408/508 Computational

Lecture 22

Techniques for Linguists




Today's Topics

* Homework 9 okay?
* That was installing Python 3

* Homework 10 today:

« install n Ltk (natural language toolkit)
» see nltk.orginstall



Today's Topics

* More on Python:
* range()
* example of use in calculating compound interest
e print('format string'.format())
* formatted printing
* type coercion:
e converting numbers and strings
« def
* defining functions
e strings and lists
* SySs.arg
* command line argument vector (ARGV)



Python: range()

* range( ): equivalent to producing a list of numbers (sequence)

o range(n) [0, 1, .., n-1] note: excludes n!
* range(start,n) [start, start+l, .., n-1]
* range(start,n,step) [start, start+step,.., last]
« last: start + k x step < n
* range(n,stop,-step) counts down to stop

range(Start, End, Step) (integers only!)
>>> range(1,10,2)
range(1, 10, 2)

>>> list(range(1,10,2))
[1, 3, 5, 7, 9]

note: list() converts sequence into a list




Python: range()

python

>>> for odd in range(1,9,2):

1
9
25
49

>>> for odd in range(9,1,2):

print (oddxodd)

note: hit ENTER

note: 81 not printed!

print(oddxodd)

>>> for odd in range(9,1,-2):

print(oddxodd)
81
49
25
:
>>>




Python Program: using range()

* File: futval.py

1print("This program calculates the future value of a 10 year invesfment.")
2principal = float(input("Enter initial principal: "))

3apr = Float(input("Enker annual interest rate, e.g. 0.03 (3%): "))
4

5for year in range(10):

6 principal = principal * (1 + apr)

7

8print("Value in 10 years is:

float() converts string
to a floating
point number

', principal)

(base) 1ing508-22% python futval.py
This program calculates the future value of a 10 year investment.
Enter initial principal: 1000

Enter annual interest rate, e.g. 0.03 (3%):

Value in 10 years is: 1628.8946267774422 can use int() to convert to dollars.
(base) 1ing508-22% D How about to 2 decimal places?

0.05




Python numbers

 explicit type coercion:

1. float()
2. int()
3. long()

« 64 bit integer: not in Python 3
4, complex(real,imaginary)

« a complex number out of two floating point numbers
5. complex(string)

e e.g.complex('0+1j")
6. str(number)



Formatted Output

. Conversion Meaning Notes
) . ‘a’ Signed integer decimal.
Lots of ways: (old way in Python) e
>>> print "x is %.2f" % 5 Signed octal value. (1)
. ‘u’ Obsolete type — it is identical to 'a'. 7)
X 15 5' 00 x Signed hexadecimal (lowercase). @)
X Signed hexadecimal (uppercase). 2)
[ . 1" ] " e’ g = .
>>> print "x is %.2f and %2d" % (5,5) EEECTEIE )
X iS 5. @Q and 5 'E’ Floating point exponential format 3)
(uppercase).
£ Floating point decimal format. (3)
'F’ Floating point decimal format. 3)
‘g’ Floating point format. Uses lowercase 4)

exponential format if exponent is less
than -4 or not less than precision,

Notation comes originally from C's printf function decimal format otherwise.
‘6’ Floating point format. Uses uppercase 4)
° 1 H exponential format if exponent is less
printf also is a Bash shell command i 4 o not 1668 than proision,

decimal format otherwise.

http://www.tutorialspoint.com/c standard library/c fun Single character (accepts integer or
. . single character string).
ction spri ntf.htm ‘T’ String (converts any Python object using  (5)
repr()).
‘s’ String (converts any Python object using (6)
str()).
‘% No argument is converted, results in a

'¢* character in the result.



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

Formatted Output

<template-string> % (<values>)

%s<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})

>>> import math

>>> print 'The value of PI is approximately {0:.3f}.'.format(math.pi)
The value of PI is approximately 3.142.

>>> table = {'Sjoerd’': 4127, 'Jack': 4098, 'Dcab': 7678} {h“ﬂdth}
>>> for name, phone in table.items():
print '{0:10} ==> {1:10d}'.format(name, phone)

Jack

==> 4098
Dcab == 7678 . .
Sjoerd — 4127 Note: use parentheses () for print in Python3



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

Formatted Output

* Let's modify futval.py:

gprint("Value in 10 years is: {:.2f}".format(principal))

$ python futval2.py
This program calculates the future value of a 10 year investment.

