
LING 408/508: Computational 
Techniques for Linguists

Lecture 27



Today's Topics

• Python numbers and strings
• Homework 11: 

• install nltk and nltk_data, see instructions at the end of the lecture



Python

• At the interpreter:



Python: Numbers

type: built-in function arithmetic operators:



Python: Numbers

import math
math.pi



Python: complex numbers

• Complex number library: 
• import cmath
• https://docs.python.org/3.0/library/cmath.html
sqrt is the square root function, e.g. sqrt(4)=2, sqrt(9)=3 etc.
>>> math.sqrt(-1)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: math domain error
• i is j in Python:

>>> cmath.sqrt(-1)
1j
>>> i = cmath.sqrt(-1)
>>> i*i
(-1+0j)

https://docs.python.org/3.0/library/cmath.html


Python: Numbers

• Python:
• Number data types: int, float
• Matters for things like division: /

• Javascript: 
• everything is a floating point number



Python

• range(): produces a list (sequence)
• range(n) [0,1,..,n-1]
• range(start,n) [start,start+1,..,n-1]
• range(start,n,step) [start,start+step,…,last]
•

last=start+k*step < n
• range(n,stop,-step) counts down

(pythonbook page 40)



Python Program: using range()
Python 2:
use raw_input() instead of input() for strings
eval(raw_input()))is equivalent to input()

convert string 
to float

how about to 2 
decimal places?



Formatted Output

• Lots of ways: (Old way in Python)

Notation comes originally from C's printf function
• printf also is a Bash shell command
http://www.tutorialspoint.com/c_standard_library/c_fu
nction_sprintf.htm

http://www.tutorialspoint.com/c_standard_library/c_function_sprintf.htm


Formatted Output

• %<width>.<precision><type>
• <type> = d, f, s
• <width> = minimum number of characters; right-justified by default, -

width => left-justified 0 = as wide as needed
• <precision> = number of places after decimal point

• e.g. 02d two digits wide, pad with 0 if needed



Formatted Output

• Newer way:
• https://docs.python.org/2/tutorial/inputoutput.html#fancier-output-

formatting
• Use {} for each argument 

• (can be numbered, e.g. {0}, {1},… or referenced by keyword {x})

{:width}

Note: use parentheses for print in Python3

https://docs.python.org/2/tutorial/inputoutput.html


Formatted Output

• Let's modify futval.py:

how about to 2 
decimal places?



Python integers

• Python 2 automatically converts to type long int (64 bit; 2's 
complement) from int (32 bit; 2's complement)
• Python 3: int is basically long int, but can go to any size (limited by 

available memory):



Python numbers

• explicit type coercion:
1. float()
2. int()
3. long() not in Python 3
4. complex(real,imaginary) complex numbers out of two floating point 

numbers
5. complex(string)



String slicing

• String is like an array of characters (strings):
• str[i] index i (from 0 to len(str)-1)
• str[-i] index i from the end (1 = last)
• str[i:j] slice from index i until index j-1
• str[:j] slice from index 0 until index j-1
• str[i:] slice from index i until end of the string



List vs. Strings

• Although Strings are like Lists, Lists are mutable, Strings are not. 



Strings and Unicode

• ASCII ⇔ string:
Python 3



Strings and Unicode

• Example: u (unicode) prefix (for Python 2.7)



Python sys.argv

• List of arguments from the command line: what's argv[0] then?
• can use len() to calculate number of arguments

test.py

argv[1] and argv[2] 
ignored



Formatted Output

• Let's modify futval.py to accept arguments on the command line or 
via prompts:



Python: Files

• Like all other programming languages, uses a file handle, called file variable: open()
• infile = open("file.txt","r") outfile = open("results.txt,"w")

f = open(fname)
f = open(fname, encoding="utf-8")
f = open(fname, encoding="latin-1")
f = open(fname, encoding="ascii")

Python 2.7

Removing the newline:
.strip()
.rstrip()
.lstrip()



www.nltk.org



Platforms

• Today I'll go through installation for:
1. MacOS (and Linux)
2. Windows 10

• Your homework assignment:
• install nltk, and 
• check to see if it works (by next time)

• In the remaining few lectures:
• http://www.nltk.org/book/

http://www.nltk.org/book/


NLTK 3.2.5 Install

• See 
http://www.nltk.org/install.html

• Use pip3 (for python3) to 
install packages from the 
Python Package Index 
(PyPI)

• sudo pip3 install -U nltk

updated my 
nltk 3.2.4 to 

3.2.5

http://www.nltk.org/install.html


NLTK Data Install

• See 
http://www.nltk.org/data.html

• python3

• If you get an SSL certificate error message, run:
/Applications/Python 3.6/Install Certificates.command

http://www.nltk.org/data.html


Windows 10: setup

• Environment variable 
PATH should be set 
correctly to point to 
Python 3 install 
directory
• Type in search:

• Edit environment 
variables for your 
account



Windows 10: install nltk

• On the command line:
• pip3 install pyyaml
nltk

• Package pyyaml must be 
used somewhere in nltk
…

• Source: 
http://www.pitt.edu/~naraehan/pytho
n2/faq.html

http://www.pitt.edu/~naraehan/python2/faq.html


Windows 10: install numpy and test nltk

• On the command line:
• pip3 install numpy
• (the chunking algorithm 

uses it)
• Let's test nltk:

• .word_tokenize() 
converts a string into 
words

• .pos_tag() does 
part-of-speech tagging

• .ne_chunk() does 
named entity 
recognition



Windows 10: test nltk

• .draw() 
takes a Tree 
object and 
draws it in a 
pop-up 
window



Windows 10: install nltk data

• Install corpus data 
(from inside Python) 
using
• nltk.download()



Windows 10: test nltk data

• There is a sample
of the well-known 
Penn Treebank Wall 
Street Journal 
(WSJ) corpus 
included
• 3,914 parsed 

sentences
• 49,000+ parsed 

sentences in the 
full corpus


