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Consider the perturbed nonlinear semidefinite programming (NLSDP):

min
x∈Rn

{f(x)− ⟨a, x⟩ | G(x) + b ∈ K := {0}m × Sp
+}, (1)

where f and G are C2 functions, and (a, b) is the perturbation parameter. For a given (a, b), let SKKT(a, b)
denote the set of all solutions (x, y) to the Karush–Kuhn–Tucker (KKT) system:

a = ∇f(x) +∇G(x)y = ∇xL(x, y), y ∈ NK(G(x) + b), (2)

where the Lagrangian function of (1) is defined by L(x, y) := f(x) + ⟨G(x), y⟩. For given a, define the
set-valued mapping SGE as

SGE(a) := {x | a ∈ ∇f(x) +∇G(x)NK(G(x))}. (3)

Define the nonsmooth mapping

F (x, y) :=

(
∇xL(x, y)

G(x)−ΠK(G(x) + y)

)
. (4)

The following relationships hold at a locally optimal solution of (1) which admits a multiplier.

Strong regularity

Aubin property of SKKT

Isolated calmness

DF nonsingularity

SOSC+SRCQ

SSOSC+Nondegeneracy

Augmented Lagrangian
dual function locally
strongly concave

Nondegeneracy

Aubin property of SGE

D∗SGE nonsingularity

SOSC

Aubin property of SGE

Nondegeneracy

D∗SGE nonsingularity

SOSC

∂F nonsingularity

Primal-dual
nondegeneracy

∂BF nonsingularity

Linear SDP

Primal-dual
nondegeneracy

∂BF nonsingularity

Linear SDPLinear SDP

D∗F nonsingularity

Def.

[F01]&[SS02]

[KR92]&[L96]

[DSZ17]

[M94][RW98, Thm. 9.62]

[SS02]&[S06]

[CS08]&[S06]

[CS08]&[S06]

[S06]

[F13]/[KK13]

[BS00, Prop. 4.82]

[M94]

Def.

[CCSZ24]&[DSY11]

[SSZ08]

SOSC: second-order sufficient condition ∂B : Bouligand subdifferential
SSOSC: strong second-order sufficient condition ∂: Clarke’s generalized Jacobian
SRCQ: strict Robinson’s constraint qualification D: graphical derivative

D∗: Mordukhovich’s coderivative
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