Enter initial principal: 1000
Enter annual interest rate, e.g. 0.03 (3%): 0.05
Value in 10 years is: 1628.89

$



function my_range

>>> def my_range(start, end, step):

i def defines a funCtion - while start <= end:
- my_range uses yield | yield start
e start += step
to compute a general |
range on the fly. >>> my_range(8,9.9,0.3)

<generator object my_range at 0x103533580>
>>> list(my_range(0,9.9,0.3))

[0, 0.3, 0.6, 0.8999999999999999, 1.2, 1.5, 1.8, 2.1, 2.4,
.6999999999999997, 2.9999999999999996, 3.2999999999999994,
.599999999999999, 3.899999999999999, 4.199999999999999,
.499999999999999, 4.799999999999999, 5.099999999999999,
.399999999999999, 5.699999999999998, 5.999999999999998,
.299999999999998, 6.599999999999998, 6.899999999999998,
.1999999999999975, 7.499999999999997, 7.799999999999997,
.099999999999998, 8.399999999999999, 8.7, 9.0, 9.3,
.600000000000001]

oo WN




Python

https://docs.python.org/3/tutorial/introduction.html

Numbers
Strings
Lists

Dictionaries

@ Python » English

Table of Contents

3. An Informal Introduction
to Python
= 3.1. Using Python as a
Calculator
= 3.1.1. Numbers
= 3.1.2. Strings
= 3.1.3. Lists
= 3.2. First Steps Towards
Programming

Previous topic

2. Using the Python
Interpreter

Next topic
4. More Control Flow Tools

(o]

( \ Go H previous | next | modulg

3.81 Documentation » The Python Tutorial »

3. An Informal Introduction to Python

In the following examples, input and output are distinguished by the presence or absence of prompts
(>>> and ...): to repeat the example, you must type everything after the prompt, when the prompt
appears; lines that do not begin with a prompt are output from the interpreter. Note that a secondary
prompt on a line by itself in an example means you must type a blank line; this is used to end a multi-
line command.

Many of the examples in this manual, even those entered at the interactive prompt, include com-
ments. Comments in Python start with the hash character, #, and extend to the end of the physical
line. A comment may appear at the start of a line or following whitespace or code, but not within a
string literal. A hash character within a string literal is just a hash character. Since comments are to
clarify code and are not interpreted by Python, they may be omitted when typing in examples.

Some examples:



https://docs.python.org/3/tutorial/introduction.html

Python: Strings

3.1.2. Strings v

Besides numbers, Python can also manipulate strings, which can be expressed in several ways. They

can be enclosed in single quotes ('...") or double quotes ("...") with the same result [2]. \ can be
used to escape quotes:

>>> 'spam eggs' # single quotes
'spam eggs'
>>> 'doesn\'t'
"doesn't"

>>> "doesn't"
"doesn't"

>>> '"Yes," they said.'
'"Yes," they said.'

>>> "\"Yes,\" they said."
'"Yes," they said.'

>>> '"Isn\'t," they said.'
B Tsn\ e theyaisaticis

# use \' to escape the single quote...

# ...or use double quotes instead

In the interactive interpreter, the output string is enclosed in quotes and special characters are es-
caped with backslashes. While this might sometimes look different from the input (the enclosing




String slicing

« String is like an array of characters (strings):

e str[i] index i (from O to len(str)-1)
e str[-1] index i from the end (1 = last)
e strli:jl slice from index i until index j-1
estr[:j] slice from index O until index j-1
e stri:] slice from index i until end of the string
| Operator | Meaning |
+ Concatenation
* Repetition
<string>[ ] Indexing
<string>[ : ] Slicing
len(<string>) Length
for <var> in <string> | Iteration through characters

Table 4.1: Python string operations.



