lecture

21.04.201%

Example of Frequently Used Functions

This figure shows the graph, range and domain of each of the basic clementary functions
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Vertical Translation: y = f(z) + k
e k > 0 Shift graph of y = f(z) up k units.
e k < 0 Shift graph of y = f(z) down |k| units.
Horizontal Translation: y = f(z + h)
e h > 0 Shift graph of y = f(z) left h units.

e /1 <0 Shift graph of y = f(z) right || units.

Note: Horizontal translation must be performed before any other transformations.
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Vertical Reflection: y = —f(x)
Reflect the graph of y = f(x) in the z axis.
Vertical Stretch: y = Af(x)

Stretch graph of y = f(x) vertically by multiplying each y-coordinate value by A.

When 0 < A < 1, the graph is shrinked. When A > 1, the graph is stretched.
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& Yertical stretch and shrink Flgure 7 Reflecuion and vertical stretch
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Example 5 Sketch the graph of each function and find the dm ain and range.
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Example 6 Match each function with its graph.

1.ﬂ@:-@?+53’

2. f@y=z+1

3. flz)=2%—1 f
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7. f(x) = |z|+1 4

8. flz)=lz+1]

(90) ¥ (0,1)

FY

6

ﬁx) [x+1|

(2)

()




&
=X a,

® fn--ax3s
’ 3-5 = -4X

@(OID)“D(OIS)
A M{awano ) Ndvad)
@ 4 quwW - osHIu




4
‘ ) {m- -

f)- J’ ‘#

o= -Jx

5
) fixy- 1
ax+1
3

(§0
. X )
y-1= 3
> (s
o) ¥
iauo«l (M
-y nsw)Jams da

@ foo- J; *1
ng’

y-1- F _
(0,0) — (01)

]F




Consider the absolute function f(z) = |z|. We can write it as the form

The absolute function can be considered as the combination of two parts, i.e. the part
that « > 0 and 2 < 0. This kind of the combination is said to be the piccewise-defined

function.

Piecewise-defined Function
The piecewise-defined function is a function that the formula for a function anges,

depending on the value of z.

Example 7 Match each function with its grap
~mnhn
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Example 8 Define the piecewise-defined function f by ’ l
- | I

0, r< -1 -' 1
f@ =4 —|z|+1, -1<z<1-

T, z>1

Sketch the graph of f(z), and compute f(-2), f(=1), £(0), £(1), F(2).
f2)-0 {@)-2
. §=1)-=0
f(o)=1
(1) =1

A quadratic function is a function that can be written in the standard form fl&)=

y

Quadratic Functions:

ax? + bz + ¢ where a, b, ¢ are real numbers with a 7 0.

Note that the quadratic function can be transformed into the vertex form
flz)=a(z - Rh)?+k.

Then the graph of f is a parabola with the vertex (h, k), which can be represented

as the coefficient of the standard form by

b b?
(h, k) = (—ga—, G — E)

We can derive it using the completing of the square.

e Ifa > 0, the parabola opens upward and if a < 0, the parabola opens downward.

e The domain of f is the set of all real numbers.

If a > 0, the range of f isg‘f{y |y >k} and if @ < 0, the range of fis {y |y < k}.

e The axis of symmetry is z = h.

Note: Similar analysis can be applied on the vertex forms of square root functions

and absolute functions.
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