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Lecture 38: lambdas; advanced topics

WHAT ARE YOU WORKING ON?

TRYING TO FiX THE. PROBLEMS T
CREATED WHEN I TRIED TO FiX
THE PROBLEMS I CREATED \JHEN
L TRIED To Fix THE PROBLEMS
T CREATED LJHEN....

/

Thanks to Marty Stepp and Stuart Reges for parts of these slides
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Importing

e So far we have used from module_name import * to
import modules

» This can be a problem if we import multiple modules that have
functions with the same name

e Another option: import module_name

o Imports the module but we must refer to all functions in it as
module_name. function_name (parameters)

» Prevents name conflicts but slightly longer less convenient
syntax




Parameters and events

* What happens if we write the following?

he e eonmmne 2l = o nt s concie i Dei Ty )

e This calls the function print something passing it "hi" right
now — it doesn't set it to be called when hello is clicked

» How can we pass parameters without parentheses?
« We can't so we need lambda notation
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Lambda functions

» Lambda functions - small anonymous function that can be
stored in variables

 You can call another function from within one and have access
to the variables in the function you declare it in

 Example:
from ECGUL import *

def print something (name) :

def

print ("hello " + name.get())

main () :

window = make window ()
hello = add button(window, "hello")
name = add entry box (window)

hello['command'] = lambda: print something (name)

window.mainloop () 4
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Advanced Python

* We learned a lot this quarter but there is way more you can
do with Python.

* Some topics you may want to explore:
» tuples

dictionaries

lists that change size

lists of lists

list comprehensions

classes and objects
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Tuples

* A sequence similar to a 1ist but it cannot be altered

» Good for storing related data
» We mainly store the same type of data in a 1ist

» We usually store related things in tuples

e Creating tuples
name = (data, other_data, .. , last _data)
e e e o e e
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Using tuples

* You can access elements using [] notation, just like lists

and strings
B e S SO e D e )
low = tuple[1l]

operation |call result
* You cannot update a tuple!
» Tuples are immutable = -
+ R A S ) I e L | e o))
(AR DR 0))
* (ERHE A N SR kA e S b
* You can loop through tuples Hil', 'Hil')
. 1 R AR IV RN S ) True
the same as lists 2t ,
for O e R s B e et TSy o
PR Ry
min () TSR s
max () b A P ST 3
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Exercise

e Write a program to count the number of occurrences of
each unique word in a large text file (e.g. Moby Dick ).

» Allow the user to type a word and report how many times that
word appeared in the book.

» Report all words that appeared in the book at least 500 times.

e What structure is appropriate for this problem?
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Dictionaries

e dictionary: Holds a set of unique keys and a collection of
values, where each key is associated with one value.

* a.k.a. "map", "associative array", "hash"

* basic dictionary operations:

o put(key, value ): Adds a
mapping from a key to
a value.

» get(key ): Retrieves the
value mapped to the key.

» remove(key ): Removes

the given key and |tS mysrd et Il ety returns "Capulet"
mapped value.




—

Dictionary functions

my dict[key] = value adds a mapping from the given key to the given value;
if the key already exists, replaces its value with the given one

my dict[key] returns the value mapped to the given key (error if key not found)
items () return a new view of the dictionary’s items ((key, value) pairs)
pop (key) removes any existing mapping for the given key and returns it (error

if key not found)

popitem () removes and returns an arbitrary (key, value) pair (error if empty)
keys () returns the dictionary's keys
values () returns the dictionary's values

You can also use in, len(), etc.
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Dictionaries and tallying

°* a dictionary can be thought of as generalization of a
tallying 1ist
» the "index" (key) doesn't have to be an int

o count digits: 22092310907
index 0 1 23456789

value(3|1|3({0{0(0({0|1|0|2

[

# (T)rump, (C)linton, (I)ndependent

e count votes:
R P I e E N e P T P R ERCC R CY

key |ITI| IICII III"
value | 15 | 15 | 3

keys values

36
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items, kevs and va lues

* items function returns tuples of each key-value pair

» can loop over the keys in a for loop

ages = {}

ages["Merlin"] = 4
ages ("Chester"] = 2
ages["Percival"] = 12
for cat, age in ages.items()):
(O £ B 1 ]y o St 2 e Al e St RN 1= 8 = 1)

* values function returns all values in the dictionary

* no easy way to get from a value to its associated key(s)

* keys function returns all keys in the dictionary

36
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Exercise: Mountain peak

Write a program that reads elevation data from a file, draws
it on a drawing panel and finds the path from the highest
elevation to the edge of the region and draws that path on
the drawing panel.

Data:
e LR PR e e el R e
5 7 88 0 56 76 76 77 4 45 55 55 4 5

This data is a different shape. How should we store it?
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Lists of lists

* You can put a list in a list
list = [[l/ 2/ 3]/ [4/ 5/ 0] ]

How can you access 27?
T et ]

How can you find the length of the second inner list (4, 5,
61)?

len(list[1])

14




—

Lists of lists - traversals

* We normally use nested loops to go through a list of lists
dee o o] 0 i
PO v s rangeGletrtaa )iy
for j 1n range(len(data[i])) :

# do something with datali] []]

Why does are inner loop go to len(data[i])?
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List of lists mystery

def mystery(data, pos, n):
resulta=rik]
for i in range (0, n):
{08 i o 8 0 e 1= B 0 @ (=13 M 6 pvnei a1 e
result.append(datal[i + pos][] + pos])
return result

Suppose that a variable called grid has been declared as follows:
G e B B P A e bt o o
PRI e R P I PR e 7, 91,
2%

[41 6 9/ 2/ 3] ’ [2 2 8 1 ]] 1
: BN F aII Contents of List
which means it will store the foIIowmg 6 by-6 %%H?e ues:

mystery(grid, 2, 2)

mystery(grid, 0, 2)

NP YNUTHE
NNNOCOWOUDN
AN N
H O NN N 0
HFNNWDRADN
WWWONNH

For each call at right, indicate what value is refurped, . If the,function call results
in an error, write error instead.
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List comprehensions

[expression for element in list]

* A compact syntax that can replace loops that alter
lists

» Applies the expression to each element in the list

* You can have 0 or more for or if statements

367
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List comprehensions

WA Yem—sers LY it e 0F
resul b= ni et e s e
print (result) NG D g
Notice the
A B A e B R Y Ao a e O A L Ve P B s s Contggtﬁootf
: vec
print (result?2) e e change
Yoo daae S S e e e e s e e
print (result3) # []
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List comprehensions

More than one element can be generated from each
element in the original list

SV R PRI B

Y N B Sy B S e e o i e o e T R =Yt

print (result) N R R Y e S e o
B0 ]

5 SEcHO N i B SRRl S R e R H o n et e AR AvA <t ol

print (result2) o e e e i Ren e

SHoh
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