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Example
What is lim 7x?
X—5

What does it mean to say that

lim f(x) = L7?

X—a

Limits as a Game
@ Player 1: Chooses an interval containing L.

@ Player 2: Tries to choose an interval containing a that the function
f maps into the first interval. We don’t allow x = a

@ If it's always possible for Player 2 to succeed, then limy_, 5 f(x) = L.

@ If Player 1 can create an interval where Player 2 can’t succeed,
then limy_, 5 f(x) # L.
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Definition
@ Let f be a function defined on some interval containing a, except
possibly at a itself.

@ Then lim f(x) = L means that
X—a

Ve>0,30 >0,Vx e R0< [x—a <d=|f(x)—L| <e

Limits as a Game
@ Player 1: Chooses an interval containing L.

@ Player 2: Tries to choose an interval containing a that the function
f maps into the first interval. We don't allow x = a

@ If it's always possible for Player 2 to succeed, then limy_, 5 f(x) = L.

@ If Player 1 can create an interval where Player 2 can’t succeed,
then limy_, 5 f(x) # L.

(Tarleton State University) Limits and Continuity 3/6



Useful Facts About Absolute Value
Forany x,y € R

® [xy|=[x||y|

® [x+y|<|[x[+yl
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o Iimx_)axz = 32
@ limy_,5sin(x) = sin(a)

@ limy_,56¥ =62

Definition
@ A function is continuous at a, if

lim f(x) = f(a).

X—a

@ Otherwise, it is discontinuous at a.
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Homework

Answer each of the following, and prove that your answer is correct.

@ Is f(x) = 5x + 8 continuous at 3?
@ Let a,c € R, and define f(x) = cx3. Is f continuous at a?
© Define the function f as follows:

if x >
f(x) = VX ,!fx_25
2 , if x < 25.

Plot f. Is f continuous at 25?
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