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Environment Diagrams for Nested Def Statements

def make_adder(n):
def adder (k) :
return kK + n
return adder

add_three = make_adder(3)
add_three(4)

Global frame

make_adder
add_three

fl: make_adder [parent=G]

n |3
adder

Return
value

f2: adder [parent=fl]

k 4

Return 7
value

Interactive Diagram
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func adder (k) [parent=fl]
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When a function is defined:
Create a function value: func <name>(<formal parameters>) [parent=<label>]

Its parent is the current frame.
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.

fl: make_adder func adder (k) [parent=f1l]

Bind <name> to the function value in the current frame

When a function is called:

1. Add a local frame, titled with the <name> of the function being called.
X 2. Copy the parent of the function to the local frame: [parent=<label>]
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y” 1is not
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return g(x)
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The Environment Diagram for Function Composition

def square(x):
return x * x

def make_adder(n):
def adder (k):
return kK + n
return adder

def composel(f, g):
def h(x):
return f(g((x))
return h

composel(square, make_adder(2)) (3)

fl:

f2:

f3:

f4:

Global frame

square
make_adder

composel

make_adder [parent=Global]
n (2
adder

Return
value

composel [parent=Global]
f

g
h

Return
value

h [parent=f2]

adder [parent=f1l]

Interactive Diagram
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The Environment Diagram for Function Composition

1 def square(x):
) return x * x

def make_adder(n):
5 def adder (k):
return kK + n
7 return adder
def composel(f, g):
def h(x):
11 return f(g(x))
return h

A

Return value of make_adder 1is
an argument to composel

fl:

f2:

f3:

4.

Global frame

square | °
make_adder

composel

make_adder [parent=Global]
n |2
adder‘

Return
value

composel [parent=Global]

)

g
h
Return
value |
h [parent=f2]
x 3
adder [parent=f1l]
k3

Interactive Diagram

func

func

func

func

square(x) [parent=Global]
make_adder(n) [parent=Global]
composel(f, g) [parent=Global]

adder (k) [parent=fl]

func

h(x) [parent=f2]
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Lambda Expressions

>>> X = 10 An expression: this one
evaluates to a number

S RERR SEOE . e
>>> square =i X x X :
A : Also an expression:

evaluates to a function

>>> square = lambda Xx: X * X |

Important: No "return" keyword! ]

A function -
with formal parameter x

>>> square(4)
16 [ Must be a single expression ]

Lambda expressions are not common in Python, but important in general

Lambda expressions in Python cannot contain statements at all!



Lambda Expressions Versus Def Statements



Lambda Expressions Versus Def Statements

VS



Lambda Expressions Versus Def Statements

square = lambda x: X * X VS



Lambda Expressions Versus Def Statements

square = lambda x: X * X

def square(x):
VS return x x Xx



Lambda Expressions Versus Def Statements

square = lambda x: X * X

VS def square(x):
return x x Xx

* Both create a function with the same domain, range, and behavior.



Lambda Expressions Versus Def Statements

G

square = lambda x: X * X

VS def square(x):
return x x Xx

* Both create a function with the same domain, range, and behavior.

* Both functions have as their parent the frame in which they were defined.



Lambda Expressions Versus Def Statements

O

square = lambda x: X * X

VS def square(x):
return x x Xx

* Both create a function with the same domain, range, and behavior.
* Both functions have as their parent the frame in which they were defined.

e Both bind that function to the name square.



Lambda Expressions Versus Def Statements

square = lambda x: X * X

VS def square(x):
return x x Xx

Both create a function with the same domain, range, and behavior.

Both functions have as their parent the frame in which they were defined.

Both bind that function to the name square.

Only the def statement gives the function an intrinsic name.



Lambda Expressions Versus Def Statements

square = lambda x: X * X

VS def square(x):
return x x Xx

Both create a function with the same domain, range, and behavior.

Both functions have as their parent the frame in which they were defined.

Both bind that function to the name square.

Only the def statement gives the function an intrinsic name.

Global frame ‘////,——~>func A(x) <line 1> [parent=Global]
square

fl: A <line 1> [parent=Global]
X |4

Return
value



Lambda Expressions Versus Def Statements

square = lambda x: X * X

VS def square(x):
return x x Xx

Both create a function with the same domain, range, and behavior.

Both functions have as their parent the frame in which they were defined.

Both bind that function to the name square.

Only the def statement gives the function an intrinsic name.

Global frame ‘////,——~>func A(x) <line 1> [parent=Global]
‘square |

fl: A <line 1> [parent=Global]
X |4

Return
value



Lambda Expressions Versus Def Statements

O

square = lambda x: X * X

VS def square(x):
return x x Xx

Both create a function with the same domain, range, and behavior.

Both functions have as their parent the frame in which they were defined.

Both bind that function to the name square.

Only the def statement gives the function an intrinsic name.

Global frame /——rfunci')\éx) <line 1> [parent=Global]
isquare F A

---------- The Greek
letter lambda

fl: A <line 1> [parent=Global]
X |4

Return
value




Lambda Expressions Versus Def Statements

O

square = lambda x: X * X

VS def square(x):
return x x Xx

Both create a function with the same domain, range, and behavior.

Both functions have as their parent the frame in which they were defined.

Both bind that function to the name square.

Only the def statement gives the function an intrinsic name.

Global frame /——rfunci')\éx) <line 1> [parent=Global]
isquare F A

................ E The Greek
................ : letter lambda

X |4

Return
value




Lambda Expressions Versus Def Statements

a

square = lambda x: X * X

VS def square(x):
return x x Xx

Both create a function with the same domain, range, and behavior.

Both functions have as their parent the frame in which they were defined.

Both bind that function to the name square.

Only the def statement gives the function an intrinsic name.
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