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Numerical methods: Differential Equations 

Exercises (1 page; 8/3/26) 

 

(1) The function 𝑦(𝑥) satisfies the differential equation 

𝑑2𝑦

𝑑𝑥2
=

𝑦𝑒𝑥

𝑥+1
  , subject to the initial conditions 𝑦 = 2 and 

𝑑𝑦

𝑑𝑥
= 1 when 

𝑥 = 0. 

Use 2 iterations of the approximations  (
𝑑2𝑦

𝑑𝑥2
)
𝑛+1

≈
𝑦𝑛+𝑦𝑛+2−2𝑦𝑛+1

ℎ2
  

and  (
𝑑𝑦

𝑑𝑥
)
𝑛+1

≈
𝑦𝑛+2−𝑦𝑛

2ℎ
   to estimate the value of 𝑦 when 𝑥 = 0.4 

 

(2) The function 𝑦(𝑥) satisfies the differential equation 

𝑑2𝑦

𝑑𝑥2
− 3𝑥

𝑑𝑦

𝑑𝑥
= 𝑥2 + 2𝑦,  

subject to the boundary conditions 𝑦 = 2 and 
𝑑𝑦

𝑑𝑥
= 4 when 𝑥 = 1. 

Use 2 iterations of the approximations  (
𝑑2𝑦

𝑑𝑥2
)
𝑛+1

≈
𝑦𝑛+𝑦𝑛+2−2𝑦𝑛+1

ℎ2
  

and  (
𝑑𝑦

𝑑𝑥
)
𝑛+1

≈
𝑦𝑛+2−𝑦𝑛

2ℎ
   to estimate the value of 𝑦 when 𝑥 = 1.2 


