In the previcvs definitions of limits we vsed Phrases like "F) gets Close To Las X gefs
cese o Q" A question might then be how Close.”

The precise definiion of a limit: Let ¥ be a funchon defined on Some open interval containing
the number a. we say f.g\;ﬁ‘-(x)u It for every €0 there IS a number §>0 S.t.

0<Ix-a1¢8 => |f)-L|<E

Pome: o) 21 113

2m £60)=5
X3

1.e. 2im £00=L means $0 can e made as Close aS We want to L by requiring x to be
X-=>0

close enough o Q
Example: Prove 2im (Yx-9)=D
X3

let £50. we wantio find a § st
0¢ 1x-3] <8 => 14x-5-711¢¢
8. D¢IX3)<§=U|xX-3]¢ce

Y ocixBle s k3l

Thus 8= %y works

Left+ hand and rl'gm- hand limits

Lim #00=L £ forevery €20 +there 1S 0 8§70 S+ Q-8<X <0 =) |fX)-LI<E
X=qr

Lim $00=L 1f for every £70 there Is g §>0 s 0<x<a+§ +hen 1F00-LI<E
X-3a

Bxomple: Prove 2im % =0
X-50*
Let £50. we want o< X¢<§=> Nx-01<e
Le. 0<XeS= X <
8. O<X¢8 = Keg?
sb §= ¢ works



menire imits

Limf)=060 If for every M¥O there i1s a §0 84 0<Ix-al<§=> FOOYM
X=>a

Lm $0d=-c0 If for every N<O here 18 0870 st. 0<Ix-01<§ => £0)<N
X=2Q

Pictores:
L] ot ox
n 1) ‘IA '
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a-8 g arg N ’ " l

Limits ot infinity

LmEX)=L f for every €50 there Is an N 84, 1 X5N=> 1EL0)-LI<E

X 0o

Lim £0=L If for every £>0 there Is aN N St XeN =) 1F()- LI<CE
X -00

Lim £00=00 \f forevery M»0 there 18 an N>0 8+ x>N=> $607M
X300

Pictures:
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