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Today’s riddler is about fencing strategy:
Question 1. You are the coach at Riddler Fencing Academy, where your three students are squaring
off against a neighboring squad. Each of your students has a different probability of winning any
given point in a match. The strongest fencer has a 75 percent chance of winning each point. The
weakest has only a 25 percent chance of winning each point. The remaining fencer has a 50 percent
probability of winning each point.
The match will be a relay. First, one of your students will face off against an opponent. As soon
as one of them reaches a score of 15, they are both swapped out. Then, a different student of yours
faces a different opponent, continuing from wherever the score left off. When one team reaches
30 (not necessarily from the same team that first reached 15), both fencers are swapped out. The
remaining two fencers continue the relay until one team reaches 45 points.
As the coach, you can choose the order in which your three students occupy the three positions in
the relay: going first, second or third. How will you order them? And then what will be your team’s
chances of winning the relay?
Before solving this problem, it’s useful to think about a simpler problem where you have only the
strongest and weakest fencers, and the match lasts until 30 points. Should you send your strongest
fencer out first or second?
A key intuition here is that it’s better if your ace fences for as long as possible and your weakest
fencer to be fencing as little as possible. It’s clear that one expects the first round to last for about
20 points, and the second round to last a lot longer: assuming the score is 15 − 5 some direction
after the first round, after the first 20 points of the second round the score will be on average 20−20
with a lot more fencing to be done. Thus, the optimal strategy is to send your ace out second,
where they have a lot of time to undo the damage of the weakest fencer.
This suggests that the best strategy in the three person relay is to send the ace out last and the
weakest fencer out first. Indeed, if your first two fencers get shut out and the ace is staring down
a 30 − 0 score, they are still roughly evenly likely to win as they will score three points for every
point they concede. However, this doesn’t tell you how often this strategy wins, and to do that
I just simulated it. Letting SMW be the strategy where you send out your strongest fencer first
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then your middle-of-the-road fencer second and put your weakest fencer out last, a Monte Carlo
simulation produced the following odds of winning for the six possible strategies:
WMS
WSM
MWS
MSW
SWM
SMW

93.2%
82.6%
92.5%
7.5%
17.4%
6.8%

As it turns out, it is far more important to send your ace out last than it is to send your weakest
fencer out first; which makes some amount of sense. It also makes sense that as long as you send
your ace out after your weakest fencer you are an overwhelming favorite to win.
Finally, if you adopt the best strategy, then even if your ace only wins 62.6% of the time, you are
still roughly even odds to win the whole relay.
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