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A Omitted proofs

A.1 Omitted proof of Lemma 4 (mixing coefficient)

We finish the proof of lemma 4 by proving βSX (2iη) = βLX̃ (2iη):

βSX (2iη) =
1

2

∫ ∣∣∣π(x0,x
′
0)π(x2iη,x

′
2iη)

− π(x0,x
′
0)p(x2iη,x

′
2iη|x0,x

′
0)
∣∣∣

=
1

2

∫
π(x0,x

′
0) ·
∣∣π(x2iη,x

′
2iη)− p(x2iη,x

′
2iη|x0,x

′
0)
∣∣

=
1

2

∫ (
1

2
π(x0) (p(x′0|x0) + π(x′0))

)
·
(

1

2

∣∣π(x2iη)− p(x2iη|x0)
∣∣(p(x′2iη|x2iη) + π(x′2iη))

)
=

1

8

∫
x0,x2iη

π(x0)
∣∣π(x2iη)− p(x2iη|x0)

∣∣
·
∫
x′0

(p(x′0|x0) + π(x′0)) ·
∫
x′2iη

(
p(x′2iη|x2iη) + π(x′2iη)

)
=

1

2

∫
x0,x2iη

π(x0)
∣∣π(x2iη)− p(x2iη|x0)

∣∣
=

1

2

∫
x̃0,x̃2iη

π(x̃0)
∣∣π(x̃2iη)− p(x̃2iη|x0)

∣∣ = βLX̃ (2iη).

(32)

A.2 Omitted calculations for Theorem 1 (sample complexity)

We now provide the calculation details for Theorem 1.
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by lemma 3.
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A.3 Omitted calculations of Theorem 3 (guarantee on pη)

Recall that c∗, C∗ and ĉ, Ĉ are the constants in lemma 6 for pη∗ and pη respectively. Denote c := max{c∗, ĉ},
Cu = max{C∗, Ĉ}, Cl = min{C∗, Ĉ}.
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We now show the omitted calculations for equation 31 in the proof of Theorem 3.
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where C1, C2 are constants introduced to simplify the notations.
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