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Complexity in Deterministic Case

Assumption:
@ Jis L-Lipchistz and A-strong convex.
o In every step, [lgx — VJ(wi)l < 0]|g«ll
Then,
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Complexity in Deterministic Case

Without loss of generality, we assume J* = 0. We take step length
a=(1-0)/L.
Then

(wics1) < (1= BA/L)J(wy)

, Where 5 = 17_9



Complexity in Deterministic Case

Proof.
by triangle inequality:

VIl < (1 + 0)gie, [V Iiell = (1 - 0)gi
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Complexity in Deterministic Case

Wki1 = Wk — agg, note that a« = (1 —0)/L
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Stochastic Analysis

Assumption:

o |[Var(VI(w;xi,yi))l1 < w

o ny = [a"]
Explanation:

A o
J(wy) > @HVJ(W/()HQ (Lipschitz and strong convex)
B« A 2
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Stochastic Analysis

Wki1 = Wk — 78k, also E(gk) = Vi

1
J(wiy1) < J(wy) — ZVJ(Wk) gk + *||ng2 (Lipschitz)

1
EJ(wiy1) < J(wi) — ZHVJ(Wk)Hz + ZHVJ(Wk)’F + iVar(gk)

A w
< R — -
EJwei1) < (1 2L) (wi) + TR note ny = [a¥]

[Var(V1))la

[IVar(gi)llx <
Ny

Notice that the expectation are taken condition on J(wy). Then

E(Jwiyr — Iw) < Cp*, where p = max(1 — \/(4L),1/a)



Algorithm Name H Bound ‘ Algorithm Description |
Dynamic Sample Gradient Method O (mkw/ Ae) (4.23), (4.24)
Fixed Sample Gradient Method O(m?ke 1% log? %) (4.32)
Stochastic Gradient Method O(mwk?[€) (4.33)

Where k is the condition number % m is the problem size.
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