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Abstract:
Rung-Kutta algorithms played an important role for solving some types of
the partial differential equations that are hard to get their solution
analytically. It was found that there is an infinite number of Rung-Kutta
algorithms starting from stage two according to the values of the parameters.
It is not possible to decide which of these algorithms of the same stage is
better than others when solving a certain problem, because it depends on the
differential equation itself, the step chosen also affects the solution. In this
work, we drive Rung-Kutta algorithms of high stages, which is Rung-Kutta
algorithms from stage five to seven.
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PROGRAM RUKT5

REAL X,Y,H K1,K2 K3 K4,K5
INTEGER [,N

FX,Y)=-Y**2*SIN(X)
OPEN(5,FILE='RK5.DAT")
PRINT*'X,Y ,H,N'

READ** XY, H,N

DO I-1,N

Xnew=X+H

K1-FX,Y)

K2-FX+H/3,Y+H*K1/3)
K3=FX+H/3,Y+H*K1+K2)/6)
K4=FX+H/2)Y+H*K1+3*K3)/8)
K5=-FX+H,Y+H*K1/2-3*K3/2+2*K4y)
Ynew=Y+H*K1+4*K4+K5)/6

Znew=Y +H*K1+3*K3+4*K4+2*K5y/10
Z=1/3-COSXnewy)

WRITE(@5,*) Xnew,Znew,Z, ABS(Znew-Z)
X=Xnew

Y=Znew

END DO

STOP

END
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PROGRAM RUKT6

REAL XY ,H K1,K2 K3 K4,K5 K6

INTEGER [N

FX,Y)=Y*X*2-Y

OPEN(6,FILE='"RK63.DAT")
PRINT*'X,Y,H,N'

READ** X,Y,H N

WRITE®6,4X,Y,Y, Y-Y

DO I-1,N

Xnew=X+H

K1=FX,Y)

K2-FX+H/3,Y+H*K1/3)

K3=-FX+2*H/5,Y +H*4*K1+6*K2)/25)
K4-FX+H,Y+H*K1-12*K2+15*K3)/4)
K5=-FX+2*H/3,Y +H*6*K1+90*K2-50*K3+8*K4,/81)
K6=-FX+4*H/5,Y +H*6*K1+36*K2+10*K3+8*K4)/75)
Ynew=Y+H*23*K1+125*K3-81*K5+125*K6)/192
Z=EXPXnew**3/3-Xnew)

WRITE®6,* Xnew,Ynew,Z ABS(Ynew-Z,
X=Xnew

Y=Ynew

END DO

STOP

END
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PROGRAM RUKT?7

REAL X,Y,H,K1,K2,K3 K4,K5K6,K7
INTEGER I,N

FX,Y)=-Y*SIN(X)
OPEN(7,FILE-'RK73.DAT"
PRINT*'X,Y,H,N'

READ¢** XY, H,N

WRITE7,%X,Y,Y,Y-Y

DO I-1,N

Xnew=X+H

K1=FX,Y)

K2=-FX+H/3,Y+H*K1/3)
K3-FX+2*H/3,Y+H*2*K2/3)

K4-FX+H/3Y +H*K1+4*K2-K3)/12)
K5=-FX+H/2Y +H*(18*K2-K1-3*K3-6*K4)/16)
K6=FX+H/2Y +H*(9*K2-3*K3-6"K4+4*K5)/8)
K7-FX+H,Y+H*9*K1-36*K2+63*K3+72*K4-64*K5)/44,
Ynew=Y+H*11*K1+81*K3+81*K4-32*K5-32*K6+11*K7)/120
Z=1/3-COSXnewy)

WRITE(7,* Xnew,Ynew,Z ABS(Ynew-Z)
X=Xnew

Y=-Ynew

END DO

STOP

END
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