Chapter Seven : Transcendental Functions

Transcendental Functions are any functions that are not algebraic (i.e.
cannot expressed in terms of algebra). We can say that these functions are
transcend the algebra rules.

The Transcendental Functions are:
1- Trigonometric functions.

2- Inverse trigonometric functions.
3- Logarithmic functions.

4- Exponential functions.

7.1. Inverse Functions and Their Derivatives:

First we define the " one — to — one " function:
One-to-one function is the function that gives one output from one input.
For example:
y = 2x  one to one function.
y =+/x  one to one function.
But : y = x? not one to one function.
y = cosx notone to one function.
Inverse function is the function defined by reversing the one-to-one function.

The symbol for the inverse function is f 1.
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DEFINITION Inverse Function

Suppose that f is a one-to-one function on a domain D with range R. The inverse
function f~ is defined by

f N a) = b if f(b) = a.
The domain of f~!is R and the range of f!is D.

The process of passing from f to f~! can be summarized as a two-step process.

1. Solve the equation y = f(x) for x. This gives a formula x = f'(y) where x is
expressed as a function of y.

2. Interchange x and y, obtaining a formula y = f~(x) where ™! is expressed in the
conventional format with x as the independent variable and y as the dependent variable.

EXAMPLE 2 Finding an Inverse Function

Find the inverse of y = %x + 1, expressed as a function of x.

Solution

1. Solve for x in terms of y: y %x + 1

2y =x+2
2y — 2.

X

2. Interchangexandy: y = 2x — 2.

The inverse of the function f(x) = (1/2)x + 1 is the function f7'(x) = 2x — 2. To
check, we verify that both composites give the identity function:

f_l(f(x))=2<%x+l>—2=x+; -2=x

2x-2)+1=x-1+1==x.

b | —
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See Figure 7.3.

, EXAMPLE 3  Finding an Inverse Function
FIGURE 7.3 Graphing

f(x) = (1/2)x + 1and f'(x) = 2v — 2 Find the inverse of the function y = x% x = 0, expressed as a function of x.

together shows the graphs’ symmetry with
respect to the line y = x. The slopes are Solution ~ We first solve for x in terms of y:

reciprocals of each other (Example 2). i 52
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r —~
Vy=Veé=|x|=x |x| =xbecausex = 0

We then interchange x and y, obtaining

}|212’120 y = '\.-"x_
y=x The inverse of the function y = x% x = 0, is the function y = Vx (Figure 7.4).
/. Notice that, unlike the restricted function y = x% x = 0, the unrestricted function
I . .
S y=\Vx y= x* is not one-to-one and therefore has no inverse. [
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FIGURE 7.4 The functions y = Vx and
y= x% x = 0, are inverses of one
another (Example 3).
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