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One of the most fascinating sequences in the study of mathematics is the Fibonacci 

sequence, named after a 12th century Italian mathematician.  The first two numbers in 

the sequence are both defined to be 1.  Every number thereafter is the sum of the two 

preceding numbers. The first ten numbers in the sequence then become as shown in 

Figure 1.  We see, in general, that for n > 2, 

Fn = Fn-1 + Fn-2.  (Equation 1) 

 

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 … 

1 1 2 3 5 8 13 21 34 55 … 

 

Figure 1 

 

Although there are many algorithms to compute the numbers in the Fibonacci 

sequence, in this challenge lesson we are going to use a technique known as 

recursion.  This is by no means the most efficient way, but it will help you to learn how 

to use OzoBlockly functions and find out what recursion is.  With recursion, a function 

calls itself.  If you studied the Depth First Tree Traversal example on OzoBlockly.com, 

you saw recursion there; the function (or procedure) searchSubtree called itself twice. 

Equation 1 above for the Fibonacci sequence indicates that we could use recursion to 

compute successive numbers in the sequence.  We can find the nth Fibonacci number 

if we know the (n-1)st and (n-2)nd numbers in the sequence.  Figure 2 shows OzoBlockly 

code for a recursive function that can be used to compute Fibonacci numbers. 
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Figure 2 

We have named the function fibonacci.  The function has an input we call x, which is 

the index number of the term that we wish to compute in the Fibonacci sequence.  

The function consists of three separate if-return statements. If x is one, we simply return 

the value 1, which is by definition the value of the first term in the sequence.  If x is two, 

we again return the value 1, which is by definition the value of the second term in the 

sequence.  If x>2, we use recursion to call fibonaccix-1 and fibonaccix-2, which are 

added together. Note that once a function has returned a value, no further statements 

within the function are executed.  Also note that the OzoBlockly code “to fibonacci 

with x” is the function while the OzoBlockly code “fibonacci with x” is a statement that 

calls the fibonacci function. You are encouraged to use the fibonacci function of 

Figure 2 in programming your solution to this challenge. 

To get a feel for how the recursive fibonacci function works, you can study the 

recursive calling tree for the sixth term in the sequence F6. This tree appears in Figure 3.  

Note that each of the leaves shown in green in the figure returns the value 1. With eight 

such leaves, the value of F6 then turns out to be 8. There are five levels of recursion.  

You can imagine the inefficiency of this process as the value of n increases in 

computing Fn. Yet recursion does have a beautiful simplicity in its concept, and we 

can certainly program Ozobot Bit using this recursive algorithm.   
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Figure 3 

So how can we turn Ozobot Bit into a “Fibonacci Traveler”?  For ready reference Figure 

4 shows the maze that we will use.   A larger copy of the maze, suitable for printing and 

using with Ozobot Bit can be found on the last page of this document. Let’s look at the 

challenge requirements. 

Challenge Requirements 

1. Use Mode 4 (Advanced) or higher to program this challenge. 

2. Ozobot Bit must use the recursive algorithm discussed on the preceding pages to 

compute the values for nth Fibonacci number Fn.  

3. Ozobot Bit will start on the gray circle in the direction shown by the arrow. 

4. Ozobot Bit will generate a random number between 1 and 10, as he will be 

computing only Fibonacci numbers between F1 and F10. 

5. Anytime that Ozobot Bit is in motion on the maze, he will show a solid BLUE light. 

6. Anytime that Ozobot Bit reaches an intersection, he will go straight through and not 

turn. 
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7. If Ozobot generates the random number 7, for example, then he will stop at the 

intersection labeled F7, and will blink GREEN 13 times since F7 = 13. 

8. He will then start moving again (with a solid BLUE light), continue to the “finish” line, 

cross it, and repeat the cycle over-and-over, ad infinitum, or until you remove him 

from the maze or his battery is dead. 

9. On each cycle of the path, he will select a new random number n and stop at the 

intersection for that random number and blink GREEN Fn times before continuing to 

the “finish” line.  Note that at the bottom of the maze is a table of the first 10 

Fibonacci numbers for ready reference to check that Ozobot is blinking GREEN the 

correct number of times on each lap. 

10. Be sure to calibrate Ozobot Bit on paper before starting the maze. 

 

Figure 4 

Have fun with this challenge lesson!  You will have a great feeling of accomplishment 

when you have turned Ozobot Bit into a perfect “Fibonacci Traveler”! 
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OzobotBitOzobotBitOzobotBitOzobotBit————the Fibonacci Travelerthe Fibonacci Travelerthe Fibonacci Travelerthe Fibonacci Traveler

F6F7F8F9F10

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
1 1 2 3 5 8 13 21 34 55


