Example Session 1

Functions

4

1. Theexpresson f(x)=5:5.

Determine its range and domain.
* Examinethe expresson. When does it make sense?

Remember

£ .2 donot makeany sense. 55

55 Make sense when 2x? - 5+ 0.

le.  22+50rx2%3. l.e. xii\/g.
\ Thelargest domainis R- {iE}

Now for the range of f .

Remember:  y isintherangeof /' < 3 xinthedomain of f/ such that f(x) = y.

So we look at il (*)
For what values of y can we solve (*) for x in the domain of f* ?

* Note that 55 + 0. Thus (*) has no solution for y = 0.

Now we assume y = 0. Then from (*) we get 2x2 - 5=+ so that




l.e. 5+4>0andy>0
or 5y+4<0andy<0
l.e. y>-sandy>0

or  y<-%andy<O.

le. y>0ory<-t.

4+5y

For these values of y wecantake x= [~ .

\ Therangeof fis {y:y>0ory<- 2).

2. For theexpression g(x) =Ix- 1| +|x+2|

find the largest subset of R for which g determines a function with it as the domain and determine
its range.

* The modulus function has at the point 0 a ‘turning point' , where on the left of O it is a standard
polynomial function and on the right of O it is also a polynomial function.

So we should try to rewrite the expression in terms of the more familiar functions.
Note that the modulus function is defined for the whole of the real numbers.

\ Theexpression g is defined for the whole of the real numbers. So the largest domainisR.

g(@) =lx- 1 +[x+2]

k- D- (x+2),x<-2
=1 -(x-D+(x+2), - 2<x<1
1 (x- D+(x+2), 1<x

3, -2<x<1 .

Thus we need to know the values g can take in the three intervals,
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x<-2,-2<x<land1l<x.

We note that - 2x- 1 and 2x +1 are injective functions. Note that

x<-2-2x>4<-2x-1>3.

\ gtakestheset{x:x<-2} ontotheset{y:y>3}

becausefor any y >3, -2x- 1=y canbesolved forx <-2.

Noteadsothat x>1eo2x>2< 2x+1>3.

\ gtakestheset{x:x>1} ontothe set {y:y>3}.

We have seenthat for -2<x <1, g(x) = 3.

Thus g takes the set { x : - 2 < x < 1} onto the set with one element { 3}.

Thustherange of gis imageof {x:x<-2} underg

U imageof {x:-2<x<1} under g

U imageof {x:1<x} under g

{yiy>3 U{3t U{y:y=>3}
= {yiy>3}

= [3,).

3. Solvetheinequality |[x| +[x- 3/>5 ------ *)

* Asin the last example try rewriting (*) by removing the modulus sign.
Note that

|x| isapolynomial on the left of 0 and aso on theright of O

|x - 3lisapolynomial on the left of 3 and also on theright of 3.
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So we shall solve the inequality (*) in each of the three intervals.
{x:x<0}, {x:0<x<3}, {x:x>3}

Case x<0.

Then the inequality become -x- (x- 3)>5

i.e. -2x>2.

Dividingby -2give x<-1

\ Thesolution set for thiscaseis {x:x<-1}.

Case 0<x<3. Theinequdity (*) becomes x- (x- 3)>5

i.e. 3>5whichisabsurd. The solution set for this caseis empty.

Case x > 3. Theinequality (*) becomes x+(x- 3)>5

l.e. 2x>8o0rx>4. \ Thesolutionsetinthiscaseis {x:x>4}.

Thus the solution set to (*) is the union of the solution set for al three casesand is

{x:x<-1lorx>4} =(-oo,-1]U[4, ).

MQPROBLEM1/NGTB 4



