How to show that a function is one-to-one

Example. Show that the function f(z) = Z=3 is one-to-one on its domain

~ 2z+1
D={z : z+#—-1}

Solution. Step 1. We must show that

Here is how:

s—3 t—3
=10 = =577 T (=3A+)=(-3)02s+1) =

2st +s—6t—3=2st+t—6s—3 = s—6t=t—06s = s+6s=t+06t

= Ts =Tt = s=t v



How to find the inverse function

r+1
x—2

Example. Find the inverse function of the function f(z) =

Solution.
L TR
Y - _9 Y
=  oy—2y—(x+1)=0
=  zy—1)=2y+1
f— = 2y+1
y—1
= [y =

Example (section 1.6 exercise 24). Find the inverse of the function

y=a? -z T >

N | =

Solution.

y=x"—x — v —xz—y=0

_ 2_ 1+/1+4
s T = b:l:\/21; dac _ \/2+ Y

But to see which one is the answer, we write:

_i\/1+4y

1
Ty 2

But according to the condition > 3, we have z — % > 0, therefore we must take the positive

sign. So



Solution (a second method). Complete the square:

L1 1 1 1 1 tak t
y:$2_$+1—12(1’_*)2—* N y+*:(l'—*)2 aesgeroo

complete square

PRI 24 I —1+\/+1
yryTIrTy YyTya="7 5 TT VYT

e.ﬁE

1+ 2e”

Example (section 1.6 exercise 26). Find the inverse function for y =

Solution.
ea:
— r\y __ T r\ _ T
Y=o = y(l+2")=e = y(l+2")=e =
eRy—1)4+y=0 = €2y-1)=-y = ex:Qy_yl




How to solve equations and inequalities involving
logarithmic functions

2x4+3 7

Example (section 1.6 exercise 52-a). Solve the equation e =0 for z.

Solution.
2 _7=0 = P =7 = 2+3=W7) = 2z=In(7)-3

1 _
= x:# v

Example (section 1.6 exercise 53-b). Solve the equation In(z) + In(x — 1) =1 for =.

Solution.

In(z)+Inz-1)=1 = In@@z-1)=1 = zxz-1)=c =¢

. b+ Vb —dac  1E+/1+4e

2a 2

= x—-xrx=e = z°—-x—-e=0 = v

Example (section 1.6 exercise 54-a). Solve the equation In(ln z) =1

Solution.

apply exponential apply exponential
> 1 e €

In(ln z) =1 In(z) =e =e r=e

Example. Solve the equation 32271 = 4712

Solution.



32:1:— 1 _ 4x+2

apply In
—

(2x —1)In(3) =
2zIn(3) —In(3) =
(

(x 4 2)In(4)
xzIn(4) + 21n(4)

2zIn(3) —xzIn(4) = 2In(4) +In(3)
z(2In3 —1In4) = 2ln4+1In3
2In4+In3
T = Sh3mi
Example. Solve the equation 10g3(3x2)i =3
Solution.
log3(3x2)i =3 = 1llogs(32?) = 3
logs(322) = 12
322 = logz'(12)
322 = 312
2 — 3h
iz = 3%
11
r = =£32

Example. Solve the inequality log, 3[4 —3z| < 0

Solution.

apply log&;l3
e

logg 5 |4 —3z| <0 |4 — 3x| > logg 3(0)

—  [4-3z/>(03)° = |4-3z/>1 =

4—3x>1 4—3x>1
e or = or
—(4—-3x)>1 4—-3x< -1

log, ;3 is a decreasing function

+(4—-3x)>1
3> 3x
= or
5 < 3x



= or = ZEG(—OO,l)U( ,—|—OO)

1

Example (section 1.6 exercise 56). Solve the inequality 1 < 371 < 2

Solution.

l<ebolog "PEXM 1)y c8r—1<n2) = 0<3z-1<In(2)

1 1+In(2
= 1<3z<1+In?2) = 3<x<+3n()

Example (section 1.6 exercise 57).

(a) What is the domain of f(z) =In(e® —3) ?

(b) Find f~! and its domain.

Solution to part (a).

reDy = €e-3>0 = >3 = x>In3) = Dy=(In(3), c0)

Solution to part (b).

In(e* —3) =y WP w3 o =¥y PRI

r=In(e+3) = [ '(y) =In(e’+3) v

yeD1 = &+3>0 = >3 But this holds as €Y > 0. Therefore, all
y’s are in the domain of f~!: Dy = (—00, 00)



