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Math 171 Tutorial

Limit at finite number

var("s")
f(s) (exp(3*s)-1)/sin(4*s)
flim = limit(f(s), s=0); show(flim)
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Limit at infinity

var("t")
g(t) = (t"3-3*tA2+6%t)/(7*t3+9)
glim = limit(g(t), t=infinity); show(glim)
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Plot function

var("x")

f(x) = (x*2*cos(2*x)-1)*exp(-x)

plotf = plot(f(x), (x,0,12), color='blue', linestyle='-', thickness=1)
show(plotf, figsize=[5,3])
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var("x,a,h")

a=2; h=290.1

g(x) = x*3/(1+x"6)

m = (g(a+h)-g(a))/h

gs(x) = g(a) + m*(x-a)

plotg = plot(g(x), (x,a-0.5,a+0.5), color="blue', linestyle='-",
thickness=1)

plotgs = plot(gs(x), (x,a-0.5,a+0.5), color="'red', linestyle='-",
thickness=1)

plotpt = point((a, g(a)), color="'black', size=20)

plotall = plotg + plotgs + plotpt

show(plotall, figsize=[5,3])
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Differentiation - 1st derivative
var("x")

f(x) = x"3*cos(4*exp(9*x))
fp(x) = diff(f(x),x); show(fp(x))

—362°e®®) sin (4 el x)) + 322 cos (4 el® ‘”))

Differentiation - 2nd derivative

var("x")

f(x) = x/(1+x"2)

fp2(x) = diff(f(x),x,2)

fp2s(x) = factor(fp2(x)); show(fp2s(x))
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Tangent line

)
(x"2*cos(2*x)-1)*exp(-x)

yo = f(x0)

fp(x) = diff(f(x),x); m = fp(x0)

tline(x) = y0 + m*(x-x0)

plotf = plot(f(x), (x,x0-0.5,x0+40.5), color='blue', linestyle="-",
thickness=1)

plottline = plot(tline(x), (x,x0-0.5,x0+0.5), color='red', linestyle='-"',
thickness=1)

plotpt = point((x0@, y@), color='black', size=20)

plotall = plotf + plottline + plotpt

show(plotall, figsize=[5,3])
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Integration
var("t")

a(t) = -exp(-3*t)*sin(2*t)
A(t) = integral(a(t),t); show(A(t))

%3 (2 cos (2t) + 3 sin (2t))e(73)

Definite integral

http://localhost:8000/home/tkapitula/23/print 3/4



1/21/2016 Math 171 Tutorial -- Sage

var("t")

a(t) -exp(-3*t)*sin(2*t)

A(t) integral(a(t),t)

Aliml = integral(a(t),t,0,4*pi); show (Aliml)
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Improper integral
var("t")
a(t) = t~2/(1+t"4)

A(t) = integral(a(t),t)
Alim2 = integral(a(t),t,0,infinity); show (Alim2)
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