
Task 2.1 Write out the formulas for k1, . . . , k4, yn+1 and ˆyn+1. 

Solution: 

𝑘1 = 𝑓(𝑡𝑛, 𝑦𝑛)

𝑘2 = 𝑓 (𝑡𝑛 +
ℎ
4 , 𝑦𝑛 +

ℎ
4 𝑘1) 

𝑘3 = 𝑓 (𝑡𝑛 +
27ℎ
40 , 𝑦𝑛 −

189
800 𝑘1 +

729
800 𝑘2) 

𝑘4 = 𝑓 (𝑡𝑛 + ℎ, 𝑦𝑛 +
214
891 𝑘1 +

1
33 𝑘2 +

650
891 𝑘3) 

𝑦𝑛+1 = 𝑦𝑛 + ℎ (
214
891 𝑘1 +

1
33 𝑘2 +

650
891 𝑘3) 

𝑦𝑛+1̂ = 𝑦𝑛 + ℎ (
533

2106 𝑘1 +
800

1053 𝑘3 −
1

78 𝑘4) 

𝑘1 = 𝑓(𝑡𝑛, 𝑦𝑛) =  𝜇 ∙ 𝑦𝑛

𝑘2 = 𝑓 (𝑡𝑛 +
ℎ
4 , 𝑦𝑛 +

ℎ
4 𝑘1) =  𝜇 ∙ (𝑦𝑛 +

ℎ
4

(𝜇 ∙ 𝑦𝑛)) 

𝑘3 = 𝑓 (𝑡𝑛 +
27ℎ
40 , 𝑦𝑛 −

189
800 𝑘1 +

729
800 𝑘2)

=  𝜇 ∙ (𝑦𝑛 −
189
800 𝜇 ∙ 𝑦𝑛 +

729
800 𝜇 ∙ (𝑦𝑛 +

ℎ
4

(𝜇 ∙ 𝑦𝑛)))
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𝑘4 = 𝑓 (𝑡𝑛 + ℎ, 𝑦𝑛 +
214
891
𝑘1 +

1
33
𝑘2 +

650
891
𝑘3) =  𝜇 ∙ (𝑦𝑛 +

214
891
𝜇 ∙ 𝑦𝑛 +

1
33
𝜇 ∙ (𝑦𝑛 +

ℎ
4
(𝜇 ∙ 𝑦𝑛)) +

650
891
𝜇 ∙ (𝑦𝑛 −

189
800
𝜇 ∙ 𝑦𝑛 +

729
800
𝜇 ∙ (𝑦𝑛 +

ℎ
4
(𝜇 ∙ 𝑦𝑛))))

𝑦𝑛+1 = 𝑦𝑛 + ℎ (
214
891
𝑘1 +

1
33
𝑘2 +

650
891
𝑘3) = 𝑦𝑛 + ℎ (

214
891
𝜇 ∙ 𝑦𝑛 +

1
33
𝜇 ∙ (𝑦𝑛 +

ℎ
4
(𝜇 ∙ 𝑦𝑛)) +

650
891
𝜇 ∙

(𝑦𝑛 −
189
800
𝜇 ∙ 𝑦𝑛 +

729
800
𝜇 ∙ (𝑦𝑛 +

ℎ
4
(𝜇 ∙ 𝑦𝑛)))) = 𝑦𝑛 +  𝜇 ∙ ℎ ∙ 𝑦𝑛 +

1
2
ℎ2𝜇2𝑦𝑛 +

117
704
ℎ3𝜇3𝑦𝑛

So 𝑦𝑛+1= 𝑦𝑛 +  𝜇 ∙ ℎ ∙ 𝑦𝑛 +
1
2
ℎ2𝜇2𝑦𝑛 +

117
704
ℎ3𝜇3𝑦𝑛

If  z= 𝜇 ∙ ℎ → 𝑦𝑛+1=𝑦𝑛 +  𝜇 ∙ ℎ ∙ 𝑦𝑛 +
1
2
ℎ2𝜇2𝑦𝑛 +

117
704
ℎ3𝜇3𝑦𝑛 =

=  𝑅(𝑧)𝑦𝑛 = 𝑦𝑛 (1 +  𝑧 +
1
2
𝑧2 + 117

704
𝑧3)

So 𝛼1 = 1, 𝛼2 =
1
2
, 𝛼3 =

117
704

𝑦𝑛+1̂ = 𝑦𝑛 + ℎ (
533
2106 𝑘1 +

800
1053 𝑘3 −

1
78𝑘4)

=  𝑦𝑛

+ ℎ

(

 533
2106 𝜇 ∙ 𝑦𝑛 +

800
1053 𝜇 ∙ (𝑦𝑛 −

189
800 𝜇 ∙ 𝑦𝑛 +

729
800 𝜇 ∙ (𝑦𝑛 +

ℎ
4
(𝜇 ∙ 𝑦𝑛)))

−
1
78 𝜇

∙ (𝑦𝑛 +
214
891 𝜇 ∙ 𝑦𝑛 +

1
33𝜇 ∙ (𝑦𝑛 +

ℎ
4
(𝜇 ∙ 𝑦𝑛)) +

650
891 𝜇

∙ (𝑦𝑛 −
189
800 𝜇 ∙ 𝑦𝑛 +

729
800 𝜇 ∙ (𝑦𝑛 +

ℎ
4
(𝜇 ∙ 𝑦𝑛))))

)

 
 

= 𝑦𝑛 +  𝜇 ∙ ℎ ∙ 𝑦𝑛 +
1
2ℎ

2𝜇2𝑦𝑛 +
1
6ℎ

3𝜇3𝑦𝑛 − 
3

1408 ℎ
4𝜇4𝑦𝑛

𝑦𝑛+1̂ = 𝑦𝑛 +  𝜇 ∙ ℎ ∙ 𝑦𝑛 +
1
2ℎ

2𝜇2𝑦𝑛 +
1
6ℎ

3𝜇3𝑦𝑛 − 
3

1408 ℎ
4𝜇4𝑦𝑛
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If  z= 𝜇 ∙ ℎ → 𝑦𝑛+1̂ = 𝑦𝑛 (1 +  𝜇 ∙ ℎ + 1
2

ℎ2𝜇2 + 1
6

ℎ3𝜇3 −  3
1408

ℎ4𝜇4) = 𝑅(𝑧)𝑦𝑛 =

𝑦𝑛 (1 +  𝑧 + 1
2

𝑧2 + 1
6

𝑧3 −  3
1408

𝑧4)

Answer: So 𝛼1 = 1, 𝛼2 = 1
2

, 𝛼3 = 117
704

>

>

>
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>

>

>
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>
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