)

Date: Section: 1.2
SM 2
Objective: Use interval notation to describe inequalities. Determine whether or not a
relation is a function and find its domain and range based on a graph.
Domain: The set of all __[n puts (the x-values) of a relation.

e If arelation is represented by a graph, the domain is the set of all _¥.-Coovdinates
of points on the graph. You can think of it as the graph’s shadow on the x-axis.

Range: The set of all oqup vtse (the y-values) of a relation.
e If arelation is represented by a graph, the range is the set of all N-Coo rdvates
of points on the graph. You can think of it as the graph’s shadow on the y-axis.

If the graph is a set of unconnected points, the domain and range are just lists of the x and y coordinates,
respectively. However, if the graphs contain connected points, they contain an infinite number of points,
so we can’t list the coordinates. One way we solve this is to use interval notation.

Interval Notation
Domain and range are often written in interval notation.
¢ The numbers in the parentheses are the endpoints — the points where the interval starts and stops.

e [f an endpoint is included in the interval, put it in a bracket [ or ].
e [f an endpoint is not included in the interval, put it in a parenthesis ( or ).
e [f the interval goes on forever, use —oo or . Infinity symbols always get put in parentheses ( or ).
e Multiple intervals are connected with the union sign U, which is the math symbol for “or”.
Interval Inequality .
Graph Notation Notation Meaning
Cmm—m—— R Al real numbers
5 0 5 (=001 00
< ) ———— (—oo _3] X <=2 Everything less than or equal
T 1 ) - t _3
10 5 0 °
<— D) B> <4) w) x>4 Everything greater than 4
0 5 10
G Ot —+—+—]> (3 7) 34%2® Everything between 3 and 7,
0 5 10 ’ R >3 and X273 notincluding either 3 or 7
G G———+—> E5 : %j 5<x<8 Everything between 5 and 8,
0 5 10 x=5and x<8 including both 5 and 8
—QL YL i —
4 +@ ———3> [_2 1) QAL KL Everythllng‘ betheegl t2 atnd 1,
4 2 0 2 ) X -2 and X<] including -2, but no
including 1
Everything that is either less
G+ O—+—>
-oo, [l 2 xs—lorxz than or equal to —1 or greater
=1 : <-1 >2 h 1 1
=3 0 5 than or equal to 2
L Everything that is either less
‘5 (')"’ o .-5’ (—0,1)U[4,00) | R < \ or x=24 | than1or greater than or equal
- to 4
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Tips for domain and range
® Read the domain from left to right and look at the numbers on the x-axis.
Read the range from down to up and look at the numbers on the y-axis.
o Write the lower value or —eo first and the higher value or < last.

e If the graph goes on forever without g boundary in some direction, the domain or range will
Nno eia\-\-ci line

involve —co or oo, arrow on the end,

o Always use parentheses around —co Or oo, to mdicate vppec or lower \imit

e Use a bracket [ or ] if the domain or range starts or ends at a number — there is a point at that
number on the graph with that x- or y-coordinate.
o This happens if the graph has a vertex (a point where the graph changes direction) or an
endpoint (a point where the graph starts or stops — represented by a filled-in circle).

e Use a parenthesis ( or ) if a number is not included in the domain or range (the graph gets really,
really close to that x- or y-coordinate, but never actually gets there).
o This happens when there is an asymptote (a line that the graph gets really close to, but
never actually touches). It can also happen if there are holes or gaps in the graph.

Example: State the domain in interval notation.

a) b)

—— o —

4 2 /0 2 4

Domain: T-1,3 Domain: (-oo, 9|

& no \ooovxda.ry
on v‘-'-ch
o2
4 2 0 4 00 Goes on
Lovever e
riﬂh\-l Jost
Very steeely
Domai " Gempn 0 ??%\id‘" !
omain: o0 wio e
TCjL)/ B ook O
WO o ek 0L,
%(M «(p0¢ DANGE o:()\
wos A D g e s
O% e 00O (W
0
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Example: State the range in interval notation.

y

a) b) y
2
0
—2 no lower Limvt
-4 2
4
Range: [o,»—}] Range: (oo gj -
)
c)
y
-2
4
_ 0o
Range:
* (ed]
Vertical Line Test

If it is possible for a vertical line to cross a graph more than once, then the graph is

not the graph of a function.

|
I} x The graph at left is not a function because one x-value has 3 different y-values.
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Examples: Determine whether each graph is the graph of a function. Then state the domain and range.

a) y

10

b) y

—~
T~

Function?/ No

Domain? E’{— )ﬂ

Range? [—\ , %’j

Function? Yes /
Domain? [~ 2]

Range? [-4 ,"G

d) N e) ‘
N b ——
g\k\\\o\)“b:‘;\;ﬂ\ [ | =% _ B 0o
\S::’OQ b oo T - )
N
JS,e_é o( \ﬂx‘ O s -
N2 —] TT—
%0(6&0‘5\ 4 6
v.
)
Function? Yes @ Function?/ No
Domain? (-9, 9] Domain? [~2, )
Range? (-0 o) Range? (~o°,-2]
) Vel h) JA
o 8 Px o0 ~00 L X
1 (M\\‘-i - ‘
A \ /I M! b\)* .
" o leoondesies
6% oNn \e&% o v v
P

r'\ﬁm

Function? No / Function/ No

Domain? (-00,%)

Range? (- o, )

Domain? (-o0o, "\-3 V\e,\le" ’fi\j’ﬁ

Range? (-, 0& Uée 3(20.3

«\6
! o

m""

c) ooy
{
L)

~ oot X 00
)

Function?@ No

Domain? (— 0o, °°>

Range? L, =)

y

) 2
U
i

—00 ‘- ’X e
A b 4
¥ Y

— oD
FunctionXYes/ No
Domain? (-oo, )

Range? (~o0,4 ]

. ob
1) y
N : Ve
N\ V4
N L/
N\ /
- oo " pA :b’*w
- -
A N
yd 4 AN
S AN
¥ 6 Y
oo

Function? Yes
Domain? (-oe,-3 |0 [2, 00)

Range? (-0, )
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