Math 250 2.6 Continuity and the Intermediate Value Theorem

hjectives
1) A function is continuous everywhere if it can be drawn without picking up the pencil
2) Know and use the definition of continuity at a point

3)

4)

=)

6)

7)

8)

a. A function is continuous at a point (a, f(a)) if lim f(x) = f(a), which means:

i.  f(a)must be defined and finite

ii. lim f(x) must exist, i.e. be finite and lim f(x)= lim f(x)= lim f(x)
‘i, The limit and the function value must agree: lim f'(x) = f(a)

iv. If a function is continuous, we can evaluate its limits by substitution
b. If the function is not continuous at x = a, it is a “point of discontinuity”, or “a discontinuity”
Understand the concept of one-sided continuity
a. If the function is continuous from the right, }ir? f(x)=f(a)

b. If the function is continuous from the left, lim f(x) = f(a)

Find the location of discontinuities and identify the three types of discontinuities
a. Removable discontinuities, or holes
b. Non-removable discontinuities
i. Jump discontinuity
ii. Infinite discontinuity (vertical asymptote)
Determine continuity on an interval
a. Open interval: continuous at all points within the interval
b. Closed interval: continuous at all points within the interval, one-sided continuity at endpoints
¢. Half-open interval: continuous at all points within the interval, one-sided at closed endpoint.
Understand and use the Intermediate Value Theorem
a. If
i. fis continuous on [a,b] and
ii. L isanumber strictly between f(a) and f(D),
b. Then
i there exists at least one value x = cin [a,b] satistying f(c) =L
Properties of continuity: If fand g are continuous at x = a, ¢ is a constant, p and g are polynomials, and
n >0 is an integer, the following are continuous at x =a:

a. f+g d. flg- g p
b. f—-g e. ¢-f h. p/q solong as
c. -8 £ (f) g(x)#0

Properties of continuity and limits for composition:
a. If fand g are functions so that g is continuous atx = a and f is continuous at g(a), then
i. fogisalsocontinuousatx=a.

i, lim f(g(x) = /{limg(x))
b. If limg(x)=L and fis continuous at L, then

i lim /(g(x) = f(lxi_rg g(x)) Note: if limg(x) = L, it may be that g(a) does not exist!



9) Identify intervals of continuity

10) Trig functions are continuous for all points of their domains.
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