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Abstract: This work considers the simple bilevel optimiza-

tion problem, which involves minimizing a composite convex

function over the optimal solution set of another composite

convex minimization problem. By reformulating this bilevel

problem as finding the left-most root of a nonlinear equation

and introducing a novel dual approach for the subproblems,

we efficiently obtain an (ϵ, ϵ)-optimal solution. The pro-

posed methods achieve near-optimal complexity of Õ(1/
√
ϵ)

for both the upper- and lower-level objectives under mild as-

sumptions, aligning with the optimal complexity bounds of

first-order methods in unconstrained smooth or composite

convex optimization when ignoring logarithmic terms.


