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  00:25 (caption) 

René Descartes (1596 – 1650) 
French philosopher and mathematician 
 
00:25 The French mathematician René Descartes was the first to use 
coordinates to express the formula of a curve from two changing valu-
es. This graph, for example, depicts the Folium of Descartes. The for-
mula for this algebraic curve is x3 + y3 = 3xy. But one value for x may 
correspond to more than one y value. This is not a graph of a function. 
 
00:37 (caption) 
Folium of Descartes 
 
01:01 It was the German mathematician Gottfried Leibniz who first 
used the term function, during the seventeenth century. 
 
01:02 (caption) 
Gottfried Wilhelm Leibniz (1646-1716) 
German philosopher and mathematician 
 
01:06 (caption)  
A function of value of x is a formula of x. 
 
01:08 He conceived of functions in the form of numeral formulas.  
Numeral formulas expressing the relationship between values are 
considered functions. 
 
01:16 Afterwards, in formulas relating x and y, x was separated from y.  
y is expressed in relation to x. 
 
01:26 Since that time, the definition of a function has gradually evolved 
through new discoveries or research by mathematicians.  
 
01:37 It was Swiss mathematician Leonhard Euler who in the eighte-
enth century first used the symbol f(x) for functions. 
 
01:40 (caption) 
Leonhard Euler (1707 – 1783)  
Swiss mathematician 
 
01:44 Euler employed the term function for a seamless line or a curve 
on a graph. 
 
01:56 Even if a relationship is not expressed in a formula, if its ele-
ments correspond to a single value according to a regular rule, then its 
relationship is a function. This concept was devised by the German 
mathematician Johan Dirichlet and the Russian mathematician Nikolai 
Lobachevskii. 
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02:08 (caption) 
Johann Peter Gustav Lejeune Dirichlet (1805 – 1859) 
German mathematician 
 
02:08 Nikolai Ivanovich Lobachevskii (1792 – 1856) 
Russian mathematician  
 
02:16 In math textbooks, the concept of functions is explained using 
the concept of sets. 
 
02:25 Following Georg Cantor’s set theory in the nineteenth century, 
today’s concept of functions was completed and ready for use in the 
modern world. 
 
02:25 (caption) 
Georg Cantor (1845-1918) 
German mathematician  
inventor of set theory 
 
02:40 If you take a hike through the mountains, you may notice that it 
keeps getting colder. 
 
02:46 Typically, as one’s elevation increases by one meter, the tempe-
rature drops 0.0065°C on average. 
 
02:46 (caption) elevation / temperature 
 
02:54 You might think this difference is negligible, but considering that 
way up on top it might be much higher, you’d better prepare for it being 
significantly colder.  
 
03:05 Functions are a useful tool for measuring expected temperature. 
 
03:09 First you must confirm elevation and temperature down below 
the mountain. 
 
03:10 (caption) elevation / temperature 
 
03:14 Let’s imagine the starting elevation is 0 meters, or sea level, the 
temperature is 20°C, and the elevation you’ll gain while hiking is x me-
ters. 
 
03:23 What we want to know, the temperature at top, is y. 
y is the difference in temperature from the current temperature of 20°C 
at the bottom. 
 
03:33 We can complete a linear function of temperature related to 
height. 
 
03:40 Using this formula, you can anticipate the temperature no matter 
how high up you go. 
It’s a very useful tool for planning a hike. 
 
03:47 (caption) Taechongbong Peak, Mt Soraksan, Korea 
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04:04 One, two, three, jump! Have you ever experienced this kind of 
thrill? 
 
04:13 How long you’re in the air while freefalling can be calculated with 
a function. 
 
04:20 Let’s suppose a person jumps from a height of one hundred 
meters. 
 
04:24 When an object falls freely, pulled solely by gravity, it’s useful to 
use a formula given us by Galileo Galilei. 
 
04:26 (caption) 
motion of free fall 
from a height of a, an object will fall to an elevation of y after x seconds 
 
04:39 height 
gravitational acceleration  
9.8 m/sec2 
 
04:37 If you plug in values such as height and gravitational accelerati-
on, you can calculate the time to the surface and the distance fallen.  
 
04:57 (caption)  
seconds 
 
05:01 When the elevation (represented by y) is 0 meters, that means it 
took four seconds to freefall from a height of 100 meters.  
 
05:11 Satellites have become an indispensable part of life here on 
Earth. 
 
05:17 At first glance, they seem to be floating elegantly. 
 
05:20 In fact, however, this is a complex function calculated to main-
tain the satellite’s elevation and position.  
 
05:21 (caption)  

From f(x) = G*Mm/x2, insert △△ to XX… 
 
05:28 According to Newton’s Law of Gravity, two objects in space at-
tract each other with power proportional to their mass and inversely 
proportional to the distance between them. 
 
05:28 (caption) 
Newton’s Law of Gravity 
universal gravitational constant 
mass of the Earth 
mass of a satellite  
distance from the center of the Earth to the satellite 
 
05:45 That means that in order to determine the orbit of the satellite, 
we must use this function to calculate the satellite’s distance from the 
Earth and how much propulsion it needs. 
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06:01 The television you watch… 
The radio you listen to… 
The cell phones you talk on… 
And even the airplanes and satellites you use, all send out 
electromagnetic waves to long distances using sine and cosine func-
tions. 
 
06:19 There are many cases in which we figure out cause and effect, 
such as health, natural phenomena, or spatial relationships using the 
graphs of functions like we’ve seen. 
 
06:30 You can even confess your love through functions. 
 
06:37 (caption) 
What kind of relationship are we in? 
Are we an “us”? Functional relationship. 
You’re x and I am y, y = f(x), 
depending on f, our relationship is defined. 
If you define f as friendship, we’re in a friendly relationship. 
If you define f as love, we’re in love.  
I hope f is love. 
 
07:01 A function is… 
a relationship and life. 
Now maybe you can understand better what it means. 

 


