
Discussion 7: More Recursion 
 

Fractals 
 
Write out code to draw the fractal below. The sprite starts out at the bottom left corner of 
the image facing right and ends in the position the sprite is in in the picture. The 
rectangle is always ⅔ of the length of the entire line and ⅓ the height. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fractal level (level) size (size):  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Recursion 

 
Multiply 
In the box below, write a recursive function, multiply(x, y), that returns x multiplied by y 

WITHOUT using the block. You may use any other math reporter. 

 
 
 
Exponent 
In the box below, write a recursive function, exponent(x, y), that returns x raised to 

the power of y. 

 
 
 
 
 
 
 
 
 
Fibonacci 
The Fibonacci sequence is a mathematical sequence where each number in the 
sequence is defined as the sum of the two previous numbers. Here are the first few 
digits of the Fibonacci sequence: 1, 1, 2, 3, 5, 8, 13, 21, ... 
 
a. In the box below, write Fibonacci(n) recursively so it returns the nth Fibonacci 

number.  
 
  

 
 
 
 
 
 
 
b. What is the runtime of Fibonacci? 

______________________________________________ 

exponent(x, y): 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fibonacci(n): 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



A Little Town in Alabama... 

 
 
 
a. Write a recursive function to find the force of a mobile. 
 
 
 
 
 
 
 
 
 
 
b. As a function of the number of objects in a mobile, what is the runtime of Force? 

 
 
c. Your solution was recursive. Could you have written it iteratively? 
 
 
 
 
 
 

Force(mobile): 

 
 
 
 
 
 
 
 

 
 



Path Home 

 
In this problem, you are given a map and a starting location, and it is your task to figure 
out whether you can reach home from your starting position.  
 
For example, in the map to the right, where arrows represent paths you 
can take from one place, path-home would return true if your starting 
position is 7, and false if your starting position is 5.  
 
You are given the following helper blocks:  
 

● : returns true if the input place is your home 

● : returns true if the input place is a dead end 

● : returns the place you will be at if you go left from the input 
place. Gives an error if the input place is a dead end.  

● : returns the place you will be at if you go right from the input 
place. Gives an error if the input place is a dead end.  

 
Here are some example calls to the helper blocks, based on the map above.  

 
 

    

1 false true ERROR ERROR false 

2 false true ERROR ERROR false 

3 false true ERROR ERROR false 

4 false true ERROR ERROR false 

5 false false 1 2 false 

6 true false 3 4 true 

7 false false 5 6 true 

 
Below, write path_home recursively. 

 
path_home(place): 
 
 
 
 
 
 


