The difference between f(g(x)) and g(f(x))

sin(log(3x)) isavery sowly wiggling sine wave:

(> f := x->sin(log(3*x));
L f:=x - sin(log(3 x))
> plot( f(x), x=2..4000);
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"> plot( f(x), x=2..80000);
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> di ff(f(x),x);
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Thisisastretched cos function whose amplitude is decaying by 1/x.



sin(log(x)) is very different.

"> g 1= x-> log(sin(3*x));
L g:=X - log(sin(3 x))
> plot( g(x), x=2..400);
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[ yikes! what’sthisabout? let’stry adifferent range.
r> plot( g(x),x=2..15);
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| Why isthisflying off to negative infinity? What’'s happening is that the sine function is wiggling
between +1 and -1. Then the log function acts on the wiggling. Thelog of O is-infinity, and the log
of minus numbersisn’'t defined. Thisiswhy there are gapsin the function. When sin(3x) is negative,

L log(sin(3x)) "disappears”.

r>plot( { g(x), sin(3*x)}, x=2..15);
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