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Recursion

• A recursive function is a function that calls itself

• It's a beautiful, powerful concept!

• Anything you can do with a loop, you can do with recursion.
• Many algorithms in computer science are simpler when expressed recursively.



Hands-on: A Recursive Function

• Open lec16 / 00-recursion-demo-app.ts

• Under the print statement that prints "Recur!", still inside of the else block, 
try calling:

f(n - 1);

• Now try changing the call to f in main to use 2 as an argument instead of 0.

• Done? Try other numbers, as well...



Recursion and the Call Stack

• Recursion relies on each function call having its own frame on the call stack

• A frame's local variable values are independent of other frames'

• The Return Address (bookmark) added to the new frame ensures we come 
back to where we left off, then we jump back to the start of the same 
function with a new frame.

• You've been doing this between functions and methods all semester. The 
only difference is with recursion we're calling the same function.



What happens when the following code runs?

• Open 01-stack-overflow-app

• Run it.

• Scroll wayyy down...

let main = async (): void => {
print("Enter main()");
f(10);
print("Leave main()");

};

let f = (n: number): void => {
print("Enter f(" + n + ")");
f(n - 1);
print("Leave f(" + n + ")");

};





What's a "Stack Overflow Error"?

• Remember, every function call gets its 
own frame on the call stack for storing 
its parameters and local variables

• Here we're continuing to infinitely call 
the same function using recursion

• Each frame on the stack requires 
memory, though!

• When the stack grows too tall, we run 
out of memory and crash.



How do we prevent Stack Overflows?

• The same way we prevent infinite loops.

• We need a test condition at which point we stop recurring.

• This is called a base case.

• Additionally, we need something to change as we recur. 
Typically, this is the argument we pass to successive recursive calls.
• The change much bring our computation closer to reaching the base case.



Follow-Along: Adding a Base Case

1. When you run this file, you will see another Stack Overflow error. Let's 
fix it!

2. In the function f, add an if statement that tests if n is less than or equal 
to 0
1. If so, print out "Base case!"
2. Otherwise, call the f function again recursively with an argument of n – 1

3. Try running again! Try changing the argument in main to test.

4. Check-in when you're complete!



function f(n: number): void {
print("Enter f(" + n + ")");
if (n <= 0) {

print("Base Case!");
} else {

f(n - 1);
}
print("Leave f(" + n + ")");

}

Recursive Case

Base Case

1. Notice when a function call reaches the base case, it does not recur

2. The recursive case is recurring and changing the argument it recurs with
• Notice this argument is bringing the value n towards to the base case. What would 

happen if it were f(n+1)?



Every Recursive Function Needs a Base Case

• The base case marks the end of a 
series of recursive function calls.

• Until the computer reaches the base 
case, each recursive call is adding 
another frame to the stack.

• Once the base case call returns, 
control returns to the return address 
inside its originating call, and so on.


