
14.2 Limits
,
Continuity

Why do we care about limits ? % 13 Tremain suspect.

average rate of dinge x(t+h)[xk-)_

but path-0 xkt 8 oops !

We can still ask . what hippos as h- o

sing not defined at x=o

But im I [Try it !]
✗→o

sh¥ =

We need limits to define derivatives •tnwltnaude
fuerte

so we might as well talk about

them now .



f-↳D=
¥y=, is a

fun function ,

1=0,4--0 g- , uh oh
,

not defined at %)

We can still ask whether Ian fG,y) exists.
Gig)→@,o)

"

.



* ✗ ¥÷={

y=-x -¥*= -¥

f- cost y
-

- surf sing-off =tzsihZOX-rcosfyi-rs.no
sane! (doesrotdepadan)

÷_ssegoaceof inputs
Gn,4n)

×n→o

Yu → 0

-54,1 =L
Zn=f(xµyn)

tin
↳4)→ lab)

needs Zn→ L

no matter what sgeneebFd< .



flx,y)=¥¥ roso-nn-o.int ← rsihczo)

°

µk÷
still %

Xn→ 0 ✗i→ 0 also

yn → 0 yi→0 also

rn=ÑÉ→o ( continuity)

-rn E f-Grint rn

Squeeze theorem ruozo

-oh → o
⇒ fka.in)→ 0,



Plot this in Matlab .

To show 1in flu) does not exist one

lay)→(aid

approach : find two sequences xr→a # →a
yn→b y?→b

such that Zn=f(*yyn)

zf=f⇐,u~)

2n→L , In→ ↳ 4=14

e.g.
f- (x,y)= +4-2

✗2+44

flx.mx)= 1¥ = ¥m÷µ~→ 0

xhtnlhxt as ✗so

f- ( In ,O)= 0 for all n
.



✗ =y2 # = Iz (4+-0)
4kt yt

Guys)=( tna , tn ) f- Gwyn)= Iz

-

Continuity :

We say f- G.e) is cts at cab) if

Ian flx,y)=f(a.b)
.

⇐g)→ cab) cts⇒

E-It's a question of approximation ,

all domain
Gunn) → (a.b)

flavin) → f- (a.b)

&
error qh inputs small⇒ error in output

small
.



Continues functions : lot + e)

1) constants
,

2) x

3) y

4) sums, products, differences ofots factions

flee)= try

flx.ie)= ltxy

flxyy) = 1+7×7
4) polynomials M Xy

5) old friends : sin, cos
, ly exp, actor

on their domains

6) quotients f
g↳y)

on domain ( slay) -1-0 !)

7) rational factions P¥¥y,



8) compositions of f- (GG,


