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5.4 𝑴𝒊𝒍𝒏𝒆’𝒔 𝑷𝒓𝒆𝒅𝒊𝒄𝒕𝒐𝒓 𝒂𝒏𝒅 𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒐𝒓  𝑴𝒆𝒕𝒉𝒐𝒅 

𝑦𝑛+1, 𝑝 = 𝑦𝑛−3 +
4ℎ

3
[2𝑦′

𝑛−2
− 𝑦′

𝑛−1
+ 2𝑦′

𝑛
] 

𝑦𝑛+1, 𝑐 = 𝑦𝑛−1 +
ℎ

3
[𝑦′

𝑛−1
+ 4𝑦′

𝑛
+ 𝑦′

𝑛+1
] 

1. 𝑈𝑠𝑖𝑛𝑔 𝑀𝑖𝑙𝑛𝑒’𝑠  𝑀𝑒𝑡ℎ𝑜𝑑   𝐺𝑖𝑣𝑒𝑛 
𝑑𝑦

𝑑𝑥
= 𝑥3 + 𝑦𝑤𝑖𝑡ℎ 𝑦(0) = 2, 

𝑦(0.2) = 2.073 , 𝑦(0.4) = 2.452 , 𝑦(0.6) = 3.023𝑓𝑖𝑛𝑑 𝑦(0.8)  

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏: 

𝐺𝑖𝑣𝑒𝑛: 𝑦′ = 𝑓(𝑥, 𝑦) = 𝑥3 + 𝑦 

 

𝑥0 = 0𝑦0 = 2 

𝑥1 = 0.2        𝑦1 = 2.073 

𝑥2 = 0.4        𝑦2 = 2.452 

𝑥3 = 0.6       𝑦3 = 3.023 

𝑥3 = 0.8       𝑦4 =? 

ℎ =  𝑥1 −  𝑥0 = 0.2 − 0 = 0.2 

𝑩𝒚 𝑴𝒊𝒍𝒏𝒆’𝒔 𝑷𝒓𝒆𝒅𝒊𝒄𝒕𝒐𝒓  𝑴𝒆𝒕𝒉𝒐𝒅  

𝑦𝑛+1, 𝑝 = 𝑦𝑛−3 +
4ℎ

3
[2𝑦′

𝑛−2
− 𝑦′

𝑛−1
+ 2𝑦′

𝑛
] 

𝑦4, 𝑝 = 𝑦0 +
4ℎ

3
[2𝑦′

1
− 𝑦′

2
+ 2𝑦′

3
] 

𝑊𝑒 ℎ𝑎𝑣𝑒  𝑦′ = 𝑥3 + 𝑦 

𝑦1
′ = 𝑥1

3 + 𝑦1 𝑦1
′ = (0.2)3 + 2.073 = 0.004 + 2.073 = 2.081 

𝑦2
′ = 𝑥2

3 + 𝑦2 𝑦2
′ = (0.4)3 + 2.452 = 0.064 + 2.452 = 2.516 

𝑦3
′ = 𝑥3

3 + 𝑦3 𝑦3
′ = (0.6)3 + 3.023 = 0.216 + 3.023 = 3.239 

𝑦4, 𝑝 = 𝑦0 +
4ℎ

3
[2𝑦′

1
− 𝑦′

2
+ 2𝑦′

3
] 

𝑦4, 𝑝 = 2 +
4(0.2)

3
[2(2.081) − 2.516 + 2(3.239)] 
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𝑦4, 𝑝 = 2 +
0.8

3
[8.124] 

= 2 + 2.1664 = 4.1664 

𝑩𝒚 𝑴𝒊𝒍𝒏𝒆’𝒔  𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒐𝒓  𝑴𝒆𝒕𝒉𝒐𝒅  

𝑦𝑛+1, 𝑐 = 𝑦𝑛−1 +
ℎ

3
[𝑦′

𝑛−1
+ 4𝑦′

𝑛
+ 𝑦′

𝑛+1
] 

𝑦4, 𝑐 = 𝑦2 +
ℎ

3
[𝑦′

2
+ 4𝑦′

3
+ 𝑦′

4
] 

