi nap goi biang \usepackage{amsmath}:

\documentclass[reqno] {report}
\usepackage{amsmath}% c6 tac dung nhu \usepackage [reqno] {amsmath}

_4_
Biéu dién phuong trinh
4.1 Gidi thieu

G6i amsmath cung cap thém cac moi trusng biéu dién phuong trinh sau day,
bén canh cac moi trusng chuan ciia BIEX:

equation equationk* align align*
gather gather* flalign flalign*
multline multlinex* alignat alignatx*
split

(Mac dit méi trusng chuan eqnarray van dimng duge, nhung t6t hon hét nén
diing mai truong align hodc t6 hgp equation+split.)

Ngoai trit split, mdi moi trudng déu c6 hai dang: cé sao (*) va khong
sao; cac moi truong khong sao sé st dung bo dém equation ciia KTEX
dé danh s6 cac phuong trinh mot cach ty dong (do do, ta goi ching la mai
truong cé danh s6 ). Ban c6 thé bé qua viée danh s6 cho bat ky dong phuong
trinh nao bang cach dit lenh \notag trudc khi diing \\; ciing c6 thé thay ddi
kiéu danh s6 cho dong phuong trinh cu thé, bing cach ding \tag{(label)},
& day (label) 1a text bat k¥, ching han $x$ hoac ii. Theo mac dinh, (label)
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ciia \tag sé dugc dat trong cip dau ngodc don, vi du (3.32); néu khong
mudn diéu nay xay ra, ban c6 thé ding \tag*. DE 4 ring, \tag va \tag
c6 thé dung véi moi moi truong da liet ke & trén, chit khong phai véi chi
cac moi trudng c6 danh sb (khong sao). Vi du vé viec dung \tag c6 thé tim
thay trong testmath.tex va subeqn.tex dugc phan phdi cling véi tai lieu
nay.

MBai trudng split la mot dang dic biét, chi c6 thé duge ding bén trong
cac moi truong khac. Tuy nhién, né lai khong thé diing bén trong multline.

Véi cédc moi truong co chiic nang canh cot (split, align,...), cac ky hiéu
quan he (dau =, >, <, ...) phai dugc dit sau dau & Day la diém khac bigt
so v0i eqnarray.

4.2 Phuong trinh don

Moi truong equation dimg biéu dién phuong trinh don va tit dong danh s6
cho phuong trinh d6. Mai truong equation* c6 tac dung tuong tu, nhung
khong danh s6.

Hai méi truong nay chi biéu dién phuong trinh trén ding mot dong; ban
khong thé dung \\ bén trong hai moi trusng dé. Néu biéu thic qua dai, sé
xay tran trang. Hay xem muc tiép theo.

4.3 Chia nhé phuong trinh nhung khéng canh cot

Moi truong multline la bién thé clia equation, cho phép biéu dién céc
phuong trinh qua dai, khong thé bd tri vira khit trén mot dong. Trong moi
truong nay, ban diing \\ dé tach cdc dong. Dong dau tién sé canh & 1&
trai, dong cudi cing duge canh & 1é phai; ngay truéc dong dau tién va ngay
sau dong cudi cling 14 khodng tring indent dugc cung cap bdi bién do dai
\multlinegap. Cac dong con lai sé dugc canh gitta trang, trit khi ban dung
tuy chon flegn.

Gidéng nhu equation, moi trudng multline chi danh s tat ca cac dong
clia n6 bdi diing mot chi s6 (do d6, ban khong thé dimg \notag cho riéng
dong nao trong moi truong). Chi s6 duge danh sé duge & dong cudi cung
(tity chon regno) hoisic dong dau tién (tity chon leqno); ki¢u danh sé canh
git nhu split khong duge ho trgo.

Cé6 thé lam cho cac dong gitta ctia moi truong dich chuyén qua trai hoic
qua phai bang cach lénh \shoveleft hay \shoveright. Cac lénh nay sé

2IATEX chudn khéng c6 méi trudng equation*, ma chi c6 dang tuong duong la
displaymath.
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Bang 4.1. So sanh cac méi trusng biéu dién phuong trinh (duong théng
ding dung dé chi 1¢ trai, phai clia t gidy tudng tugng)

\begin{equationx}
a=b
\end{equation*}
\begin{equation}
a=b
\end{equation}

\begin{equation}\label{xx}

\begin{split}
a& =b+c-d\\

& \quad +e-f\\
& =g+h\\

& =1
\end{split}
\end{equation}

\begin{multline}
at+b+c+d+e+f\\
+i+j+k+1+m+n
\end{multline}
\begin{gather}
a_1=b_1+c_1\\
a_2=b_2+c_2-d_2+e_2
\end{gather}

\begin{align}

a_1& =b_1+c_1\\

a_2& =b_2+c_2-d_2+e_2
\end{align}

\begin{align}
a_{11}& =b_{11}&

a_{12}& =b_{12}\\
a_{21}& =b_{21}&

a_{22}& =b_{22}+c_{22}
\end{align}

\begin{flalignx*}
a_{11}& =b_{11}&

a_{12}& =b_{12}\\
a_{21}& =b_{21}&

a_{22}& =b_{22}+c_{22}
\end{flalign*}

a=b+c—d
+e—f

(3) a+b+c+d+e+f

(4) a1:b1+61
(5) ag =by +co —dy + €2

(6) ar =bi+c1
(7) az =by +co —da + e

(8) a1 =0bi1 a2 ="0bi

(9)  a21 =ba1  age =baa+ ca

a11 = bi

a1 = bay

+itjt+k+l+m+n

a1z = b2
a2z = baa + c22
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nhan ca dong can dich chuyén lam tham s6 (nhung trit ra \\ § cudi dong)

(4.10) | A \
| B |

\begin{multline}
\framebox[.65\columnwidth] {A}\\
\framebox [.5\columnwidth] {B}\\
%
\shoveright{\framebox[.55\columnwidth] {C}}\\
%
\framebox[.65\columnwidth] {D}
\end{multline}
Giai tri ctia bién do dai \multlinegap c6 thé thay doi nhd cac lenh ciia
ITEX la \setlength va \addtolength.

4.4 Chia nhé phuong trinh va canh cot

Giéng nhu multline, mdi trudng split dung biéu dién cdc phuong trinh
don qua dai, khong bo tri vita trén rieng mot dong va do d6 phai chia ching
thanh nhiéu dong. Nhung khong nhu multline, moi truong split cho phép
canh cot cac dong nhd st dung & dé danh dau cot. Khong nhu cac moi
truong phuong trinh khéc ctia g6i amsmath, split khong déanh s6 phuong
trinh, bdi né chi cé thé dung bén trong khdc moi truong khdc, thuong la
equation, align, hay gather (cic moi trudng vita nhiac dén thyc hien danh
s6). Vi du:

n

1 P,
=S e e-0 3 II(7)
(4.11) =0 Li+Hlp=li=1

=0 = = W) (= 02 = Y (s - 12,

J

—

\begin{equation}\label{e:barwqg}t
\begin{split}
H_c &=\frac{1}{2n} \sum~n_{1=0}(-1) {1} (n-{1}) ~{p-2}
\sum_{1 _i+\dots+ 1 _p=1}\prod-p_{i=1}\binom{n_i}{1 _i}
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\\ &\quad\cdot[(n-1 )-(n_i-1 _i)]~{n_i-1 _i}
\cdot\Bigl[(n-1 )~2-\sum~p_{j=1}(n_i-1 _i)~2\Bigr].

\end{split}

\end{equation}

Phan phuong trinh biéu dién nhd split nén duge xem 14 mot phan rieng
biét; léenh \label dat bén trong moéi truong sé khong cé tac dung.

4.5 Nhoém phuong trinh khéng canh c6t

MBbi truong gather thudng dung biéu dién nhém cac phuong trinh ma khong
quan tam dén viéc canh cot giita chting; mdi phuong trinh trong nhém sé
nam ¢ dong rieng (xem Bang 4.1). Cac phuong trinh bén trong moi truong
gather dugc phan biét nho \\. Bat ky phuong trinh nao bén trong gather
ciing c6 thé 14 & dang \begin{split} ... \end{split}
\begin{gather}

phuong trinh thd nhit\\

\begin{split}

phuong trinh & thd hail\
& v4i hai dong

\end{split}

\\

phudng trinh thid ba
\end{gather}

4.6 Nhom phuong trinh c6 canh co6t

Moi truong align biéu dién nhém cac phuong trinh va cho phép canh cot
gitta cac phuong trinh. Xem Béng 4.1.

