exam ne here the behavior of the function sin(1/x) near x=0

X -> sin(1l/x);
M
f::x_+snE—%
I X

1> # Let’s see what’s happening on the interval [0.5, 1]
1> plot(f(x),x=0.5..1,y=-1..1);
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1> # OK not terribly interesting, so let’s |Iook on the interval
| [0.1,0.5]
1> plot(f(x),x=0.1..0.5);
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> # OK, one oscillation basically but nowlet’'s try the interval

| [0.01,0. 1]
1> plot(f(x),x=0.01..0.1);
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i> # Notice how the number of oscillations has increased

1> # Let’s | ook on an interval even closer to zero, say [0.001, 0.01]
1> plot(f(x),x=0.001..0.01);
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> #The bl urry appearance near the |eft
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is due to the fact that

> #oscillating much nore on this interval than on the previous one.

> # Let’s look at this now on symretric intervals about x=0.
> plot(f(x),x=-2..2);



1> plot(f(x),x=-1..1);
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1> plot(f(x),x=-0.5..0.5);



I
I
I
all
A
I
I
Il
Il
it
Il
Il
Il
il
Il
I
|
‘il
) T
|
I
T T T T T T T T ‘ ‘
/ -02

1> plot(f(x),x=-0.1..0.1);
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1> # We see the sanme behavior, but froma little different
per specti ve.

1> #

1> # Now, for conparison, let’s ook at x*2 sin(1/x) for a nonent.
1> plot(x*2*sin(1l/x),x=-0.1..0.1);
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> # This function is not defined at zero, yet the x"2 termforces
the limt

> # to exist. Let's zoomin a little further to see.
> pl ot (x*2*sin(1/x),x=-0.01..0.01);
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