𝑦4
′ = 𝑥4

3 + 𝑦4 = (0.8)3 + 4.1664 

= 0.512 + 4.1664 

= 4.6784 

𝑦4, 𝑐 = 2.452 +
0.2

3
[2.513 + 4(3.239) + 4.6784] 

  = 2.452 +
0.2

3
[20.1504] 

  = 3.79536 

2. 𝑈𝑠𝑖𝑛𝑔 𝑀𝑖𝑙𝑛𝑒’𝑠  𝑀𝑒𝑡ℎ𝑜𝑑    𝐺𝑖𝑣𝑒𝑛 𝑦′ = 𝑥 − 𝑦2 𝑎𝑛𝑑𝑤𝑖𝑡ℎ 𝑦(0) = 0, 

𝑦(0.2) = 0.02 , 𝑦(0.4) = 0.0795 , 𝑦(0.6) = 0.1762𝑓𝑖𝑛𝑑 𝑦(0.8)  

𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 

𝐺𝑖𝑣𝑒𝑛: 𝑦′ = 𝑓(𝑥, 𝑦) = 𝑥 − 𝑦2 

 

𝑥0 = 0𝑦0 = 0 

𝑥1 = 0.2        𝑦1 = 0.02 

𝑥2 = 0.4        𝑦2 = 0.0795 

𝑥3 = 0.6       𝑦3 = 0.1762 

𝑥3 = 0.8       𝑦4 =? 

ℎ =  𝑥1 −  𝑥0 = 0.2 − 0 = 0.2 

𝐵𝑦 𝑀𝑖𝑙𝑛𝑒’𝑠 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑜𝑟  𝑀𝑒𝑡ℎ𝑜𝑑  
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𝑦𝑛+1, 𝑝 = 𝑦𝑛−3 +
4ℎ

3
[2𝑦′

𝑛−2
− 𝑦′

𝑛−1
+ 2𝑦′

𝑛
] 

𝑦4, 𝑝 = 𝑦0 +
4ℎ

3
[2𝑦′

1
− 𝑦′

2
+ 2𝑦′

3
] 

𝑊𝑒 ℎ𝑎𝑣𝑒  𝑦′ = 𝑥 − 𝑦2 

𝑦1
′ = 𝑥1 − 𝑦1

2 𝑦1
′ = 0.2 − (0.02)2 = 0.2 − 0.0004 = 0.1996 

𝑦2
′ = 𝑥2 − 𝑦2

2 𝑦2
′ = 0.4 − (0.0795)2 = 0.4 − 0.0063 = 0.3937 

𝑦3
′ = 𝑥3 − 𝑦3

2 𝑦3
′ = 0.6 − (0.0795)2 = 0.4 − 0.0063 = 0.3937 

 

𝑦4, 𝑝 = 𝑦0 +
4ℎ

3
[2𝑦′

1
− 𝑦′

2
+ 2𝑦′

3
] 

𝑦4, 𝑝 = 2 +
4(0.2)

3
[2(2.081) − 2.516 + 2(3.239)] 

𝑦4, 𝑝 = 2 +
0.8

3
[8.124] 

= 2 + 2.1664 = 4.1664 

𝐵𝑦 𝑀𝑖𝑙𝑛𝑒’𝑠  𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑜𝑟  𝑀𝑒𝑡ℎ𝑜𝑑  

𝑦𝑛+1, 𝑐 = 𝑦𝑛−1 +
ℎ

3
[𝑦′

𝑛−1
+ 4𝑦′

𝑛
+ 𝑦′

𝑛+1
] 

𝑦4, 𝑐 = 𝑦2 +
ℎ

3
[𝑦′

2
+ 4𝑦′

3
+ 𝑦′

4
] 

𝑦4
′ = 𝑥4

3 + 𝑦4 = (0.8)3 + 4.1664 

       = 0.512 + 4.1664 = 4.6784 

𝑦4, 𝑐 = 2.452 +
0.2

3
[2.513 + 4(3.239) + 4.6784] 

  = 2.452 +
0.2

3
[20.1504] 

  = 3.79536 

 