Dé c6 vai cot phuong trinh di ciing nhau, hay dung thém cac dau &

(4.12) rT=y X=Y a=b+c
(4.13) =y X' =Y a=b
(4.14) r+2 =y+y X+X' =Y +Y’ a'b=cb
\begin{align}

x&=y & X&=Y & ak=b+c\\

X &=y’ & X0&=Y’ & a’&=b\\

X+X&=y+y’ & X+X’&=Y+Y’ & a’b&=c’b
\end{align}
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C6 thé thém chi thich cho phuong trinh (ndm cling dong véi phuong trinh)
bang cach dung lenh \text bén trong moi truong align:

(4.15) T=y1—Yo+ys—ys+ys—... theo (4.21)
(4.16) =9y oy* theo (5.1)
(4.17) =y(0)y theo Tien dé 1.
\begin{align}

x& = y_1-y_2+y_3-y_5+y_8-\dots
&& \text{theo \eqref{eq:C}}\\

& = y’\circ y~x* && \text{theo \eqref{eq:D}}\\

& = y(@0) y’ && \text {theo Tién d& 1.}

\end{align}
Bién thé alignat ctia mdi trusng align cho phép xac dinh khodng cach
(theo chiéu ngang), nho d6 sé tiét kiem khong gian hon. Moi trudng nay
nhan mot tham s6, 1a "s6 cot phuong trinh". Dé c6 s6 nay, ban dém s6 dau
& trong cac phuong trinh, chon ra sé 16n nhat, cong s6 d6 véi 1 roi chia két
quéa cho 2. So sanh vi du dudi day véi vi du 6 ngay trén.

(4.18) r=y1—Y2+ys—ys+ys—... theo (4.21)
(4.19) =y oy* theo (5.1)
(4.20) = y(0)y’ theo Tien dé 1.
\begin{alignat}{2}

x& = y_1-y_2+y_3-y_b+y_8-\dots

&\quad& \text{theo \eqref{eq:C}}\\
& = y’\circ y~* && \text{theo \eqref{eq:D}}\\
& = y(0) y’ && \text {theo Tién d& 1.}
\end{alignat}

4.7 Canh cot cac khdi phuong trinh

Giong nhu equation, cdc moi trudng phuong trinh nhiéu dong gather,
align vA alignat bo tri phuong trinh trén cd chiéu rong cia dong. Diéu
nay dan t6i, chang han, ta khong thé them cac dau ngoac dé bao quanh
phuong trinh.

Céac moi trudng gathered, aligned va alignedat khic phuc nhuge diém
trén; ching biéu dién phuong trinh trén mot chiéu rong ding bang chiéu rong
ctia noi dung phuong trinh. Nhd d6, ching c6 thé xem nhu mot phan cia
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biéu thitc, vi du:

B' = -0xE,

, . Phuong trinh Maxwell
E' =0 x B —4nj,

\begin{equation*}
\left.% ding \left. dé bd di diu ngoic bén trai
\begin{aligned}
B’&=-\partial\times E,\\
E’&=\partial\times B - 4\pi j,
\end{aligned}
\right\}
\qquad \text{Phuong trinh Maxwell}
\end{equation*}

Gibng nhu array, cdc bién thé -ed nhan tham s6 tiy chon (bd sung)
[t] hosic [b] dé chi vi tri biéu dién (‘t’ cho top-& trén; ‘b’ cho bottom-&
dudéi)

Bién thé cases duing dé chia cdc truong hop:

0 néu r — j la s6 18,
(4.21) P = | T A see,
1 (=1)"=9)/2 néu r — j la s6 chén.

P_{r-j}=\begin{cases}
0& \text{ndu $r-j$ 1a s6 1&},\\
!\, (-1)"{(r-j)/2}& \text{néu $r-j$ 13 s6 chin}.
\end{cases}
Dé y dén viec diing lenh \text (xem Muc §7) va biéu thiic toan $...$ bén
trong \text.

Can nhé: cac bién thé cases va -ed chi duge diing bén trong cac moi
truong phuong trinh khac—tuong tu nhu split.

4.8 Thay dbi vi tri chi sé6 phuong trinh

Thay ddi vi tri dat chi sé6 phuong trinh 13 van dé kha phic tap trong biéu
dién phuong trinh nhiéu dong. Cac moi truong ciia géi amsmath luon cd
ging dé khong dat chi s6 phuong trinh dé lén noi dung phuong trinh, va
néu can thiét thi dat chi s6 & trén hosic dudi mot chit, tham chi, § riéng mot
dong. Nhung viéc tinh chinh xac thuodc tinh ctia phuong trinh 1a diéu kho
khan; do do, doi khi viec dich chuyén chi s6 phuong trinh do géi amsmath
thie hién sé khong mang lai két qua dep mat. Trong truong hgp dé, ban
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phéi lam bing tay nhs lenh \raisetag. Dé dich chuyén chi s6 lén phia trén
mot quing 6pt, ding \raisetag{6pt}; con dé dich xudng, diing ching han
\raisetag{-6pt}.

Viéc diéu chinh vi tri chi s6 bang \raisetag la cong viéc ti mi, ciing
nhu viéc ngat dong, ngat trang bang \linebreak, \pagebreak. Ban chi nén
thite hién diéu chinh khi tai lieu ctia ban gan nhu hoan tat, va can lam lai
mdi khi ban thay déi noi dung tai lieu.

4.9 V-khoang cach va ngit trang trong biéu dién nhiéu dong

Ban c6 thé dimg \\ [{dimension)] dé them cac v-khoang cach gitta cdc dong
trong moi moi trudng biéu dién phuong trinh clia géi amsmath; diéu nay
cling tuong tu trong KTEX.

Khi diing géi amsmath, viéc ngit trang giita cac dong ctia phuong trinh
khong (tuw dong) x4y ra; béi viéc ngat trang nhu vay sé lam cho phuong trinh
tré néen khoé theo doi déi véi doc gia. Dé ngdt trang bén trong phuong trinh,
ban phéi lam bang tay nho léenh \displaybreak. Noi diit \displaybreak tot
nhat 1a ngay trudc \\ & dong can ngat trang. Giong nhu lénh \pagebreak
ctia IXTEX, lénh \displaybreak nhan tham sé bd sung (tity chon) 1a mot
trong cac s6 0, 1, 2, 3, 4; tham s6 nay cho biét mic do ngit trang. Dung
\displaybreak[0] dé ham y “khong dudc ngit trang & day”,...; trong khi
\displaybreak (khong c6 tham s6 b6 sung), nhu \displaybreak[4], ham
v “ngat trang & day”.

Viéc ngit trang dung \displaybreak nhu trén chi c6 thé lam doi véi
phuong trinh cu thé. Néu mubn cung cip cho géi amsmath “gidy phép ngit
trang” mot cach toan cuc (cho moi phuong trinh nhiéu dong), ban dung
\allowdisplaybreaks[1] trong phan preamble ctia tai licu. Tham s6 bd
sung ciia lenh nay nhan gia tri tit 1 dén 4: [1] c¢6 nghia 1a cho phép ngat
trang, nhung tranh viéc dé néu c6 thé dugc; cac gia tri 2,3,4 cang tang kha
ning ngit trang. Khi ding \allowdisplaybreaks, thi léenh \\* dimng dé
cAm x4y ra ngit trang sau mot dong cu thé.

Cac méi trudng split, aligned, gathered va alignedat c6 kha
nang wrap ndéi dung phuong trinh trong cac hop khéng cho phép
ngat (unbreakable box); hé qua la trong trudng hgp dé, ca hai lénh
\displaybreak va \allowdisplaybreaks déu khong cé tiac dung.



DANH sO PHUONG TRINH 14

4.10 Xen lién twr vao gitta cac phuong trinh

Lénh \intertext diing dé xen lien ti® vao giita cac dong cilia biéu dién
nhiéu dong (xem thém vé \text & Muc §7). Nhd d6, dé bdm dam viéc canh
cot cac phuong trinh, ban d5 phai tén cong két thic mot biéu dién rdi sau
do6 bat dau lai. Lenh \intertext chi c6 thé dit ngay sau \\ hodc \\*. Hay
chi § dén sy xuat hién ctia lién tit “va” trong vi du sau.

(4.22) Ap = No(A; ) — (X ),
(4.23) Ay = o(N ) — (X Q),
va

(4.24) As = N(\w).
\begin{align}

A_1&=N_0(\lambda;\Omega’)-\phi(\lambda;\Omega’) ,\\
A_2%&=\phi(\lambda;\Omega’)-\phi(\lambda;\Omega) ,\\
\intertext{va}

A_3&=\mathcal{N}(\lambda;\omega) .

