REVIEW OF FUNCTIONS — |

Definition and Domain Recall, a function is a rule that assigns a vaduesich
element of a set (th@omain of f, written by me ad, ) another number in the set called

theRange off (or thelmage off and written by me a&, ). The only requirement to be a
function is that the rule assigns each elemerid pto one and only oneslement ofR, .

If fis a function theny = f (x) “says” thatf gives tox[0 D, the valueyUR; .
For example:

f (x) =17 is the ruld that assigns the number 17 to every real number
g(x) =Jx is the ruleg that assigns to every non-negative real number its
principal (positive) square roob, ={xOR[x= 0 andR, ={xOR|x=q.

e.g. Find the domains of the following and sketatirtgraphs.
1) h(x) =vx-3

D, ={x|x=32 G ={x [x= 3 =[ 3p) (see pagé4 for a table of the
proper interval notation for this and subsequentses).

1
2 )= s

D, :{x|x2+4x—5¢ (} andx’ +4x-5=0« (x+5(x-1=(
= X=-5orx=1
Therefore,D, =R\{-5,3}.

Non Linear Inequalities

y=~Ex

Solvinglinear inequalities is easy: N

e.g. Find the domain oy =+/2-3x (pictured to
the right)

ro.s




Problem 1: use the sketch gf= x* -3x+ 2 to find the domain off (x) =vx* -=3x+ 2.

Note: x°-3x+2=(x-1)(x- 2 and so has-
intercepts atx =1 andx = Z. From the sketch you can
read thaty = x* -=3x+ 22 0 for xO(-w,1]0[2,) and 3
so it follows that

Dy:{X|X2—3X+ 22(}:(_001:1D[ 290)- Q\thz /
| )

See the

accompanying

’ PN = ey Maple Plot ofy = f (x) =+/x* —=3x+ 2 to confirm
the domain solution.

Problem 2  Use a sign table to soIv%X—_Sl< 3.
X —

General Approach to Solving (x) >0 or f (x)<0

1. Simplify f as much as possible (factor, combine fractiorts, .¢t

2. Determine the key numbersfothe numbers whetfas zero or undefined.

3. Determine the sign oy = f (x) on each of the intervals determined by the
key numbers by plugging in a test value.

4. Read off the answer!

Solution: 2X_1<3 = - l—3< 0= 14 x < 0 (Key numbersx =5, x=14)

X=5 X—=5 X—=5
X test value . (14-x) Conclusion
sign of (x-5)

(-,5) 0 neg f(x)<0

(5,14 10 pos f(x)>0

(14,00) 20 neg f (X) <0
Clearly, 2 1<z ¥ X g xO(~c0,5) 0 (140)

X-5 X=5



Piece-wise defined functions

Problem 3:  Plot the following and state their dorsaand ranges:

-2 X< -2
1) g(x)=11-x* -2<x<1 2) y=[x-3
—X x=1

Vertical and Horizontal Shifts If k>0 then the graph of:

) +k is the graph ofy = f (x) shiftedk unitsup

)—k is the graph ofy = f(x) shiftedk unitsdown

X+ k) is the graph ofy = f (x) shiftedk units to thdeft
X= k) is the graph ofy = f (x) shiftedk units to theiight.

Problem 4:  Use the graph gf=+/x to sketch the graphs of

y=Vx+3 2) y=x-2 3) y=+/x+1 4) y=+/x-2

Composition: Thecompositionof f and g is( f o g)(x) = f (g(x))

Problem 5:  Letf (x) =1-x+x* andg(x) =+/x and show that:

f(g(x)):l—\/;+x g(f(x) =v1-x+x
f(1+h)_f(1):1+h g(x+h)-g(x) _ 1
h IX+h +/x

Linear Functions: The equation of the straight line with slapeand passing through
the point(x,, y,) is given by:
Y=Y, =m(x-%)  (point-slope form)

The equation of the straight line with slapeandy-interceptb is given by:
y=mx+b (slope-intercept form)

Two lines,y =mx+b, and y =m,x+h,, are:
parallel iff m =m,

perpendicular iff m, :_E1 (or mm, =-1)



. y =k (literally y =00CXk+k) is a horizontal line witly-interceptk (and slope

m=0)
. x =k is a vertical line with-interceptk (andundefined slope)
Quadratic Functions: The graph off (x) =ax’ +bx+c is a parabola

. with vertex at(_—b, f (_—bD
2a 2a

-b++/b?-4ac

. with x-intercepts atx =

2a
. opening upward ia >0
. opening downward ia<0

Problem 6:  Shade the region boundedyby x and y=2-x-x* and find their
intersection.

Power Functions:

2]
Root functions:



Inverse Functions If fis a 1-1 function thehhas an inverse, denotdd™, defined by
f(a)=b - f*(b)=a| foralladD, andbdR, =D,
This definition is equivalent to theancellation equations

f (7 (b))=bandf(f(a)=a) forall adD, andbOR, =D,

Note: The job of thénverse function f ™ is to undo whatever work the functibdoes.
Therefore, it follows that iff is a function with domairD, and rangeR, then the

domain of f ™ is the range of (D.. =R;) and theange of f ™ is the domain of
(R =Dy).

Problem 7:  Use the fact thatjf= f *(x) thenx=f (y) to find f* if
f (x) =1-2x and show thaff (f‘l(x)) =17(f(x)).

Solution y=f7*(x)
f(y)=x
1-2y=x

1-x

y==—- Therefore, f (x) =

f(F7(x))=1-2(f*(x))= 1—291— -(+x)

f—l(f(x))zl_fz( ) 1~ (12_2():2_;(:

=

-X

|| N‘




