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m Continuity and One-Sided Limits

= Determine continuity at a point and continuity on an open interval.
= Determine one-sided limits and continuity on a closed interval.

= Use properties of continuity.
] Undg::gnd and use the Inl?umedlm Value Theorem. P '-70

YDEFIN[TION OF CONTINUITY
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Continuity at a Point: A function f is continuous at ¢ if the following three
conditions are met.

1. f(c) is defined.

- 4 li_lp f(x) exists.

3. lim £(x) = £(c) s

Continuity on an Open Interval: A function is continuous on an open
interval (a, b) if it is continuous at each point in the interval. A function that is
continuous on the entire real line (— o0, o0) is everywhere continuous.
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Three conditions exist for which the graph of f1s not continuous at x = ¢.
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In Figure 1.25, it appears that continuity at x = ¢ can be destroyed by any one of
the following conditions.
1. The function is not defined at x = c.
2. The limit of f(x) does not exist at x = c.
3. The limit of f(x) exists at x = ¢, but it is not equal to f(c).



Removable Discontinuity:

If moving or adding one point can 'fix' the
discontinuity, this is called removable.
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(c¢) Removable discontinuity
(a) Removable discontinuity *‘;CI

For removable, the general limit will exist but f(c) will
not equal that limit.
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(b) Removable discontinuity at X = 156(7 = N+
hoe@ (1, Q)




Nonremovable discontinuity:

If 'moving' more than one point is necessary
to fix the discontinuity
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(a) Nonremovable discontinuity at x = 0

(b) N;)nmmo»'nblc discontinuity \ ; m 'C (X—) &‘\Q/
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THEOREM 1.11 PROPERTIES OF CONTINUITY

If b is a real number and f and g are continuous at x = ¢, then the following
functions are also continuous at c.

1. Scalar multiple: bf
2. Sum or difference: f+ g
3. Product: fg

4. Quotient: i, if glc) # 0

The following types of functions are continuous at every point in their domains.
1. Polynomial: p(x)=ax"+a, X '+ "+ax+a,

— _p)
2. Rational: rix) = 90’ glx) # 0
3. Radical: flx) = o/x

4. Trigonometric: sin x, cos x, tan x, cot x, sec X, cSC X



Discuss the continuity.

Removable discontinuity

. x—6
Ex1 flo=3—¢ €
(x) = X~ Nonremovable discontinuity

@(J,.[o)Cx,—’b’\ atx = -6
fR= 37
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Removable discontinuity at x = 1

Nonremovable discontinuity at x = -2
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Nonremovable discontinuity
atx =8

(4) £1)=

continuous
everywhere
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Nonremovable discontinuity at x = 2



