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Example of FYequently Used Functions

This figure shows the graph, range and domain of each of the basic elementary functions.
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Vertical l}anslatiott ,y * f (r:) -f k
o k > 0 Shift graph oI u :,/(r) "p k units.

o k < 0 Shift graptr of 11 : /(r) clown lkl units.

Horizontal tanslation: y: .f (:r * h)

o h, ) 0 Shift graph of y : /(z) lcft lr units.

o h < 0 Shift graph of y --. /(r) right lhl units.

Note: Ilorizonl,ai transla,t,ion must be pcrfornted before any other tra,nsforma,tions.

F i1;.r*t * * Vert*.al *.ltltx; fr } gr:r,* } ZTns ir t;t:*t*\ tblllx

Vertical Reflection: t1 : * J'(r)

Reflect thc graph of y - /(z) in the r axis.

Vertical Stretch: y: Af(r)
Stretch gra,ph of u :./(z) vertically bv rnultiplving cach u-coordinatc valuc by ,4.

wlren 0 < A ( 1, the graph is shrinkecl. \A/hen A> l, the graph is stretched.
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Example 5 Sketch the graph of each function and find the clomain and ranse.

1 r(,):-1,+3tU=lxl + $-0 =-f(xB) 
"
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Example 6 }tlatch each function with its graph.

'r, ','r*o', -;:' t $ nu, 

','r..'u:;.lt
B. f(*):rr-rf 6. ft*):,/i+r(L

7. f(*):lrl +1 al

8. "f(") : lr + 1l
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Consider the absolute function f ("): lrl . we can write it as thc form

(.,. r)o
.f(.r) : I -

[-r', r < 0

The absohrte function can be considered as the combination of two parts, i.e. the part

tliat r ) 0 arid :r ( 0. This kirrd of thc cornbirratiorr is sairl to l.lc thc picccwisc-dcfirrcd

iirnction.

Example 7 Match each function with its grap

/--ilnhn
4**', r<0

1. f("): :r1-2, 0Sr< 2. .f (r):

W, r>2

Piecewise-defi ned Function

The piecewise-defined flnction is a firnctiorr that the formula for a {unction fehtr,ngcs,

depending on the value of r.
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Example 8 Define

Skctch thr. graph of
v

fr.) = L

the piecewise-defined function / by

[0, 
r{-L

f(r):{-lrl +r, _7<r<

[,, r) 7

f (*), and compute f (-2), f (-t),

fF4-- o-Ir.-' +Ct)= 0

= $(o)=1

1

./(o) , ,i(i) , f(2).

f (r)= I
Quadratic Functions:

A quadratic function is a function that can be written in the stanciard form /(r) :
nr2 + br I r: where a, b, c are real numbcrs with o 10.

Notc that thc quadratic luncl,ion can bc tra,nsfbrmcd into t,he vertex lbrm

f (r) : o(, - tl? + t;.

'I'hen the graph of / is a para,bola rvith the vertcx (h,k), which can be rcpresented

as the coefficient of the standard form by

(r A): (-l- , !,' 2a,' 4o,'

Wc can derive it using the complcting of the square.

o If c.r' > 0. the parabola opens upward and if n ( 0, thc par:rbolzl, opens clownwarcl.

o Thc domain of / is thc sct of all rcal mrmbcrs.

o If a ) 0, thelarrgeof /isj.1y ly> k\ arrtlif , ( 0. thc,angeof ./is {,yl,y< k}.
o The axis of syrnmetry is r : /2.

Note: Similar analysis can bc applied on the vcrtex forms of srluare root flnctions

and absolutc functions.
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