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01.12,2022

Solving Exercise 11-1)b): When to Use $.Ilu()$ and $ partialPivLu()$S O A

Cédric Zeiter 29/11/2023 09:45

| was solving exercise 11-1)b) and | observed some thing with the LU-solver. In which
cases do we use .[u() and when do we use .partial PivLu()? Both give me the right
result, but is there any difference from the programmers perspective?
My Code:
/* SAM_LTSTING_BEGIN_5 =/
Eigen::MatrixXd impstep(const Eigen::MatrixXd
double h) {
const unsigned int n = A.rows();
Eigen::MatrixXd Y1 Y03
// TODO: (11-1.b)
// for the ODE Y'
// STARI

&\, const Eigen::MatrixXd &Y0,

= AxY

Figen::MatrixXd I Eigen: :MatrixXd: :Identity(n,n);

[Implement ONE step of implicit midpoint rule applied to

\/U"J gooJ (/mas/tbu Y

® (;2{2'2,0.4?3
Da»/)ad( /7@)1)“(“%-

W — Daw— Aw

For which N s this ove stff neer

* .

Y1 = (I - h*A).lu().solve(Y®); l EQ(C'QVQ .l:{,‘c‘a are .( /' :9 B La
// END . ‘ 20 tafto -
return Yl\; LJOMHCOL,"‘D 0,00' ” | A 2
H fovhzf).
/* SAM_LISTING _END 5 */ .
Solution QU,J '3 pu % (2) \«w‘{ é(g);

C++11-code 11.1.3: Implicit Euler method.

2 |Eigen::MatrixXd ieulstep(const Eigen:: MatrixXd &A, const Eigen::MatrixXd &YO,
3 double h) {

‘ const unsigned int n = A.rows();

5 Eigen :: MatrixXd Y1 = YO;

5 // TODO: (11-1.b) Implement ONE step of implicit euler applied to YO,

7 for the ODE Y’ AxY

“ // START

a Y1 = (Eigen::MatrixXd::Identity(n, n) - h « A).partialPivLu().solve(YO0);
10 // END

1 return Y1;

2 |}
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