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Summary
• Frank-Wolfe algorithm is slow because of the zig-

zagging.
• Continuous Time Frank-Wolfe does not zig-zag.
• We try to imitate the Continuous Time Frank-Wolfe.

Better Search Direction

• Main drawback is the slow convergence rate [3].
• ”Vanilla" FW method can only reach O(1/k) convergence rate.
• FW Trajectory tends to zigzag.
• Zigzagging makes acceleration challenging.
• Continuous Time FW does not zigzag.

Runge-Kutta Multistep Methods

Proposition (Positive): All Runge-Kutta methods converge at 
worst with rate

𝑓(𝑥!) − 𝑓∗ ≤ 𝑂(
1
𝑘)

Proposition (Negative): The worst best case bound for FW-
RK, for any RK method, is of order 𝑂(#

!
).

Continuous Time Frank-Wolfe (FW) [4] 
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, and for some constant 𝑐 ≥
0, the Continuous Time FW has an upper bound of 
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Frank-Wolfe (FW) Algorithm [1,2]
Constrained optimization problem:
f is differentiable, convex.
D is a convex compact constraint set.

• 𝛾 𝑘 = !
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• If 𝛾 𝑘 = 𝑂 $
#!

, with 𝑝 > 1, a sequence becomes 
summable.  

Motivation

• More Aggressive Line Search:

• Better Use of Momentum [5]:
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• A Generalized Class of Higher Order Methods to Discretize 
Continuous Time FW:


