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            1 - NOTE FOR THE READER

            =======================

            This  floppy  contains  125 source codes in the two  directo-

            ries

                  a:\PHYPROG 

                  a:\SKPROG

            of  the  physics problems  discussed in the book.  These  are 

            ready for simulation on a PC saving you the hassels of typing 

            besides  enhancing pedagogic value of the code in a  teaching 

            learning  situation.   These  programs  can   be   run   with  

            QBASIC  (or GWBASIC) interpreter which comes  packaged   with 

            MS-WINDOWS (or MS-DOS).  

            In  the  directory a:\PHYPROG each  source code  name  starts 

            with  CH  followed   by  numeral(s) and P  again  follwed  by 

            another  numeral.  These two numerals stand for  the  chapter  

            no. and the program number. 

            For example,

                       CH3P2.BAS 

            contains program for the 3rd chapter -- 2nd example.

            These  programs  have modular structure.  Just   OPEN  (LOAD)  

            these programs  in QBASIC (GWBASIC) and RUN. 

            In the first instance, it is suggested to scroll through each 

            source  code  which  you  want to run  to  appreciate  it  in 

            totality.  The  source codes are  exhaustively  commented  to 

            improve  comprehension.  It  is  recommended  to  run   these 

            programs with tested input parameters as given in the text or 

            as  mentioned as test case in the source codes and marked  as 

            remarks. 

            Though  every  care has been taken to keep the  programs  bug 

            free. We request the user to report to us any bugs which they 

            may come across while running these programs.  

            Hope   you  will  enjoy RUNning these programs, and  in  turn 

            will feel encouraged to write many  more on your own.  

            ************************************************************                    

            2 - LIST OF PHYSICS SOURCE CODES

                ============================

            1.  CH1P1.BAS : Motion of a Freely Falling Body (Euler Method) 

            2.  CH1P2.BAS : Motion of a Spherical Body in Viscous Medium 

            3.  CH1P3.BAS : Motion of Falling Body  including  Air  Drag 

                           (Subscripted Variables)

            4.  CH1P4.BAS : Graph Between Velocity and Time 

            5.  CH1P5.BAS : Graph Between Velocity and Time  Showing  X-Y 

                            axes

            6.  CH2P1.BAS : Motion of an  Object  Through  Horizontally 

                           (Euler Method)

            7.  CH2P3.BAS : Motion of a Satellite around a Planet 

            8.  CH2P4.BAS : Graph to Plot Equation of a Circle

            9.  CH3P1.BAS : Motion of a Body attached to a Spring  

            10. CH3P2.BAS : Motion of a Damped Oscillator (Feynman-Newton 

                Method) 

            11. CH3P3.BAS : Motion of a Driven Oscillator. 

            12. CH4P1.BAS : Traveling Pulse

            13. CH4P2.BAS : Formation of Standing Wave

            14. CH4P2A.BAS: Beats 

            15. CH4P3.BAS : Fourier Analysis of a Square Wave

            16. CH4P4.BAS : Phenomenon of Dispersion

            17. CH5P1.BAS : Young's Double Slit Interference

            18. CH5P2.BAS : Diffraction Due to Diffraction Grating

            19. CH5P3.BAS : Polarization of Electromagnetic Wave 

            20. CH5P4.BAS : Birefringence and Polarization of 

                            Electromagnetic Wave 

            21. CH6P1.BAS : Electric Field due to a Point Charge 

            22. CH6P2.BAS : Electric Field due to N Point Charges

            23. CH6P3.BAS : Equipotential Surfaces for a System  of 

                            N Charges

            24. CH7P1.BAS : Motion of Charged Particle in Electric  Field 

                            in CRT (Euler Method)

            25. CH7P2.BAS : Motion  of  Charged  Particle  in  Uniform 

                            Magnetic Field (Euler Method)

            26. CH7P2A.BAS: Motion  of  Charged  Particle  in   Uniform 

                            Magnetic Field (Predictor- Corrector Method)

            27. CH7P3.BAS : Simulation  of Motion  of  a  Particle  in 

                            Cyclotron 

            28. CH8P1.BAS : Finding Inverse of an nxn Matrix

            29. CH8P2.BAS : Circuit Analysis Kirchoff's Law 

            30. CH8P3.BAS : Voltage Divider Circuit

            31. CH8P4.BAS : Nonlinearity: Rectifier Output 

            32. CH9P1.BAS  : RC-Circuit With  DC  Source (Charging & 

                             Discharging of a Capacitor) 

