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DEFINITION A function f(x) is one-to-one on a domain D if f(x;) # flx2)
whenever x; # x> in D.
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The Horizontal Line Test for One-to-One Functions

A function vy = f(x) is one-to-one if and only if its graph intersects each hori-
zontal line at most once.
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DEFINITION  Suppose that f is a one-to-one function on a domain D with range
R. The inverse function ' is defined by

(k) = a if f(a) = b.

The domain of f~ 1ﬂdnd the range of [ ﬂ\\

oy Jomnin o £




Remarks:)T£ £ o 11, thon  the fulling Lld:
fajf—‘(%):x awa j°£(%):%

2) The Sjn"éél f’/ Olaef nel  wmean ;_(lx—) .

Example: 1) 2/ fnow 1Rt fex)=Jmx , xzo0 &
r=1 /u'g, so 7t has an invese fum ., TL FYix)= %2/ X 20,
then Cm:wa

fog ()= FCax) o [ =lx] =x (¥ zo0)
ovnd gof (x) = 9(Fx)) = (;cx))zr (\}—92)1:_ x -

-)
JEencﬂrva— /(x):jrx):;cz/ X zo .
2 2 Cr-7;7 _;‘ﬁ)\)

EXAMPLE 2 Suppose a one-to-one function v = f(x) is given by a table of values

X | 1 | 2 3 | 4 | 5 6 7 h |
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A table for the values of x = f'(v) can then be obtained by simply interchanging the val-
ues in the columns of the table for f:
¥ | 3 4.5 7 10.5 | 15 | 20.5 | 27 34.5 |
aly | 2 sl 4 |51 « | 71 & | =
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THEOREM 1—The Derivative Rule for Inverses If f has an interval [ as domain
and f'(x) exists and is never zero on {, then ! is differentiable at every point in
its domain (the range of f). The value of (')’ at a point b in the domain of f !
is the reciprocal of the value of /' at the pointa = f '(b):
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EXAMPLE 5a) The function f(x) = x* x = 0 and its inverse f'(x) = V/x have deriva-

tives f'(x) = 2xand (f7)'(x) @"fwfo e ok, T .
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‘Z) Let f(x) = x> — 3x% — 1,x = 2. Find the value of df!/dx at
the pointx = —1 = f(3).
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