\end{align}

4.11 Danh sé phuong trinh

4.11.1 Heé théng chi s6 phuong trinh
V6i BTEX, néu ban muén danh s6 phuong trinh theo muc—nghia 13 chi s6
phuong trinh ¢6 dang (1.1), (1.2), ..., (2.1), (2.2), ..., trong chuong 1, 2,

v.v...—ban c6 thé dinh nghia lai lénh \theequation nhw 15i khuyén trong
s6 tay (manual) IXTREX [7, §6.3, §C.8.4]:

\renewcommand{\theequation}{\thesection.\arabic{equation}}

Cach lam nhu trén cho két qua nhu §, nhung c¢6 diéu bat tién 1 chi s6
phuong trinh sé khong tu dong dit vé 0 khi chuyén® tit muc nay qua muc
khéc, va ban phai lam diéu d6 bing tay nhd lenh \setcounter. Dé cudc song
dé dang hon, g6i amsmath cung cap lénh \numberwithin; nho lénh nay, ban
c6 thé danh s6 phuong trinh theo muc, v6i chi s6 phuong trinh tw dong dat
vé 0 khi sang muc mdi.

3hay cai khéc, tiy ban!
43 muc 1, cac phuong trinh duge danh sé (1.1), (1.2), ...; con qua muc 2, chi s6 phai
bét dau tir (2.1) rdi dén (2.2), ...; nghia la ta phai dit bo dém vé 0 khi vita qua muc 2.
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\numberwithin{equation}{section}

Dé ¥ rang, lenh \numberwithin cé tac dung déi véi moi bo dém, chit
khong riéng gi bo dém equation.
4.11.2 Tham khao chéo dén chi s6 phuong trinh
Viéc tham khéo chéo dén phuong trinh duge thiyce hién dé dang hon véi lenh
\egref. Lénh nay ti dong dit chi sd phuong trinh vao cap dau ngosc don.
Vi du: dung \ref{abc} ta thu dugc 3.2, trong khi \eqref{abc} sé cho (3.2).

4.11.3 Danh sbé cac phuong trinh con ctia nhém phuong trinh

Go6i amsmath cung cap moi truong subequations cho phép ban danh sb cac
phuong trinh con ctia mot nhém cac phuong trinh mot cach tw dong. Vi du

\begin{subequations}
\end{subequations}

sé khién cac chi s6 clia cac phuong trinh bén trong moi trudng subequations
sé (tu dong) c6 dang (4.9a) (4.9b) (4.9¢) ..., néu phuong trinh di truéc nhom
phuong trinh nay c6 chi s6 (4.8). Chi § la, néu ban dit nhan tham chiéu
(label) ngay sau \begin{subequations}, viéc tham chiéu bang \ref dén
nhan dé sé cho ra, ching han, 4.9, chit khong phai 1a 4.9a. Vui long xem tai
licu subeqn.pdf vA ma ngudn subeqn.tex dé co cac vi du vé viec diing moi
trudng nay.

Cac bo dém dung bdi moi truong subequations 1a parentequation va
equation; cac lénh thay doi bo dém \addtocounter, \setcounter, \value,
...déu c6 tac dung binh thudng véi nhitng bo dém do. Ching han, céc
phuong trinh con dugc danh s6 nhd chit cAi alphabet (a,b,c,...); dé thay
doi diéu nay, sit dung phuong phép chuan ciia IXTEX dé thay doi kiu danh
s6 (xem trong [7, §6.3, §C.8.4]). Trong vi du dudi day, cdc phuong trinh con
sé dugc danh chi s6 La Ma:

\begin{subequations}
\renewcommand{\theequation}{\theparentequation \roman{equation}}
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_5_
Linh tinh, nhung quan trong

5.1 Ma tran

Go6i amsmath cung cap mot s6 moi trudng dé biéu dién ma tran tien lgi hon®
moi truong array cua KIEX. Cac moi trudng pmatrix, bmatrix, Bmatrix,
vmatrix va Vmatrix ty dong c6 (tuong ting) cap dau ngodc (), [], {}, ||, va
Il || bao xung quanh. Ngoai ra, moi trusng matrix cho mot ma tran khong
c6 kem dau ngoac nao.

Cac moi truong ma tran clia amsmath st dung thuat todn diéu chinh
khoang céch va canh cot tinh té, tiét kiem hon cach lam hoang phi® ctia moi
truong array. Hon nita, khong giéng nhut array, ban khong can chi ra sé
cot khi diing cac moi truong -matrix; theo mac dinh, s6 cot t6i da ciia cac
ma tran 1a 10—con s6 nay c6 thé thay déi duge’. (Néu ban mudn canh phai,
trai cac cot hosic muén tinh chinh ma tran theo y ban, khong con cach nao
khac hon 1a ban phai quay lai duing méi trudng array.)

Cac ma tran c¢d nhd dat xen vao biéu thic chung dong dude cho bdi moi
truong smallmatrix. Vi du, ma tran (ﬁ g) dugce bd tri vita ven trén dong
nay, t6t hdn hon so véi khi ban thay thé smallmatrix béi matrix:

\bigl( \begin{smallmatrix}
a&b\\ c&d
\end{smallmatrix} \bigr)

Chu y réng cac dau ngodc phai duge chi ra khi ding smallmatrix; khong
c6 cac bién thé p,b,B,v,V clia smallmatrix.
C6 mot lenh hét siic tien 1¢i, 1a \hdotsfor{(number)}. Lénh nay sé sinh

ra day cac dau cham liing trong matrix. Tham s6 clia lénh 13 s6 cot can bo
qua. Quan sat vi du duéi day

a b c d \begin{matrix} a&b&c&d\\

€ ... e&\hdotsfor{3} \end{matrix}
5beyond
6prodigal

" Cu thé hon: sb t6i da cac cot clia ma tran dudgc xac dinh béi bo dém MaxMatrixCols
(mac dinh 13 10); dé thay ddi s6 nay, ban diing céc lenh ciia ITEX 1a \setcounter hoic
\addtocounter.
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Khoang céch giita cac dau cham cho bdi \hdotsfor c6 thé thay thé nho
tham s6 bo sung ctia lénh; vi du: \hdotsfor[1.5]{3}. Con s6 trong ngodc
vuong ([1.5]) dugc dung nhu mot thita s6 nhan; gia tri mac dinh 1a 1.0.

Dyt —aete ... —aiptn
(5.1) —a21t1 Dgt e —agntn
—ap1ty  —apate Dyt

\begin{pmatrix} D_1t&-a_{12}t_2&\dots&-a_{in}t_n\\
—a_{21}t_1&D_2t&\dots&-a_{2n}t_n\\

b

\hdotsfor [2]1{4}\\% ting glp d6i khodng cich gilta cdc ddu chim
b

—a_{n1}t_1&-a_{n2}t_2&\dots&D_nt\end{pmatrix}

5.2 Diéu chinh khoang cach

G6i amsmath cung cap tap hop cac lénh diéu chinh khodng cach trong ché
do toan. Phién ban rit gon (Iénh ngén) hoac day du (Ienh dai) ctia cac lenh
nay déu cé tinh robust va c6 thé diing bén ngoai ché do toan.

Lénh ngan Lénh dai Vi du Lénh ngan Lénh dai Vi dy
(khong khodng cach) — —><— (khong khoang cach) =<
\, \thinspace =<« \! \negthinspace =<«
\ \medspace =& \negmedspace ==
\; \thickspace =<« \negthickspace =<
\quad = <«
\qquad = <=

Tdng quét hon, dé diéu chinh khodng céch trong ché do toan, ban ding lenh
\mspace va don vi toan. Pon vi toan, ky hiéu la mu (math unit), la don vi
do dai ctia BIEX trong ché do toan, bang 1/18 em®. Vi du, dé c6 khoang
\quad am, ban c6 thé dung \mspace{-18.0mu}.

5.3 Cac dau cham

Vi trf ctia ddu ba cham (phia trén dong hay & ngay chan dong) trong cac
ngit canh khac nhau thudéng khong nhat quan, va c6 thé 1a van dé s thich
c4a nhan. Bang cach st dung céic lenh

8Thé em 1a cai chi?
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e \dotsc cho “dau ba cham di véi dau phay”

\dotsb cho “dau ba cham di véi toan tit nhi phan/quan he”
\dotsm cho “dau ba cham di trong bi¢u thitc nhan”

\dotsi cho “dau ba chdm di trong biéu thitc tich phan”
\dotso cho “dau ba cham cho moi trudng hgp con lai”

thay vi dilng \1dots va \cdots, ban c6 thé lam cho ma ngudn TEX ciia tai
liéu trd nén trong sang hon, dé chinh sita hon khi can thiét (chang han theo
yéu cau ctia nha xuat ban). Dinh nghia ctia cac lénh § trén la theo quy uée
cia Hoi Toan hoc My (AMS).

