Example of graph we can’t yet sketch:

. sin(x)
f(2)= 2?2 — 4z '

What happens near 07
i.e., what is lim;_,o f (x)?

L’Hépital

Near 0, sin (z) is well approximated by x [thIS is the equation
line at 0, since sin’ (0) = cos (0) = 1], and z? — 4z is well ap

—4z [since d%xg — 4z o= 2z — 4 [o= —4]
o sine) ., 2 .1
So near 0, = =~ - = —1. ‘
. sin(z) 1
So we expect lim,_,o 5= = —3. Indeed:
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This kind of reasoning yields: Theorem: [L'Hopital’s
llrﬂ;,ﬂ_m f(z)=0= llmﬂ”:ﬂ_g;_(,)
Then llm W@aa (5" = hmi‘fA/‘a
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Here, a 1s allowed to be +oc or —oo, and so is the rig]ht h
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