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Constantes e fungoes pré-definidas
e=e=exp(l) 1=I=1

In(2) =log(2)=1log2

Constantes: m = pi

o0 = oo = infinity

Aproximagao: pi.n(digits=18) = 3.14159265358979324

Fungoes:
cosh tanh sech csch coth log 1n exp sqrt ...

Manipulagao simbdlica
Sendo f uma funcdo ou expressao simbdlica:
Simplificar: f.simplify_exp(), f.simplify_full(),

f.simplify_log(), f.simplify_radical(),
f.simplify_rational(), f.simplify_trig()

Expandir: f.expand(), f.expand_rational()
Fatorar: f.factor()

(x73-y~3) .factor() = (:c2 + zy + y2) (x —y)

sin cos tan sec csc cot sinh cosh tanh

Funcoes e variaveis simbdlicas
Criar varidveis simbolicas:
var("t u theta") ou var("t,u,theta")

Use * para multiplicagao e = ou ** para exponenciagao:

22° + V2 cos(r) = 2%x°5 + sqrt(2)*cos(x)
Definindo fungoes simbdlicas:
f(a,b,theta) = a + b*theta”2

Funcao simbdlica nao determinada:
f = function("f") (theta)

Funcgao definida por partes:
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piecewise([[(0,pi/2),sin(1/x)], [(pi/2,pi),x"2+1]])
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Limites
lim f(z) = limit (£(x), x=a)
r—a
limit(sin(x)/x, x=0)
lim f(z) = limit(f(x), x=a, dir=’plus’)
r—at
limit(1/x, x=0, dir=’plus’)
lim f(z) = limit(£(x), x=a, dir=’minus’)
r—a—
limit(1/x, x=0, dir=’minus’)

Séries (finitas ou infinitas)

En: f(k) = sum(f(k),k,0,n)
k=0

i f(k) = sum(£(k),k,1,00)
k=1
Exemplos:

sum(k"2,k,1,n) = Zkz: 2n+1)(n+1)n

k=1

“ =1 2
sum(1/k"2,k,1,00) = ;EZF

Derivadas

%(f(x)) = diff(£(x),x) ou f.diff(x)

Calculo de varias variaveis

Gradiente: f.gradient() or f.gradient (vars)
(x72+y~2) .gradient ([x,y])

Hessiana: f.hessian()
(x~2+y~2) .hessian()

Matrix jacobiana: jacobian(f, wvars)
jacobian(x"2 - 2*xxy, (x,y))
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Limitando dominio de varidvel simbélica:
assume (x>2)
assume(x, ’real’)

Verificando o que j4 foi assumido:
assumptions ()

Eliminando o que ja foi assumido:
forget (x>2)
forget ()

0

7z (@) = diff (£ Gy, %0

Exemplo: diff(xxy + sin(x"2) + e”(-x), x)
Integrais

/f(a;)dx = integral (f,x) ou f.integrate(x)
integral (x*cos(x"2), x)

/b f(z)dx = integral(f,x,a,b)

’ integral (x*cos(x"2), x, 0, sqrt(pi))

/b f(z)dx ~ numerical_integral (f (x),a,b) [0]

Exemplo:
assume (x>0)
numerical_integral (x*cos(x"2),0,1) [0]

Equacgoes e relagoes

Relagoes:

f=g91==g f#g: £ =g,

[<g £ <=g, [=g f>= g,

f<g f <g, f>g9:f>g
Resolvendo equagoes, inequagdes e sistemas
f=g solve(f == g, x),

f<g: solve(f <= g, x),

{f:O solve([f == 0, g == 0], x,y)
g=20

Exemplo: solve([x~2+y~2==1, (x-1) 2+y~2==1],%,7y)

Expansao em série de Taylor
Polindémio de Taylor de grau n em torno de a:

n k)
> fT(a)(x —a)kF = taylor(f,x,a,n)
k=0

Exemplo: taylor(1/sqrt(1+x), x, 0, 5)

Graficos basicos

2D: (para opgoes e exemplos consulte plot?)

plot (£f(x), (x,xmin,xmax) ,opgdes)
parametric_plot ((£(t),g(t)), (t,tmin,tmax),opgdes)
polarplot (£(t), (t,tmin,tmax) ,opgdes)
line([(x1,y1),(x2,y2)...,(xn,yn)],opgdes)

text ("texto", (x,y) ,options)

3D:
plot3d(f(x,y), (x,xmin,xmax) , (y,ymin,ymax) ,opgdes)
parametric_plot3d((f,g,h), (u,umin,umax), (v,vmin,vmax) ,opgdes)
line3d([(x1,y1,z1),...,(xn,yn,zn)],opcdes)
text3d("texto", (x,y,2) ,opgdes)