            33. CH9P2.BAS  : Growth of Current in RL-Circuit

            34. CH9P3A.BAS : Power Analysis in RL-Circuit (Euler Method)

            35. CH9P3B.BAS : Power Analysis in RL-Circuit  (Runge  Kutta  

                             Method)

            36. CH9P4.BAS  : EM Oscillations in a LC-Circuit (Runge  Kutta 

                             Method)

            37. CH9P5.BAS  : Driven LCR-Circuit 

            38. CH10P1.BAS : Solution of Schrodinger Equation  (Half-Step  

                             Method)

            39. CH10P2.BAS : Solution of Time  Independent  Schrodinger 

                             Equation for Harmonic Potential (Runge-Kutta 

                             Method)

            40. CH10P3.BAS : Radial Solution of 3-Dimensional Schrodinger 

                             Equation (Numerov Method) 

            41. CH11P1.BAS  : Random Number Generator-I to IV & 

                              Uniformity Test for a Set of Random Numbers 

                              Auto-correlation Test for Random Numbers

                              Series-Correlation Test (Decay Law) 

                              Periodicity Test (Random Walk) 

            42. CH12P1.BAS : Monte Carlo Simulation of Radioactive Decay

            43. CH13P1.BAS : Simulation of Brownian Motion

            44. CH13P2.BAS : Diffusion as a Random Walk Problem

            45. CH14P1.BAS : Numerical Integration (Rectangular Rule) 

            46. CH14P2.BAS : Two-dimensional Integral (Simpson Rule) 

            47. CH14P3.BAS : Value of pi by Monte-Carlo Method 

            48. CH14P4.BAS : Area of an Ellipse by Monte-Carlo Method

            49. CH14P5.BAS : Volume of Ellipsoid by Monte-Carlo Method

            50. CH15P1.BAS : Iteration of Function 

            51. CH15P2.BAS : Logistic Equation: Mapping to any Order

            52. CH15P3.BAS : Logistic Equation: Pitchfork Bifurcation

            53. CH15P4.BAS : Logistic Equation: Lyapunov Exponents

            54. CH15P5.BAS : Motion of a Chaotic Pendulum

            55. CH15P6a.BAS : Poincare Section (Runge Kutta)

            57  CH15P6b.BAS : Poincare Section (Adaptive Runge Kutta)

            58. CH15P7.BAS : Lorenz System

            59. CH15P8.BAS : Lorenz System: Poorman's Poincare Section

            *************************************************************

            3 - SPECIAL NOTE ABOUT PROGRAMS CH15P6a.BAS and CH15P6b.BAS

                =======================================================

            These two programs create data files for the Poincare Section 

            and  require respectively 2 hours and a couple of  days. 

            ************************************************************** 

            4 - SOURCE CODES OF SKELTON PROGRAMS

                =================================

            In  addtion, we have also provided skelton programs as  given 

            in  the  text  in the directory a:\SKLPROG  .  These  contain  

            basic idea of simulation of a typical physics problem   using 

            a particular computational / numerical technique. These  have 

            names as PROG followed by numerals. Out of these numerals,the 

            last numeral represents the example number given in the  text 

            and  rest of the numeral(s) before the last numeral give  the 

            chapter number. 

            For instance, 

            PROG31.BAS 

            contains  the PROG3.1 as named in the text (some  times  with 

            minor  modifications). Similarly, PROG143.BAS means  PROG14.3 

            given in the text. 

            ************************************************************

            5 - LIST OF SKELTON PROGRAMS

                ========================

            1. PROG11.BAS : Motion of a  Freely  Falling  Body  (Euler 

                            Method) 

            2. PROG12.BAS : Motion of a Spherical Body in Viscous Medium 

            3. PROG13.BAS : Motion of Falling Body including  Air  Drag 

                            (Subscripted Variables)

            4. PROG14.BAS : Graph Between Velocity and Time 

            5. PROG15.BAS : Graph Between Velocity and Time  Showing  

                            X-Y axes

            6. PROG21.BAS : Motion of an  Object  Through  Horizontally 

                            (Euler Method)

            7.   PROG22.BAS: Motion  of  a  Projectile  Including  Air  Drag 

                            (Feynman-Newton Method) 

            8. PROG23.BAS:  Motion of a Satellite around a Planet 

            9. PROG24.BAS:  Drawing a Circle

            10. PROG31.BAS : Motion of a Body attached to a Spring  

            11. PROG32.BAS: Motion of a  Damped  Oscillator  (Feynman-

                            Newton Method) 

