15-110 Recitation Week 06		10/08/2020

	15-110 Recitation 03


[bookmark: _heading=h.gjdgxs]Recap
· [bookmark: _GoBack]Recursion
· Runtime
· Complexity
· Linear and binary search


[bookmark: _heading=h.30j0zll]Reminders for Students
· Hw 3 due Monday 10/12 @ Noon EDT
· Make sure you’re effectively using Piazza/OH
· How was Test 2?










Post-Recitation Feedback Form: https://forms.gle/NmBJdt4zwTxgsjuw8

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
[bookmark: _gjdgxs][bookmark: _30j0zll]

	Problems


[bookmark: _kp2ddofi3hn7]RECURSION REVIEW
General notes on recursion:	Notes


Recreate the following function using recursion:
	
def double(lst): 
    result = []
    for elem in lst:
        result.append(2 * elem)
    return result


#double([1,2,3]) -> [2,4,6]

	
def doubleRecursive(lst): 
    



[bookmark: _2it2xasskw3g][bookmark: _8b22nfeu2ogs]RECURSION CODE TRACE
Code trace this recursive function and determine what this recursive mystery function does:
def mystery(a, b):
    # assume b is non-negative integer
    if (b == 0):
        return 1
    else:
        return a * mystery(a, b-1)

print(mystery(2,4)) -> returns: 

What does this recursive mystery function do?	answer

[bookmark: _7qrljoxucc7p]RECURSIVE INTERLEAVE
In Check3 you wrote a function interleave, which took two lists of the same size and interleaved their elements into one list.  Now, write this function recursively. 

Iterative interleave:
def interleave(lst1, lst2):
    result = []
    for i in range(len(lst1)):
        result = result + [lst1[i]] + [lst2[i]]
    return result

Recursive interleave:def interleaveRecursive(a, b):





Bonus Question: How would we change the base case if the input lists were not guaranteed to be the same length?
answer
[bookmark: _wlfzam66ejdx]

BIG-O EXERCISE
Calculate the Big-O for the following examples:
	Returning the last character in a string
	

	An algorithm that checks if there are duplicates in a list by looking at an element in the list, x, and then checking the rest of the list for x, and repeating this process for each element in the list. 
	

	An algorithm that prints all the powers of 2 from 1 to some number n. 
	

	def pow(m, n):
    ret = 1
    for i in range(n):         
        ret = ret * m
    return ret
	





[bookmark: _9jjlni2t07tn]LINEAR SEARCH V. BINARY SEARCH
Run through the simulation here for quick a visual of these search algorithms (ignore the code on this website)

Visually trace finding the values 1, 7, and 6 in the list [2, 4, 6, 7, 10, 11] using both linear and binary search. Discuss the actual number of steps that happen during each. A step is when you move to a new element of the list for comparison (Linear - iterating to next element, Binary - picking new mid element)Notes

During binary search, how many elements (maximum) are checked?
Answer


Discuss the complexities (Big O) of linear search versus binary search and explain when we use one over the other and in what situations.
Linear search:


Binary search:



Review the recursive binary search algorithm (and its complexity):

def binarysearch(L, item):
     if len(L) == 0:
         return False
     # find the middle value
     mid = len(L)//2
     if L[mid] == item:
         return True
     elif L[mid] > item:
     #Recurse on everything less than mid 
         return binarysearch(L[:mid],item)
     else:
         return binarysearch(L[mid+1:],item)


