
 What is calculus? 

The origin of calculus can be traced back to the 17th century when Newton and 

Leibnitz independently solved the following two important problems  

�          The tangent problem. Given a function y = f(x) and a point P on the graph 

of f, this problem asks for the equation of the line that locally shares with the 

graph just the point P. This line is called the tangent to f at P.  

�          The area problem. Given a function y = f(x), f ≥ 0 and two real numbers 

a,b, this problem asks to compute the area under f(x) and above the x-axis, 

where a ≤  x ≤  b.  

In both problems, the solution can be easily approximated: for the tangent problem 

choose another point Q on the graph of f different from P but close to P and compute 

the equation of the line through Q and P (this is easy!) which then approximates the 

desired equation of the tangent; for the area problem inscribe a finite number of 

rectangles into the region whose area is sought. The sum of the area of this rectangles 

(which is again easy to compute!) approximates then the desired area.  

 

Now, it should be clear how to get the solution: for the tangent problem let Q 

approach P and for the area problem inscribe more and more rectangles, thereby 

filling up the area.  

 

It was the achievement of Newton and Leibnitz to make the last statement precise 

in a mathematical sense, thereby solving both problems. These solutions had a 

tremendous impact on the development of mathematics. The solution of the tangent 

problem lead to the development of the theory of differentiation; the solution of the 

area problem lead to the development of the theory of integration. Both theories 

together with extensions and applications are now called calculus.  

 

On a broader scale, the development of  calculus can be seen as the starting point 

of the development of modern mathematics. 

  

How to learn calculus?     

Learning mathematics is never easy! The famous quote of Euclid “there is no 

royal path which leads to geometry” which more generally can be said about all fields 



of mathematics (for instance calculus!) is today as true as it was at the time of Euclid. 

However, whenever it comes to learning, doing it with passion and interest will make 

obstacles significantly easier to overcome.  

To give some more concrete advice how to learn calculus, here is a short list  

�          Try to solve exercises on your own. I believe that the only real good 

method to learn mathematics is by doing it. Solving exercises will make it 

necessary to review once more the theory, it will teach you to see the theory 

from a different angels, it will help you to discover things you previously 

might have overlooked, etc. So, try to solve as many exercises as possible. 

And try to do it on your own. Only in case you cannot find the solution, ask 

other students or me.  

�          When trying to solve complicated exercises, work together with other 

students. If you cannot find the solution to a complicated exercise, discuss 

with other students. In the 17th and 18th century research was mainly a one 

person game but nowadays must of the published results are joint works. 

Other students might make you think about a way to solve an example you 

could not have come up with alone.  

�          Discuss about the material of the course with other students or me. This 

is true even if you think you understand the material! You might have 

overlooked things or there might be things you have not even considered. 

Everyone has his/her own way of looking at things. So, it is always worth it 

to exchange your thoughts with others.  

�          During the course, dare to ask questions. If you have any questions 

during the course, ask it! Not only you might profit from the answer, but also 

your classmates. Again, maybe other students (including myself) have not 

even thought about the question. Or there are other students who have the 

same question but do not dare to ask. Furthermore, in establishing an active 

and fruitful learning environment, I rely on students asking questions. 

Therefore, I value high if students engage actively into the course. 

  

Why do I have to learn calculus?  

Maybe you are not really interested in calculus. Maybe you came here to study 

something which is not closely related to calculus. So, why do you still have to learn 

calculus? Since calculus was the starting point of the development of modern 



mathematics, the question of “why do I have to learn calculus” essentially is the 

question of “why do I have to learn mathematics”. I think there are two main reasons 

why every student in science or any science related field has to establish a strong 

basis in mathematics.  

�         Mathematics is the language of science! Imagine arriving in a new country, 

where you cannot speak the language. Certainly, you can live there 

comfortable for a couple of years without learning any word or by learning 

just the words you need. But this will restrict your life, will restrict your 

possibility, and you will be able to understand your environment just up to a 

certain extend. Without learning the language in details you will never be 

able to see the whole picture. Chances might pass by and you might not even 

be aware of them. The situation in science is similar. Maybe you can gain a 

quite good knowledge of a field by largely neglecting mathematics as a 

whole. But without studying mathematics in details, you can just gain an 

understanding of a very small part whereas most of the rest will remain out 

of reach.  

�          Mathematics trains logical thinking! I think this is a very important 

reason. Logical thinking is not something a person either has or not, it can be 

trained to some extend. One way to do this is by doing mathematics. Solving 

exercises will teach you how to approach a problem, you will learn to 

separate trivial parts from hard parts, you will learn to ask the right question, 

to think about problems from many different angles, etc. The ability to think 

logically will be useful far beyond mathematics. For instance, it is useful as 

well when learning new languages, organization and planning, etc.  

     

    Overall, I think every student should find her/his own motivation for studying 

calculus. You do not have to share my opinion that calculus is one of the great 

achievements of mankind and that the theory possesses a stunning beauty. But then at 

least see calculus as one of the tools essential for mastering your subject and see it as 

the theory which teaches you how to attack and solve problems in a systematic way.  


