TEX document:

The number 2010 factors into $\sage{factor(2010)3}$.

PDF Output:
The number 2010 factors into 2-3-5 - 67.



TEX document:

\sageplot{plot (-x"3+7*x,(x,-5,5))}

PDF Output:

150F

100[




How does it work?

Make TEX see the sagetex.sty file (e.g., copy it to your TEX
file directory)

pdflatex example.tex — Makes an example.sage file
containing the Sage source in your document

sage example.sage — Runs the Sage code and creates
output for inclusion in the document

pdflatex example.tex — Inserts results of Sage code in
PDF



Other ways to use SageTEX

m An option to include the Sage output with the tex file, to
“freeze” things so people don't need Sage to TEX your file

m An option to use a remote Sage server to do the
computations, so you don’t have to have Sage installed locally

m Use SageTEX as a scripting language for TEX



Write explanations

\begin{sagesilent}

f(x,y)=x*sin(y); grad_f=f.gradient()

\end{sagesilent}

Let $f(x,y)=\sage{f(x,y)}$. Then $\nabla f=\sage{grad f(x,y)}$.

\sageplot [width=3in]{plot_vector_field(grad_f, (x,-3,3), (y,0,3)
frame=True, aspect_ratio=1}

Let f(x,y) = xsin(y). Then Vf = (sin(y), xcos (y)) .
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Write questions

\begin{sagesilent}
m=identity_matrix(QQ,3)
m[0]=m[0]+m[1]

m[1]=m[1]-m[2]

m[2]=m[2]-2*m[1]
m[1]=m[1]+3*m[0]

m[0]=2*m[0]

\end{sagesilent}

Compute the rref of $\sage{ml}$.

2 2 0
Compute the rref of | 3 4 -1 |.
0




Write answers

\begin{sagesilent}

M=random_matrix(QQ,3,4,algorithm=’echelonizable’,
rank=3, upper_bound=10)

\end{sagesilent}

Compute the rref of $M=\sage{M}$.\\

Solution: $\mathrm{rref}(M)=\sage{M.rref()}$

Compute the rrefof M= | -1 -1 -4 =2

1
Solution: rref(M) =1 0
0



\begin{sagesilent}

f(x,y)=2*x"2xy+x*sec(y)+e” (-2xy)

resolution = 10

slope_field=plot_slope_field(-diff (f,x)/diff(f,y),

(x,-3,3),(y,-2,3.5), plot_points=resolution)

phase=sum([implicit_plot (f(x,y)+i, (x,-3,3),(y,-2,3.5),
plot_points=resolution*20, cmap=’bone’)
for i in [-22..22,step=2]1)

\end{sagesilent}

\sageplot [width=3in] {slope_field+phase, aspect_ratio=1,
figsize=(5,5)}
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(8 pts) Solve the differential equation. Show all work.
express the answer implicitly (i.e., you don’t have to st

$y$) .

\begin{equationx}
\sage{diff (f(x,y),x)}
+ (\sage{diff (f(x,y),y)}) \frac{dyr{dx}
=0

\end{equationx*}

(8 pts) Solve the differential equation. Show all work. You may
express the answer implicitly (i.e., you don’t have to solve for y).

dy _
dx

4xy +sec(y) + (xtan (y)sec(y) +2x% —2e(2Y)) 0



3d plots

\begin{sagesilent}

f(x,y)=x*sin(y)+y*cos(x)

\end{sagesilent}

\sageplot [width=2.4in]{plot3d(f, (x,-2,2), (y,-2,2))}




\begin{sagesilent}
G=graphs.PetersenGraph(); P=G.coloring()
\end{sagesilent}

A famous graph can be colored with
$\sage{G.chromatic_number ()}$ colors:

\sageplot [width=1in]{G.plot(partition=P)}

A famous graph can be colored with 3 colors:



\begin{sagesilent}
g = graphs.PetersenGraph()
g.set_latex_options(tkz_style = ’Shade’)
\end{sagesilent}
\sage{g}




\begin{sagesilent}
H=graphs .HeawoodGraph ()
H.set_latex_options(
graphic_size=(4,4),
vertex_size=0.2,
edge_thickness=0.04,
edge_color=’green’,
vertex_color=’green’,
vertex_label_color=’red’)
\end{sagesilent}

\sage{H}




A Cayley Graph

\begin{sagesilent}

G=CyclicPermutationGroup (4)
C=G.cayley_graph(generators=[G((1,2,3,4)), G((1,4,3,2))])
C.set_pos(C.layout_circular())
C.set_latex_options(graphic_size=(8,6),
vertex_shape="rectangle",

edge_labels=True)

\end{sagesilent}

\sage{C}



A Cayley Graph

T (1,4,3,2)




Generate TEX using Sage

\begin{sagesilent}
var(’x,y,n’)
funcs=[x"2, x"n, sin(x),cos(x)]
table=r"\begin{table} \centering \begin{tabular}{ccl}"
table+=r"$f(x)$ & $f’(x)$ \\\hline"
for £ in funcs:
table+=r"$%s$ & $%s$ \\"%(Qlatex(f), latex(diff(f,x)))
table+=r"\end{tabular}\end{table}"

\end{sagesilent}
\sagestr{table}
fx)  f'(x)
x? 2x
X" nX(n—l)
sin(x)  cos(x)
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