List vs. Strings

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

>>> myList = [34, 26, 15, 10]
>>> myList[2]

15

>>> myList[2] = O

>>> myList
[34’ 26, O’ 10]
>>> myString = "Hello World"

>>> myString[2]

71)

>>> myString[2] = ’z’
Traceback (innermost last):

File "<stdin>", line 1, in 7
TypeError: object doesn’t support item assignment not mutable!




Python sys.argv

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

from sys import argv
:printCargv[@])

'$ python3 test.py

test.py
'$ python3 test.py 121 2 argv[l] and argv[2]
test.py ignored




Formatted Output

Let's modify futval.py to accept arguments on the command line or via prompts:
$ python futval3.py|1000 0.05
This program calculates the future value of a 10 year investment.
Value in 10 years 1is: 1628.89

$ python futval3.py|1000
This program calculates the future value of a 10 year investment.
Enter annual interest rate: 0.06

Value in 10 years is: 1790.85

$ python futval3.py

This program calculates the future value of a 10 year investment.
Enter initial principal: 1000

Enter annual interest rate: 0.07

Value in 10 years is: 1967.15




Homework 10

* No need to submit
e But if you run into trouble, email me!



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

nltk.org

Installing NLTK o

NLTK requires Python versions 3.7, 3.8, 3.9, 3.10 or 3.11.

For Windows users, it is strongly recommended that you go through this guide to install Python 3
successfully https://docs.python-guide.org/starting/install3/win/#install3-windows

Setting up a Python Environment (Mac/Unix/Windows)

Please go through this guide to learn how to manage your virtual environment managers before
you install NLTK, https://docs.python-guide.org/dev/virtualenvs/

Alternatively, you can use the Anaconda distribution installer that comes “batteries included”
https://www.anaconda.com/distribution/

Mac/Unix

1. Install NLTK: run pip install --user -U nltk
2. Install Numpy (optional): run pip install --user -U numpy

3. Test installation: run python then type import nltk



Get-Command

% windows PowerShell X % Windows PowerShell

PS C:\Users\sandiway> Get-Command python
CommandType \ETI

Application python.exe

PS C:\Users\sandiway> Get-Command pip
‘Comman Type Name

Application pip.exe

PS C:\Users\sandiway>

Version

Version

Source

C:\Users\sandiway\AppData\Local\Microsoft\WindowsApps\python.exe

Source

C:\Users\sandiway\AppData\Local\Microsoft\WindowsApps\pip.exe



pip
on
Windows

|
|

2 windows PowerShell X + | v

PS C:\Users\sandiway> pip install nltk
Collecting nltk
Downloading nltk-3.8.1-py3-none-any.whl (1.5 MB)

Collecting click (from nltk)
Downloading click-8.1.7-py3-none-any.whl.metadata (3.0 kB)

. Collecting joblib (from nltk)

Downloading joblib-1.3.2-py3-none-any.whl.metadata (5.4 kB)
Collecting regex>=2021.8.3 (from nltk)
Downloading regex-2023.10.3-cp31ll-cp31l-win_amdé6l.whl.metadata (41 kB)
eta
Collecting tqdm (from nltk)
Downloading tqdm-4.66.1-py3—none-any.whl.metadata (57 kB)

Collecting colorama (from click->nltk)
Downloading colorama-0.4.6—py2.py3-none-any.whl (25 kB)
Downloading regex-2023.10.3-cp311-cp31l-win_amdéd.whl (269 KkB)

Downloading click-8.1.7-py3-none-any.whl (97 kB)
Downloading joblib-1.3.2-py3-none-any.whl (302 kB)

Downloading tqdm-4.66.1-py3—-none-any.whl (78 kB)
eta

Installing collected packages: regex, joblib, colorama, tqdm, click, nltk

WARNING: The script tqdm.exe is installed in 'C:\Users\sandiway\AppData\Local\Packages\PythonSoftwareFoundation.Python
.3.11_gbz5n2kfra8p0\LocalCache\local-packages\Python311\Scripts' which is not on PATH.

Consider adding this directory to PATH or, if you prefer to suppress this warning, use --no-warn-script-location.

WARNING: The script nltk.exe is installed in 'C:\Users\sandiway\AppData\Local\Packages\PythonSoftwareFoundation.Python
.3.11_gbz5n2kfra8p6\LocalCache\local-packages\Python311\Scripts' which is not on PATH.

