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Greedy thieves
Five thieves stole a bag of 100 diamonds from a store. Being a group of democratic
thieves, they devised the following method to split the bag of diamonds:
1. The most senior thief will propose a distribution of the diamonds.
2. All thieves, including the most senior thief, will then vote.
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3. If at least 50% of the thieves accept the proposal, the diamonds are divided
as proposed. If less than 50% of the thieves agree to the proposal then the
most senior thief will get nothing and the process starts over with the next
most senior thief proposing the diamond distribution.

4. The process is repeated until a proposal is approved.

You can assume that all thieves are perfectly rational—they want to get as many
diamonds as they possibly can. All of the thieves are quite clever and very greedy.
How will the diamonds be divided in the end?
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HINT:
• Simplify the problem down to
two thieves, then add thieves
to arrive at your answer.
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River Crossing
Andrew, Barbara, Cam and Daniel need to get across a river. The only way across
the river is via a rickety bridge, which can only hold two people at a time. Because it
is dark, they can only cross the bridge with a torch. They only have one torch, so two
people must cross so one can return to bring the torch back. Each pair can only walk
at the speed of the slower person. All four people need to get across to the other side
as quickly as possible (19 minutes at the most).
Andrew is the slowest and takes 12 minutes to cross, Barbara takes ten minutes,
Cam takes two minutes and Daniel takes one minute.
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How can they all cross the river in 19 minutes?
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Forgotten birthday
Alana and Bob’s boss, Mr Kingsley, has his birthday on one of the following nine
dates:
• January 2
• January 5
• January 6
• July 6
• July 7
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• October 2
• October 5

• November 2
• November 3

Mr Kingsley only told Alana the month of his birthday, and he only told Bob the day.
Alana and Bob meet to work out the date. They have the following conversation:
1. Bob: I don’t know the boss’s birthday, but I know the day.
2. Alana: I don’t know the boss’s birthday either, but I know the month.
3. Bob: I didn’t know, but now I do.
4. Alana: (Smiling) Now so do I.

The secretary, who was listening to the conversation, then writes Mr Kingsley’s
birthday on a sheet of paper without a another word being said. What did she write?
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The prisoner dilemma
Four prisoners are buried up to their necks in sand (as pictured below). They all face
a solid wall and cannot move their heads. They are told by the prison guards that
two of them are wearing black hats and two of them are wearing white hats. They
are not allowed to talk or communicate in any way. If one of them can yell out the
colour of their hat, they can all go free; however, if that person is wrong, they will all
stay in prison for life.
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After a minute of silence, one of them yells out. Which one is it?

1

2

3

4

The prisoner who yells out is:
________________
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The suspects’ dilemma
This is a small introduction to game theory, something that you will probably only
learn in university if you do economics. You do not, however, need to know game
theory to solve this problem. The answer is that both of the suspects will confess and
they will both spend four years in prison. Although this sounds counterintuitive
because if they both stay silent they will both only serve six months in prison, let’s
look at what both Tony and Bryan are faced with.
This is most easily represented in a table (or what is called a game):
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Tony

Stay silent

Confess

Stay silent

B: 6 months T: 6 months

B: 5 years T: None

Confess

B: None T: 5 years

B: 4 years T: 4 years

Bryan

In the table above it is clear that the most beneficial collective outcome is if both
stay quiet and serve six months prison each. However, the thieves are not friends
and are not colluding so we have to see whether there are more favourable
outcomes for each thief. Firstly, lets look at Bryan. If Tony stays quiet, his best
strategy is to confess since he will not go to jail at all. If Tony confesses, Bryan’s best
strategy is to also confess since four years is better than five years in prison.
Therefore, no matter what Tony does, Bryan is better off confessing. The same is
true for Tony. Therefore, the equilibrium outcome will be that both confess and both
serve four years in prison. This is what is known as the Nash Equilibrium, a
significant discovery made by mathematician John Nash, who was the subject of the
movie A Beautiful Mind.
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Clock angles
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You look at an analogue clock and it is 3:25. What is the angle made between the
hour hand and the minute hand?
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Fare share
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A wealthy man pays a taxi driver $270 to drive him from point A to C and then back
again. Two thirds down the road at point B, two university students ask if they can
ride with the wealthy man from there to C and back if they pay their fair share. The
wealthy man, although not needing the money but liking the students said, “Yes, but
only if you can calculate your share now.” What is each student’s share?
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Hill speed
The key to solving this problem is realising that the time spent
travelling at 20km/h and 50km/h is not equal. Therefore, you cannot
simply average the speeds. You must find how long was spent at each speed.
To do this, let the distance = d km, let the time up the hill be t1 and the time down the
hill be t2.
t1 = d ÷ 20hrs
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t2 = d ÷ 50hrs

The average speed is equal to the total distance (2d) over time (t1 + t2).
Average speed = 2d ÷ (t1 + t2)

= 2d ÷ (d/20 + d/50)

= 2d ÷ (5d/100 + 2d/100)
= 2d ÷ (7d/100)
= 2d x (100/7d)
= 200d ÷ 7d

= 28.57km/h

Ignite Your Thinking: eBook 1

29

ANSWERS

PL
E

OLYMPIC SHOOTING
The diagram below illustrates the two bullets in a six-chambered gun.
The probability of the gun not firing after a spin is 4/6 = 2/3.
1

2

3

6
5

4
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The diagram below illustrates the situation on the next turn.
1

2

3

6

5

4

If one chamber has already been fired, it must have been chambers 6, 5, 4 or 3. If
the barrel moves counter clockwise, the next chamber to be fired must be either
chamber 5, 4, 3 or 2 (the same principles apply if the barrel moves clockwise).
Therefore, there are four possibilities, one of which will fire a bullet (chamber 2).
Therefore there is a ¼ chance of the gun firing on the next shot and a ¾ chance that
the empty shot will be followed by another empty shot. This is a better probability
than the 2/3 chance that would come after a spin so the best response would be to
not spin and shoot.

Ignite Your Thinking: eBook 1

42