Ta c6 chudi $A_1, A_2, \dotsc$, Ta c6 chudi A, As, ..., tong vo
tong v han $A_1 +A_2 +\dotsb $, han A; + Ay + ---, tich vo han
tich vé han $A_1 A_2 \dotsm $, A1Ay -+, va tich phan khong xéc
va tich phan khdng xac dinh dinh
\[\int_{A_1}\int_{A_2}\dotsi\] / /

Ay JAs

5.4 Gach ngang khéng vé

Lénh \nobreakdash gitip ta han ché sy ngit dong sau mot dau hyphen
hodc sau dau gach ngang. Vi duy, néu ban viét ‘cac trang 1-9” bang cach
ding cic trang 1\nobreakdash--9 thi viéc ngit dong sé khong bao gio
x4y ra giita dau gach ngang va s6 9. Ban ciing c6 thé diing \nobreakdash
dé han ché viéc tach chit (hyphenation) ngoai y mudn, vi du trong t6 hgp
$p$-adic. Dé tien lgi, ban c6 thé dinh nghia cac lenh tat nhu sau:

\newcommand{\p}{$p$\nobreakdash}’ cho "\p-adic"
\newcommand{\Ndash}{\nobreakdash--}% cho "céac trang 1\Ndash 9"
% Cho khdng gian "\n chidu" ("n-chidu"):
\newcommand{\n}[1]{$n$\nobreakdash-\hspace{Opt}}

Vi du cubi ciing & trén cho biét cach lam thé niao dé ngan can ngit dong
sau dau hyphen nhung cho phép tach chit binh thuong & tir tiép theo dau
hyphen d6. (Chi can théem mot do rong 0 sau dau hyphen.)

5.5 Da&u nhéan trong toan hoc
Thong thudng, KTEX khé c6 thé biéu dién cho dep ciing ltc hai ddu nhan

tren mot ky hieu. V6i géi amsmath, viec nay kha hon rat nhidu; vi dy A (cho
béi \hat{\hat{A}}).
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Céac lenh \dddot va \ddddot biéu dién hai va ba dau chdm nhu 1a dau
nhén, vi du C. Day 1a cac lenh do amsmath cung cip; con \dot va \ddot 13
cac lénh cta KTEX.

Dé c6 dudgc chi s6 trén 1a dau mil hodc dau ngd, ding goi amsxtra vi
cac lenh ctia goi nay 14 \sphat, \sptilde. Vi du, A~ cho bdi A\sphat (dé
¥ 6 day ta khong dung dau ~).

Dé dat ky hieu bat ky vao vi tri ctia dau nhéan, hodac dé cé cac dau
nhén ben dudi, vui long xem tai lieu huéng dan goéi accents(viét bdi Javier
Bezos).

5.6 Can sb

Cach biéu dién cin s6 ctia INTEX nhiéu khi khong that dep mét, nhu trong
vi du ¥k (cho bdi \sqrt[\betal{k}). G6i amsmath cung cip céc lenh
\leftroot (dich qua trai) va \uproot (dich lén trén) cho phép ban diéu
chinh vi trf cia bac can s6”. Chang han

\sqrt[\leftroot{-2}\uproot{2}\beta] {k}

s6 cho k. Néu ban dung dimension am lam tham s6 clia \leftroot (nhu
trong vi du trén), thi bac cin s6 sé dich chuyén qua phai.
5.7 PDoéng khung biéu thic

Biéu thitc \boxed sé déng khung chit nhat quanh ndi dung I3 tham sb ctia
no6; lenh nay tuong ty nhu léenh \fbox, nhung nodi dung ciia lénh & ché do
toan.

(5.2) (1< CO(n) + Au(0,9))]

\boxed{\eta \leq C(\delta(\eta) +\Lambda_M(0,\delta))}
5.8 Mii tén bén trén, bén dudi

IXTRX chuan chi cung cap cac miii tén bén-trén-qua-trai hodc bén-trén-qua-
phai nho cac lénh \overrightarrow, \overleftarrow. Duéi day la cic dang
miii tén khac do géi amsmath cung cap.

\overleftarrow \underleftarrow
\overrightarrow \underrightarrow
\overleftrightarrow \underleftrightarrow

-
Vi duy, \overleftarrow{XYZ} sé cho ban XY Z.

%bac ciia cin sb, vi du 3 trong Vk.
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5.9 Mii tén cé chi sb.

Cac lenh \xleftarrow va \xrightarrow cho ta cac mii tén tu dong diéu
chinh do dai cho bing vdi noi dung cia chi s6 trén hodc duwdi. Tham s6 bo
sung ciia hai lénh nay 13 chi s6 dudi, con tham s6 bat buoc 1 chi s6 trén.
C& chi s6 trén va chi s6 dudi ctia hai lenh nay déu c6 thé réng.

nti—1

(5.3) Al p c

Mxleftarrow{n+\mu-1}B \xrightarrow[T]{n\pm i-13}C
5.10 Gan cac ky hiéu véi nhau

IXTREX cung cap lenh \stackrel dé dit chi so trén cho cic quan hé (toan
ti) nhi phan. V6i géi amsmath, céc lénh \overset va \underset con lam
dugce viéc tong quat hon: dat mot ky hieu béen trén hoac bén dusi mot ky
hieu khéc, bat ké ky hieu do c6 phai la toan t& nhi phan hay khong. Vi du,
v6i \overset{*}{X} sé dat dau sao * bén trén chit X: )*(; lénh \underset
cling tuong ti, nhung né dat chi s6 bén dudi ky hieu.

Xem thém cach dung \sideset & Muc §8.2.

5.11 Phan sé va ciu tric lién quan

5.11.1 Cac lénh \frac, \dfrac, va \tfrac

Lénh \frac, 1a lénh co ban ctia IXTEX, nhan hai tham s6—t1t s6 vA mau sd6—
va biéu dién phan s6 theo kiéu thong thusng trong toan hoc. Dé ¥ ring, cac
phan s6 & ché do toan chung dong thudng nhé; dé khién ching to hon, ban
diing \displaystyle\frac. ... Dé tién lgi, géi amsmath cung cap thém cac
lenh: \dfrac, \tfrac lan lugt 14 dang viét tat ctia {\displaystyle\frac
... } va {\textstyle\frac ... }. Vidu

G4 Momelf) Home) /Homsels) 1/ logaels)

\begin{equation}

\frac{1}{k}\log_2 c(£f)\;\tfrac{1{k}\log_2 c(f)\;
\sqrt{\frac{1}{k}\log_2 c(£)}\;\sqrt{\dfrac{1}{k}\log_ 2 c(£)}
\end{equation}

5.11.2 Ky hiéu T hop: \binom, \dbinom, \tbinom

n

Dé biéu dién t6 hop dang (k), ban dung cac lénh \binom, \dbinom va
\tbinom. Céac tiép vi ngit d va t dudc hiéu tuong tu nhu & cac lenh vé
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phan sb.

(5.5) ok _ Gﬁ) ok—1 4 (S) ok—2

2~k-\binom{k}{1}2~{k-1}+\binom{k}{2}2"{k-2}

5.11.3 Tao phan sé téng quat véi \genfrac

Kha nang ctia cac lenh \frac, \binom vi cac bién thé c¢6 thé c6 dudc nho
lenh \genfrac. Day la lénh tao phan s6 tong quat véi sau tham s6. Hai
tham s6 cudi ciing clia \genfrac lan lugt 1a ¢ s6 va mau s6 ; hai tham
s6 bo sung dau tien 14 cadc dau ngodc trai va phai (nhu trong két qua ciia
\binom); tham s6 thit ba 1a do day ctia dudng ké ngang gitta t1t s6 vA mau
s6 (lenh \binom dung do day 0, nghia 1 khong thdy dugc); tham s6 thi
tu xac dinh ché do toan trong dé phan sé dugc biéu dién: tham sbé nay
nhan gia tri 0,1,2,3 tuong ting véi cac ché do \displaystyle, \textstyle,
\scriptstyle, \scriptscriptstyle.

