
𝑑𝑦

𝑑𝑡
= 𝑓 𝑡, 𝑦 , 𝑦 𝑡0 = 𝑦0 

Euler’s Method Exact Solution • Start point:  𝑡0, 𝑦0  
     𝑘0 = 𝑓 𝑡0, 𝑦0  
𝑡1 = 𝑡0 + ℎ  
𝑦1 = 𝑦0 + ℎ𝑘0 
 

• Next point:  𝑡1, 𝑦1  
     𝑘1 = 𝑓 𝑡1, 𝑦1  
𝑡2 = 𝑡1 + ℎ 
𝑦2 = 𝑦1 + ℎ𝑘1 
  

• Next point:  𝑡2, 𝑦2  
Keep going …….. 



𝑑𝑦

𝑑𝑡
= 1.5 − 𝑡 − 0.5𝑦 

 

 𝑦 0 = 0.5 

Example: 

𝑓 𝑡, 𝑦 = 1.5 − 𝑡 − 0.5𝑦 
 
ℎ = 0.2    (Step size) 

• Start point:  𝑡0 = 0, 𝑦0 = 0.5 
 
 𝑘0 = 𝑓 𝑡0, 𝑦0 = 𝑓 0, 0.5 = 1.5 − 0 − 0.5 0.5 = 1.25 
 

𝑡1 = 𝑡0 + ℎ = 0.2 
𝑦1 = 𝑦0 + ℎ𝑘0 = 0.5 + 0.2 1.25 = 0.75 

 
• Next point:  𝑡1 = 0.2, 𝑦1 = 0.75 

 
 𝑘1 = 𝑓 𝑡1, 𝑦1 = 𝑓 0.2, 0.75 = 1.5 − 0.2 − 0.5 0.75 = 0.925 
 

𝑡2 = 𝑡1 + ℎ = 0.4 
𝑦2 = 𝑦1 + ℎ𝑘1 = 0.75 + 0.2 0.925 = 0.935 

 
• Next point:  𝑡2 = 0.4, 𝑦2 = 0.935 

  

Keep going …….. 



𝑑𝑦

𝑑𝑡
= 1.5 − 𝑡 − 0.5𝑦 

 

 𝑦 0 = 0.5 

The exact solution 
  

𝑦 𝑡 = 7 − 2𝑡 − 6.5𝑒−0.5𝑡 
  

can be obtained by  
“integrating factor”. 

𝑡𝑛 
Euler 

𝑦𝑛 
Exact 
𝑦(𝑡𝑛) 
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ℎ = 0.1 
Local errors of Euler = 𝑂 ℎ2 , 
Global errors of Euler = 𝑂 ℎ . 
 
From ℎ = 0.2 to ℎ = 0.1: 
  

• The local errors of Euler 
are about 4 times smaller; 
  

• the global errors of Euler 
are about 2 times smaller. 




