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Definition of Continuity
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Definition: [Continuity]

We say that f () is continuous at x = a if

1) lim f(x) exists.
T—a

2) lim f(x)

= f(a).

Otherwise, we say that f(x) is discontinuous at a or that a is a point of
discontinuity for f(x).
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Definition: [Continuity]

We say that f () is continuous at x = a if

1) lim f(x) exists.
Tr—ra

2) lim f(z) = f(a).

Otherwise, we say that f(x) is discontinuous at a or that a is a point of
discontinuity for f(x).

Note: 2) = 1).



Definition of Continuity

Observe: The following are equivalent:

1) Jim f(z) = f(a).

2) For every € > 0, there exists a § > 0 such that
0<|lxz—al<d=]| f(zx)— f(a) |<e

3) For every € > 0, there exists a § > 0 such that
|z —a|<6=|f(z) = fa) [<e

Alternate Definition: [Continuity]

We say that f(«) is continuous at = a if for every € > 0, there exists
ad > Osuchthatif | x — a |< 6, then

| f(z) — f(a) |< e
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f(a) t+ ¢
// \\ 6} f(a)
/ \ f(a) —€




Definition of Continuity

D fi) 1
Ee———
/ BIIEAN e




Sequential Characterization of Continuity

Recall: The following are equivalent:

1) lim f(x) = L.

r—ra

2) If {x,} is a sequence with ,, — a and x,, # a, then
lim f(x,) = L.

n—-oo

Theorem: [Sequential Characterization of Continuity]

The following are equivalent:
1) f(=) is continuous at ¢ = a.
2) If {,,} is a sequence with x,, — a, then 1i_>m f(xn) = f(a).
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