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Abstract: We consider structured convex optimization
problems consisting the sum of three terms — two nons-
mooth terms, one of which is composed with a linear op-
erator and both nonsmooth functions are proximal-friendly,
and a smooth term with Lipschitzian gradient. To solve
such problems, we propose and analyze a modified primal-
dual splitting algorithm, denoted by MPD3O. MPD3O han-
dles the smooth function by gradient evaluation, the nons-
mooth functions by their proximity mappings and alleviate
the computational burden in updating the primal variables
by adding some extra costs to the updates of dual variables.
Hence, MPD3O allows a much greater range of parameters
to ensure convergence. Moreover, it does not need to cal-
culate the spectral norm of the linear operator to determine
the stepsizes. The global iterate convergence is established
following the famous Krasnoselskii–Mann theorem, as well
as ergodic and nonergodic O(1/k) convergence rate results,
where k denotes the iteration counter. Numerical experi-
ments on the constrained LASSO problem are conducted to
show the efficiency of the proposed algorithm.


