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Code snippets Ctt constants and functions

Lambda functions pi : M
.

m ( # include ccmath > )

auto fane =[&gLobaNar] Cintx ) { returnglobalvortx; } ; sing
,

expll ,
ccscl

,
absl )

Evallamda functions Max coefficient +  index
X. Unaryexprlfunc ) ; into index ; doablemax . v. maxcoetfllindexli

Iterate 2921,22
, ...

for ( int.i=O
,

is Mtti ) into n= 1< < i ; Sparse matrices

SparserabrixcdoablesAlnMliMatrixddm@NsngnSp.rowy.o.ge#std::rectorcTriplek

double > > triplets :

Aismxn triplets
.

reserve ( n ) ;
n= A. cols C)

triplets . push .
back ( Triplet c double > ( 1. 2,42 ))

Solve A×=b A .se#omTripLets(triplets.begin4 , triplets .end( 1) i

Fullpirluctatrixxd )

D=
A. fall PNLUC ) i A. make Compressed ( ) ;

use

"
if A  is

yParbialPNLU<rabixXd>D=A. porbialpivlull ; invertible

Colpnltouseholderteabixxd , D= A. cdpnltousehdderqrc ) ;

Full
. - A.FUKPN. . .

Triangular Viewctabrixxd
, Upper > D= A. triangular View < Upper ) Cl ;

Lower Lower

Sparse LUC Sparse Matrix < double > ) B ; sparse

D. analyse Pattern (A) ; D. factorize (A) ; matrces

Vector Xdb = D. solve (b) i

Ctt vectors for (auboitenbeginlli
stdiivectorcint > v ; it  i.  v. endclittib ) {

V. push .

back ( 42 ) ; coat < <
* it  < < endl ;

int m=V[o]i }
v. sized ; for ( auto t : V ) [

Std : :sorb( v. begin Hi v. end (1) i coutu tccendl ;
V. pop .

back ) ; }

(needs # include < algorithms )

MapcVectorXdsmyNewfrgenV@ctorlv.d atall
,

v. sized ) i

Vector < double ) VZ ( mat
.

data )
,

matdatalltmat .
rows C) *  mat

.
cols C) ) ;

Linspaced Vector for 10,12 , ... it:(NH
,

0
,

v )

Vector Xdx -
Vectaxd : : Lin Spaced ( len

,
from.to/ArragXdx=ArragXd:iLmspaced(

tea
,

from ,bo)

Eps ( not

iidenorm
.mill)

double eps =sLd : : numeric
.

limits < double ) : : epsilon ( l ;

pretty print
Std : :c outkstdi: scientific < < stdiisetprecisronlDcc Std : :setwH0 )

< < out < < std : :  endli # include ciomanip >

Tripletst.rowyt.edu#.ralue4ErgeniiTriplet(
double > tl 3.4.42 )i

FFT
# include < unsupported

1Eigen1FFT7EigeniiFFTcdoublesfffjV@ctakcdv.fft.ffb.fwdHiVectarXcdv.ffti.fff.invlv.f

fb ) ;



Code segments Dense to CRS

backward substitution ( ratixxd &A
,

Vectored &b
,

Vectored &× ) {
int  MZ - Oi  int Prevot Empty Row  = . t ;

for lint  is 0 ;  i < A. rows ( 1 ;  Itt ) {
intn . A.  cdsc ) ; × =

Veckwld : :&er0( Hi
for ( intj . o ;j< A. colsgjjtt ) {

for ( mtient ;  ii. 0 ;
 - - i ) { if ( Ali ,j ) = :O ) {

×Cil= ( blil - A. row C i ) *  × ) 1 Aliiili while ( prevnotofmptgrow c i ) {
} row

. per . push .

back ( nnz ) ;

} ( for  upper triangular matrices ) Prevot Emptgrowtt ;

}
Householder QR . decomposition ( economical ) Matti

int m= a. rows ( 1 ;  int n= A.  cowl ;

val.push.bachlACiijHiHoas@holderQRc9atixXdoQR-A.h

oasehdderqrll ; gcokind. push .
back ( j ) ;

