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What is modern optimization ?

min
x∈X

F(x)

• F objective function
• X space of parameters

Examples :

• Neural Network for Image classification X = Rd

• Game theory F(x) = max1≤j≤J fj(x) with X = ∆d

• Scheduling X = {x ∈ Rd,Ax ≤ b}
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Why first order methods ?

Because it is

• Faster than Zero order methods
• Cheaper to compute than second order methods
• Efficient in practice
• Only option for high dimension ...
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Why first order methods ?

• Stochastic Gradient Descent

xt+1 = xt − ηtG(xt, ξt)

• Mirror descent

xt+1 = argmin
x∈X

{ηt⟨Gt(xt, ξt), x⟩+ Dψ(x, xt)}

• Frank-Wolfe

st = argmin
s∈Q

{⟨∇f(xt), s⟩}

xt+1 =
(
1− 2

t+ 2

)
xt +

2
t+ 2st
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What does (my) current research focus on ?

• Keywords: Non-convex, faster computation, more constraints
• More optimal iterations : Acceleration, optimism from Online
learning etc ...

xt = xt−1 − ηt∇F(zt−1)
zt = (1− βt)zt−1 + βtxt

• Fairness Learning, Majority and Minority

L(x) = L1(x) + L0(x)
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