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Continuity
De�nitionA funtion is ontinuous at a point a of its domain iflimx→a f (x) = f (a).If it is not ontinuous there, i.e. if either the limit does notexist or is not equal to f (a) we will say that the funtion isdisontinuous at a.
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Note
1 The funtion f is de�ned at the point x = a,2 limx→a f (x) exists, all it L, and3 L = f (a).
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ExampleExampleIs the funtion f (x) = {x2 x < 1x3 + 2 1 ≤ xontinuous at x = 1?
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Right Continuity and Left Continuity
De�nitionA funtion f is right ontinuous at a point  if it is de�ned onan interval [ , d ] lying to the right of  and iflimx→+ f (x) = f ().Similarly it is left ontinuous at  if it is de�ned on an interval

[d ,  ] lying to the left of  and if limx→− f (x) = f ().
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Continuity
De�nitionA funtion f is ontinuous at a point x = a if a is in the domain off and:1 If x = a is an interior point of the domain of f , thenlimx→a f (x) = f (a).2 If x = a is not an interior point of the domain but is anendpoint of the domain, then f must be right or leftontinuous at x = a, as appropriate.
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Continuous funtions
De�nitionA funtion f is said to be a ontinuous funtion if it isontinuous at every point of its domain.A point of disontinuity of a funtion f is a point in thedomain of f at whih the funtion is not ontinuous.
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Fats
FatContinuous FuntionsAll polynomials,Rational funtions,Trigonometri funtions,The absolute value funtion, andThe exponential and logarithm funtionsare ontinuous.
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Example
The rational funtion f (x) = x2−4x−2 is a ontinuous funtion.The domain is all real numbers exept 2.limx→2 f (x) = 4 exists.It has a ontinuous extensionF (x) =

{f (x) if x is in the domain of f4 if x = 2.
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Example
The funtion f (x) = {sin x x 6= π/30 x = π/3is disontinuous at π/3.We an �remove� the disontinuity by rede�ning the value of f at
π/3.
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Example
Suppose that f (x) is de�ned pieewise asf (x) = {

−x2 + 1 if x < 2x + k if x ≥ 2Find a value of the onstant k suh that f is ontinuous at x = 2.
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