Matrix XD Q . QR
.

householderQC ) * Tlatixxdiildenhihy ( min ) ;
}

MabrixXdR-raGixXdiild@atityCn.m) *

QR
.

matrix QRI )
. triangular View ( Upper > ( Ii }

owptr . push
.

bachlnnzli

Chdeshy QR COO efficient matix multiplication
Matrix XD At A  = A. transpose C) * A ; if ( &At==&A2 ) {
LLT < ratrixxd )LLT=AtA.llt( Ii Matix ( 00 copy AZCAZ .ldb ) ; return malt . epic ( At ,copyA2);

Matrix XDR =L
.LI?mabrixL(

1. transposed ; }

rabrixXdQ-R.transposea.brrangularViewcLow@rt1.RatixC0OredultiVectorcTrrpletedoublevll1-A1.l

it ;solve ( A. transposed) . transpose ( Ii
vector < Triplet < doubles ) &l2= AZ

. ldti
SVD 1 k . rank approximation vector ( Triplet < double ) > &lr= result

.
list ;

Jacobi SVD<9atrixXd)svd( A
, Computethinllkompatethinv; A1. sort .bg Cold ; AZ

.

sort
. by ROWU ;

U - svd
.

matrix UC )
.

leftcolslh
) ; vector < into bl ; Vector C Mb ) b2i

S = svdsingularvaluesl ) .
head ( k )

.
as Diagonal ( I ; bl

, push .
back ( o ) ; b2

. push .
back ( 01 ;

V = svd .mabixV( 1. leftcols ( k ) ; for ( int  i. 0 ;  icll.sizecl.li Itt )
hatrixXd A

. approx  = U * 5 * V. transposed ; if ( l1[ if cold

!sl1[in
]

.
all ) ) btpaskbaehlim) ;

COO to CRS bl
. push .

bachlllsitell ) ;
A. sort

. by ROWG ; ←- - - - - Std :isot( list
. begin ,

litendd
,

[ ] ( auto tn
,

aukotz ) {
for ( int

vi.
Oi

ICLZ
. Sized 1 .

tij
+ + )

inatupporeuffotfmppt.gg?yqg.=ti gjgtarna. rowuctzrowai if ( 12GB.

row 4 !sl2[jM ]
.

row ( ) ) b2. push .baehljti ) ;

forlintieo ;  icl
. sized ;  in ) {

b2
. push .

back
KZ
sized ) ;

int  i. Oiintjeo ;while ( prevtrot Empty Row < lc D.  rowd ) {

}
Prevtotfmpbgrowtt ; row

. ptn . push .
bache ) ;

while lisbtsisoel I -1 &&j< bz
.

sized . 1) {
if ( l1[b1[ is ]

.

call ==l2[b2[jD . row C) ) {
double arrival = l[ it valued ; int Cl

,
cz ;

while ( i ( 1. sized -1 && l[ d. all ) - late ] .

Col C) If for ( 4 =b1[ i ] ; de b1[ in ] ; Clint ) {
III. row C) = R [ in ]

. row (1) { for ( c2=b2[j ] ; CZC b2[ jte ) ,rC2tt ) {
currval in l[ i ]

.

value C) ;  itt ; Triplet < double ) tll1[ ( D. rowcl ,
l2[ c d. cold ,

1141 ]
. value C) * l2[ CZ ]

.

valued ) ;{al
. push . bachccawval ) ; c d- ind

.push .
bah UH

. cdllli
lr

. push . bachlt ) ;
tow

. ptr . push . bachlvalsifecl ) ;
}

3 its ; jtt ;

] else {
ifllt [ b1[ I 3 ] .cd4 < l2[b2[j ] ] ,row( 1) Itt ;

}
if ( l1[b1[iJ ]

. cow s l2[ 8243 ] .row( 1) jtt ;

3 return result ;
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