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Functions

example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py °

example.py

7 Created by Brant Faircloth on 27 Jan 2016}
Copyright 2016 Brant C. Faircloth. All rights reserved.

def functionl():
print("BIOL 7800")

def main():
functionl()

if _name__ == '_main__"':
main()

File 0 example.py*  7:42 LF  UTF-8 Python



Functions

What are they?

A function is an organized group of statements
with a name

You specity the statements that run when you
“call” the function name.



Functions

What are they”?

print () Is a function
IS a function
int () Is a function
float () Is a function
etc., etc., etc.



170

Functions

What are they”?

For example, this is the
source code

for

random.randrange

o random.py

def randrange(self, start, stop=None, step=1l, _int=int):
"""Choose a random item from range(start, stopl[, stepl).

This fixes the problem with randint() which includes the
endpoint; in Python this is usually not what you want.

istart = _int(start)
if istart != start:
raise ValueError("non-integer arg 1 for randrange()")
if stop is None:
if istart > 0:
return self._randbelow(istart)
raise ValueError("empty range for randrange()")

istop = _int(stop)
if istop != stop:
raise ValueError("non-integer stop for randrange()")
width = istop - istart
if step == 1 and width > 0:
return istart + self._randbelow(width)
if step == 1:
raise ValueError("empty range for randrange() (%d,%d, %d)" 3

istep = _int(step)
if istep != step:
raise ValueError("non-integer step for randrange()")
if istep > 0:
n = (width + istep - 1) // istep
elif istep < O:
n = (width + istep + 1) // istep
else:
raise ValueError("zero step for randrange()")



Functions

Why?

1. Allow you to
organize and group
statements

25

File O

def

def

def

def

if __name__ ==

example.py e

function_to_reverse_complement(sequence_data):

pass

function_to_complement(sequence_data):

pass

function_to_reverse(sequence_data):

pass

main():

data = 'ACGTGTCGTCACAC'
function_to_reverse_complement(data)
function_to_complement(data)
function_to_reverse(data)

__main__":
main()

example.py* 25:1 LF

UTF-8

@ = example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

Python



Functions

Why?

2. Allow you to reuse

statements
(and only write them once)

@® = example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

def

def

def

19 |
def

—
——

if _ _name__

File O

example.py ®

function_to_reverse_complement(sequence_data):

pass

function_to_complement(sequence_data):

pass

function_to_reverse(sequence_data):

pass

main():

data = 'ACGTGTCGTCACAC'
function_to_complement(data)
function_to_reverse(data)
function_to_complement(data)

__main__"':

main()

s example.py* 19:1 LF

UTF-8

Python



Functions

Why?

3. Allow you to

divide up programs

(smaller pieces easier to
follow AND debug)

19

File O

def

def

def

def

if __name__ ==

example.py ®
function_to_reverse_complement(sequence_data):
pass

function_to_complement(sequence_data):

pass

function_to_reverse(sequence_data):

pass

main():

data = 'ACGTGTCGTCACAC'

function_to_complement(data)
function_to_reverse(data)
function_to_complement(data)

__main__"':
main()

sues example.py* 19:1 LF

UTF-8

@® = example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

Python



unctions

Why? . @® = example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py e

def function_to_reverse_complement(sequence_data):

4. Functions are
re-usable

pass

def function_to_complement(sequence_data):

pass

def function_to_reverse(sequence_data):

pass

We can import example.function_to_reverse
and use it in another programs

One reason to keep them small and



Anatomy of a Function

the function name

(R

©® = example.py — /Users/bcf/Dropbox (faircloth-lab)/Clas

example.py e

def an argument (optional)
S | (passed to function)

def fname(arg):
""mfunction description""" +——— a description

(can access)
pass fname. doc__

7

pbasically means skip

fxn for now.
(this is where your code will go)



Anatomy of Some Functions

® ® = example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py o

def fname(arg):
"""function description

pass

def examplel():
"""reverse a string"""
s = 'this is my string'
print("One way:")
print(''.join(reversed(s)))

def example2():
"""reverse a string another way
s = 'this is my string'
print("Another way:")
print(s[::-1])

cemtel) ¢—— \What didn’t | do?

File O example.py* 3:1 LF UTF-8 Python



Anatomy of a Function

Here, we are passing four values into the function
using arguments

@® = example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py *

arguments (optional)

/ (passed to function)

def fname(argl, arg2, arg3, arg4):
"""function description"""

print(argl)
print(arg2)
print(arg3)

fname('"cats", "better", "than", "dogs")

File 0 No | example.py* 7:29 LF UTF-8 Python



Anatomy of a Function

Arguments are optional

@® = example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py ®

arguments (empty)

def fname():
""function description

print("rabbits")
print("are")
print("better")

13 fnameij

File O example.py* 13:8 LF UTF-8 Python



Anatomy of a Function

Arguments can also have default values

@® = example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py .

def fname(argl="rabbits"):
"""function description

print(argl)
print("are")
print("better")

13 fnameil

File O example.py* 13:8 LF UTF-8 Python



Anatomy of a Function

Arguments can also have default values
that can be overridden

@® = example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py .

def fname(argl="rabbits"):
"""function description"""

print(argl)
print("are")
print("better")

fname ("scorpions”) === \\/@'’re overriding the default

File O example.py* 1:1 LF UTF-8 Python



Anatomy of a Function

Order matters
Arguments with defaults come last.

