House of Gloom

In the valley in the heart of the dark wood lives a gloomy elf. His doorless home is painted totally black so
dark that no light that touches a wall bounces back. However the gloomy elf lights part of his home with a
firefly.

Floor plan of the House of Gloom

One day the gloomy elf awakes and decides that life is too short to always be gloomy. He decides to build
another house. The new house will have only 12 black walls, but this time he wants to light it all! Find a
design where the elf will need 4 fireflies. Example, Hint

Extensions:

e Find a floor pattern with W walls where W/3 (rounded down) fireflies are required.

e Ifall 12 wall segments must be the same length, is it still true that 4 fireflies may be needed to light
the house? (Hint)

e Prove that the formerly gloomy elf needs no more than W/3 (rounded down) fireflies if he builds W
walls (difficult).

e Find a design using 7 walls where 3 fireflies can hide without seeing each other. Find a design using
less walls and more fireflies for which this is true.

e At the top of a mountain overlooking the valley of the once gloomy elf, lives his cousin in a house of
mirrors. Is it possible that a single firefly can light the whole house no matter how many walls it
has?

T
4 Galileo Educational Network 1
www.galileo.org
galleo.org

educational network


http://galileo.org/classroom-examples/math/math-fair-problems/puzzles/house-of-gloom/house-of-gloom-example/
http://galileo.org/classroom-examples/math/math-fair-problems/puzzles/house-of-gloom/house-of-gloom-hint-1/
http://galileo.org/classroom-examples/math/math-fair-problems/puzzles/house-of-gloom/house-of-gloom-hint-2/

Warning: This extension is an unsolved problem in mathematics.

The Math in This Problem:

This math puzzle explores lines and angles, while working with different two-dimensional shapes and
patterns. Students will incorporate their understanding of lines and angles with the practical application of
experimenting with the effectiveness of lights in various surroundings.
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