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General Program Description

The program is for the TI-83 Plus or TI-83 Plus Silver Edition.  It is written in TI-BASIC language and uses the Gaussian Elimination Method of solving equations.

The program will solve a set of N simultaneous linear equations having real or complex numbers as coefficients and constants.  The program assumes that the equations are arranged as follows:


A11X1 + A12X2 + …… + A1NXN = B1

A21X1 + A22X2 + …… + A2NXN = B2

…



       …


AN1X1 + AN2X2 + …… + ANNXN = BN
Input data for the program consists of the coefficients and constants.  These data need to be put into list L6 as shown below.  The solution is displayed and put into list LXE.

Input data:
(A11, A12, …, A1N, B1, A21, A22, … , A2N, B2,

 A31, …… , ANN, BN}(L6

Detailed Program Description

Program lines 1-3 makeup the program menu:

· “RUN” - solves the equations specified in list L6.

· “HELP” – shows how to arrange the coefficients and constants in list L6.

· “SAMPLE” – puts some sample data into list L6 and solves the equations.

· “QUIT” – exits the program.

Program lines 4-27  perform the Gaussian elimination.  List L6 is unchanged to facilitate any editing that might be necessary.

Lines 28-38 perform the calculations for finding the values of the unknowns.  The solution for the unknowns is put into list XE.

Lines 39-45 display the solution.
Lines 48-57 display the help text.

Lines 58-61 are the sample data that is loaded into list L6.

Sample Data

To ensure that the program works correctly, use the following set of test data.  The correct solution is to the right of the data.

Test Data:
{-50i, 50i, 25i, -100, 



Solution:
X1 = -4i



  50i, 25i, -50i, 100i, 





X2 = .8



  25i, -50i, -25i, 0, 3} ( LEQ 




X3 = -1.6 – 4i

Program Listing

1. : Lbl M

2. : ClrHome

3. : Menu(“SOLVED”,”RUN”,R,”HELP”,H,”SAMPLE”,S,”QUIT”,Q)

4. : Lbl R

5. : {1+ i} ( LEQ




; create list EQ

6. : L6(LEQ





; copy equation data to list EQ

7. :(-1+((1-4(-dim(LEQ))))/2(N


; calculate number of equations

8. : For(K, 1, N-1, 1)




; K = row #

9. :
(K-1)(N+1)+K ( I



; calculate list index

10. :
LEQ(I) ( A

11. :
If abs(A)(0




; do not divide by zero

12. :
Then

13. :

For(J, K, N+1, 1)


; J = column #

14. :


(K-1)(N+1)+J ( I

15. :


LEQ(I)/A ( LEQ(I)

16. :

End

17. :
End

18. :
For(M, K+1, N, 1)



; M = row #

19. :

(M-1)(N+1)+K ( I

20. :

LEQ(I) ( A

21. :

For(J, K, N+1, 1)


; J = column #

22. :


(M-1)(N+1)+J ( L

23. :


(K-1)(N+1)+J ( Q

24. :


LEQ(L)-A*LEQ(Q) ( LEQ(L)

25. :

End

26. :
End

27. : End

28. LEQ(LXE





; create list XE

29. : N(N+1)(I

30. : LEQ(I)/LEQ(I-1)(LXE(N)

31. : For(K, N-1, 1, -1)

32. :
K(N+1)(I

33. :
LEQ(I)(LXE(K)

34. :
For(J,K+1,N,1)

35. :

(K-1)(N+1)+J(I

36. :

LXE(K)-LEQ(I)*LXE(J)(LXE(K)

37. : 
End

38. : End

39. : ClrList LEQ





; clear list EQ

40. : ClrHome

41. N(dim(LXE)





; re-dimension list XE

42. : For(J,1,N,1)





; display solution

43. :
Output (J,1, LXE(J))

44. : End

45.  Output (J,5,”DONE”)

46. : Lbl Q

47. : Stop

48. : Lbl H

49. : ClrHome

50. : Output(1,1,”PUT COEFF AND”)

51. : Output(2,1,”CONSTANTS IN L6”)

52. : Output(4,1,”{A11,..,A1N,B1,”)

53. : Output(5,1,” A21,..,A2N,B2,”)

54. : Output(6,1,” ..                   .. ,”)

55. : Output(7,1,” AN1,..,ANN,BN}”)

56. : Pause

57. : Goto M

58. : Lbl S

59. : {-2i,6i,100,6i,-86.6-50i}(L6

60. : ClrHome

61. : Goto R
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