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If you can’t log in to Moodle...

http://histo.ucsf.edu/BMS270/
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Review

Topic Learning Python Dive Into Python

Types (string, int, float, list) 2 3
Assignment (=, +=) 2 3
Slicing and indexing 4 3.2
References and copying 2.6 3.2
if statement 3 2.5
for loops 3 6
import and reload 5 2
Defining functions 4 2

def mean ( x ) :
s = 0 . 0
f o r i i n x :

s += i
return s / l e n ( x )
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Gotchas

Case matters (True, not TRUE or true)

Strings are quoted, names of things are not.

mystring = “mystring”

Square brackets, [ and ], are for lists and indexing:

ratios = [.25, .5, 1.0, 2.0, 4.0]
ratios[0]
ratios[:3]

Modules need to be saved with the “.py” extension

No: “mymodule”
Yes: “mymodule.py”
Python generates: “mymodule.pyc”
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Gotchas

Statements that precede code blocks (if, def, for, while, ...)
end with a colon.

def mean ( x ) :
s = 0 . 0
f o r i i n x :

s += i
return s / l e n ( x )

In interactive sessions (e.g., IDLE), blocks need to be followed
by a blank line.

Loop variables retain their state after the loop is finished (so if
you want to reuse the variable, you need to reinitialize it).
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Gotchas

If you reassign a built-in variable, you can restore it by referencing
the builtin namespace:

# Sum a l i s t
x = sum ( [ 1 , 2 , 3 , 4 , 5 ] )

# Oops , we ’ r e b i n d i n g the name ”sum” to
# someth ing e l s e !
sum = x

# Now i t doesn ’ t work any more !
sum ( [ 1 , 2 , 3 , 4 , 5 ] )

# Here ’ s how to f i x i t :
sum = b u i l t i n s . sum
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Mean

def mean ( x ) :
s = 0 . 0
f o r i i n x :

s += i
return s / l e n ( x )

def mean ( x ) :
return sum ( x )/ f l o a t ( l e n ( x ) )
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Standard Deviation

σx =

√∑N
i (xi − x̄)2

N − 1

def s t d e v ( x ) :
m = mean ( x )
s = 0 . 0
f o r i i n x :

s += i ∗∗2 − m
from math import s q r t
return s q r t ( s /( l e n ( x ) − 1 ) )
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Pearson’s Correlation Coefficient

def p e a r s o n ( x , y ) :
mx = mean ( x )
my = mean ( y )
s x y = 0 . 0
s s x = 0 . 0
s s y = 0 . 0
f o r i i n ra ng e ( l e n ( x ) ) :

dx = x [ i ] − mx
dy = y [ i ] − my
s x y += dx∗dy
s s x += dx∗∗2
s s y += dy∗∗2

from math import s q r t
return s x y / s q r t ( s s x ∗ s s y )

r(x, y) =

∑
i (xi − x̄)(yi − ȳ)√∑

i (xi − x̄)2
√∑

i (yi − ȳ)2
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Binary files are like genomic DNA

hexdump -C computers.png

fp = open(“computers.png”)
fp.read(50)
fp.close()
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Text files are like ORFs

hexdump -C 3 4 2010.txt
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OS X sometimes uses CR newlines

hexdump -C macfile.txt

tr ’\r’ ’\n’ < macfile.txt > unixfile.txt
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Windows uses CRLF newlines

hexdump -C dosfile.txt
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Subject, verb that noun!

return value = object.function(parameter, ...)
“Object, do function to parameter”

file = open(“myfile.txt”)

file.read()

file.readlines()

for line in file:

string.split() and string.join()

file.write()
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Homework

1 Read PNAS 95:14863

2 Experiment with reading the first few bytes of different files
on your computer. Can you distinguish binary files from text
files?

3 Create a simple data table in your favorite spreadsheet
program and save it in a text format (e.g., save as CSV or
tab-delimited text from Excel1). Practice reading the data
from Python.

1Note for Mac users: Excel will offer you Macintosh and DOS/Windows
text formats. Choose DOS/Windows; otherwise, Python will think that the
entire file is a single line.
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