76 CHAPTER 1 Limits and Their Properties

The bisection method for approximating the real zeros of a continuous function
is similar to the method used in Example 8. If you know that a zero exists in the closed
interval [a, b]. the zero must lie in the interval [a, (a + b)/2)or [(a + b)/2, b]. From
the sign of f{[a + b]/2), you can determine which interval contains the zero. By
repeatedly bisecting the interval, you can “close in” on the zero of the function.

TECHNOLOGY  You can also use the zoom feature of a graphing utility to approx-
imate the real zeros of a continuous function. By repeatedly zooming in on the point
where the graph crosses the x-axis, and adjusting the x-axis scale, you can approx-
imate the zero of the function to any desired accuracy. The zero of x* + 2x — 1 is
approximately 0.453, as shown in Figure 1.38.
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Figure 1.38  Zooming in on the zero of f(x) = x* + 2x — |

In Exercises 1-6, use the graph to determine the limit, and In Exercises 7-24, find the limit (if it exists). If it does not exist,
discuss the continuity of the function. explain why.
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In Exercises 25-28, discuss the continuity of each function.
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In Exercises 29-32, discuss the continuity of the function on the
closed interval.
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In Exercises 33-54, find the x-values (if any) at which f is not
continuous, Which of the discontinuities are removable?
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Hv’ In Exercises 55 and 56, use a graphing utility to graph the
function. From the graph, estimate
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Is the function continuous on the entire real line? Explain.
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In Exercises 57-60, find the constants a and b such that the
function is continuous on the entire real line.
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In Exercises 61-64, discuss the continuity of the composite
function h(x) = f(g(x)).

]

61. f(v) = x* 62. flx) = —=
[y
glx) =x — 1 gly) = x — 1
63. flx) = . i G 64. f(x) = sinx
glx) =x2 + 5 gly) =42

ﬁv In Exercises 65—68, use a graphing utility to graph the function.
Use the graph to determine any x-values at which the function
is not continuous.
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