
CEMC at Home

Grade 9/10 - Wednesday, April 1, 2020

Where Am I?

Let’s play a game! This is a game without a strategy which makes it different from the other games
we have played so far. All of our moves will be decided by tossing a coin. For this game you will
need to label four different spaces as “bedroom”, “bathroom”, “kitchen”, and “living room”. The
chosen spaces could be actual rooms, or four pieces of paper spread out around a single room, each
having one of these labels. You will also need a coin.

Start in the bedroom (or standing on the paper labelled “bedroom”) and toss the coin. Depending
on the result of the coin toss, move according to the following rules:

• If you are in the bedroom and the coin lands “heads”, move to the living room. If the coin
lands “tails”, move to the bathroom.

• If you are in the bathroom and the coin lands “heads”, move to the kitchen. If the coin lands
“tails”, move to the living room.

• If you are in the kitchen and the coin lands “heads”, move to the living room. If the coin lands
“tails”, move to the bedroom.

• If you are in the living room and the coin lands “heads”, move to the kitchen. If the coin lands
“tails”, remain in the living room.

Continue the process of tossing the coin and moving from room to room until you have tossed the
coin 10 times. The goal of this game is to end up in the kitchen. Which of the four rooms did you
end up in?

The rules of this game can be illustrated using the following diagram.
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This diagram is known as a finite-state machine (FSM). The circles (rooms) are the states. The
arrows between circles are called transitions and they describe how to change states depending on
input. The input in our game is a coin toss which resulted in either “heads” (H) or “tails” (T). The
arrow coming from “nowhere” to a circle indicates the start state. In our game the start state is
the bedroom. The double circle indicates an accepting state. An accepting state identifies a desired
outcome. In our game, the desired outcome is the kitchen. Note that depending on your sequence of
inputs (coin tosses) you may or may not have finished the game in the kitchen.

Finite-state machines are models. Using a finite-state machine to model a process allows you to
analyze the process without having to actually implement the process.

Use the FSM model of our game to help you answer the following questions about our game.

Questions:

1. Biyu tosses the coin 6 times with the following results: T H T H T H. Which room does Biyu
finish in?

2. Salmaan tosses the coin 10 times with the following results: T T H T H H T T H T. Which
room does Salmaan finish in?

3. Leticia tosses the coin 7 times with the following results: H H T T ? T T. If Leticia finishes in
the bathroom, what was the result of her 5th coin toss?

4. Pablo tossed the coin 12 times. His last coin toss landed “tails”. Did Pablo finish in the
kitchen? Yes, no, or maybe (depending on the actual sequence)?

5. Rashida tossed the coin 9 times. Her last coin landed “heads”. Did Rashida finish in the
kitchen? Yes, no, or maybe (depending on the actual sequence)?

6. Armando tossed the coin 3 times. Which room is it not possible for Armando to finish in?

More Info:

Check out the CEMC at Home webpage on Wednesday, April 8 for the solution to Where Am I?

At a very abstract level, all computers are finite-state machines, moving from state to state depend-
ing on input received. To learn more about this topic, you can view videos of past Math Circles
presentations such as the ones on Finite Automata recorded in Fall 2018.
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https://cemc.uwaterloo.ca/events/mathcircle_presentations_inter.html