O @® ® example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

" example.py

5 def fname(argl="rabbits", arg2):
"""function description™""

print(argl)
print("are")
print("better")

fname("scorpions")

File 1 example.py 5:31 LF UTF-8 Python



Anatomy of a Function

Order matters
Arguments with defaults come last.

| NON | example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py

bcf at brant-4 in ~/Dropbox/Classes/BIOL7800/temp
File 1 $ python example.py
File "example.py"”, line 5
def fname(argl="rabbits", arg2):

A

SyntaxError: non-default argument follows default argument



Anatomy of a Function

Function variables are local

® ® H example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py ®

def fname(argl="rabbits"):
"""function description"""
print(argl)
print("are")
print("better")
11

fname("scorpions")

File 1 example.py* 11:1 LF UTF-8 Python



Anatomy of a Function

Function variables are local

(to the function)

. ® H example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py o

def fname(argl="rabbits"):

""“"function description"""

print(argl)

print("are")

print("better")
11

fname("scorpions")
eprint argl

File 1 example.py* 11:1

bcf at brant-4 in ~/Dropbox/Classes/BI0OL7800/temp
$ python example.py
scorpions
are
better
Traceback (most recent call last):
File "example.py"”, line 14, in <module>
print(argl)
NameError: name ‘argl’' 1s not defined




Anatomy of a Function

Functions can return values (but don’'t have to)

@® = example.py — /Users/bcf/Dropbox (fai

example.py

def fname(argl):

"""function description

8 print(argl + arglﬂ
fname(2)
File O example.py* 8:23
‘void” functions
(do not return a value)

@® = example.py — /Users/bcf/Dropbox (fair

example.py ®

def fname(argl):
6 """function description"""

result = argl + argl
return result

from_fname_function = fname(2)

File O example.py* 6:31

“fruitful” functions

(return a value)



Anatomy of a Function

S0, why does this work?

File 1

m example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py

argl = "hot dogs"

def fname():
"""function description”""

print(argl)

print("are")
print("better")

fname()
print(argl)

example.py 8:32

(py35)
bcf at brant-4 in ~/Dropbox/Classes/BIOL7800/temp

$ python example.py

hot dogs

are

better

hot dogs

(py35)

bcf at brant-4 in ~/Dropbox/Classes/BIOL7800/temp

5 i



Anatomy of a Function

So, why does this work?

O O m example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py

argl = "hot dogs" «———————————— iﬂ “maiﬂ” prOgram

def fname():
"""function description"""

print(argl)

print("are")
print("better")

fname()
print(argl)

File 1 example.py 8:32 LF UTF-8 Python



Anatomy of a Function

So, why does this work?

O O m example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py

arg1 = ot dogs" e AKA “global” variable

def fname():
"""function description"""

print(argl)

print("are")
print("better")

fname()
print(argl)

File 1 example.py 8:32 LF UTF-8 Python



“slobal” variables

You generally should them

. O H example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

16

File 1

example.py .

But, if you use them,
ARGL = "hot dogs" ——tho convention IS

e to CAP their names

"""function description"""

print("are")

print("better") That Way, yOU knOW
they are global

fname()

example.py* 16:1 LF UTF-8 Python



“slobal” and “local” refer to
Variable Scope

® ® H example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py e

But, if you use them,
ARGL = "hot dogs" e the convention Is
e to CAP their names

"""function description"""

print("are")

print ("better") That way, you know
they are global

fname()

16 |

File 1 example.py* 16:1 LF UTF-8 Python



Variable Scope

main () function helps ensure variables are “encapsulated”

® ® ® example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

“ example.py

All variables here are
encapsulated, thus “local”

def fname(argl):
"""function description™""

print(argl)
print("are")

P They can't easily to
other, unintended functions

def main():
varl = "hot dogs"
fname(varl)

if _name___ == '__main__':
18 main()

File 0 example.py* 18:8 (1, 6) LF  UTF-8 Python



Flow of Execution

@® = example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

“ example.py ®

def fname(argl):
"""function description"""

r 1t = argl + argl .
return result What is the
flow of execution
def main(): here’?
varl = 2

from_fname_function = fname(varl)
print(from_fname_function)

if _name__ == '__main__"':
main()

File O example.py* 1:1 LF UTF-8 Python



Flow of Execution

@® = example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py ®

Created on Tue Jan 26 12:41:32 2016

@author: Marco What is the
flow of execution
| here?
def main():

def get_numbers():

print([elem for elem in range(®, 51, 5)1)
return get_numbers()

if __name__ == '__main__
main()
18

File 0 No Issues example.py* 18:1 LF UTF-8 Python



Flow of Execution

@® = example.py — /Users/bcf/Dropbox (faircloth-lab)/Classes/BIOL7800/temp

example.py .

Created on Tue Jan 26 12:41:32 2016

What is

def main(): SSIiSJ'ItI‘,
o get_numbers() — wrong?

def get_numbers():

print([elem for elem in range(@, 51, 5)])
return get_numbers()

if __name__ == '__main__
main()

File 2 example.py* 1:1 LF UTF-8 Python



