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Residual vector of COD:
A=RO+y (1)

y : beam position before correction (M)

0 : kick angle of steering magnet (N)

R : Response matrix (M x N)

Constraint conditions:
E?’é+zi=0(i=l, ...... N.) )

Minimize the norm of A under the constraint conditions by
introducing the following function of § (Lagrange’s
method of indeterminate multipliers).

1 » » X ==
S = 5(R0+y)2+2 u,(C'0 +z,) (3)

Set derivatives of the function S with respect to 6 and u to
Zero.
R'RO +R'y+Cii = 0 (4)
C'6+7=0 )
Solution of the above equations:

6 = By- D7 (6)

where
B=A"+A"'CP'C'AHR" (7)
D= A'CP" (8)
A=R'™R P=C'AC )]

Definition of the matrix A :

(Ny=N), (10)

v

N, =T
-3
A

v, : i-th eigenvector of the matrix 4
A, : i-th eigenvalue of the matrix 4

For zero and small eigenvalues, their reciprocals in the
matrix A/ is replaced with zeros to avoid very large kick
angles of steering magnets. The condition of N, = N is
required for the existence of the inverse matrix P-/.

If 1is taken as the beam positions measured at arbitrarily
selected BPMs and C as the corresponding part of the
response matrix R, Eq. (6) can be rewritten in a simplified
form,

g EL 4
6 =By
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