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UNIT	4A	
Itera,on:	Searching	
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Searching	
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Built-in	Search	in	Python	

movies = ["up", "wall-e", "toy story", 
"monsters inc", "coco", "bugs life",  
"finding nemo", "the incredibles", 
"ratatouille", "cars"] 

movies.index("coco")   => 4 
movies.index("shrek")  => error 
movies.index("Up")   => error 
"wall-e" in movies   => True 
"toy" in movies    => False 
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A	Li<le	More	about	Strings	

You	can	use	rela,onal	operators	to	compare	
strings.	

Comparisons	are	done	character	by	character	
using	ASCII	codes.	

"smithers" > "burns"   => True 
"homer" < "marge"   => True 
“homer" < “Marge"   => False 
"clancy" > "cletus"   => False 
"bart" < "bartholomew"  => True 
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Extended	ASCII	table	
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Containment	

Design	an	algorithm	that	returns	True	if	a	list	
contains	a	desired	“key”,	or	False	
otherwise.	
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A	contains	method	
def contains(datalist, key): 
    index = 0 
    while index < len(datalist): 
        if datalist[index] == key: 
            return True 
        index = index + 1 
    return False 
 

SAMPLE	USAGE:	
>>> contains([42, 25, 39, 18, 67], 39) 
True 
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What happens if we 
execute return  
before we reach  
the end of 
the method? 

A	contains	method	–	version	2	
def contains(datalist, key): 
    for item in datalist: 
        if item == key: 
            return True 
    return False 
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Search	

Design	an	algorithm	that	returns	the	index	of	
the	first	occurrence	of	a	key	in	a	list	if	the	key	
is	present,	or	None	otherwise.	
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A	search	method	
def search(datalist, key): 
    index = 0 
    while index < len(datalist): 
        if datalist[index] == key: 
            return index 
        index = index + 1 
    return None 
	

SAMPLE	USAGE:	
>>> search([42, 25, 39, 18, 67], 39) 
2 
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Not	valid...	
def search(datalist, key): 
    for item in datalist: 
        if item == key: 
            return index 
    return None 
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Why can’t we  
do this? 

Ok,	but...	
def search(datalist, key): 
    for item in datalist: 
        if item == key: 
            return datalist.index(key) 
    return None 
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What’s undesirable 
about this? 
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Comparing	Algorithms	and	Programs	

•  There	may	be	many	different	algorithms	for	
solving	the	same		problem	and	different	
implementa,ons	of	them	as	programs	

•  We	can	compare		how	efficient	they	are	both	
analy,cally	and	empirically		
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Which	One	is	Faster?	

len(datalist)	is	executed	each	,me	
loop	condi,on	is	checked		

def contains1(datalist, key):!
  !
  index = 0!
  while index < len(datalist):!
    if datalist[index] == key:!
      return True!
    index = index + 1!
  return False!
!

def contains2(datalist, key):!
  n = len(datalist)!
  index = 0!
  while index < n:!
    if datalist[index] == key:!
      return True!
    index = index + 1!
  return False!
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	len(datalist)	is	executed	only	once 
and	its	value	is	stored	in	n 
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Another	varia,on	
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def contains3(datalist, key):!
    for index in range(len(datalist)):!
        if datalist[index] == key:!
            return True!
    return False!
	
	

Python	for	loop	with	range	runs	even	faster.	
But	this	isn't	as	obvious.	
	

Comparisons:	Integers	vs.	Strings	

list1 = [12, 75, 29, 153, -235, 834, 0, 59]!
contains1(list1, 42)!
!

Integer	comparisons	are	done	directly	
!
list2 = ["aaab", "aaac", "aaad", "aaae",  
"aaaf", "aaag", "aaah", "aaai", "aaaj"]!
contains1(list2, "aaak")!
!

String	comparisons	are	done	character	by	character	
!
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Measuring	Run,mes	
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!
import time!
def experiment():!

!start = time.time()!
!# CALL FUNCTION TO BE TIMED HERE  !
!stop = time.time()!
!runtime = stop - start!
!return runtime!

		


