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Lecture 17

Recall
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One last important property
of continuous functions
Tmt Intermediate ValueThm
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Pf Fix a beI
WLOG a e b Suppose yisbetween flat and f b

Case Haley f b
We must find a b sit
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First we will show flxo y
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Since trexo t 5
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Moral cts fns always attainintermediate values



Interestingly
the intermediate

value property does not
characterize continuous
functions

Ex f x sink for O
O 0

me
Claire f is discontinuous at 0
that is we do not have off 0

Let xntIt Then 0



However
fan sin E 0
Thus f is discontinuous at 0

Claim f is continuous at
all ERKO

Claire f satisfies the intermediate
value
property that is

for all a b and
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flyky
In fact the only problemwith this example is that there



is no open interval
around zero on which f is
either increasing or decreasing
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