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SymPy — Computacao Simbdlica

Computacao simbolica (CAS)
Operacdes basicas
Func¢des matematicas

Simplificacoes

Célculo

Solucdes de equacdes https://www.sympy.org
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Inicializacdo

import sympy as sp

sp.init_printing()
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Inicializacdo

import sympy as sp

sp.init_printing()

» Importa a biblioteca

» Inicializa as opcdes de impressao
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Variaveis Simbolicas

X, Y, t, a = sp.symbols(’x y t alpha’)

> x, vy, te asdo variaveis Python

> ’x’,’y’, ’t’ e ’alpha’ sdo variaveis matematicas
P = X*%*3 4+ 2%kx*x*x2 — 3%X

» p é uma expressdo matematica
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Exibindo Variaveis Simbolicas

print(x)
print(y)
print(t)
print(a)
print(p)
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Exibindo Variaveis Simbolicas

print(x)
print(y)
print(t)
print(a)
print(p)

sp.
sp.
sp.
.pprint(a)
sp.

sp

pprint(x)
pprint(y)
pprint(t)

pprint(p)
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Operacoes
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sp.factor (p)
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sp.factor (p)

x(x* 4+ 2x — 3)
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sp.expand((x + 2)*(x - 3))
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sp.expand((x + 2)*(x - 3))

X —x—6
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sp.simplify((x**2 - 1)/(x - 1))
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sp.simplify((x**2 - 1)/(x - 1))

x+1
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Derivar

sp.diff(xxx4 - 3*%x*x*2 + 5, x)
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Derivar

sp.diff(xxx4 - 3*%x*x*2 + 5, x)

4x° — 6x
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sp.integrate(p, x)
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sp.integrate(p, x)

xt 2x 3x?

_|_
4 3 2
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Substituir Variavel

(x2 + 3x + 1)

x=t+1
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Substituir Variavel

(x2—+»3x-+—1)

x=t+1

(x*x*2 + 3%x + 1).subs(x, t + 1)

3t+ (t+1)°+4
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Substituir Variavel

sp.expand((x**2 + 3*%x + 1).subs(x, t + 1))
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Substituir Variavel

sp.expand((x**2 + 3*%x + 1).subs(x, t + 1))

> +5t+5
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p.subs(x, 2)
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p.subs(x, 2)

10
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Encontrar as Raizes

O comando solve resolve a equagdo f(x) =0
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Encontrar as Raizes

O comando solve resolve a equagdo f(x) =0

sp.solve(x**3 - 1, X)

Note que a resposta é uma lista Python
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Sistemas

18/24



Resolver o Sistema

2x +3y =5
x— y=1
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Resolver o Sistema

2x+3y =5
x— y=1
sol = sp.solve([2xx + 3xy - 5,
X -y - l:])
[x, y1)

so'l

5 5
X . — .=
g 73

Note que a resposta é um dicionario Python
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Resolver o Sistema Usando Matrizes

G 0
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Resolver o Sistema Usando Matrizes

G 0

sp.Matrix([[1, 2], [3, 4]1])
sp.Matrix([5, 6])
A.LUsolve(b)
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Resolver o Sistema Usando Matrizes

G 0

sp.Matrix([[1, 2], [3, 4]1])
sp.Matrix([5, 6])
A.LUsolve(b)

]
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Resolver o Sistema Usando Matrizes

Ar=b A:<1 2) b:(5
3 4 6

sp.Matrix([[1, 2], [3, 4]1])
sp.Matrix([5, 6])
A.LUsolve(b)

]

Objeto do tipo matriz do SymPy
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I
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Resolver o Sistema Usando Matrizes

v ()
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Resolver o Sistema Usando Matrizes

I B0

a, b = sp.symbols(’alpha beta’)

A sp.Matrix([[a, 1], [1, b]])
b sp.Matrix([1, 1])
r A.LUsolve(b)

sp.simplify(r)
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Resolver o Sistema Usando Matrizes

) e

a, b = sp.symbols(’alpha beta’) [ B —11
A = sp.Matrix([[a, 1], [1, b]])
b = sp.Matrix([1, 1]) af —1

r A.LUsolve(b)
sp.simplify(r)
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Resolver o Sistema

Xy =2
x*+y=3
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Resolver o Sistema

Xy =2
x*+y=3

sol = sp.solve([xxy - 2,
X*x*x2 +y - 3],
[x, y1)

sol
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Resolver o Sistema

Xy =2
x*+y=3

sol = sp.solve([xxy - 2,
xx*x2 +y - 3],
[x, y1)

sol
[(__27__1>7(172)]
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Resolver o Sistema — Métodos Numéricos

{sen(x) +y=1
x+cos(y) =1
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Resolver o Sistema — Métodos Numéricos

{sen(x)%y =1
x+cos(y) =1

sol = sp.nsolve([sp.sin(x) + vy - 1,
X + sp.cos(y) - 1],
[x, y1,
[0.5, 0.5])

sol
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Resolver o Sistema — Métodos Numéricos

{Sen(x)%y =1
x+cos(y) =1

sol = sp@lve([sp.sin(x) +y -1,
X + sp.cos(y) - 1],
[x, yI,

[0.5, 0.5])
sol

0.262119525067140 . .
[ ] solucdo aproximada

0.740871739310558
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