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2.4 Continuity

We found in section 2.3, that in some instances we could find the limit as x approaches a by simply
evaluating the function at a. It turns out that these functions are called continuous at &. We now look
at a more formal definition of continuity.

Def
A function £ is continuous at a number a if
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So, to show that a function is continuous at a number a, we just show that i, ii, iii hold.

Ex) #10 p 126 Use the definition of continuity and the properties of limits to show that
f lx) x* ++7-x is continuous at x = 4.
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Ex) Sketch examples of a discontinuous function for which (1) doesn’t hold; (ii) doesn’t hold;
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Now let’s take ;_{ook at dl%ferent types of DISCONTINUITY.

Infinite Discontinuity Jump Discontinuity j
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Removable Discontinuity C X)
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A function fis continuous from the right at a number a if WY\/ K; é ) Q (09
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A function f is continuous from the left at a number « if (/L:(\,\, R
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Thm
If f and g are continuous at a number a and constant, then the following are continuous at a
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f’(\(d(f:b\gfuckzly it turns out that most of our “familiar” functions are continuous on their domain. These types
of functzons are continuous on thezr domains:
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Here is another theorem inyolving continuity: & Lot al )(5 -h “[/Mr\ m F((}KXD p {f (k)
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Ex) #28 p127 Use continuity to evaluate hnzl zurctan[?)x2 p
x> x — x
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Ex)#30 p127 Show that f is continuous on (—oo oo) where f (x)
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The following theorem involving continuity is useful in proving existence of roots of a function.

Intermediate Value Theorem (IVT)
Suppose that fis continuous on the closed interval [a, b |, and let N be any number between f ( )

and f(b) such that f(a)# f(b). Then, E& (e \’\U‘(V\.,Mf C,& (0\ \15 Q’(QB T\

\\(\ @\ CS

Ex) #38 p127
Use the IVT to show that there is a root of the given equation in the specified interval.

Yx=1-x; on 0, 1)
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