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What is the concept of continuity and what 
are its 3 conditions?



Examples Using the 3 Conditions

Discontinuous Continuous 



How do you know if a function is continuous or 
discontinuous?

Algebraically

● Find if there is an image from the 
piecewise functions(equal to or equal).

● Evaluate that there is a limit from the 
left and right of a certain point in a line.

● See if the image and the limit are equal.

If all are satisfied, then the function is 
continuous. If at least one is not 
satisfied, then the function is 
discontinuous. 

Graphically

● Find if there is an image on the graph (a 
shaded point). 

● Identify the limit for the point that has the 
same x coordinates as the image. 

● See if the image and the limit are equal.

If all are satisfied, then the function is 
continuous. If at least one is not satisfied, 
then the function is discontinuous. 



The 3 Types of Discontinuity-Graphically 

The third condition 
is not satisfied

The second and 
third conditions are 
not satisfied

All of the 
conditions are not 
satisfied



Removable Discontinuity (Algebraically)



Removable discontinuity (Graphically)



Jump Discontinuity (Algebraically) 



Jump discontinuity (Graphically)



Infinite Discontinuity (Algebraically) 



Infinite Discontinuity (Graphically) 



Extended Function Example
Extended Functions can be produced when the original function is a removable 
discontinuity. We can remove a discontinuity when the function fails to satisfy 
the third condition but its limit exists. 



When can we talk about removable 
discontinuity?

We can talk about about a removable discontinuity when a 
limit exists and when the third condition is dissatisfied. 
However, whether the first condition is satisfied or not it will 
not prevent the discontinuity from being removable, as long 
as the third condition is dissatisfied.



Can a function be continuous at a point but 
does not have limit?

No it can not be continuous because 
then it will fail to satisfy the second 
condition and as we know if even one 
of the three conditions are not satisfied 
then a function can not be continuous.



Can a function have a limit at a point and be not 
continuous?
Yes. When it does not have an image (first 
condition) or if the image and the limit are not 
equal (third condition)

At x=2, there is a limit, but it is 
discontinuous because the image(2) 
does not equal the limit(1).



What kind of functions is continuous for all real 
numbers?

Polynomials: (2x^3 - 5x^2 +10x + 20)
All polynomials have no restrictions on their 
domains

Exponential Functions: a^x (a being any 
number)



Two functions that are continuous on their 
domain:



What is the intermediate value theorem?

The intermediate value theorem is a theorem which 
states that if f(x) is a continuous function whose 
domain contains the interval [a, b], then at some 
point within the interval it takes on any given value 
between f(a) and f(b).



How can we confirm that we are able to 
apply the IVT?

When we plug the two given x points into 
the function, the answers should be one 
negative and another one positive.
If both the answers are negative or both 
are positive, then the IVT cannot be 
applied.



Example where can we apply the IVT



Example where we can’t apply the IVT



Thank You For 
Your Attention 


