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Public An, L3, Ir, La, w3, mgzr As Double
Sub koma4() 'T.Egashira 2022-10-11

Dim init, ed, h, h2, x0, v0, p0, u0, kx(4), kv(4), kp(4), ku(4) As Double
Dim i, j As Integer

init = Cells(2, 2): ed = Cells(3, 2): h = Cells(4, 2): h2 = Cells(5, 2)

An = Cells(16, 2): L3 = Cells(12, 2): Ir = Cells(10, 2): La = Cells(17, 2): w3 = Cells(13, 2): mgzr =
Cells(18, 2)

X0 = Cells(3, 5): vO = Cells(4, 5): x = x0: v =v0: t = init

p0 = Cells(5, 5): p = p0 '@ =0:u0 = Cells(6,5):u=u0"' 0
k = F2(t, x0, v0) '0 2dot

g = F3(t, x0) ‘¢ dot

g =F4(t,x0,0) '

a = F5(v0, x0) '@ 2dot

b =F6(g, vO, x0, a) '

Range("J:X").ClearContents 'J X clear

Fori=0To ((ed - init) / h)

j=1+i/h2

Cells(21,8) =i

If i Mod h2 =0 Then

Cells(j, 10) = t: Cells(j, 11) = x: Cells(j, 12) =v

Cells(j, 13) = k: Cells(j, 14) = p: Cells(j, 15) = g: Cells(j, 19) = g / 6.2831853: Cells(j, 20) = q /
6.2831853: Cells(j, 21) = u / 6.2831853: Cells(j, 22) = a: Cells(j, 23) = b

Cells(j, 16) = Application.WorksheetFunction.Degrees(p)



Cells(j, 17) = Application.WorksheetFunction.Degrees(x)

Cells(j, 18) = Application.WorksheetFunction.Degrees(v)

d1 = Application.WorksheetFunction.Acos(Cos(Cells(j, 11)) * Cos(Cells(26, 4)) + Sin(Cells(j, 11)) *
Sin(Cells(26, 4)) * Cos(Cells(j, 14))) rad

d2 = Application.WorksheetFunction.Degrees(dl)

Cells(j, 24) = d2

End If

kx(1) = h* F1(t, x, v)

kv(1) = h*F2(t, x, v)

kp(1) = h * F3(t, x)

ku(1l) = h* FA(t, x, kp(1) / h)

kx(2) = h* FL(t+h /2, x + kx(1) / 2, v + kv(L) / 2)
kv(2) = h* F2(t + h /2, x + kx(L) 7 2, v + kv(1) / 2)
kp(2) =h*F3(t+h /2, x + kx(1) /7 2)

ku(2) = h*Fa(t+h /2, x + kx(1) / 2, kp(2) / h)

kx(3) = h* FL(t+h /2, x + kx(2) / 2, v + kv(2) / 2)
kv(3) = h* F2(t + h /2, x + kx(2) 7 2, v + kv(2) / 2)
kp(3) =h*F3(t+h /2, x+kx(2) /2)

ku(3) =h*Fa(t+h /2, x + kx(2) / 2, kp(3) / h)

kx(4) = h* F1(t + h, x + kx(3), v + kv(3))
kv(4) = h* F2(t + h, x + kx(3), v + kv(3))
kp(4) = h * F3(t + h, x + kx(3))

ku(4) = h* F4(t + h, x + kx(3), kp(4) / h)

nx =X + (kx(1) + 2 * kx(2) + 2 * kx(3) + kx(4)) / 6
nv=v+ (kv(1) + 2 *kv(2) + 2 *kv(3) + kv(4)) / 6
np=p+ (kp(1) +2*kp(2) +2*kp(3) +kp(4)) /6
nu=u+ (ku(l) + 2 *ku(2) + 2 *ku(3) + ku(4)) /6
nt=t+nh

t=nt: x =nx: v=nv:nk = F2(t, nx, nv): ng = F3(t, nx): nq = F4(t, nx, ng):



k=nk:g=ng:p=np:g=ng:u=nu:
na = F5(nv, nx): nb = F6(ng, nv, nx, na)

a=nab=nb

Next
End Sub

Function F1(ByVal t As Double, ByVal x As Double, ByVal v As Double) As Double
F1=v 'O dot

End Function

Function F2(ByVal t As Double, ByVal x As Double, ByVal v As Double) As Double

F2 = (mgzr * Sin(x) - ((La + L3 * Cos(An) - L3 * Cos(x)) / Sin(x) ~ 2) * (L3 - ((La + L3 * Cos(An) -
L3 * Cos(x)) /7 Sin(x) ~ 2) * Cos(x)) * Sin(x) / Ir) / Ir '8 2dot

End Function

Function F3(ByVal t As Double, ByVal x As Double) As Double
F3 = (La+ L3 * Cos(An) - L3 * Cos(x)) / (Ir * (Sin(x)  2)) '@ dot
End Function

Function F4(ByVal t As Double, ByVal x As Double, ByVal g As Double) As Double
F4 =-g* Cos(x) +w3"'
End Function

Function F5(ByVal v As Double, ByVal x As Double) As Double
F5 =/ Ur*Sin(x)~3)) *(L3* (1 + Cos(x) *2) - 2* (L3 * Cos(An) + La) * Cos(x)) '¢ 2dot
End Function

Function F6(ByVal g As Double, ByVal v As Double, ByVal x As Double, ByVal a As Double) As
Double

F6=g*v*Sin(x) -a*Cos(x) '

End Function



http://shimaphoto03.com/science/rk-method/

F1=v"'8 dot 4] ]

F2 = (mgr * Sin(x) - ((La + L3 * Cos(An) - L3 * Cos(x)) / Sin(x) *2) * _
(L3 - ((La+ L3 *Cos(An) - L3 * Cos(x)) / Sin(x) * 2) * Cos(x)) * _
Sin(x) /Ir) / Ir '8 2dot
x=6 An=0 ;
0 (2.2)

§=_ (L_3)2 {((cosel +2z)— cos@) (1 _ ((cos@1 + 7z) — cosf

. 19z,
i <inZ0 <in20 ) cos@) sinf — 3 (?)sme} (22)

F3 = (La+ L3 *Cos(An) - L3 * Cos(x)) / (Ir * (Sin(x)  2)) '@ dot

@ (2.1)
9=— (L — LscosB (21)
IsinZ0
F4 =w3 -g * Cos(x) 'w 3dot w3=w; S w3 g=0
@ @=ws-Pc 06s (1. 2)
F5 = (v [/ (lr * Sin(x) ~ 3)) * (L3 * (1 + Cos{(x)
Cos(xgpyot 1)
. 0
®=m(L3(1+cosze)—2chose (2.25)
F6 = g * v * Sin(x) - a * Cos(x) '

¢ @0sing-Gcos (2. 25)

dl = Application.WorksheetFunction.Acos(Cos(Cells(j, 11)) * Cos(Cells(26, 5)) +
Sin(Cells(j, 11)) * Sin(Cells(26, 5)) * Cos(Cells(j, 14))) rad

cosd = cosB,cos0, + sinf,sind,cos(@, — 0,) (6. 44)



