Section 1.2
Functions

By definition, a function is a relation in which every element in the domain
corresponds to one and only one element in the range. Alternatively, a function
is a set of ordered pairs with the property that no two pairs have the same
element in the first component and different element in the second component.
The set of all elements in the first component is called the domain of the
function, and set of all element in the second component is called the range of
the function.
The vertical line test, is a test applied to the graph of a function which tell
us whether the graph represents a function or not.If there exits any vertical line
that meets the graph of the function at more than one point, the relation is not
a function. Otherwise, it is a function.

Examples

1. Determine if the following relation is a function

y=4+vxr+4

2. Find the domain of the functions: f(z) = 4+v/z + 4, g(z) = 55, h(z) =

r—3
T+2

3. Given the function f(z) = 1% g(z) = 222 +32—6, h(z) = \/rlj, compute
£(2),9(0),h(3)

4. Given the function f(z) = 2% + 2x — 1, compute f(2), f(2 + h), and
f(2+h})*f(2)
(2

Partial Solutions

1. Plotting the graph of the relation y = 4 + v/ + 4,we obtain



5
X

Clearly, the no vertical line meets the graph of this function at more than
one point. Thus, by the vertical line test, the relation is a function.

2. Finding the domain of f(z) =4+ vz +4,g(x) = 25 Let Dy denotes
the domain of f(x)
Dy = {zeR:z+4>0}
z+4 > 0=z>-4
= 1z €[—4,00)

Let D, denotes the domain of the function g(x)

D, = {veR:v>-16+#0}
P =16 = 0= (v—4)(v+4)=0
= v—4=0o0rv+4=0

= w=4orv=—-4

Thus,

D, = {veR:v*—-16+#0}
= {veR:v?—16#0}
= {veR:v#4andv#—4}.
= (—o00,—4) U (—4,4) U (4, 0)

3. Given the function f(z) = %5, g(z) = 22 4+ 3z — 6,h(x) = Za=pr We



1 1
f(2) = %:gis undefined
g(0) = 2-0°4+3-0-6=—6
1 1
h3) = ——— ==
(3) 31 3
: : _ f2+h) -1 (2)
4. Given the function f(z) = 2?+2z—1, we compute f(2+h), and Z=2=12
f2+h) = (2+h)?+22+h) -1
= 44+4h+h*+4+2h—1
h?+6h+1.
f+h)—f(2)  hP4+6h+T7-(22+2-2-1)
B h
_ h*+6h
B h
~ (h+6)h
B h
= (h+6).

Homework:

Page 4241, 13,17, 25,31, 35, 40, 43, 52, 57, 61, 63.