\genfrac{left-delim}{right-delim}{thickness}{mathstyle}{numerator}
{denominator}

Vi du, cac lenh \frac, \tfrac va \binom c6 thé dugc dinh nghia nhu sau:

\newcommand{\frac} [2] {\genfrac{{F{F{F{#13{#2}}
\newcommand{\tfrac} [2] {\genfrac{}{F{F{1{#1}{#2}}
\newcommand{\binom} [2] {\genfrac{ (}{) HOptH{I{#1}{#2}}

Cac lénh nguyén thiiy \over, \overwithdelims, \atop, \atopwithdelims,
\above, \abovewithdelims khi diing v4i goi amsmath sé sinh ra cdnh béo 16i.
Vui long xem thém tai liéu technote . tex ¢6 trong texmf/source/latex/amsmath/

5.12 Phan sb lién tuc

Phan s6 lién tuc

(5.6)
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¢6 thé thu ducc nho

\cfrac{1}{\sqrt{2}+
\cfrac{1}{\sqrt{2}+
\cfrac{1}{\sqrt{2}+\dotsb
13}

Viéc diing \cfrac cho két qua dé& nhin hon so v6i khi ban tao phan s6 lién
tuc bing \frac. Ban c6 thé dat vi tri ctia tit s6 & bén trai hodac bén phai
tuy ¥, bang cach dung \cfrac[1] hoic \cfrac[r] thay vi \cfrac.

5.13 Lénh \smash dit do cao/sau vé 0

Lénh \smash khién cho cac biéu thiic con c6 chidu cao (heigth) va chiéu
sau (depth) bing 0; viec dung biéu thitc con nhut vy rat c6 hitu ich, ching
han khi diéu chinh vi trf ctia biéu thic con theo cac ky hiéu. G6i amsmath
cung cap léenh \smash véi tham s6 tuy chon 1a t va b, béi doi khi ta chi can
lam cho chiéu cao (ing v6i t) hodic chiéu sau (ting véi b) trd ve 0.

Vi du, chiéu cao ctia cac dau cin bac hai trong mot biéu thic khong bing
nhau vi chiéu cao d6 tity thuoc vao noi dung bén dudi dau can. (Xem & do
phéng dai 16n,) ban sé thiy dau can trong \/y trong biéu thic /z+,/y+/z
di xudéng phia duéi chan dong hon so véi hai dau can con lai. Ta sé ding
\smash[b] dé dat do sau ciia chit y vé 0, nho d6, dau can trong ,/y sé giéng
hét dau can trong /z:

$\sqrt{x} + \sqrt{\smash[bl{y}} + \sqrt{z1}$.

Bay gig, ban c¢6 v/z + /4y + /z. Ban c6 thay sy khac biét & bicu thiic nay
v6i biéu thitc trude kia khong?
5.14 DAu ngoic
5.14.1 Kich c¢8 dau ngoic
Viéc diing dau ngoac tu dong diéu chinh kich ¢6 v6i \left va \right c6 hai
han ché: thi nhat, cac lenh nay may moéc diéu chinh cho dau ngodic ¢6 chiéu
cao vita bang vé6i chiéu cao clia noi dung cao nhat, va thi hai, tap hop céac
kich ¢6 do chiing tao ra khong bién thien déu din, ma c¢6 nhitng buée nhay
qué 16n'0.

Trong thiyc té, thuong c6 hai hoac ba truong hop ta can diéu chinh kich
¢d clia dau ngodc nhd vao céc lenh ‘big’ clia géi amsmath.

10 Nghia la: hai dAu ngoic ké tiép nhau trong ciing biéu thitc tao béi \left hosic \right
c6 thé c6 chiéu cao chénh nhau dén 3pt hodc nhiéu hon, va nhu thé sé qua xau!
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Co
ngoac

s 0@ 05 00 06 0 ()()

Truong hop dau tién, 1a khi xay ra sy chong chat (cumulative) cic toan
t1 v6i chi s6 trén va dudi. V6i \1left va \right, cdc dau ngoic tao ra thuong
16n hon nhiéu so v6i ¥ mudn; viéc dung Big or bigg thay thé cho \left va
\right cho két qua kha quan hon hin:

Co \left \bigl \Bigl \biggl \Biggl
text  \right \bigr \Bigr \biggr \Biggr

pq1/p

Z a; Z Tij so véi |:Z a; Z Tij
% J j

( J

p} 1/p

\biggl[\sum_i a_i\Bigl\lvert\sum_j x_{ij}\Bigr\rvert~p\biggrl~{1/p}

Truong hop thi hai, 1a khi cac dau ngodc long nhau lién tiép. Trong
truong hop nay, lenh \1left va \right cho ra cidc dau ngodc cing mot kich
c6'!, trong dau ngodc cang & bén ngoai cang can ¢é kich thude 16n hon.

((albl) — (agbg)) ((agbl) + (ale)) VETrsus ((albl)—(agbg)) ((agbl)—{—(albg))

\left((a_1 b_1) - (a_2 b_2)\right)
\left((a_2 b_1) + (a_1 b_2)\right)
\quad\text{so vdi}\quad

\bigl((a_1 b_1) - (a_2 b_2)\bigr)
\bigl((a_2 b_1) + (a_1 b_2)\bigr)

Truong hop thi ba, 1a khi biéu dién cac biéu thic qua khé trong mot
trong dong nay. Cac dau ngoic tao béi \left

dong, ching han biéu thiic Z—l,

va \right, nhu ban thay, sé 1am cho dong bi dan qua nhiéu theo chiéu ding.
Khi dé6, viec dung \bigl va \bigr chi cho ra dau ngoic vita di cao va nho
d6 dong khong bi v-dan nhiéu qua, nhu trong %|

Cac lenh \big, \bigg, \Big va \Bigg ma KTEX cung cap khong thay
déi kich ¢& dau ngodc mot cach chinh xéc trong céc kich ¢d font khac nhau
ctia INTEX. G6i amsmath khic phuc nhuge diém do.

"hecause that is adequate to cover the encompassed material.
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5.14.2 Ky hiéu ‘
Go6i amsmath cung cap cac lenh \1lvert, \rvert, \1Vert, \rVert (so sanh
vdi \langle, \rangle) nham giai quyét van dé trung hgp ¥ nghia ctia ky
tu |. Ky tu nay duge ding trong tai lieu IATX dé chi nhiéu déi tugng toan
hoc khac nhau: chi quan hé ‘uéc s6’ trong ly thuyét sd, vi du nhu trong
biéu thit p|g; chi gia tri tuyet ddi |z|; hay 1a viét tit clia ‘sao cho’ khi biéu
dién tap hop; hodc ham y ‘1ay gia tri tai’ trong ky hiéu fC(t)‘t:o' Tinh da
nghia ctia ky hiéu | khong phai 1a diéu gi xau; cai khong hay 1a & chd: khong
phéi tat ca cach dimg ciia | déu c6 ciing cach thé hién xét vé mat in an
(typographical), va sy phan biét phiic tap ctia doc gia c6 kién thiic khong
thé nao thé hieén dugc trong typeset. Vi vay, trong bat ky tai lieu nao, ban
ciing nén cho tuong tng ky tur | véi mot khai niem toan hoc cu thé; va ciing
nén lam diéu tuong tu véi ky tu \|. Diéu ndy khong bao gom cach dung |
va \| nhu cac dau ngoiic, bdi vi cach ding dau ngodic trai hodc phai khac
han véi cac cach ding clia | nhu ké trén.

Vi duy, ban nén dinh nghia
\providecommand{\abs}[1]{\1lvert#1\rvert}
\providecommand{\norm} [1]{\1Vert#1\rVert}
va sudt trong tai lieu ctia minh, ban diung \abs{z} dé cé6 |z| vA dung
\norm{v} dé c6 ||v||.

—6—

Tén toan t\¥

6.1 Dinh nghia toan t& mdéi

Cac toan tit toan hoc nhu log, sin, lim theo truyén thong dugc typeset véi
kiéu chit roman dé c6 thé dé dang phan biét ching véi cac tén bién toan
hoc (cac tén bién dugce typeset v6i font nghiéng). Cac toan tit thudng gap
nhat 13 \log, \sin, \1im,... di dugc dinh nghia; con céc toan tit méi c6 thé
dinh nghia dé dang nho lenh \DeclareMathOperator. Lénh nay chi c6 thé
dat trong phan preamble ciia tai lieu. Ching han, dé dinh nghia ham s6
\tg (l& cAch viét ham s6 tangement theo kiéu Viet Nam), c6 thé ding

\DeclareMathOperator{\tg}{tg}

nho do, viec ding \tg sé cho ra tg vdi font chinh xac dong thoi ty dong
thém cach khodng cach xung quanh toan ti tg khi can thiét, nho do, ta thu
duge A(tgz)B thay vi A(tgz)B.
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Néu toan tit mdi can cac chi s6 trén va chi s6 duéi, nhu trong cic toan
t lim, sup, or max, thi ban dung dang * ciia lénh \DeclareMathOperator:

\DeclareMathOperator*{\Lim}{Lim}

Xem thém & Muc 8.3 vé viec dat chi s6 dudi.

Cac toan t1t duge dinh nghia truée 1a

\arccos arccos \deg deg \1lg lg \projlim projlim
\arcsin arcsin \det det \lim lim \sec sec
\arctan arctan \dim dim \liminf liminf \sin sin
\arg arg \exp exp \limsup limsup \sinh sinh
\cos cos \gcd ged \1n In \sup sup
\cosh cosh \hom hom \log log \tan tan
\cot cot \inf inf \max max \tanh tanh
\coth coth \injlim injlim \min min
\csc csc \ker ker \Pr Pr

\varlimsup lim \varinjlim lim
\varliminf lim \varprojlim lim

Ngoai ra, con c6 1énh \operatorname: vi du
\operatorname{abc}

trong biéu thiic toan hoc tuong duong véi viec khai bao nhs \DeclareMathOperator
roi diing \abc. Lénh \operatorname chi nén ding néu toan tit thi thoidng

gap trong tai liéu; con néu toan t xuat hién nhiéu lan, ban nén khai bao

toan ti moi nho \DeclareMathOperator.

Dé y duing \operatorname* trong trudng hgp toan tit can chi sb.
6.2 Ky hiéu Dong du

Céc lenh \mod, \bmod, \pmod, \pod biéu dién cac ky hiéu dong du. Lénh
\bmod v& \pmod d& c6 trong KTEX, nhung trong géi amsmath, ching dugc
tinh chinh dé cho ra khoang cach t6t hon trong céc biéu thic chung dong.
Céc lenh \mod va \pod la bién thé ctia \pmod; lénh \mod khong tao ra cip
dau ngodc don, trong khi lénh \pod lai bé “mod” va céac thit khac vao cap
dau ngodc.

(6.1) ged(n,mmodn); z=y (modbd); z=y mode; xz=y (d)
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\gcd(n,m\bmod n);\quad x\equiv y\pmod b;
\quad x\equiv y\mod c;\quad x\equiv y\pod d

S A

Lénh \text chén text vao biéu thic

Muc dich chinh ciia léenh \text la dé chen van ban, text vio gitta cac biéu
thitc todn hoc. Lénh ¢6 tac dung tuong tu nhu lénh \mbox cta IXTEX, nhung
ding \text hay hon ¢ nhiéu diém. Néu ban muén van ban them vao & cd
chit sub-script, ban c¢6 thé dimg ..._{\text{tid hodc caul}}, trong khi
v6i \mbox, ban phai dung . .._{\mbox{\scriptsize tit hoic caul}}. Diém

hay khac, 1a tén ctia léenh \text phan anh dugc day du tac dung cia n6é hon
lénh \mbox.

(7.1) Jiwi1 0 1 don dieu, i=1,...,c+1

f_{[x_{i-1},x_i1} \text{ 1a don diéu,}
\quad i = 1,\dots,c+1

_8_
Tich phan va Téng

8.1 Chi s6 trén/duéi nhiéu dong

Nho léenh \substack, ban biéu dién cac chi s6 trén, dudi véi nhiéu dong. Vi
du

\sum_{\substack{ Z P(i, )
O\le i\le m\\ 0<i<m
0<j<n}} O<<n

P(i,3)

Téng quat hon, moi trudng subarray con cho phép ban canh trai cac dong
ctia chi s6 trén/dudi, thay vi canh giita nhu mic dinh. Hay dé y dén tham
s6 {1} clia subaray trong vi du dudi day.

\sum_{\begin{subarray}{1} Z P(i,7)
i\in\Lambda\\ 0<j<n ieA
\end{subarray}} sI=n

P(i,j)
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8.2 Lénh \sideset

Lénh \sideset dung cho muc dich dac biét, 1a dat cac ky hiéu vao vi tri
clia chi s6 trén va chi s6 dudi clia cac toan tit 16n nhu Y hay [[. Chi g
rang, lénh nay khong c6 muc dich dp dung vao cdc kij hiéu khong thuoc lop
kyj hieu tong. Vi du dé thay nhat 1a khi ban mudn c6 mot dau phay dé chi
bién thé ctia ky hiéu tong:

(8.1) SE,

Dé dugc nhu trén, ban c6 thé diing \sum\nolimits’ E_n; § day, \nolimits
phéi dugc dung, bdi néu khong, dau phay sé dugc dat & bén trén chi khong
phai 14 géc trén-bén-phai clia ky hiéu tong. Néu ban lam nhu vay, thi ndy
ra van dé nan giai 13, bay gio khé c6 thé dit thit gi vao bén trén va ben dudi
ciia Y nita (bdi ban da dung \nolimits). Cach gidi quyét van dé nay nho
léenh \sideset dugc minh hoa trong vi du sau:

\sideset{}{’} Z, nk,
\sum_{n<k,\;\text{$n$ odd}} nE_n n<k, n odd

Phai dung cap dau ngodc rong ({}) nhu trén, 14 béi lenh \sideset c6 kha
nang dat cac ky hiéu vao bén goc clia toan tit 16n. Hay hoc héi vi du rat
tha vi sau day:

(0]
\sideset{_*‘*}{_*‘*}\prod_{n=1}‘{\infty}:H:
n=1
8.3 Vi tri ctia chi s6 dudi va ‘limit’
Vi tri mac dinh ctia chi s6 dudi ctia ky hieéu phu thuoc vao tinh chat ky hieu
d6. Véi cac ky higu dang tong (3, [[), vi trf do 1a ‘displaylimits’: nghi 14,
khi ky hiéu dang téng xuat hién trong biéu thic rieng dong, chi s6 tren va
chi s6 dudéi duge bd tri bén trén hoac bén dudi ky hiéu; con néu ky hieu
d6 xuat hién trong ché do chung dong, thi cac chi s trén, dudi duge dit &
bén canh ky hiéu, nham tranh viéc dan dong qua mic can thiét. D6i véi cac
ky hiéu dang tich phan, vi trf mic dinh clia cac chi s6 luon 13 & bén canh
ky hieu, ngay ca trong cac cong thic rieng dong. (Nhung xem vé tuy chon
intlimits trong Muc 3.)
Cac toan tit nhu sin, lim déu c6 vi tri chi s6 thuoc loai ‘displaylimits’
hay ‘limits’ tity theo cach ching dude dinh nghia, v diéu da dude chon theo
théi quen pho bién trong gidi toan hoc.
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Cac lenh \1imits va \nolimits ding dé bat qua lai gitta hai ché do dat

vi tri chi sé:
E , / / , lim,
X —
A

\sum\nolimits_X,\qquad \iint\limits_{A},
\qquad\varliminf\nolimits_{n\to \infty}

Dé dinh nghia mot lénh méi ma chi s6 dudi clia né c6 thuove tinh ‘dis-
playlimits’, ban dat lenh \displaylimits va cudi dinh nghia ctia lenh. Trong
day gom cac léenh \1imits, \nolimits, \displaylimits tiép nhau, thi léenh
cudi cling ¢6 tac dung uu tién.

8.4 Dau tich phan boi

Caclenh \iiint, \iiint v& \iiiint cho ta cic dau tich phan boi v6i khoang
cach gitta cac dau tich phan duge tinh chinh t6t hon. Lénh \idotsint cho
ta dau tich phan boi véi s6 16p tiy .

(8.2) //f(a:,y) dz dy ///f(x,y,z) dx dy dz
A A
(8.3) ////f(w,:c,y,z)dwdmdydz /---/f(a:l,...,xk)
A A

—9—

Biéu do giao hoan

Mot s6 lenh tao biu dd giao hoan nhu trong ANS-TEX dude gop thanh
g6i rieng biet, 1a amscd. Véi cac biéu do phiic tap, ban nén diing géi chuyéen
dung hon 1a kuvio hodc xypic; nhung véi cac biéu dé don gidn, khong c6
cac mili tén chéo, thi dung géi amscd sé nhanh chéng cho két qua. Duéi day
la vi du.

SMeT - T

| [ena

SeT))] —— (ZxT)/J

\begin{CD}
S~{{\mathcal{W}}_\Lambda}\otimes T @>j>> T\\
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QVVV @VV{\End P}V\\
(S\otimes T)/I @ (Z\otimes T)/J
\end{CD}

Trong moi trudng CD, cac lénh @>>>, @<<<, @VVV v QAAA lan lugt cho céc
mili tén qua phai, trai, xuéng, lén. Véi cac miii tén ngang, moi thit dat gitta
hai ky hiéu > hodc < dau tién sé dugc xem 1a chi s6 trén, cac dbi tuong dit
gitta ky hiéu thit hai va thit ba duge xem 1a chi s6 duéi. Tuong ti, déi tuong
dat gitta ky hieéu A hay V thit nhat v thi hai sé 1a chi s6 bén trai, con dbi
tuong dat gitta ky hieu A hay V thit nhi va thit ba sé 1a chi s6 bén phai. Cac
lénh @= va @] sé cho cac dudng-ngang-kép va duong-ding-kép. Mot “miii tén
rong” duge cho béi lenh @..

St dung ‘font’ toan

10.1 Giéi thicu
Moi van dé vé font c6 thé tim thay trong huéng dan (fntguide.tex) hoic
The BTEX Companion [1].

Céc lenh co ban (cta BTEX) diéu chinh font trong ché do toan bao
gom: \mathbf, \mathrm, \mathcal, \mathsf, \mathtt, \mathit. Ngoai ra,
g6i amsfonts cung cap cac lenh diic biét: \mathbb cho kiéu ‘blackboard bold’
(R), \mathfrak cho kiéu ‘Fraktur’ (R).

10.2 Lgi khuyén

Néu ban phai thudng xuyen thay ddi kiéu font trong ché do toan, ban c6
thé nghi dén cac dinh nghia van tit, chang han, ding \mb thay vi \mathbf.
Tat nhién, khong gi ngan can ban lam diéu do6, vi ban c6 trong tay lénh-
tao-dinh-nghia \newcommand. Nhung véi IXTEX, viéc dua ra cic dang dinh
nghia van tat nhu vay can nén tranh, can thay thé bdi giai phap hay hon:
dinh nghia mot lénh dva trén thuoc tinh ctia doi tugng toan hoc, hon la dua
trén tén cia font dung dé phan biét cic doi twong. Vi du, néu ban mudn
dung font dam chi cac vécto, ban nén dinh nghia mot lénh tao vécto véi
font dam, hon 1a dinh nghia mét 1énh tao font dam dé tao vécto; nho

\newcommand{\vect} [1]{\mathbf{#1}}

ban c6 thé viét \vect{a} + \vect{b} dé c6 a + b; ban khong nén ding,
ching han \mb{a}+\mb{b} véi léenh \mb la dang viét tit cia \mathbf. Sau
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mot vai thang chdng han, ban thay can phai diing font dam cho muc dich
khac, chit khong phai dé chi cac vécto, va mudn cac vécto bay gio c6 them
cac mii tén, thi ban c6 thé dé& dang thuc hien duge § do ctia minh néu ban
diing dinh nghia \vect dé tao véctd; con néu ngudc lai, ban phai thay thé
toan bo céc lenh \mb trong tai lieu ctia ban—diéu nay nguy hiém & ché, viec
thay thé c6 thé anh hudng dén cac déi tuong khong 1a vécto nhung dugc
biéu dién bing \mb.

Sé c¢6 ich néu ban tao cac lenh méi dé lay ra céc ky tu diic biet trong
mot font cu thé ndo dé, vi du

\DeclareSymbolFont{AMSb}{U}{msb}{m}{n}’% or use amsfonts package
\DeclareMathSymbol{\C}{\mathalpha}{AMSb}{"43}
\DeclareMathSymbol{\R}{\mathalpha}{AMSb}{"52}

Céc dong & trén dinh nghia cac lenh \C, \R dé lay ra ky hiéu ‘blackboard’
tit bo ‘AMSDb’ 1a font cac ky hiéu. Néu ban thuong xuyén lam viéc véi cac
truong sé thyc, phiic, ban c6 thé c6 mot cach tien lgi, 1a dinh nghia lénh
\field va sau d6 diung \field{C}, \field{R},... dé c6 cac trudng s6 mong
mudn. Nhung dé tang téi da tinh uyén chuyén va khd nang diéu khién, ban
hiy dinh nghia lénh \field réi sau d6 dinh nghia cac lénh \C, \R dya trén
\field nhu sau:

\usepackage{amsfontsl}), to get the \mathbb alphabet
\newcommand{\field} [1]{\mathbb{#1}}
\newcommand{\C}{\field{C}}
\newcommand{\R}{\field{R}}

10.3 Cac ky hiéu in dam
Lénh \mathbf thuong dude dung dé c6 dude phién ban dam cilia céc chit cai
trong ché do toan, nhung véi hau hét céc ky hiéu toan khac (khong phai 1a

chit c4i), lénh nay khong c6 tac dung, hodc c6 tdc dung nhung két qua ctia
n6 khong c6 lién hé chiit ché véi font dang duge dung. Vi dy, viét

\Delta \mathbf{\Delta}\mathbf{+}\delta \mathbf{\delta}
sé cho ban AA+69; dé ¥ ring, trong két quéa thu duge, cac dau cong va dau
0 khong bi &nh hudng bdéi \mathbf.

G6i amsmath vi vay cung cap thém hai lénh méi, 1a \boldsymbol va \pmb;
cac lenh nay c6 tac dung lam dam moi loai ky hiéu. Lénh \boldsymbol c6
thé duge dung cho céc ky hiéu toan khong bi 4nh hudéng béi lenh \mathbf
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néu va chi néu font toan dang dung c6 phién ban dam tuong tng cta ky
hiéu d6. Lénh \pmb dugc dung, nhu 1a gidi phap cudi cung, cho truong hop
lenh \boldsymbol bat lyc; “pmb” 1a viét tat ciia “poor man’s bold”; nguyén
Iy 1am viéc ctia lénh \pmb 1& typeset nhiéu ban sao ctia ky hieu va sip xép
cac ban sao d6 sat bén nhau (giéng nhu khi ban dung bt ké nhieu duong
lien tiép nhau trén gidy dé c6 mot dusng dam nét). R6 rang, chat lugng
két qua ctia lenh \pmb 1a khong t6t 1am, nhat 1a do nét ctia ky hiéu. Trong
khi bo font chuan ctia KTEX duge diing dé typeset cac biéu thitc toan, la
bo font CM (Computer Modern), thi can dén lénh \pmb chi 1a cac ky hieu
toan tit 16n, nhu \sum, cidc dau ngoac qua cd, hay la cic ky hiéu toan hoc
b6 sung bdi goi amssymb (xem [1]).

Cac biéu thtic sau cho thiy mot s6 két qua kha di:
A_\infty + \pi A_O
\sim \mathbf{A}_{\boldsymbol{\infty}} \boldsymbol{+}

\boldsymbol{\pi} \mathbf{A}_{\boldsymbol{0}}
\sim\pmb{A}_{\pmb{\infty}} \pmb{+}\pmb{\pi} \pmb{A}_{\pmb{0}}

Ago + Ay ~ Ao + TAg ~ Ao + TAp

Néu ban muén dung léenh \boldsymbol doc lap ma khong tai géi amsmath,
thi hay ding goi bm; day la goéi thuoc chuan BTEX, khong thuoc bo phan
phdi clia cac g6i AMS. Géi nay tich hgp trong bo IXTEX phién ban nam 1997
hoéac cao hon.

10.4 Cac cht cai Hy Lap in nghiéng

\varGamma I \varSigma X
\varDelta A \varUpsilon 7T
\varTheta O \varPhi ¢
\varLambda A \varPsi ¥
\varXi = \varOmega 2
\varPi [II
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L6i thuong gap khi dung gbéi amsmath

11.1 General remarks

This is a supplement to Chapter 8 of the ITEX manual [7] (first edition:
Chapter 6). For the reader’s convenience, the set of error messages dis-
cussed here overlaps somewhat with the set in that chapter, but please be
aware that we don’t provide exhaustive coverage here. The error messages
are arranged in alphabetical order, disregarding unimportant text such as
I LaTeX Error: at the beginning, and nonalphabetical characters such as
\. Where examples are given, we show also the help messages that appear
on screen when you respond to an error message prompt by entering h.

There is also a section discussing some output errors, i.e., instances where
the printed document has something wrong but there was no IXTEX error
during typesetting.

11.2 Error messages
LC \begin{split} won’t work here.
Example:

! Package amsmath Error: \begin{split} won’t work here.

1.8 \begin{split}

?h

\Did you forget a preceding \begin{equation}?

If not, perhaps the ‘aligned’ environment is what you want.

?

Explanation: The split environment does not construct a stand-alone dis-
played equation; it needs to be used within some other environment such as
equation or gather.

Lt Extra & on this line
Ezample:

| Package amsmath Error: Extra & on this line.

See the amsmath package documentation for explanation.
Type H <return> for immediate help.
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1.9 \end{alignat}

?h

\An extra & here is so disastrous that you should probably exit
and fix things up.

?

