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SVD conditioning is too strong.

SVD = SingularValueDecomposition[AO];
U = SVD[[1]];
V = SVDI[[3]];
VT = Transpose[V];
S = SVD[[2]]; MatrixForm[S]

35.445 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
1] 26.4225 0. 0. 0. 0. 0. 0. 0. 0. 0. a.
1] 0. 6.5315932 0. 0. 0. 0. 0. 0. 0. 0. a.
0 0. 0. g.0034da 0. 0. 0. 0. 0. 0. 0. 0.
1] 0. 0. 0. 5.17475 0. 0. 0. 0. 0. 0. a.
1] 0. 0. 0. 0. 4,31544 0. 0. 0. 0. 0. a.
a. 0. 0. 0. 0. 0. 3.29707 0. 0. 0. 0. a.
< 0. 0. a. 0. 0. 0. 0. 3.27137 0. n. 0. a. e
1] 0. 0. 0. 0. 0. 0. 0. 3.01503 0. 0. 0.
1] 0. 0. 0. 0. 0. 0. 0. 0. 2.69539 0. a.
1] 0. 0. 0. 0. 0. 0. 0. 0. 0. 2.21137 0.
1] 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.00211682
1] 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. a.
1] 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. a.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
- /

The SVD conditioning removes all correctors except four, corresponding
to the four largest singular values. This is build into MADX



Proof of Singular Value Decomposition

A = U.S.VT, where V is an orthonormal matrix of row vectors (Det[V]=1, if quadratic),
U is an orthonormal matrix of column vectors,
S is the matrix with singular values

Proof:

A=U.S.VT and AT=V.S.UT

AT.A=V.S.UTUS.VT

A .AT=U.S.VT.V.S.UT

Because U is an orthonormal matrix, then U™=U-land UT.U = |
AT A=V.S2 VT

Because V is an orthonormal matrix, then VT'=V-land V7.V = |
A AT=U.S2.UT

AT A=V.S2 V1
A .AT=U.S2.Ut
The equations: AT A=V.S2V1 and A .AT=U.S2.U! is the definition is eigenvalues.

A matrix M=ATA or M=A.AT is by definition symmetric and all symmetric matrict
always have eigen values.

A=U.S.VT; (* The original matrix is regenerated *)
A - A0 (=0) (* The original matrix and the regenerated matrices are equal *)



M={{1,2,3},{3,4,5},{6,7,8.1}};MatrixForm[M]
123

3 4 5
B 7 3.1

SVD=SingularValueDecomposition[M];
U=SVDI[[1]];

V=SVD[[3]];MatrixForm[V];

VT=Transpose[V];

S=SVDI[2]];MatrixForm[S] (* Singular matrix *)

d.6146 0. a.
l1.010538 0.
o. 0.0135376

Solve[{1,2,0}==M.{x1,x2,x3},{x1,x2,x3}]
{{ x1=-35,x2=70.5,x3=-35}}

MR={{1,2},{3,4.}};
Chop[Solve[{1,2}==MR {x1,x2},{x1,x2}]]
{{x1=0,x2=0.5}}



S1=S/.{S[[2,2]]=0,S[[3,3]]=0};
S2=S/.{9[[1,1]]=0,S[[3,3]]=0};
S3=S/.{S[[1,1]]=0,S[[2,2]]=0};

M1=U.S1.VT; M2=U.S2.VT; M3=U.S3.VT;
M =M1 + M2 + M3; MatrixForm[M]

T L
-1 = [
L I [

.1

SVD1=Outer[Times,U[[{1,2,3},1]],VT[[1]]]; (* Outer product of vectors *)

SVvD2=0uter[Times,U[[{1,2,3},2]],VT[[2]]];

SVD3=Outer[Times,U[[{1,2,3},3]], VT[3]1];

M=S[[1,1]] * SVD1 + S[[2,2]] * SVD2 + S[[3,3]] * SVD3; MatrixForm[M]
1 2 3

4 5

=

3
B



UO=U;UO[[1,1]]=U[[1,3]];UO[[2,1]]=U[[2,3];UO[[3,1]]=U[[3,3]];
UO[[1,3]]=U[[1,1];UO[[2,3]]=V[[2,1]];UO[[3,3]]=U[[3,1]];

0.47004  -0.846727 -0.249232 -0.249232 -0.846727 0.47004
uo =-0.818008 -0.311823 -0.483353 u= -0.483353 -0.311823 -0.818008
0.331551 0.431068 -0.839198 -0.839198 0.431068 0.331551

VTO={VTI[3]L,VTI[2]],VT[[1]]};

0.393379 -0.819277 0.417179 -0.460803 -0.568352 -0.681642
vTo= 0.795558 0.0759062 -0.601103 vT=0.795558 0.0759062 -0.601103
- 0.460803 - 0.568352 -0.681642 0.393379 -0.819277 0.4171/9

S0=S;S0[[1,1]]=S][3,3]];SOI[3,3]]=S[[1,1]];MatrixForm[SO]

0.0135376 O. 0.
0. 1.01088 0.
0. 0. 14.6146

M=UO.SO.VTO;MatrixForm[M]
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