Day 4 Notes

I THE TWELVE BASIC FUNCTIONS:

/a Please review The Twelve Basic Functions posted on the class website.
You ARE responsible for knowing the general equation and look of the graphs for ALL TWELVE.

RECALL functions such as the GREATEST INTEGER FUNCTION.
This function works by taking the number inside and ROUNDING DOWN
Notation: [x] However, the calculator notation is int(x).

Ex: [3.2] means “find the integer that is closest to 3.2 without going over.”

Answer: 3

Ex: [4.7])= ':}j =

Ex: [2.999999999] = Z, <A ; 7 -
. Y Y

Negatives are tricky.. 1= . —T &

Ex: [-2.1]=-3 =2 4 % P B -

Ex: [4.3] = "'5

The graph looks like 2 staircase because the y values have all been rounded down to nice integers.

Please note that one end of each “stair” is an open circle. This is sometimes called the “Step Function.”

1L CoMPOSITIONS:
.L@: x% -4, then find the following: (it helps to rewrite the functionasg( )=( )*-4]

' i1 : ;

g e S S Y o v
s ) i i _q:‘p:_‘ i 2 -y =[G )

We will look at mukltiple functions at one time. We afways start INside the ( ) and work our way OUT!!

Ex 2: f{z) = -z + 4 and h(z) = 22. Find the following:

/ v : - T

2 fE)=_SLL)= — (L) ¥4 c. ngp-_20N=(32 |
>R =202)=6 Ly 27 )=

. Wia- (o = 2 02 0. Wipl- 20D =
La -8 )sijag #9=9 Ly “(2) 4= 244 =2

NOTATION: f(g(_))=(f°g)(__).

“u
“L of g of A whnodraNzy 1S i 9
Ex 3: glx) =x*+ 3 2nd j{x) =x— 1. Find the following:

2 (gojyy=o( L)) = (2«2 ) o)=Yy +2 =)
O . = T B=E =%
b (ogny=_1{a N = 0D -1={2} ¢ ielon=-_(=\ 34
= ~' T 3= -\ij
"‘77'4?: \C‘ 65(—'\\:

10

Scanned with CamScanner



A Composition Function is the result of substituting one function into another.

" i :
Ex 4: Find the composition function, f(g(x)), for f(x) =x + 1 and g(x) @ . e
This really means “: (OBL'Q \ - ( )(l \ * )

Think of it this way: given f(;() =x+ 1, find f(x2). f(x2) = LX?'\ & \ , 50 f(g(x)) = xz‘jﬂ ;
o N
A

0\1"} K f\ﬂ-‘ dq’

, ? 3
Ex5: f(x) =3x+5and g(x) =x—2. Find (f og)%x). This means fﬁx){\/

Rewrite the problem: f( Xx=2)=3( x-2 ) +5. What goes in the blanks? A=—2 4

T -+ = rg;('—\ |
Ex6: h(x)=xZ=1 aﬁ@ Find (ko p)(x) and (poh)(x).

(hop)(x): h(_2X)=( 2% )2 -1 (poh)(x): p(X==1 )=2(x2>=1)
. = . A -
u‘/‘\ﬁ’ Ta Ly —\ 03‘\_ [P L S

Ex 7: f(x) = 2x* and g(x) = x + 3. Find the following:

. ,, 12
a. flgh) = £ 0D = 2R\ 72(51”-*10}(%? b. f-g@) = £ ()= ULY=2(30) @
. Y

Q)
c. (g-flx = &\Zrl\ (22)r f[j d. g(f(-2)) = 0\1(?\: ¥ g?{_\ﬂ '
=HZx"¥3 :

When the functions get complicated, ﬁnding the DOMAIN of the composition is tricky.

Ex: f(x) =x* + 1 and g(x) =vx
a) Find the domain of f(x): ( o2, 9°\ é_J

b) Find the domain of g(x): [: O Oo\

o Find (g{x)): (Jx Y_“\‘\ = X +\ (linzor)
d) Find g(f(x)): J'\{"’ +\

Because the domain o

it will restrict your answer for the composition:

e) Find the DOMAIN of f@@: E O ] oo\ (itisn’t “all reals”)

x) is restricted (it isn’t “all real numbers”

Q

\
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V.

DE-COMPOSING:

This is essentially working backwards. | will give you the result of f{g(x)) and you will have to find f(x) and
g(x). You can do it!

