[image: image1.png]Section 2.3: Basic Limit Laws

Section 2.4: Limits and Continuity

Limit Laws: Suppose that ¢ is a constant and the
limits lim f(x) and limg(x) exist. Then:

1. lim[f(x)Jrg(x)J :lxiir;f(x)Jrlimg(x)
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6. 9{5 [f(x)}n = &Er;f(x)}n where nis a positive integer
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[image: image3.png]Example 1: Evaluate the following limits
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[image: image5.png]A function f'is continuous at a number a if

lim £ (x)= / (a)

THERE ARE THREE REQUIREMENTS:

1. f(a)is defined

2. lim f(x) exists

3. lim £(x)= /()

If fis NOT continuous at a, we say f'is
discontinous at a (or f has a DISCONTINUITY at

a)

One-sided continuity: A function f(x) is called:
- Left continuous at x = ¢ if lim f(x)=f(c)

- Right continuous at x = ¢ if lim f(x)=f(c)




[image: image6.png]Example 3: This is a graph of the function f. At
which numbers is it discontinuous and why?




[image: image7.png]Example 4: Where are each of the following
functions discontinuous?
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[image: image8.png]Types of Discontinuities
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A function fis continuous from the right at a
number a if lim f(x)= f(a) and fis continuous
xat

from the leftataif lim f(x)= f(a)
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* A function f is continuous on an interval if it is
continuous at every number in the interval




[image: image9.png]Example 5: Show that the function is continuous
on the interval [-1, 1]

F(x)=1-1-5




[image: image10.png]Theorem: If fand g are continuous at a and ¢ is
a constant, then the following functions are also
continuous at a:
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Theorem:

a) any polynomial is continuous everywhere (all
reals) or (-00,00)

b) any rational function is continuous wherever it
is defined (i.e. continuous on its domain)




[image: image11.png]Review Limits Again
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Example 6: Find lim2 L;Cl and find where
x> —3x
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[image: image12.png]Example 7: Find 1% % and find where

the function is continuous




[image: image13.png]Theorem: The following types of functions are
continuous at every number in their domains:

polynomials logarithmic functions
rational functions trigonometric functions
root functions inverse trig functions

exponential functions

Theorem: If fis continuous at b and
limg (x) =b

then )

lim £ (2(x))= 7 (5)

ioa

In other words:

lim /(g (x))= /(lim g (x))

ioa ioa




[image: image14.png]Theorem: If g is continuous at a and f'is
continuous at g(a), then the composite function

feog

givenby (fog)(x)=/(g(x)) iscontinuous ata




