
SOLUTION of (2-6.c):

If bi = 0 we face a upper triangular linear system of equations, which can be solved by means of simple

backward substitution.

The implementation involves only elementary operations on vector components.

C++11-code 2.6.3: Solution of (2-6.c)

2 Eigen : : VectorXd solvelseAupper ( const Eigen : : VectorXd &a ,

3 const Eigen : : VectorXd &r ) {

4 // Set up dimensions

5 const unsigned i n t n = r . size ( ) ;

6 Eigen : : VectorXd x = Eigen : : VectorXd : : Zero ( n ) ;

7 i f ( a . size ( ) < n − 1) {

8 std : : ce r r << " Error : size mismatch ! " << std : : endl ;

9 return x ;

10 }

11

12 // TODO: (2-6.c) Solve the LSE A*x = r for x by exploiting the
diagonal

13 // structure of A and the fact that b is zero.

14 // START

15 // Backward substitution

16 x ( n − 1) = 0.5 * r ( n − 1) ;

17 for ( i n t j = n − 2; j >= 0; −− j ) {

18 x ( j ) = 0.5 * ( r ( j ) − a ( j ) * x ( j + 1) ) ;

19 }

20 // END

21 return x ;

22 }

Get it on GitLab (efficientbandmult.hpp).

https://gitlab.math.ethz.ch/NumCSE/NumCSE/tree/master/Assignments/PolishedCodes/DirectLSE/EfficientBankMult/solution/efficientbandmult.hpp

