
Lecture 1: Real World Problems and Differential Equations

Goals lecture of this lecture:  
1. To get a brief idea of how real world problems are converted into equations; 
2. To be convinced that real world problems can be formulated into equations 
consisting of derivatives (Differential equations)
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Main idea

Real world problems

Rules + physical phenomenons + problem requirements 
     (Mathematicians communicate with “customers”) 

              Mathematics formulation 
(e.g. infinitesimal analysis, energy minimisation)

Solving differential equations 
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Example 1:
Goal: Model the displacement      of the elastic bar 
at each position     under gravity.

Talk to “customers” (physicists):
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At equilibrium state, all forces will be balanced.
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Is a differential equation enough to determine the solution?
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To determine a unique solution, we need more conditions! 
(Need to ask “customers” what happens on the boundaries.)

?
V b%$%/51#4 ' K F/( = J : Q

0)- F/1 = J :d

9 b(#3 f!W %)"(1"# -#$%"04%"#3 =

j
V b%$%/51#4 ' 4 f#.+0)) K

F/( = J : Q 0)- ::G = -S_J
Q

J :d

9 f#.+0)) J ' %)"(1"#3 -#$%"04%"#3 =



Example 2:

Goal:
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