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A proof of 17.3.1.1(b) can be found in [3].

17.3.2 Application of FPL and FPL*

Prediction problem

For the prediction problem it would seem that D = 1 and A = n, but, in fact, the worst case for
the algorithm is when each period only one expert incurs cost. Thus, we may as well imagine that
A = 1, and we get the bound:

E[m] ! (1 " ")L! + O(
1

"
log n).

Online shortest paths

In the online shortest paths problem, we have a directed graph and a fixed pair of nodes (s, t).
Each period we pick a path from s to t, and then the length of each edge are revealed. The cost of
each period is the length of the chosen path.

Follow the perturbed leading path On each period t,

1. For each edge e, pick pe,t randomly from an exponential distribution.

2. Use the shortest path in the graph with lengths ce,t + pe,t on edge e, where ce,t = sum of the
lengths of edge e so far.

If all edge lengths are in [0, 1] we have D ! 2n, since any shortest path will have at most n - 1
edges, A ! 2m and so by 17.3.1.1(b) we have

E[cost] ! (1 + ")(best-time in hindsight) +
O(mn log n)

"

17.3.3 Online Convex Programming

In convex programming, we are asked the following: Given a convex set F # Rn and a convex cost
function c : F $ R, find an x %F at which c(x) is minimal. In this formulation, F is the feasible
region , and x is the optimal solution .

Convex programming is a generalization of linear programming where the feasible region is allowed
to be any convex subset of Rn (not necessarily polytopal) and the cost function is allowed to be
any convex function (not necessarily linear). Convex programming also generalizes semi-definite
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