Explanation: In an alignat structure the number of alignment points per

line is dictated by the numeric argument given after \begin{alignat}. If

you use more alignment points in a line it is assumed that you accidentally

left out a newline command \\ and the above error is issued.

L. Improper argument for math accent

Example:

! Package amsmath Error: Improper argument for math accent:
(amsmath) Extra braces must be added to
(amsmath) prevent wrong output.

See the amsmath package documentation for explanation.
Type H <return> for immediate help.

1.415 \tilde k_{\lambda_j} = P_{\tilde \mathcal
{M}}
?
Ezplanation: Non-simple arguments for any IXITEX command should be en-
closed in braces. In this example extra braces are needed as follows:

. P_{\tilde{\mathcal{M}}}

Lt Font OMX/cmex/m/n/7=cmex7 not loadable
Ezample:

| Font OMX/cmex/m/n/7=cmex7 not loadable: Metric (TFM) file not found.
<to be read again>
relax

1.8 $a

b+b~2$
?h
I wasn’t able to read the size data for this font,
so I will ignore the font specification.
[Wizards can fix TFM files using TFtoPL/PLtoTF.]
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You might try inserting a different font spec;
e.g., type ‘I\font<same font id>=<substitute font name>’.
>
Ezxplanation: Certain extra sizes of some Computer Modern fonts that were
formerly available mainly through the AMSFonts distribution are considered
part of standard NTEX (as of June 1994): cmex7-9, cmmib5-9, and cmbsy5—
9. If these extra sizes are missing on your system, you should try first to
get them from the source where you obtained IXTEX. If that fails, you could
try getting the fonts from CTAN (e.g., in the form of Metafont source files,
directory /tex-archive/fonts/latex/mf, or in PostScript Type 1 format,
directory /tex-archive/fonts/cm/ps-typel/bakoma).

If the font name begins with cmex, there is a special option cmex10 for
the amsmath package that provides a temporary workaround. I.e., change
the \usepackage to

\usepackage [cmex10] {amsmath}

This will force the use of the 10-point size of the cmex font in all cases.
Depending on the contents of your document this may be adequate.

L= Math formula deleted: Insufficient extension fonts
Example:

I Math formula deleted: Insufficient extension fonts.
1.8 $ab+b~2$

?

Ezplanation: This usually follows a previous error Font ... not loadable;
see the discussion of that error (above) for solutions.

L. Missing number, treated as zero
Example:

! Missing number, treated as zero.
<to be read again>

a
1.100 \end{alignat}

?h

A number should have been here; I inserted ‘0’.

(If you can’t figure out why I needed to see a number,
look up ‘weird error’ in the index to The TeXbook.)
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Ezplanation: There are many possibilities that can lead to this error. How-
ever, one possibility that is relevant for the amsmath package is that you
forgot to give the number argument of an alignat environment, as in:

\begin{alignat}
a& =b& c& =d\\
a’g =b’&  c’g =d’
\end{alignat}
where the first line should read instead
\begin{alignat}{2}

Another possibility is that you have a left bracket character [ following a
linebreak command \\ in a multiline construction such as array, tabular,
or eqnarray. This will be interpreted by KIEX as the beginning of an ‘ad-
ditional vertical space’ request [7, §C.1.6], even if it occurs on the following
line and is intended to be part of the contents. For example
\begin{array}
a+b\\

[£f,g]\\

m+n

\end{array}

To prevent the error message in such a case, you can add braces as discussed
in the BTEX manual [7, §C.1.1]:

\begin{array}

a+b\\

{lf,gl I\

m+n

\end{array}

Lk Missing \right. inserted
Example:
| Missing \right. inserted.
<inserted text>

\right .
1.10 \end{multline}

?h

I’ve inserted something that you may have forgotten.
(See the <inserted text> above.)

With luck, this will get me unwedged. But if you

really didn’t forget anything, try typing ‘2’ now; then
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my insertion and my current dilemma will both disappear.

Ezplanation: This error typically arises when you try to insert a linebreak
inside a \left-\right pair of delimiters in a multline or split environ-
ment:

\begin{multline}

AAA\1eft (BBB\\
CCC\right)

\end{multline}

There are two possible solutions: (1) instead of using \left and \right, use
‘big’ delimiters of fixed size (\bigl \bigr \biggl \biggr ...; see §5.14.1);
or (2) use null delimiters to break up the \left-\right pair into parts for
each line:

AAA\left (BBB\right.\\
\left.CCC\right)

The latter solution may result in mismatched delimiter sizes; ensuring that
they match requires using \vphantom in the line that has the smaller de-
limiter (or possibly \smash in the line that has the larger delimiter). In the
argument of \vphantom put a copy of the tallest element that occurs in the
other line, e.g.,

xxx \left (\int_t yyy\right.\\
\left.\vphantom{\int_t} zzz ... \right)

L= Paragraph ended before \xxx was complete
Example:

Runaway argument?

| Paragraph ended before \multline was complete.
<to be read again>

\par
1.100

?h

I suspect you’ve forgotten a ‘}’, causing me to apply this
control sequence to too much text. How can we recover?

My plan is to forget the whole thing and hope for the best.

?

Ezplanation: This might be produced by a misspelling in the \end{multline}
command, e.g.,
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\begin{multline}

\end{multiline}

or by using abbreviations for certain environments, such as \bal and \eal
for \begin{align} and \end{align}:

\bal

\eal
For technical reasons that kind of abbreviation does not work with the more

complex displayed equation environments of the amsmath package (gather,
align, split, etc.; cf. technote.tex).

LE Runaway argument?
See the discussion for the error message Paragraph ended before \xxx
was complete.

L= Unknown option ‘xxx’ for package ‘yyy’
Example:

! LaTeX Error: Unknown option ‘intlim’ for package ‘amsmath’.

?h

The option ‘intlim’ was not declared in package ‘amsmath’, perhaps you
misspelled its name. Try typing <return> to proceed.

-

Ezplanation: This means that you misspelled the option name, or the pack-

age simply does not have an option that you expected it to have. Consult
the documentation for the given package.

L= 01d form ‘\pmatrix’ should be \begin{pmatrix}.

Example:

! Package amsmath Error: 0ld form ‘\pmatrix’ should be
\begin{pmatrix}.

See the amsmath package documentation for explanation.
Type H <return> for immediate help.

\pmatrix ->\left (\matrix@check \pmatrix
\env@matrix
1.16 \pmatrix
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{a&b\cr c&d\cr}
?h
‘\pmatrix{...}’ is old Plain-TeX syntax whose use is
ill-advised in LaTeX.
?
Ezplanation: When the amsmath package is used, the old forms of \pmatrix,
\matrix, and \cases cannot be used any longer because of naming conflicts.
Their syntax did not conform with standard IXTEX syntax in any case.

L Erroneous nesting of equation structures
Ezample:

! Package amsmath Error: Erroneous nesting of equation structures;
(amsmath) trying to recover with ‘aligned’.

See the amsmath package documentation for explanation.
Type H <return> for immediate help.

1.260 \end{alignatx}

\end{equationx}
Explanation: The structures align, alignat, etc., are designed for top-level
use and for the most part cannot be nested inside some other displayed
equation structure. The chief exception is that align and most of its variants
can be used inside the gather environment.

11.3 Warning messages

L Foreign command \over [or \atop or \above]
Example:

Package amsmath Warning: Foreign command \over; \frac or \genfrac
(amsmath) should be used instead.

Ezplanation: The primitive generalized fraction commands of TEX—\over,
\atop, \above—are deprecated when the amsmath package is used because
their syntax is foreign to INTEX and amsmath provides native INTEX equiva-
lents. See technote.tex for further information.

L= Cannot use ‘split’ here
Ezample:

Package amsmath Warning: Cannot use ‘split’ here;
(amsmath) trying to recover with ‘aligned’



WRONG OUTPUT 39

Ezplanation: The split environment is designed to serve as the entire body
of an equation, or an entire line of an align or gather environment. There
cannot be any printed material before or after it within the same enclosing
structure:

\begin{equation}

\left\{ % <-- Not allowed

\begin{split}

\end{split}
\right. % <-- Not allowed
\end{equation}

11.4 Wrong output
11.4.1 Section numbers 0.1, 5.1, 8.1 instead of 1, 2, 3

This most likely means that you have the arguments for \numberwithin in
reverse order:

\numberwithin{section}{equation}

That means ‘print the section number as equation number.section number
and reset to 1 every time an equation occurs’ when what you probably
wanted was the inverse

\numberwithin{equation}{section}

11.4.2 The \numberwithin command had no effect on equation
numbers

Are you looking at the first section in your document? Check the section
numbers elsewhere to see if the problem is the one described in §11.4.1.
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