
球面振り子の数値計算 
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*====================================================================== 

      PROGRAM spherical pendulum 

*====================================================================== 

*     ----- A-H� O-Z¥Uö�VWX¢YZ��� ---------------- 

      IMPLICIT DOUBLE PRECISION (A-H,O-Z) 

*     ----- ãäÒ 10000×,[\ö¥]X¯²� ----------------- 

      Dimension X(10000),Y(10000), Z(10000) 

      Dimension THETA(10000), OMEGA(10000), FAI(10000) 

      Dimension THETAN(10000), OMEGAN(10000), FAIN(10000) 

*     ----- NÊ^_�`ü------------------------------------- 

      OPEN(30,FILE='result.txt') 

*     ----- ����� ---------------------------------------- 

      G=9.8 

*     ----- àÐa -------------------------------------------- 

 PAI=3.14159265358 

*     ----- ãäb��c�d� -------------------------------- 

 WRITE(*,*)'Time step?=' 

 READ(5,*) DELT 

*     ----- �����c�d� -------------------------------- 

 WRITE(*,*)'Length of the string?=' 

 READ(5,*) ZL 

*     ----- Ã�()�c�d� -------------------------------- 

 WRITE(*,*)'Theta1 (Initial THETA angle in degree)?=' 

 READ(5,*) Theta1 

      Theta1=Theta1*PAI/180.0 

*     ----- å�À�Ã���c�d� -------------------------- 

 WRITE(*,*)'V1 (Initial velocity in the FAI direction)?=' 

 READ(5,*) V1 

*     ----- ���e¹f�"×�c�d� ---------------------- 

 WRITE(*,*)'How many steps do you compute?=' 

 READ(5,*) NN 

*     ----- è�À�Ã�Ì�� -------------------------------- 

 OMEGA(1)=0.0 

*     ----- Ã�()´è�À½--------------------------------- 

 THETA(1)=Theta1 

*     ----- Ã�()´å�À½--------------------------------- 

      FAI(1)=0.0 

*     ----- Ã�()�2*_P$%g�01 ----------------- 

 X(1)=ZL*sin(THETA(1))*cos(FAI(1)) 

      Y(1)=ZL*sin(THETA(1))*sin(FAI(1)) 

 Z(1)=ZL*(1.0-cos(THETA(1))) 

*     ----- Ã�()�NÊ^_g�hû§� --------------------- 

      WRITE(30,112) X(1), Y(1), Z(1) 



*====================================================================== 

*================ ÂÃ����`U ==================================== 

*====================================================================== 

*     ----- #"Ë�è�À�Ì�����´ãäb�¢iÚ½------ 

 OMEGAN(2)=OMEGA(1)+(-G/ZL*sin(THETA(1)) 

     &   +(V1/ZL)**2.0 

     &     *(sin(Theta1))**2.0*cos(THETA(1))/sin(THETA(1))**3.0) 

     &   *DELT/2.0 

 OMEGA(2)=OMEGAN(2) 

*     ----- #"Ë�è��� ---------------------------------- 

 THETAN(2)=THETA(1)+OMEGA(2)*DELT 

 THETA(2)=THETAN(2) 

*     ----- #"Ë�å��� ---------------------------------- 

      FAIN(2)=FAI(1)+(V1*sin(Theta1)/(ZL*sin(THETA(1))**2.0))*DELT 

      FAI(2)=FAIN(2) 

*     ----- #"Ë�2*_P$%g�01 ------------------- 

 X(2)=ZL*sin(THETA(2))*cos(FAI(2)) 

      Y(2)=ZL*sin(THETA(2))*sin(FAI(2)) 

 Z(2)=ZL*(1.0-cos(THETA(2))) 

*====================================================================== 

*================ e¹f����`U ================================== 

*======================================================================    

 DO 20 I=2,NN-1 

*     ----- è�À�Ì����� ---------- 

 OMEGAN(I+1)=OMEGA(I)+(-G/ZL*sin(THETA(I)) 

     &   +(V1/ZL)**2.0 

     &     *(sin(Theta1))**2.0*cos(THETA(I))/sin(THETA(I))**3.0) 

     &   *DELT 

 OMEGA(I+1)=OMEGAN(I+1) 

*     ----- è��� ------------------------------------------ 

 THETAN(I+1)=THETA(I)+OMEGA(I+1)*DELT 

 THETA(I+1)=THETAN(I+1) 

*     ----- å��� ------------------------------------------ 

      FAIN(I+1)=FAI(I)+(V1*sin(Theta1)/(ZL*sin(THETA(I))**2.0))*DELT 

      FAI(I+1)=FAIN(I+1) 

*     ----- 2*_P$%g�01 -------------------------- 

 X(I+1)=ZL*sin(THETA(I+1))*cos(FAI(I+1)) 

      Y(I+1)=ZL*sin(THETA(I+1))*sin(FAI(I+1)) 

 Z(I+1)=ZL*(1.0-cos(THETA(I+1))) 

*     ----- NÊ^_g�hû§� ------------------------------ 

      WRITE(30,112) X(I), Y(I), Z(I) 

*     ----- IÜg�hû§� ---------------------------------- 

      WRITE(6,113)I, X(I), Y(I), Z(I) 

   20 CONTINUE 

*     ----- NO+j[PV ------------------------------------ 

  112 FORMAT(3F12.5) 

  113 FORMAT(I4, 3F12.5) 

*====================================================================== 

*================ e¹f����æk ================================== 

*====================================================================== 

      CLOSE(30) 

      STOP 

      END 

 


