
C++ code 0.1.4: Evaluating a simple matrix-vector expression

2 Eigen : : VectorXcd arithmetics ( unsigned i n t n ) {

3 // This declares dynamic size (signified by the letter ’X’) matrices of

4 // complex numbers (signified by the letter c) with real and imaginary

5 // parts represented by doubles (signified by ’d’).

6 Eigen : : MatrixXcd A, C, I ;

7

8 // We initialize the matrices arbitrarily:

9 // an n by n lower triangular matrix,

10 A = cons tan tT r i angu la r ( n , 5 .0 ) . transpose ( ) . cast <std : : complex<double > >() ;

11 // The n by n identity matrix,

12 I = Eigen : : MatrixXcd : : I den t i t y ( n , n ) ;

13

14 // Declare the n by n matrix B.

15 Eigen : : MatrixXcd B( n , n ) ;

16

17 // TODO: (0-1.e) Fill in the matrix B such that B(k-1,l-1) = (k+l*i)/(k-l*i),

18 // where i is the imaginary unity, î 2 = -1 and k,l=1,...,n.

19 // START

20 for ( unsigned i n t k = 0; k < n ; ++k ) {

21 for ( unsigned i n t l = 0 ; l < n ; ++ l ) {

22 std : : complex<double> tmp ( k + 1 , l + 1) ;

23 B( k , l ) = tmp / std : : con j ( tmp ) ;

24 }

25 }

26 // END

27

28 // We can perform arithmetics on matrices: +, -, *
29 // Note that for + and -, the left hand matrix and the right hand matrix have

30 // to be the same size, and that matrix multiplication * is only defined if

31 // the number of columns in the left hand matrix is the same as the number of

32 // rows in the right hand matrix.

33 C = B * (A − 5.0 * I ) ;

34

35 // Eigen::VectorXcd is shorthand for

36 // Eigen::Matrix< std::complex<double>, Eigen::Dynamic, 1>.

37 // Hence, all the same arithmetics work for vectors.

38 Eigen : : VectorXcd u , v ;

39

40 // TODO: (0-1.e) Initialize the entries of u as the integers from 1 to n,

41 // multiply u by the matrix C, and store the result in v.

42 // START

43 u = Eigen : : VectorXcd : : LinSpaced ( n , 1 , n ) ; // Or use a for-loop.

44 v = C * u ;

45 // END

46

47 return v ;

48 }

Get it on GitLab (MatrixClass.hpp).

https://gitlab.math.ethz.ch/NumCSE/NumCSE/tree/master/Assignments/PolishedCodes/Introduction/MatrixClass/solution/MatrixClass.hpp

