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Math in LaTeX
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1. Introduction

There are two major modes for typesetting math in LaTeX — one is embedding the math directly into
your text by encapsulating your formula either using single dollar signs — $. . . $ or by enclosing the
inline math with the following symbol \ (. ..\) and the other is using a predefined math environment.
This file provide basic samples for inline and display math equations. However, for detailed explanation,
you are requested to refer “amsmath” package documentation.

2. Inline math examples

LaTeX needs to know when text is mathematical. This is because LaTeX typesets maths aZ notation

differently [a+ b]? from normal text. Therefore, special 1/x2 + y? environments have been declared for
this purpose.

3. Display math examples

3.1. Default math environments

The \begin{equation}...\end{equation} environment is used for numbered single line
equations:
1 NEAV
P= lim e |— dp;| = N.d 3.1
Ao | Ay 1:21 Pi edPay 3.1)
The \begin{equationx*}...\end{equation*} environment is used for unnumbered

single line equations: B
_

W0o\/I28  \/I2&

3.2. amsmath package — math environments

The \begin{align}...\end{align} environment is used for two or more equations when
vertical alignment is desired; usually binary relations such as equal signs are aligned. To have several
equation columns side-by-side, use extra ampersands to separate the columns. You can suppress the
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number on any particular line by putting \notag before the end of that line; \notag should not be
used outside a display environment as it will mess up the numbering. You can also override a number
with a tag of your own by using \tag{<label>}, where <label> means arbitrary text such as
or \dag used to ‘number’ the equation:

Z=x+Yy Z=x+Yy 3.2)
=z+y xX=z+y
a=b+c a=b+c *)
=z+y xX=z+y
b=b+c a=b+c )
c=b+c a=b+c (€3]
The \begin{align=*}...\end{alignx} environment is used for unnumbered math
environments:
z=x+y z=x+y
a=b+c a=b+c

The gather environment is used for a group of consecutive equations when there is no alignment
desired among them; each one is centered separately within the text width. Equations inside gather are
separated by a \ \ command.

(a+b)* = a* +2ab + b*
a=by+cr—dr+ep (3.3)

The gather* environment is used for a group of consecutive unnumbered equations for which no
alignment is required.

(a+b)* =d®+2ab+b*
a=by+cr—dr+ep

A variant environment \begin{alignat}...\end{alignat} allows the horizontal space
between equations to be explicitly specified. This environment takes one argument, the number of
“equation columns” (the number of pairs of right-left aligned columns; the argument is the number of
pairs): count the maximum number of & s in any row, add 1 and divide by 2

X=y1—Y»+y3—ys+ys—... by Axiom I.
=) oy* by Axiom 2.
=y(0)y’ by Axiom 3. (3.4)
The \begin{alignat+*}...\end{alignatx} is available for setting unnumbered equation

with the above preferences.
X=yY1—Y+y3—ys5+ys—... byAxiom I.
=)y oy* by Axiom 2.
=y(0)y’ by Axiom 3.
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The aligned environment inside equation environment can be used to produce the below
equation: \begin{equation}\begin{aligned}...\end{aligned}\end{equation}
B =—-0xE,
=—dxZ, Maxwell’s equations (3.5)
E'=0 xB—4nj,

Example for aligned environment inside equationx environment: \begin{equationx}
\begin{aligned}...\end{aligned}\end{equationx}

B =—-0xE,
=—-dxZ, Maxwell’s equations

E'=9 xB—4nj,

The subarray environment can be used to produce centered multiline subscript or superscript —

\begin{subarray}{c}. . .\end{subarray}
Y, P(i,j)=0xB—4nj, (3.6)
ieA
0<j<n

Example for subarray with left aligned multiline subscript inside equation —
\begin{subarray}{1l}...\end{subarray}

Y P(i,j)=0xB—4xj, (3.7
i€A
0<j<n
The environment flalign (“full length alignment”) stretches the space between the equation columns
to the maximum possible width, leaving only enough space at the margin for the equation number, if
present.

aiy = by ap = b

ar1 = by an =byn+cxn (3.8)
=by axy =by+cxn (3.9)
Example for \begin{flalignx}...\end{flalignx*} environment.

