Suppose y = f(x) is defined for x's near a
(not necessarily at © = a).

Suppose L is some number

lim f(z) = L means that

we can make the values f(x)be
arbitrarily close to L

by

restricting x to be sufficiently
closeto a (butz # a)

(Slight paraphrase of definition in textbook)



Q1: Here are the graphs of some functions y = f(x). Which statement below is true?

@) (i1)
®
(iii) (iv)
A) lirr% f(x) exists in all four pictures B) lirr% f(x) exists in only three of the pictures

O) lirr% f(x) exists in only two of the pictures D) lirr% f(x) exists in only one of the pictures
Tr— Tr—

E) lirr% f(x) exists in none of the pictures
Tr—

Answer: B)



Suppose y = f(x) is defined for x's near a
(not necessarily at © = a).

Suppose L is some number

lim f(x) = L means that

r—a

we can make the values f(x)be
arbitrarily close to L

by
restricting x to be sufficiently

close to a but only considering
z's to the left of @ (thatis, z < a)

Similarly, define  lim f(z) =L

r—a
where we only consider z's to the right of a (that is, z > a)

(Paraphrases of definitions in textbook)



Q2: For the graphs of the same functions: Which statement below is true?

(1) (ii)
L
(iii) (iv)
A) lirrll+ f(x) exists in all four pictures B) lirrll+ f(x) exists in only three of the pictures

C) lim f(z) exists in only two of the pictures D) lirgl+ f(x) exists in only one picture

r—1t

E) lim f(x) exists in none of the picture

r—1+t



Note: Second most popular answer = A) because some thought “1im+ f(x) = o0” in Graph iii)

r—1

means that “limit exists.” NO — we only say that limit exists when lir?+ f(xz) = [A NUMBER]

“00” and “ — 00” are not numbers.

“linll+ f(x) = 00” means “limit does not exist because the values of f(x) become arbvitraily

large as x — 117



NOT DONE IN CLASS: What value of a will make these two limits equal?

lim z + a lim 3z — 4a?
x—0— r—0t+

A) No value of @ works

B) Only one value of @ works: a =1

C) Only one value of @ works: a = §

D) Two values of a work: a =0ora = — {
E) Idon't know.
Solution: D) lim z + a = aand lim 3z — 4a® = — 4a?

z—0— z—0t

If these are suppose to be equal, we need a = — 4a® and solving this gives a = 0 or a = — i.



From the textbook: Guess 91311)% (2 + S )

cos Sx

'r * 7 10,000
I 1.000028
0.5 (0.124920
0.1 (L.O01088
0.03 (0.000222
0.01 0000101

Guess the limit: Looks like maybe 23 + cl%%gg —0

Look again: are you sure? glgli% (2 + S )
cos Sx
x * T 70,000
I 1000028
0.5 0.124920
0.1 0001088
(.05 0.000222
(.01 0L000101
3, CO8JX
: 10,000
0.005 0.00010009
0.001] (.00 10000

The limit is actually 515 = 0.0001

(Intuitively, this is because as © — 0, 5x — 0, so cos bx — cos0 = 1.
Of course, x> — 0, so x> + % — 0+ W:oo = 0.0001

MORAL: GUESSING FROM A TABLE CAN MISLEAD. WE NEED BETTER TOOLS TO
CONFIDENTLY FIND LIMITS.



ViE+9 -3

Guess lim¥Y————2

t—0 2

: Jr’-’T:; =3
————

el Il | 0.162277 . ..
0.5 0.163325 . ..
+0.1 0.166620. ..
+0.05 0.166635...
001 0166666 . ..

Guess the limit: ? 0.1666666..... = &
Look again: are you sure? lina & 1;9 =3
t—

t \,"ffz + :_:} _ 3

==

*1.0 0.162277 ...

+0.5 0.165525. ..

*0.1 0.166620 ...

*0.05 0.166655 . ..

+0.01 0.166666 . . .
I \."rr‘!" + 9 — 3

!.2

+0.001 0.166667

+0.0001 0.166670

L0000 (L 16T

+0.000001 0.000000

The limit is actually % = 0.166666...
See discussion of this example and roundoff error in text.

MORAL: GUESSING FROM A TABLE CAN MISLEAD. WE NEED BETTER TOOLS TO
CONFIDENTLY FIND LIMITS.