Ex: Decompose: “5‘3‘)}\‘ V& -1 ** Try to think to yourself, “Self, what is the mother function here?”

Once you identify that... you have identified f(x). Then ask yourself,

Q\Atsi"hl\n\-nfu “Self, wh i ;
. what was plugged into the mother function to produce this result?”

Answer: mother function would be VX, so f(x) = Vx. g(x) would therefore =x~1.
Bx f(glx)) === Find f{x) and s(x)
@ l — Gﬁ CK) = 2 X +_\
£x)=
Im Y Fu ~

An implicitly defined function is one that in and of itself FAILS the v rtical line test.
However it can be re-written as 2 separate expressions that are functions individually!

To do these problems, you need to[get y by itselfjas if you were going to gra ph it in the calculator.

Ex: Rewrite as implicitly defined functions: % +y* = 4.
This is a CIRCLE (not a function). -\ —X

Process is to get y by itself: y*=—x+4

So, to graph this in the calculator, we would graph y; = V=x2+4andy,= —v/—x2 + 4 where individually,
those are each functions!

&

Ex: X+2y+y'=1 (hint: factor the left side first)
(xeyF=\ (YT xXEL o g
y(.\.\&':-_*:'\ - \51% el =4

Graph your answer(s) and see what the original equation represents! F}Q yal i Q E | ﬂg Q ?

Ex: Find the implicitly defined functions for: x? + (y — Vx? .
e e IS
- &—;’ f-wl\'xl

Graph to see what this equation represents! }\ L AYTY v

YA
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V. INVERSE FUNCTIONS:

The inverse of a function has all of the same points as the original function, , \
EXCEPT all of the x and y values have been S uJ | +ciheed . i)

=af ’
Notation: 'F (!(\ is the inverse function of :E( " A

Given a graph, its inverse is a reflection across the line y=x. Therefore, a relation with ordered pairs (a, b) would
have an inverse containing ordered pairs in the form ( b Al).

Graphically: We use the VERTICAL Line Test to see if the graph of a relation is a function.
Now, we will use the HORIZONTAL Line Test to see if the graph of a function has an inverse.

Example 1: The graph of a relation is shown. a) Is the relation a function? b) Does the relation have an inverse that
is a function?

Q @ @ @

] % ! i

) yed A no &) " o) Yy .)
b) YL Pues B ng P) o
A function whose inverse is also a function (meaning it passes both the vertical and horizontal line tests) is called
DN~ b |, because each x is paired with a unique y and each y is pair with a unique x.
Which of the above graphs is one-to-one? —H/\ 3 2 |5 Qv 2

Finding an Inverse Function Algebraically:

1 If the function has f(x), change it to y.
2. Switch all the X'sto y’s and all the y’s to X’s.

3. Solve fory.
4. Replace y with f ~(x), which means “the inverse of f{x)".

Example 2: Find an equation f~2(x) if f(x) = x—f; Give the domain of f ~*(x), including any restrictions

“inherited” f:;:m j % L Ny i WP
= : e : k|

) X4 X . y i

ff( Y& =

\fT' | \ﬁ}- = ,J}:)T( ,_.L-, :

B &z LI -

ik wd 2 o \ - X

yrl - L P 5. L]
‘J X X
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Name : Score :
-O Inverses of Functions
Determine whether the functions are inverses. £ (%Cxﬁ: —\
1) fw)=-w +6 2) f(r) = 4 +1r
3
3(w-6) \J2 S _4 NO
g(w) = — \f g(r) = "

3) f(n)=-11n+5
=" WS
-11
5) fly)=6(y +5)’
1 NoO
@ oy-=6y-5

Find the inverse of each function.

7) f(b)=-25-b-10

V) = L-:(\’JTiOH
e 2
Z
9) f(x)=5x-11
A 1\

_F “(_/\\ 2

f

—r

11) f(m)=-2(m -8y’

L4

' - "
)= () 2

4) f(s)=(s+6)’
1 \/J.?,S ’
g(s)=s%-6

6) f(d)=6d

a=s Y

8) f(q)=3+5q
=\ Y
10) fz)=(z-7)

Us

-r‘\ ()= 2  +7)

12) f(k) = -8k
A e =
U7 7 4
£3] math-Aids.Com %
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