Consider adding this directory to PATH or, if you prefer to suppress this warning, use ——-no-warn-script-location.
Successfully installed click-8.1.7 colorama-0.4.6 joblib-1.3.2 nltk-3.8.1 regex-2023.10.3 tqdm-4.66.1
PS C:\Users\sandiway>



nltk

x [T

On & windows PowerShell

: PS C:\Users\sandiway> python

. , Python 3.11.6 (tags/v3.11.6:8b6ee5b, Oct 2 2023, 14:57:12) [MSC v.1935 64 bit (AMD64)] on win32
WI n OWS Type "help", "copyright", "credits" or "license" for more information.
| >>> import nltk

| >>>
i




2 Windows PowerShell X @ NLTK Downloader - 8 >

i n Sta | | PS C:\Users\sandiway> Get-

File View Sort Help

Name

Size | Status

N |tk . . |all | Allpackages | n/a___| partial | ‘
Application python.exe all-corpora All the corpora n/a partial
all-nltk All packages available on nltk_data gh-pages bran| n/a partial
d t book Everything used in the NLTK Book n/a partial
dld PS C:\Users\sandiway> Get-CRNEEIEE Popular packages Wa | partial
tests Packages for running tests n/a partial

third-party Third-party data packages n/a not installed

(Select a ”) CommandType Name

pip.exe

PS C:\Users\sandiway> pytho
Python 3.11.6 (tags/v3.11.4
Type "help", "copyright", '

>>> import nltk Cancel Refresh
>>> nltk.download() ——————J

showing info https://raw.gi Server Index: https: //

Download Directory: |C : \ U

Downloading package 'cess_cat' e




nltk data

installed

2 windows PowerShell X 2 windows PowerShell

PS C:\Users\sandiway> Get-Command python

CommandType Name Version Source

Application python.exe # NLTK Downloader
File View Sort Help

Collections @ Corpora M All Packages
Identifier Size | Status
All packages n/a installed

PS C:\Users\sandiway> Get-Command pip

CommandType Name

——————————— ——— all-corpora All the corpora n/a installed
Application pip.exe all-nltk All packages available on nltk_data gh-pages bran  n/a installed
book Everything used in the NLTK Book n/a installed

popular Popular packages n/a installed

B tests Packages for running tests n/a installed

PS C: \Users\sandlway> python third-party Third-party data packages n/a installed

Python 3.11.6 (tags/v3.11.6:8b6ee5b,
Type "help", "copyright", "credits" ox

>>> import nltk
>>> nltk.download()
showing info https://raw.githubusercor

Download Refresh

Server Index: ht /nltk/nltk_

Download Directory: |C : \ \nltk data

Finished downloading collection ‘all'. [




| R B

Recycle

A
P& sandiway@DESKTOP-VEPP64( X + | v XNLTKDownloader

-—client-cert <path> File View Sort Help

~-cache-dir <dir> [ModelsjJAll Packages
—-no-cache-dir ] Mentilor | Name | S | Shatus |
~-disable-pip-version-check  Mfall | All packages

all-corpora All the corpora n/a installed
all-nltk All packages available on nltk_data gh-pages branch | n/a installed
——no-color book Everything used in the NLTK Book n/a installed
Adob  ——no-python-version-warning popular Popular packages n/a installed
Acrob i tests Packages for running tests n/a installed
——use—feature <feature> third-party Third-party data packages n/a installed

. --use-deprecated <feature>

gk}

12thnigt :~$ pip
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied:
Requirement already satisfied: t

[ 1 A new release of pip is [ESCUUICE Refresh
[ 1 To update, run:

:~$ pytho
R I I €[S VIR EVAL Y BYo  Download Directory: /home/sandiway/nltk_data

[GcC 9.4.0] on linux

Type "help", "copyright", "credit
>>> import nltk

>>> nltk.download()

showing info https://raw.githubusercontent.com/nltk/nltk_data/gh-pages/index.xml

server Index: https://raw.githubusercontent.com/nltk/nltk_data/gh-pages/j
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