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-~ lterators, Generators, Streams
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Announcements

« Homework 7 due Friday (4/15) (Homework party
e]alle]aly

e Lab 11 due Friday
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'terators

* An iterator is an object that tracks the position in a sequence of
values.




'terators

class Natruals():
defE i nantEiisollsfirst e niclie
self.current = 0
self.end = end

cdefaiiien exXitiastconlafis
if self.current > self.end:
raise StopIteration
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'terators

« _ next__ (self): checks for the next value in the sequence.

* |f there are values left, it computes and returns the next
element.

s Keeps track of the eurrent posmon/state e
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'terators

- __iter__ (self) always returns an iterator.
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A ator >lass that has implemented both
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'terators

* l|terables are sequences that can be iterated over.

 Examples: lists, tuples, strings, dictionaries.
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'terators

1,2, 3, 4, 5]

sssalotiad e DB sb ]
>>> jter_|Ist = iter(Ist)
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'terators
!

1,2, 3, 4, 5]

sssalotiad e DB sb ]
>>> jter_|Ist = iter(Ist)
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'terators
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1,2, 3, 4, 5]

sssalotiad e DB sb ]
>>> jter_|Ist = iter(Ist)
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'terators
!

1,2, 3, 4, 5]

sssalotiad e DB sb ]
>>> jter_|Ist = iter(Ist)
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'terators
I

1,2, 3, 4, 5]

sssalotiad e DB sb ] >>> next(iter_|Ist)
>>> iter_|st = iter(lst) 4
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'terators
!

1,2, 3, 4, 5]

sssalotiad e DB sb ] >>> next(iter_|Ist)
>>> iter_|st = iter(lst) 4
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'terators

1,2, 3, 4, 5]

sssalotiad e DB sb ] >>> next(iter_|Ist)
>>> iter_|st = iter(lst) 4
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'terators

* A for loop calls iter on the iterable and continuously calls next
on the iterator until a Stoplteration Exception is caught.

for elem in <iterable>:




'terators

iterable iterator
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(Generators

* A generator function uses a yield statement instead of return.

* |t returns can generator function that can be is can be
iterated over.

» Each time we call next on the g
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(Generators

def generate naturals():
current = 0
while True:
yield current
current += 1




(Generators

def generate naturals():
current = 0
while True:
—— vyield current
current += 1




(Generators

def generate naturals():
current = 0
while True:
yield current
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(Generators

def generate naturals():
current = 0
—— while True:
yield current
current += 1
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(Generators

def generate naturals():
current = 0
while True:
—— vyield current
current += 1
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(Generators

e Since we can call next on generator objects, we can create
terators with no __next__ method.
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Streams (Scheme)

* l|terators and generators are lazy and can potentially represent
Infinite sequences.




Streams

* The the second argument to cons is always evaluated.




Streams

e Streams are lazy Scheme Lists.

- * Therestofthe listis not evaluated until you ask forit.




Streams

cons-stream creates a pair where the second is a stream.

nil is an empty stream.




Streams

> (define s (cons-stream 1 (cons-stream 2 nil)))
> S




Streams

> (define s (cons-stream 1 (cons-stream 2 nil)))
> S
(1. #[promised (not forced)])




Streams

> (define s (cons-stream 1 (cons-stream 2 nil)))
> S

(1. #[promised (not forced)])

> (cdr-stream s)




Streams

> (define s (cons-stream 1 (cons-stream 2 nil)))
> S

(1. #[promised (not forced)])

> (cdr-stream s)

(2 . #[promised (not forced)])




Streams

> (define s (cons-stream 1 (cons-stream 2 nil)))
> S

(1. #[promised (not forced)])

> (cdr-stream s)

(2 . #[promised (not forced)])

> S




Streams

> (define s (cons-stream 1 (cons-stream 2 nil)))
> S

(1. #[promised (not forced)])

> (cdr-stream s)

(2 . #[promised (not forced)])

> S

(1. #[promised (forced)])
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Streams

> (define s (cons-stream 1 (cons-stream 2 nil)))
> S

(1. #[promised (not forced)])

> (cdr-stream s)

(2 . #[promised (not forced)])

> S

(1. #[promised (forced)])

> (Corstaan ledesigan (edestieam 2l
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Streams

> (define s (cons-stream 1 (cons-stream 2 nil)))
> S

(1. #[promised (not forced)])

> (cdr-stream s)

(2 . #[promised (not forced)])

> S

(1. #[promised (forced)])
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Streams

> (define s (cons-stream 1 (cons-stream 2 nil)))
> S

(1. #[promised (not forced)])

> (cdr-stream s)

(2 . #[promised (not forced)])

> S

(1. #[promised (forced)])

> (Corstaan ledesigan (edestieam 2l
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Streams

> (define s (cons-stream 1 (cons-stream 2 nil)))

(1. #[promised (not forced)])
> (cdr-stream s)

(2 . #[promised (not forced)])

(1 . #[promised (forced)])
> .(_Cdr—stream (Cdr—stream (er—stream s)))
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Streams (Python)

e Streams in Python are lazy linked lists.
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Streams (Python

class Stream:
class empty:
def repr (self):
return 'Stream.empty’

empty = empty/()

def init (self, first, compute rest=lambda: Stream.empty):
assert callable(compute rest), 'compute rest must be callable.'
self.first = first
self. compute rest = compute rest
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Streams (Python)

__init__(self, first, compute_rest)

- compute_rest is a function with O parameters that returns the




Streams (Python)

e |ets be a Stream instance.

* At initialization, self._compute_rest is assigned to the function
that we pass in.




Streams (Python)

* When we call s.rest the first time, we will calculate the rest of
the stream by calling self._compute_rest().
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Streams (Python)

* For all subseguent calls to s.rest, we can just return self._rest
without calculating the value again.
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Recap

* |terators goes over the elements of a sequence one at a time.

: Generators return generator objects that returns at yleld and

o e B iy M gire
Sadhos) e alt ol . AS u‘ | i \,or ater & UL Ryt - W,
= 0 _1_“!‘ ﬂ{: .fr ,', X ._’. \ ( r._’-. L\'?}- ' 2 ) )“.' £ LS T ._ 3ot - ._'.'.'.h'-"u i .\‘\... ‘.‘ 4 '1 f _'|l: :- - |l !!... _-.. _,.”' : _.'.._0' ,.,,-, _-‘.. o oy ) b 2