an = by ap =bp

a1 = by ax =by+cn
= by ax =by+cn

The multline environment is a variation of the equation environment used for equations that
don’t fit on a single line. The first line of a multline will be at the left margin and the last line at the
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right margin. Any additional lines in between will be centered independently within the display width
\begin{multline}...\end{multline}

a+b+c+d+e+f
a+b+c+d+e+f
a+b+c+d+e+f
+i+j+k+Il+m+n (3.10)
The multline~* environment
at+b+c+d+e+f
a+b+c+d+e+f
a+b+c+d+e+f
+itj+tk+l+m+n
For cases like constructions, \begin{cases}...\end{cases} inside equation
environment can be used.
ifr—ji
P’f:{(r)z(—l)(fi>/2 ifr—j'i: (e)j:n G-11)
For unnumbered cases like constructions, \begin{cases}...\end{cases} inside
equation~* environment can be used.
b ‘{o if r— jis odd,
- P (=1)U=D/2if r— jis even.

3.3. Matrices

The amsmath package provides some environments for matrices beyond the basic array
environment of LaTeX. The pmatrix, bmatrix, Bmatrix, vmatrix and Vmatrix

have (respectively) ( ), [ 1, { }, | |, and || || delimiters built in. Example for
\begin{pmatrix}...\end{pmatrix} environment
1 2-3 a+b
o+p=|1 2-3 c+d
1 2-3 c+d
Example for \begin{bmatrix}...\end{bmatrix} environment
1 2-3 a+b
a+p=1|1 2-3 c+d (3.12)
1 2-3 c+d
Example for \begin{Bmatrix}...\end{Bmatrix} environment
1 2-3 a+b

a+p=<1 2-3 c+d
2-3 c¢+d
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Example for \begin{vmatrix}...\end{vmatrix} environment
1 2-3 a+b
a+p=|1 2-3 c+d
1 2—-3 c+d
Example for \begin{Vmatrix}...\end{Vmatrix} environment
1 2-3 a+b
a+yp=I|1 2-3 c+d
1 2-3 c+d
The wrapper environment \begin{subequations}...\end{subequations} can be

used along with a particular align or similar groups to produce a subordinate numbereing sequence.
Al =No(A;: Q) —9(1;Q)),
Ay =9(1:Q) - 9(1;Q), (3.13a)
Az =N (A 0). (3.13b)
The split environment is for single equations that are too long to fit on one line and hence must be
split into multiple lines. The split environment provides for alignment among the split lines, using &
to mark alignment points. Unlike the other amsmath equation structures, the split environment provides

no numbering, because it is intended to be used only inside some other displayed equation structure,
usually an equation, align, or gather environment, which provides the numbering. For example:

1 & N Py
Ho=3 Y (-1 (-1P2 % H(/)
= L4tly=li=1 \"i

(n;— l,-)z} .

(3.14)

™

A=) = (=) [ = )2 =

1

J

3.4. Additional math samples

Integration with side limits - superscript and subscript:

A

Summation with under/over limits:

y ¥ ¥
A a+b
Math with underline:
b+c=d
Math with underbar:
btctz=y

Math with underbrace:
a+b=c*+y(a*)
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3.5. Over and under arrows

Basic LaTeX provides \overrightarrow and \overleftarrow commands. Some additional

over and under arrow commands are provided by the amsmath package to extend the set.
Math with underrightarrow:

a+b:+y

—
Math with underleftarrow:

a+b:.+y

%
Math with underleftrightarrow:

a+b.+y

—
Math with overline:

(a+b=c)
Math with overbrace:

——

a+b+c
Math with overrightarrow:

—

a+b+c
Math with overleftarrow:

a+b+c
Math with overleftrightarrow:

—

a+b+c

Math with \underset{...}:

=2cos(2- 327 @t)cos( 130 mt)
<~ <~

average beats per
frequency second

Math with \overset{...}:

~ a = =
(BW) i (BW> ; (BW>w (BW)M (BW)
w, @, w, , @,

Boxed equation: \begin{equation}\boxed{...} \end{equation}

24P =2

3.6. Extensible arrows

(3.15)

\xleftarrow and \xrightarrow produce arrows that extend automatically to accommodate
unusually wide subscripts or superscripts. These commands take one optional argument (the subscript)

and one mandatory argument (the superscript, possibly empty):

x2 +2xy+ y2 X2 +2xy+ y2 maps to maps to maps to

a+c a+tc x+y2 x+y2 a+tc



3.7. Math accents

Revision history

\hat {a}
\grave{a}
\dot {a}
\breve{a}

\stackrel\frown{a}

\vec{a}
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Ql Q)Q( QD

\bar{a}
\acute{a}
\ddot {a}
\mathring{a}
\check{a}
\tilde{a}
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