Statistics 231B SAS Practice Lab #1
Spring 2006

This lab is designed to give the students practice performing transpose, addition, subtraction, multiplication of matrices, finding determinant, inverse and rank of a matrix in SAS. Here we introduce SAS/IML software through proc iml, a procedure that allows the user to write SAS statements for performing vector/matrix algebra. 
1. Transpose, Addition, Subtraction and Multiplication
title 'Transpose of a matrix';


      proc iml;

         A={2 5, 7 10, 3 4};  /*get a 3 2 matrix A*/
         C={4,7,10};             /* get a 3  1 vector B*/
         AT=A`;                    /*Transpose of matrix A*/
         CT=C`;                    /* Transpose of vector B*/
         print A, AT, C, CT

         quittitle ‘Transpose of a matrix’;

      proc iml;

         A={2 5, 7 10, 3 4};  /*get a 3 2 matrix A*/
         C={4,7,10};             /* get a 3  1 vector B*/
         AT=A`;                    /*Transpose of matrix A*/
         CT=C`;                    /* Transpose of vector B*/
         print A, AT, C, CT

         quit; 

title 'Addition and Subtraction of matrices';


proc iml;

      A={1 4, 2 5, 3 6};  /*get a 3 2 matrix A*/
      B={1 2, 2 3, 3 4};   /*get a 3  2 matrix B*/
      C=A+B;                  /*addition of matrices*/
      D=A-B;                  /*subtraction of matrices*/
      print A, B,C,D;

      quit; 

title 'Multiplication of matrices';


proc iml;

      A={2 7, 9 3};  /*get a 2 2 matrix A*/
      B={4 6, 5 8};   /*get a 2 2 matrix B*/
      C=4*A;   /*multiplication of a matrix by a scalar*/
      D=A*B;  /*multiplication of a matrix by a matrix*/
      print A, B, C, D;

      quit;
Example 1.  (ALSM Problem 5.1)
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obtain    (1) A+B, (2) A-B,  (3) AC, (4) AB’, (5) B’A  
Write down your complete SAS code:
Save your file as saslab1a.sas. Execute the file and compare the results with those you obtain by hand calculation. 

· If you can successfully complete this SAS practice, you are ready for homework problems 5.2 and 5.5
2. Determinant and Inverse
title 'Determinant and Inverse of a matrix';


proc iml;

      A={1 3 2 5, 1 2 5 3, 1 -1 2 2, 5 2 -1 4};  /*get a 4 4 matrix A*/
      Bdet=det(A);                  /*determinant of a matrix*/
      Cinv=inv(A);                  /*inverse of a matrix*/ 

      print A, Bdet, Cinv;

      quit;
Example 2.  (ALSM Problem 5.10)
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a. Are the column vectors of B linearly dependent?

b. What is the rank of B?  
c.   Calculate the determinant of B
d.
Find the inverse of B and check that the resulting matrix is indeed the inverse.
The complete SAS code

Save your file as saslab1a.sas. Execute the file and compare the results with those you obtain by hand calculation. 

· If you can successfully complete this SAS practice, you are ready for homework problems 5.9, 5.11
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