
Graphs of some basic mathematical functions
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f(x) = sinx f(x) = ar
sinx
(
RM0 sin(x)dx � 2 for all M ,

but
R10 sin(x)dx does not converge)
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f(x) = 
osx f(x) = ar

osx
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f(x) = tanx f(x) = ar
tanx
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f(x) = ex f(x) = e�x
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f(x) = lnx f(x) = pa� x2
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f(x) = jxj f(x) = [x℄
(f is not differentiable at x = 0) (Although f is Riemnann-integrable on [0; 2℄,

it has no primitive function there)
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f(x) =8<: sinxx x 6= 01 x = 0 f(x) = 8<:sin 1x x 6= 00 x = 0
(
R10 f(x)dx is conditionally convergent, (f has no limit at x = 0)f has a primitive function, which is not elementary)
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f(x) = 8<:x sin 1x x 6= 00 x = 0 f(x) =8<:x2 sin 1x x 6= 00 x = 0
(f is continuous, but (f is differentiable, f 0(0) = 0, butf is not differentiable at x = 0) f 0 is not continuous at x = 0)
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f(x) = (1 x 2 Q0 x 62 Q f(x) = (1 x 2 Q�1 x 62 Q
(f has no limit at any point, (f is not continuous,f is not Riemann-integrable) but jf j and f2 are)
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f(x) = (x x 2 Q�x x 62 Q f(x) = (x2 x 2 Q�x2 x 62 Q
(f is continuous only at x = 0) (f is differentiable only at x = 0)
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f(x) = (e�1=x2 x 6= 00 x = 0 “Tent” function

(The Taylor polynomial of f (f is continuous, f � 0,
at x0 = 0 is 0 for all n)

R10 f(x)dx <1, but limx!1 f(x) 6= 0)
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