Mini-Lecture 4

Functions



Function Calls

e Python supports expressions with math-like functions
= A function in an expression is a function call

= Will explain the meaning of this later

* Function expressions have the form fun(x.y,..

7_\

function argument
name

 Examples (math functions that work in Python):
= round(R.44)
= max(a+3,24)
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Function Calls

e Python supports expressions with math-like functions
= A function in an expression is a function call

= Will explain the meaning of this later

* Function expressions have the form fun(x.y,..

7_\

function argument
name

 Examples (math functions that work in Python):
= pround(2.34) Arguments can be ]

any expression
= max(a+3,24)
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Built-In Functions

* You have seen many functions already
= Type casting functions: int(), float(), bool()
* Dynamically type an expression: type()
= Help function: help() { Arguments go in (),

but name() refers to
function in general

—

* Quit function: quit()

* One of the most important function 1s print()
= print(exp) displays value of exp on screen

= Will see later why this 1s important
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Built-in Functions vs Modules

e The number of built-in functions 1s small

" http://docs.python.org/3/library/functions.html
e Missing a lot of functions you would expect
= Example: cos(), sqrt()

* Module: file that contains Python code
= A way for Python to provide optional functions
= To access a module, the import command

= Access the functions using module as a prefix
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http://docs.python.org/2/library/functions.html

Example: Module math

>>> import math

>>> math.cos(0)

1.0

>>> ¢08(0)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

NameError: name 'cos' is not defined

>>> math.pi

3.141592653589793

>>> math.cos(math.pi)

-1.0
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Example: Module math

>>> import math To access math ]
functions

>>> math.cos(0)

1.0

>>> ¢0s(0)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'cos' is not defined

>>> math.pi
3.141592653589793
>>> math.cos(math.pi)
-1.0
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Example: Module math

>>> import math To access math
functions
>>> math.cos(0)
Functions
1.0 :
require math
>>> ¢08(0) prefix! )

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'cos' is not defined

>>> math.pi
3.141592653589793
>>> math.cos(math.pi)
-1.0

8/31/18 Functions



Example: Module math

>>> import math
>>> math.cos(0)
1.0

>>> ¢0s(0)

.
To access math
functions

J

Functions
require math
prefix!

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

NameError: name 'cos' is not defined

>>> math.pi

Module has ]

3 1415926535897973 variables too!

>>> math.cos(math.pi)

-1.0
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Example: Module math

>>> import math & 10 access math )
P functions Other Modules
>>> math.cos(0)
, A
10 Functions .
' require math 10
>>> ¢08(0) prefix! ) = Read/write from files
Traceback (most recent call last): e random

File "<stdin>", line 1, in <module>

NameError: name 'cos' is not defined

>>> math.pl Module has ]
3 1415926535897973 variables too!

>>> math.cos(math.pi)
-1.0
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= Generate random numbers

= (Can pick any distribution

e string

= Useful string functions

Sy
= Information about your OS
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Using the from Keyword

>>> import math ___* Be careful using from!
Must prefix with ]

>>> math.pi module name

4.1415926535689798

e Using import 1s safer

* Modules might conflict
>>> from math import pi (functions w/ same name)

S>> 1 No prefix needed o
bl for variable pi * What if import both?
3.141692658589793

>>> from math import *

e Example: cos

= 2 modules: math, numpy
>>> ¢08(pi)

= Both have func. cos()
-1.0 X{ No prefix needed ]

for anything in math = Each has tradeotfs
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Other Variations

>>> import math as m
>>> m.co8(0)

1.0

>>> from math import cos
>>> ¢08(0)

1.0

>>> gin(0)

ERROR
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9.2. math — Mathematical functions

This module is always available. It provides access to the mathematical functions defined by the C standard.

These functions cannot be used with complex numbers; use the functions of the same name from the cmath module if you require support for com-
plex numbers. The distinction between functions which support complex numbers and those which don’t is made since most users do not want to
learn quite as much mathematics as required to understand complex numbers. Receiving an exception instead of a complex result allows earlier de-
tection of the unexpected complex number used as a parameter, so that the programmer can determine how and why it was generated in the first
place.

The following functions are provided by this module. Except when explicitly noted otherwise, all return values are floats.

9.2.1. Number-theoretic and representation functions

math.ceil(x)
Return the ceiling of x, the smallest integer greater than or equal to x. If x is not a float, delegates to x.__ceil_ (), which should return an
Integral value.

math. copysign(x, y)

Return a float with the magnitude (absolute value) of x but the sign of y. On platforms that support signed zeros, copysign(1.0, -0.0) returns
-1.0.

math. fabs(x)
Return the absolute value of x.

math. factorial(x)
Return x factorial. Raises valueError if x is not integral or is negative.

math. £loor(x)
Return the floor of x, the largest integer less than or equal to X If xis not a float,_delegates to x. _floor (). which should return an Integral

value.

P http://docs.python.org/library

Return fmod(x, y), as defined by the platform C library. No

C standard is that fmod(x, y) be exactly (mathematically; tO™TIITE DTCCISIOT) COUaT O X = 17y 10T SOTE TTTCOeT 7T U tat e TesuTt as e
same sign as x and magnitude less than abs(y). Python’s x & y returns a result with the sign of y instead, and may not be exactly computable for
float arguments. For example, fmod(-1e-100, 1el00) is -le-100, but the result of Python’s -1e-100 % 1e100 is 1e100-1le-100, which cannot be
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math.ceil (X)

Return the ceiling of x as a float, the smallest integer value greater than or equal to x.
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math. fabs(x)
Return the absolute value of x.

math. factorial(x)
Return x factorial. Raises valueError if x is not integral or is negative.

math. £loor(x)
Return the floor of x, the largest integer less than or equal
value.

floor (). which should return an Integral

o . If x is not a float, delegates to x.
math. fmod(x, y)

Return fmod(x, y), as defined by the platform C library. Noj http : //dOC S 'python 'Org/library

C standard is that fmod(x, y) be exactly (mathematically; tO™TIITE DTCCISIOT) COUaT O X = 17y 10T SOTE TTTCOeT 7T U tat e TesuTt as e
same sign as x and magnitude less than abs(y). Python’s x & y returns a result with the sign of y instead, and may not be exactly computable for
float arguments. For example, fmod(-1e-100, 1el00) is -le-100, but the result of Python’s -1e-100 % 1e100 is 1e100-1le-100, which cannot be
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math. £loor(x)

Return the floor of x, the largest integer less than or equal to x. If x is not a float delegates to x. floor (). which should return an Integral
value.

P http://docs.python.org/library

Return fmod(x, y), as defined by the platform C library. No

C standard is that £fmod(x, y) be exactly (mathematically; tO™TTITIIITE PIECISIOT COUa O X = Ly ToT SomE meger oucm ar e resur nas ore
same sign as x and magnitude less than abs(y). Python’s x & y returns a result with the sign of y instead, and may not be exactly computable for
float arguments. For example, fmod(-1e-100, 1el00) is -le-100, but the result of Python’s -1e-100 % 1e100 is 1e100-1le-100, which cannot be
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