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ThinkingCap
Give your brain a workout with this month’s testing puzzles, 
with the chance of a prize for the correct answer.

by David Sandham

PUZZLE 3 BUILDING A FENCE

PUZZLE 2  PASSWORD STRENGTHPUZZLE 1 DRAWING A BOUNDARY 

PUZZLE 4  TRUE OR FALSE?
The Great Barrier Reef in Australia 
is longer than the Great Wall of 
China. 

One reader who sends the correct 
answer to the prize puzzle to 
engtechmag@theiet.org with 
‘March Thinking Cap’ in the 
subject line by 16 March 2018 will 
win three books from Oneworld 
Publications: ‘Head in the Cloud – 
The Power of Knowledge in the Age 
of Google’ by William Poundstone, 
‘Professor Povey’s Perplexing 
Problems – Pre-University 
Physics and Math Puzzles with 
Solutions’ by Thomas Povey, and 
‘Fluke – The Maths and Myths of 
Coincidence’ by Joseph Mazur. 
The winner’s name will appear 
in the June 2018 issue of E&T. 
For solutions, go to bit.ly/eandt-
thinking-cap after the closing 
date. Full terms and conditions at 
bit.ly/eandt-competitions. 
The October issue winner 
was Stuart Howard.

PRIZE
PUZZLE

The map shows a territory recently conquered by four allied 
powers shown by the coloured flags (blue, red, green, yellow). The 
grey circles mark towns, with the capital city in the centre. The two 
diagonal light blue lines are rivers, each of which has two bridges 
as shown.

The four powers agree to divide the territory between them, 
according to the following principles:

Each power shall have an 
equal area of the territory.
Each power’s land shall 
include where its flag is 
currently positioned.
Each power shall have 
access on its own land to 
the capital (which is to be 
held in common).
Each power shall have one 
of the four smaller towns 
on its land.
Each power shall have one 
of the four bridges on its 
land.

How may the territory be divided up between the four powers?
The prize for the simplest solution.

A protective barrier around a computer user is his or her login 
password.

Suppose a hacker can try out passwords at a rate of one million 
per second. If there were only one million possible passwords, the 
hacker could find the correct password within one second, by 
trying out every combination (known as a ‘brute force’ attack).

Now, if the password must be any sequence of eight lower case 
English letters (a-z), how long would it take the hacker to try out 
every combination?

Suppose the password must be any sequence of eight chosen 
from: lower case English letters (a-z), upper case English letters 
(A-Z), and digits (0-9). How long would it take the hacker to try out 
every combination? 

You would like to erect a fence exactly 100 metres long, by 
stationing posts at the beginning and end, and every 10 metres in 
between.
How many posts do you need?  

HINT: There is more than one solution. Find the simplest.
HINT: There are 62 characters in a-z, A-Z, 0-9.

HINT: Programmers familiar with arrays should have no problem.
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