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add_assign_col_inplace
Add values to an existing sparse column in place

Description

Adds value to the existing nonzero entries of column j at rows i. Only existing nonzeros are up-
dated; no new nonzeros are created. add_assign_col_inplace_unsafe skips the input validation
performed by add_assign_col_inplace. When validate = TRUE, the function checks that i is
strictly increasing, in range, and contains no NA; that value contains no NA/NaN; and that the
column pointer p is nondecreasing.

Usage

add_assign_col_inplace(x, i, j, value, validate = TRUE)

add_assign_col_inplace_unsafe(x, i, j, value)

Arguments
X dgCMatrix to be assigned
i rows to be assigned in strictly increasing order
b single integer giving column to assign
value numeric vector (same length as i) to increment rows i of column j of x
validate logical scalar; if TRUE, validates that i is strictly increasing and within bounds
Value

value passed to x

Examples

if (requireNamespace(”Matrix”, quietly = TRUE)) {
X <- Matrix::Matrix(@, nrow = 4, ncol = 2, sparse = TRUE)
x[1, 1] <=1
x[3, 1] <=2
# value is the same length as i
add_assign_col_inplace(x, i = c(1L, 3L), j = 1L, value = c(10, -5))
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sparselm Nonlinear Least Squares Fit with Sparse Levenberg-Marquardt Algo-
rithm
Description

Nonlinear Least Squares Fit with Sparse Levenberg-Marquardt Algorithm

Usage

sparselm(

P,

X,

func,

fjac,

Jnnz,
nconvars = 0,
itmax = 100,

opts = sparselm.opts(),

dif = FALSE,

Arguments
p
X

func

fjac

Jnnz
nconvars
itmax
opts

dif

Value

initial parameter estimates length nvars
measurement vector length nobs; length(x) must be at least length(p)

functional relation describing measurements given a parameter vector p, return-
ing vector length nobs

function to supply the nonzero pattern of the sparse Jacobian of func and op-
tionally evaluate it at p, returning nobs by nvars dgCMatrix

number of nonzeros for the Jacobian J

number of constrained variables (currently reserved for future use)
maximum number of iterations

minim. options mu, epsilonl, epsilon2, epsilon3, delta, spsolver
logical indicating whether to use finite differences

additional arguments passed to func and fjac

list with four elements: par, niter, info, and term
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Examples

set.seed(1)

t <- seq(@, 10, length.out = 80)

g <- function(A, mu, s, x) A *x exp(-0.5 * ((x - mu) / s)*2)

y <- g3, 3, 0.7, t) + g2, 7, 1.0, t) + rnorm(length(t), sd = 0.2)
po <- c(2.5, 3.2, 0.8, 1.5, 6.8, 1.2)

y_obs <-y

maskl <- abs(t - p@[2]) <= 3 * po[3]
mask2 <- abs(t - p@[5]) <= 3 * po[6]
mask <- maskl | mask2

y[!mask] <- @

idx1 <- which(mask1); idx2 <- which(mask2)

i <= c(idx1, idx1, idx1, idx2, idx2, idx2)

j <= c(rep(1, length(idx1)), rep(2, length(idx1)), rep(3, length(idx1)),
rep(4, length(idx2)), rep(5, length(idx2)), rep(6, length(idx2)))

Jpat <- sparseMatrix(i =i, j = j, x = 1, dims = c(length(t), 6))

func <- function(p, t, ...) {
f <- g(p[11, pL2]1, p[3], t) + g(pL4], p[51, pL6], t)
f[!mask] <- @
.F

3

fjac <- function(p, t, ...) {

Al <- p[1]; mul <- p[2]; s1 <- p[3]

A2 <- p[4]; mu2 <- p[5]; s2 <- p[6]

el <- exp(-0.5 * ((t[idx1] - mul) / s1)*2)

e2 <- exp(-0.5 * ((t[idx2] - mu2) / s2)*2)

J <- Jpat

Jex <- c(el, A1 x el x ((t[idx1] - mul) / s1*2),
Al x el * ((t[idx1] - mu1)*2 / s1*3),
e2, A2 x e2 x ((tl[idx2] - mu2) / s2*2),
A2 * e2 * ((t[idx2] - mu2)*2 / s2*3))

3

fit <- sparselm(po, y, func, fjac,
Jnnz = length(i),
nconvars = @0, t = t)

Jpat

fit$par

fo <- g(pol1]1, po[2], po[3], t) + g(po[4], pol[5], pol6], t)

f1 <- g(fit$par[1], fit$par[2], fit$par[3], t) + g(fit$par[4], fit$par[5]1, fitspar[6], t)
plot(t, y_obs, pch = 16, cex = 0.6, col = "black”, xlab = "t", ylab = "y")

lines(t, f0, col = "blue")

lines(t, f1, col = "red")
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sparselm.opts

Sparse Levenberg-Marquardt Algorithm Options

Description

Sparse Levenberg-Marquardt Algorithm Options

Usage
sparselm.opts(
mu = 0.001,
epsilonl = le-12,
epsilon2 = l1e-12,
epsilon3 = 1e-12,
delta = 1e-06
)
Arguments
mu scale factor for initial mu
epsilon stopping threshold for IIJAT ell_inf
epsilon2 stopping threshold for lldpll_2
epsilon3 stopping threshold for llell_2
delta step used in difference approximation to the Jacobian; if negative, central differ-
ences are used instead of forward differences
Value

numeric vector of length 6 with the above options and spsolver=1 (SuiteSparse CHOLMOD)
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