
CS105 : Saelee

Methods



When programs get 
too large, they are harder to 
understand and maintain



How to manage complexity?
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Complexity is best managed 
through abstraction
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To manage complexity, it 
helps to break a program into

modules



Each module should 
implement a clearly defined 

function
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In Ruby, methods are used 
to modularize code



The Ruby core library 
consists of a ton of 
prewritten methods



You can write your own 
methods, too…



• def method_name
  # the method “body”
  # is made up of this code
end

• Method bodies can consist of an arbitrary amount of code

• Variable definitions

• Control structures

• Method invocations

Method Definition Syntax



Definition and Invocation
are separate steps!



• We already know how to do this!

• Just “call” the method by its name

• To invoke the method def’d as method_name:

• method_name

Invoking (Calling) Methods



def foo
  puts "foo was invoked"
end

foo
foo

Def
ini

tio
n &

 

Inv
oc

atio
n

foo was invoked
foo was invoked

Method 
definition

Method 
invocation



A defined method is not run 
by the interpreter 
until it is invoked



def foo
  puts "foo was invoked"
end

def bar
  puts "bar was invoked"
end

def baz
  puts "baz was invoked"
  foo
  bar
end

foo
bar
baz
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foo was invoked
bar was invoked
baz was invoked
foo was invoked
bar was invoked



return path

call path

Call and Return Order

• When multiple method calls are chained together, they 
return in a last-in-first-out (LIFO) order

• e.g., if we call foo, and foo calls bar, then bar calls baz ...

• baz returns to bar, bar returns to foo, then foo returns

foo bar baz



• Variables created and used within a method are “local” to 
that method (i.e., local scope)

• They cannot be seen or modified outside that method

• Allows us to not worry about accidental variable name 
conflicts between methods

• Note: applies to variables that begin with a lowercase letter

• Capitalized variables are “global” constants (should only 
be assigned a value once)

Variables in Methods



SEEN_BY_ALL = "global setting"

def foo
  my_var = "foo's setting"
  bar
  puts my_var
  puts SEEN_BY_ALL
end

def bar
  my_var = "bar's setting"
  puts my_var
  puts SEEN_BY_ALL
end

my_var = "main setting"
foo
puts my_var
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bar's setting
global setting
foo's setting
global setting
main setting



The Call Stack

• When a method is called, it reserves space for itself in 
memory in a region known as the Stack

• When a method returns, it releases its stack space for 
reuse (by other methods)

• Stack space is allocated/deallocated according to 
method call/return

• a.k.a. “LIFO memory management”

• Local variables and other method specific items are 
stored on the stack



call path

return path

foo’s stack frame

bar’s stack frame

baz’s stack frame

The Stack

Sta
ck

 

M
ana

ge
men

t

foo bar baz

By convention,
the stack grows
top-down



Communication with methods:
Parameters and Return values



• The “value” of a method is simply the value of the last 
expression in a method

• If this isn’t good enough, we can also explicitly specify the 
return value of a function with the return statement

Returning Values



Method Parameters

• In the method definition, list variable names (comma 
separated) for parameters after the method name

• Local variables that refer to parameter values

• In the method invocation, list values to be passed as 
parameters (comma separated) after the method name

• Any object can be passed as a parameter

• Parentheses around the parameter lists are optional, but 
frequently a good idea for clarity



def max(first, second)
  maxval = first
  if second > maxval
    maxval = second
  end
  maxval
end

puts max(82, 99)
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def max(first, second)
  if first > second
    return first
  else
    return second
  end  
end

puts max(82, 99)
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def max(first, second)
  if first > second
    first
  else
    second
  end  
end

puts max(82, 99)
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The “value” of an if statement is the last value
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Note: Number of parameters 
in the definition and the call 

must match!



def foo(arg1, arg2, arg3)
  # do something
end

foo 1, 2
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ArgumentError: wrong number of arguments (2 for 3)
	 method foo in test.rb at line 5
	 at top level in test.rb at line 5



What if I don’t know how 
many parameters I need?

• Solution 1: pack them into an array, and pass the array as 
a parameter

• Solution 2: “splat” syntax for automatically designating a 
method parameter as a catch-all



def max(first, *rest)
  maxval = first
  rest.each do |val|
    if maxval < val
      maxval = val
    end
  end
  maxval
end

puts max(10, 2, 5, 12, 18, 8, 9)
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Other parameters are 
automatically stored in this array



Default Parameter Values

• Sometimes certain parameters may have default values 
that can be used if the caller doesn’t specify them

• We can specify them in the method definition

• They then become optional in the method call



def greet(name="Everyone")
  puts "Hello, #{name}!"
end

greet
greet "Michael"
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Hello, Everyone!
Hello, Michael!


