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Part I

Tutorial de Simpy

In [2]:

from sympy import *
init_printing()

In [3]:

pi

Out [3]:
π

In [4]:

pi**2
pi.evalf()

Out [4]:
3.14159265358979

In [5]:

pi.evalf(150)

Out [5]: 3.14159265358979323846264338327950288419716939937510582097494459230781640628620899862803482534211706798214808651328230664709384460955058223172535940813

In [7]:

b=sqrt(2)
b

Out [7]:

√
2

In [8]:

b.evalf(150)

Out [8]: 1.4142135623730950488016887242096980785696718753769480731766797379907324784621070388503875343276415727350138462309122970249248360558507372126441214971

In [9]:

b**2

Out [9]:
2

In [10]:

x = Symbol(’x’)
y = Symbol(’y’)
expand((x+y)**3)

Out [10]:
x3 + 3x2y + 3xy2 + y3

In [11]:

expand(x+y, complex=True)

Out [11]:
<x+ <y + i=x+ i=y

In [12]:

expand(cos(x+y), trig=True)



Out [12]:
− sin (x) sin (y) + cos (x) cos (y)

In [13]:

simplify((x+x*y)/x)

Out [13]:
y + 1

In [14]:

limit(sin(x)/x, x, 0)

Out [14]:
1

In [15]:

diff(sin(x), x)

Out [15]:
cos (x)

In [16]:

diff(sin(2*x), x)

Out [16]:
2 cos (2x)

In [17]:

diff(sin(2*x), x, 1)

Out [17]:
2 cos (2x)

In [18]:

diff(sin(2*x), x, 2)

Out [18]:
−4 sin (2x)

In [19]:

diff(sin(2*x), x, 3)

Out [19]:
−8 cos (2x)

In [20]:

series(cos(x), x,0,10)

Out [20]: 1− x2

2
+
x4

24
− x6

720
+

x8

40320
+O

(
x10

)
In [21]:

integrate(6*x**5, x)

Out [21]:
x6

In [22]:

diff(x**6,x)

Out [22]:
6x5

In [23]:

integrate(sin(x), x)

Out [23]:
− cos (x)

In [24]:

integrate(2*x + sinh(x), x)

Out [24]:
x2 + cosh (x)

In [25]:

integrate(exp(-x**2)*erf(x), x)

Out [25]:

√
π

4
erf2 (x)

In [26]:

integrate(sin(x), (x, 0, pi/2))

Out [26]:
1

In [27]:

integrate(exp(-x**2), (x, -oo, oo))

Out [27]:

√
π

In [28]:

solve(x**4 - 1, x)

Out [28]:

[
−1, 1, −i, i

]



In [29]:

solve([x + 5*y - 2, -3*x + 6*y - 15], [x, y])

Out [29]:

{
x : −3, y : 1

}
In [30]:

solve(exp(x) + 1, x)

Out [30]:

[
iπ
]

In [31]:

from sympy import Matrix
Matrix([[1,0], [0,1]])

Out [31]:

[
1 0
0 1

]

In [32]:

x = Symbol(’x’)
y = Symbol(’y’)
A = Matrix([[1,x], [y,1]])
A

Out [32]:

[
1 x
y 1

]

In [33]:

A**2

Out [33]:

[
xy + 1 2x
2y xy + 1

]

In [34]:

DiracDelta (x**2+x-2).simplify (x)

Out [34]:
1

3
δ (x− 1) +

1

3
δ (x+ 2)

In [35]:

diff(DiracDelta(x - 1)/3 + DiracDelta(x + 2)/3, x)

Out [35]:
1

3
δ(1) (x− 1) +

1

3
δ(1) (x+ 2)

Ecuaciones diferenciales

In [36]:

f, g = symbols(’f g’, cls=Function)

In [37]:

f(x)

Out [37]:
f(x)

In [38]:

f(x).diff(x)

Out [38]:
d

dx
f(x)

In [39]:

diffeq = Eq(f(x).diff(x, x) - 2*f(x).diff(x) + f(x), sin(x))
diffeq

Out [39]: f(x)− 2
d

dx
f(x) +

d2

dx2
f(x) = sin (x)

In [40]:

dsolve(diffeq, f(x))

Out [40]:
f(x) = (C1 + C2x) e

x +
1

2
cos (x)

Comprobación



In [41]:

c1=Symbol(’c1’)
c2=Symbol(’c2’)
g0, g1, g2 = symbols(’g0 g1 g2’, cls=Function)

In [42]:

g0 = (c1+c2*x)*exp(x) + cos(x)/2

In [43]:

g1 = diff( (c1+c2*x)*exp(x) + cos(x)/2,x)

In [44]:

g2 = diff( (c1+c2*x)*exp(x) + cos(x)/2,x,2)

In [45]:

g0 - 2*g1 + g2

Out [45]:
sin (x)
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