            12. PROG33.BAS : Motion of a Driven Oscillator. 

            13. PROG41.BAS : Traveling Pulse

            14. PROG42.BAS : Formation of Standing Wave

            15. PROG42A.BAS: Beats 

            16. PROG43.BAS : Fourier sum of a Harmonic Waves

            17. PROG44.BAS : Phenomenon of Dispersion

            18. PROG51.BAS : Young's Double Slit Interference

            19. PROG52.BAS : Diffraction Due to Diffraction Grating

            20. PROG53.BAS : Polarization of Electromagnetic Wave 

            21. PROG54.BAS : Birefringence and Polarization of  

                             Electromagnetic Wave 

            22. PROG61.BAS : Electric Field due to a Point Charge 

            23. PROG62.BAS : Electric Field due to N Point Charges

            24. PROG63.BAS : Equipotential Surfaces for a System of N 

                             Charges

            25. PROG71.BAS : Motion of Charged Particle in Electric Field 

                             in CRT (Euler Method)

            26. PROG72A.BAS : Motion of  Charged  Particle  in  Uniform 

                             Magnetic Field (Euler Method)

            27. PROG72B.BAS: Motion  of  Charged  Particle  in  Uniform 

                             Magnetic Field (Predictor- Corrector Method)

            28. PROG73.BAS : Simulation of Motion  of  a  Particle  in 

                             Cyclotron 

            29. PROG81.BAS : Finding Inverse of an n x n Matrix

            30. PROG82.BAS : Circuit Analysis Kirchoff's Law 

            31. PROG83.BAS : Voltage Divider Circuit

            32. PROG84.BAS : Nonlinearity: Rectifier Output 

            33. PROG91.BAS : RC-Circuit With DC  Source   (Charging  & 

                             Discharging of a Capacitor) 

            34. PROG92.BAS : Growth of Current in RL-Circuit

            35. PROG93A.BAS: Power Analysis in RL-Circuit (Euler Method)

            36. PROG93B.BAS: Power Analysis in RL-Circuit  (Runge  Kutta  

                             Method)

            37. PROG94.BAS : EM Oscillations in a LC-Circuit (Runge Kutta 

                             Method)

            38. PROG95.BAS : Driven LCR-Circuit 

            39. PROG101.BAS: Solution of Schrodinger Equation (Half-Step  

                              Method)

            40. PROG102.BAS : Solution of Time  Independent  Schrodinger 

                              Equation for Harmonic Potential (Runge-Kutta 

                              Method)

            41. PROG103.BAS : Radial Solution of 3-Dimensional 

                              Schrodinger Equation (Numerov Method) 

            42. PROG111.BAS: Random Number Generator-I

            43. PROG112.BAS: Random Number Generator-II

            44. PROG113.BAS: Random Number Generator-III

            45. PROG114.BAS: Random Number Generator-IV

            46. PROG115.BAS: Uniformity Test for a Set of Random Numbers

            47. PROG116.BAS: Auto-correlation Test for Random Numbers

            48. PROG117.BAS: Series-Correlation Test (Decay Law)

            49. PROG118.BAS: Periodicity Test (Random Walk)

            50. PROG121.BAS: Monte Carlo Simulation of Radioactive Decay

            51. PROG131.BAS : Simulation of Brownian Motion

            52. PROG132.BAS : Diffusion as a Random Walk Problem

            53. PROG141.BAS : Numerical Integration (Rectangular Rule) 

            54. PROG142.BAS : Two-dimensional Integral (Simpson Rule) 

            55. PROG143.BAS : Value of pi by Monte-Carlo Method 

            56. PROG144.BAS : Area of an Ellipse by Monte-Carlo Method

            57. PROG145.BAS : Volume of Ellipsoid by Monte-Carlo Method

            58. PROG151.BAS : Iteration of Function 

            59. PROG152.BAS : Logistic Equation: Mapping to any Order

            60. PROG153.BAS : Logistic Equation: Pitchfork Bifurcation

            61. PROG154.BAS : Logistic Equation: Lyapunov Exponents

            62. PROG155.BAS : Motion of a Chaotic Pendulum

            63. PROG156A.BAS: Poincare Section (RK Method)

            64. PROG156B.BAS: Poincare Section (Adaptive Step Size)

            65. PROG157.BAS : Lorenz System

            66. PROG158.BAS : Lorenz System: Poorman's Poincare Section

            HAPPY COMPUTING! 

            ================
