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Factor
Factoring an integer:

factor(2012)
22.503

Factoring a symbolic expression:

var('x,y")
factor(x"8 - y"2*e”(2*x))

(z* — yer) (2! + ye?)

Graph Theory



set random seed(1l); G = graphs.RandomLobster(7, .6, .3); show(G)

G.automorphism group()
((11,23)(24, 25))
graph_editor(G)

live: U

variable name: G
strength:

length:
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G.1is _planar()

True

Symbolic Integrals

integrate(sin(x)*tan(x), Xx)

—3 log (sin (z) — 1) + % log (sin (z) + 1) — sin ()

f = 1/sqrt(x"2 + 2*x - 1)
f.integrate(x)

log (22 +2vV22+ 2z —1+2)

Plotting Functions

plot(sin(x"2), (x%x,0,5))
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var('x"')
@interact
def h(f=sin(x"2), grid=True, t=(1..20)):
show(plot(£f, (x, 0, 3),
thickness=t, color='purple', fill=True,
gridlines=grid))
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Plotting a Function in 3D

f(x,y) = sin(x - y)*y*cos(x)
plot3d(f, (x,-3,3), (y,-3,3), opacity=.7, color='red') +
icosahedron(color="'blue')
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An implicit 3D plot:

T = RDF(golden ratio)

var('x,y,z")

p = (2 - (cos(x + T*y) + cos(x - T*y) + cos(y + T*z) +
cos(y - T*z) + cos(z - T*x) + cos(z + T*x)))

r = 4.77

implicit_plot3d(p, (x, -r, r), (y, -r, r), (2, -r, r),

plot points=40)
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Image Compression

import pylab; import numpy
A image = numpy.mean(pylab.imread(DATA + 'santarosa.png'), 2)
u,s,v = numpy.linalg.svd(A image); S = numpy.zeros( A image.shape
)
S[:len(s),:len(s)] = numpy.diag(s)
n = A image.shape[0]
@interact
def svd image(i = ("Eigenvalues (quality)", (20,
(1..A image.shape[0]//2)))):
A approx = numpy.dot(numpy.dot(u[:,:i], S[:i,:1]), v[:i,:])
g = graphics array([matrix plot(A approx),
matrix plot(A_image)])
show(g, axes=False, figsize=(10,6))



html ("Compressed to %$.1f%% of size using %s eigenvalues."%(
100*%(2.0*i*n+i)/(n*n), i))

Eigenvalues (quality) 20

Compressed to 14.1% of size using 20 eigenvalues.

Yl




