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Tesetup: ACR a is a cluster point of A by AmDA-EC)

f: A-pR say:lint =l menus FETO50 s .
t
. if REAU() then FEVL

Recall: Can happen that the limit DNE
it such I exists

,
then it is unique- i.e . Ef :A-PR333st

.interist
#ganof today : "Tim of some function- respects basic operations

-> Given J .

g :A-DIR defineJ+g : A--R by (f + y) (n) = f(n) +g(x)

#oram : iflinfin andlimgu both exist , then (fg)() existade

limu-z( (fty) (H)
=limu→ (f(u2 tlimu_cy(n)

&Set A= 1-0 Esign g= -sign
-> then f+y= 0 So LAS exists but RHS DNE

Prof: was that Faso>0 St
. ifUAV ten (fty)(cllly

- know: · VE>o JS0 st
.
it UANVsK) then flu) VallstSet 1x =im fls

· STO JSg0 Sit
.

it REANVigh) then g(n)EVg(lg)
lg=있엠g (

x)

-> "aEb" In-bK3 know: if KC and u then flusls and glusly
=> then (f+y) (n)&If +lg

· limf() =es I can find S(z) St. it neVs, (D) then Fue Vale]x+5 ☆

Similaritylimg(=g I can find Sg(E) st . iREUgC then gully
->SetS =min(() the ifUEUgth and USC
and thus (*) and thus (f+g) (a) EV(lf+(g)

Nowfor J.g: Given Sig : A-pR (f-g) (n) = f(u) ·y (2)

#em : if lif and ling mist then lim (fig) exists and lin/fig) = lifling

- How do errors compound when multiplying ? If filly and glubbly them what?

1-2, < fin)<1 + 3) -Dnow we multiply the inequalities together
lg-3g <g(n) < ly + Eg

i) if Igly >0 and 0 <E11 -> everything above stays positive
8y

<hi



then lflg - 3fly-Eghf +Ey3g( f(k) .g(k) <lgly +Eflg + Eyby + 3j5y

D (f(u) ·g(n) -eyly(< [fHyl+3yH++EfEg
5

Think through If or by or both are zeo or negative we find the bored inequality always holds

#roof : I want total erro S I win it I pick S . by (depending on 2) arranging this.
↳ Ef(ly) +Eg(b)) + 3g5g

(1E andE then Elyltegly)3 thus total crows+my
Break up into cases

i it fly +O them tryE and S then S1g + 3y(b) +34y =5+g
this wins it 5< 311fhy)-- arranges total ener < E

i E< 31dffy) then Set Sg() = min (St Sg(s) ; and then (some string of inequalities later)
find it works

if <33/lfly) use Bldg) instand

ii) 1 = 0 but byto
iii) 1x=y =0 <="--so Sg() = min (5(a),Syla)


