> with(linalg):

Procedureauto computes the eigenvalues and eigenvectors of a 3X3 matrix A, that is assumed symmetric, and returns the eigenvalues alpha_1 <= alpha_2 <= alpha_3 as well as their corresponding eigenvectors ordered in array E:=[e1 e2 e3]. Arguments i, j, k are to be assigned any integer values when calling the procedure. They are set by auto to one of the three values 1, 2, 3, with 1 associated to the smallest and 3 to the largest eigenvalue of A.

> auto:=proc(A)
  global alpha,Ev;
  local lambda,EE,e1,e2,e3,ee,i,j,k,t;
  EE:=eigenvectors(A):
  lambda:=<EE[1][1],EE[2][1],EE[3][1]>; print(lambda);
  ee[1]:=EE[1][3]: ee[2]:=EE[2][3]: ee[3]:=EE[3][3]:
  print(ee[1],ee[2],ee[3]); #lists of eigenvectors of 1st, 2nd, and
  3rd eigenvalues
  if lambda[1]<=lambda[2] then i:=1: j:=2 else i:=2: j:=1 fi;
  print(i,j); #lambda_i is smaller of lambda_1 and lambda_2
  if lambda[3]>lambda[j] then k:=3 else k:= j: j:=3: print(j,k); fi;
  #lambda_k is larger of lambda_j and lambda_3
  if lambda[i]>lambda[j] then t:=j: j:=i: i:=t  fi;
   print(i,j,k); #if lambda_i is larger than lambda_j, then i and j
  are exchanged
  alpha:=<lambda[i],lambda[j],lambda[k]>; print(alpha);
  e1:=ee[i][1]: e2:=ee[j][1]: e3:=ee[k][1]:
  print(e1,e2,e3); #[1] indicates first of the list of eigenvectors
  of ith, jth, or kth eigenvalue. We assume here that each
  eigenvalue has geometric multiplicity of 1.
  Ev:=concat(e1,e2,e3); #entered blockwise
   end: