
r

Tunctionswithontrestoictions-hr-n-l.atf-GD be continuous for all

→ < 2C CO .

① ⇒ e.mg,⇒=•,
e.mg,⇒= • yyµ✗→a
✗→ -so

than f-Gcs has a global minimum
.

and it occurs at either a criticalpoint or

a singular point
.

② If lim f =-•
,
lion f- =-D

,
then

x→• ✗→→

food has a global maximum and it
- . . . .



E-xam-pka-mdnep.it " " " "
that is closest to [7,5)

-6;€÷}i←ñLet Cissy] bea point on
the line

Let L be the distance from cosy] to

↳ 5) Cais)

(1,6-3)
Goal : minimize L .

Lexis) =É+=5 ,

zzo

C " "

=¥→És5
eons tainted : y= 6- 3.x

.

. No restriction x !



.
is = 6- 30C

Lex)=ÉÉ-%c ,-zx) Tff
= JÉ+Éx-9Ñ
=los.is#-s-o--VV----hc-2e+Che-k-:limLcx3

= so
,

I'm Lcx) = oÑoGi-2x-¥
so-so

✗→→

So
, by previous theorem, global

minimum exists and it

occurs at a singular point or a criticalpoint
'

L'cxs=F6 1- tax -E) = xToG
☒↳e-2×+53×2 (x2-2×+55/2

No singles prints exists because x2_ 2×+5-1-0 fr cell X -



By quadratic formula, the zeros of si-2×+5 are

✗ = 2=1*-1-0 =

2-1-0--6
=

Disconnect of x2-2×+5 is negate ⇒
E- 2×+5 does

not hear any real
roots . #

critical points: 2 'cx7=0
-

⇒ T.EE#+,,*--o--sx=i--
and y = G- 3.1 . ⇒ 3-

and the smallest distance is 2 =GÉ+5 →
LCD =UFFE

= 2070
The closet point on the line is Clif



Example -

B

speed on desert is "km/hr Road?
speed on road is 3okmtnr.me
distance from Atop is izxm .

Desert/
distance from Ato B is 18km

.

Of whatpoint Q on the road should you Pheedto in

order to minimize travel time
?

Let x be the distance from A to Q
.

Let Tcxs be the total time taken .

T↳⇒ = time on desert + time on road .

= ÑÉ¥ + 13¥ ,
SCEEO, 183 .



Exampkcontd.veneed to minimize Tex
) for x c- -6,183 .

1 2x

T'c⇒=d¥(Ñ +
'%⇒=.FI#+xIn+&oc-

"

=

.-÷r→- %
No singular points (on 20,187)

Tex>⇒ ⇒ ,÷E¥ -1-0=0
⇒ ÷E*= I
⇒ ax=E-←

3×2=12.12 ⇒ x2= 4- Et} ←→ ⇒ yx2= 164+22
⇒ x= 405

⇒ ✗ =UBE-nitI.sc-0
,
✗ ⇒8 '

pmed!
1-(O) * 1=644 , TC /8) I 14444 , TCUJs) -21.29

.



ya= 22+1

E¥× .

to the cave y2= of -11 .÷:÷:÷:÷:Let cxis) be apoint on thecave .

to (2-0) .

Lexis)=É+y
we want to minimize

< cosy) given y2= ¥+1 .

we can minimise Lex
> = ÉÉT xc-C-w.sn)

Let [ex> = ②cxÑ= ⑦⇒7- £+1



•

i÷÷÷±÷÷÷ .

Ehr :

-
-0 i.

÷
i.

f-Gc) has a vertical asymptote at x=2 .

horizontal asymptote at y = 0,1 .

Asymptotes are lines which y=fG gets closer and closer

to as one or both oc and
y goes to entity



Example
-

D) Let gcx
> =# ⇐
⇐→ cx -123 F. (?

@ what is the domain ofgood ?

We look for values •here gcx)
is defined.

god is not defined at
x= 1,-2 .

domain is C-•,-2) v1-2,130
Cl, .

③ Compute the horizontal and vertical asymptotes ofgod
.

Horizontal : dim
→ ✗→so ¥÷T+z, =0 since denominator has

a higher degree polynomial . ⇒ y _⇒ isa horizontal asymptote .

Similarly him "-4__ → ⇒ "

✗→→ Gc-1)Cx -123



Examplec-ontdvet-E-otai.GG has vertical asymptotes at ✗=/

and x =-2

⑧ For each vertical asymptote ,dit- µ ,
ermine the shape around it - (At ☒ ,

etc

I'm E- = a

✗ → 1- ⇐ -1) Cx-12)

if ✗ → 1-
since ¥,÷⇒, look like

^↳_
neg . pose

dim x-4_ µ
"→It ⇐→cx+⇒=

net = -a

Pos . pos
*=L



=xanpkcont

l 'mx-yrx-s-2-C.sc-14+2) =
- &

i

him 0¥ 7=-2

✗→ -2-1 Ex-☐ cx+⇒=
+•

⑨ compute the x- intercept and g- intercept.

z-i-t-u.pt , g =D ⇒ OI ⇒ ⇒ 2=-4

Cx-DCX-123

g- intercept , y=gCo) ⇒ y=2



⑨ Use all the information to graph function.
I b=0_@

Hi
1 I

'

1
I

'

1

: :c I
2=-22•



Étdesiratiie-Incneesing/decreasinf
•fIÉ it FEE f-

f- (c) £ fccte) for e > o
and small
É_

. fcx) decreases at x-D if fk C-0

*¥É÷
.



E#k .

Consider the function for> = x
"-6×3

@ what is the domain of the function ?

domain = all real numbers.

④ Determine any asymptote .

No vertical or horizontal asymptotes .

② III : y- intercept : y_=fco) = 0

x- intercepts : food-0
⇒ site -6)to

⇒ a-0, 6



⑨ Determine where food is positive or negative .

Since fcx) is continuous
, only change signs at

a- intercepts .

-

intend / c-
•is / g) c.

•

If :/ coatf-GD +ve
-ve the

☒ for> = ✗4-6×3

Et



=✗anpkcoI
② Determine the singles / critical points .

fcx)= a
"
-
6×3
, foxy = Uses -18×2

No singular points.
Critical points . flex> so

⇒ 2×2 (2×-9)=0
⇒ 2=-0,2--912 critical

⑦ at.- • "me .me#.................
point

internal

Yao
)

/
o

go.my yeah
, decreasingFraming

f-
'
Cx) -ee 0 - ve 0 are

decreasing decreasing increasing .

-

9


