
Exercise : Find the intervals of monotonicity
as well as the local a global
extrema of

f-1×7=3-2×4 - 2×3 -6×2+2 , ✗EIB
.

• We find the derivative of f.
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= 6×1×2 - X - 2) c- abc - tonne,
= 6×1×-2 ) ( ✗ + 1)
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f has a 10C . minimum at ✗ = -1
,
the number fl- 1) = -¥

f- has a 10C
. Maximum at ✗=D , the number 1-101=2

f- has a 10C
. minimum at 11=2

,
the number ft ) = -14
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f- does not have a global maximum .

1- has a global minimum at ✗ =2
,

which is equal to f-(2) = -14 .
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f- is continuous at [1,3 ]
g- is differentiable at (1)3)

( BUT NOT AT THE POINTS 11=7
,
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Exercise : Let f :(Oita) → IR
,
flx )=e¥ .

E) Find the local and global extreme of f.
Lii) What is the range off ?

⑦ 1-1×1 = e¥ ,
× > 0
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× > 0

.
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1-4×1>0 ⇐ e×¥ > o ⇒ ✗-1>0 # ×>1
.

fix) < 0 # < o ⇐ ✗ < 2 .
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f has a local min
.
at ✗ =L

,

which is equal to f- (2) = e
.

This is also a global minimum .
.

f has no global maximum .
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The range of f is equal to

f- ( 10, too) ) = [ e ,
too ]

.

* We can actually see that a
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A very important fact regarding monotonicity :
a strictly monotonic function lire . either

strictly increasing or strictly decreasing )
is always one-to-one ( invertible )

.

f- In
f- is 1-1 tis I -1

As such
, it can assume a real value

YEIR at most once lire . once or it

might not assume this wllue at all )
.

In particular
,
f can : Mfihave at most one not : i

in any interval where •É•b ifit is strictly monotonic
. a

i i

•① suppose we are given an equation
of the form fix )=O .

To show that
this has precisely one root in [a. b] :

• We show it has at least one not in Cobb] .

• We show that f is monotonic on [a. b] .



22- k -11=0 sinx +3 7 - I +3=270

Exercise : How many roots does the
equation

sinx + 2x = 0
have on C-G) ¥] ?

ANSWER : Set flx) = sinx + 2x , ✗ c- Erk , 42] .

• f is continuous on [-2/2,42]
☐ ffrlz ) = Sint-42 ) - r = - I - R < 0

1h11 FEE , :O
" " > °

:&Therefore by the Intermediate
Value theorem

,
there exists

some Xo C- (-42,2/2) such that f- 1×01=0 .

1. e. f- (✗ 1=0 has at1¥ one root in [-4%42] .

f-
'
(X) = Cos ✗ 1- 2 3 -1 + 2 = I > 0

,

for all ✗ c- (-2/2,42) ,
hence f-JERK , nk]

Therefore the root of f in [-42,2/2]
must be unique .

The initial equation has precisely
one not in Ertz , 42] .
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Exercise : How many solutions does the equation
23 -3k + I = 0

have on the internet C- 2,2] ?
(HOIST 2029

,
OPP GAVE 6)

• Set f- (X) = ✗3- 3×+1
,
✗Ef2 , 2]

.

(we need the number of roots of f)

f-
'

(x) = 3×2-3 = 31×2-1 ) = 31×-1 ) (✗ + 1)

✗ p•-2 is & ?
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- o + f- I C- 2 , -1]
✗ +1 - o 1- 1- f- I, [-1 ,

I ]
f-Tx) t o - o 1- f-I [ 1,2]
f-(X) go Big g.
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fl-21=(-27-31-2) +7 = -8 to -11=-1
f- 1- 1) = 1- 1)3-31-11+1 = 3
fly ] = 1 - 3+7 = -1

f- (2) = 23 - 3.2 +7 =3

On each of the intervals [-3-1]
,
C- 1,1]

and [1,2 ]
,

the function f has a root .
This root is unique ,

because t is strictly
monotonic there

.

Therefore f has precisely 3 roots in C-2,2] .


