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Question 1

Implement a program which replaces instances of a user—Er vided string in a file with another.
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wheremy_script.py contains:

def fib(n): WA
if n <= 1:' \n
return n '\
return fib(n - 1) + fib(n - 2) \n
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Question 2

Write out the contents of X and y after the following code executes.

x = [[1; 21, 3]
y = x[:]1 + [3] % 2
yl[l] =5
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Question 3

For the following kinds of data, describe what data structure, e.g., list, set, dictionary, or tuple,

would be the most appropriate to use.

1. Storing students in a class along with their grades. A‘ c{'\o\f\oﬂa

2. Storing a shopping list optimized for efficient traversal of the supermarket.
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3. Storing unique x, y coordinates.
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>>> s = set()

>>> s.add([1,2])
Traceback (most recent call last):
File "<python-input-1>", line 1, in
s.add([1,2])

<module>
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TypeError: unhashable type: 'list'
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Question 4

In the following code

d —_ { 0: ll@ll' 1: IIIII’ 2: IIIIII' 3: "III", 4: IIIVII' 5: IIVII }
print(d[i])

which alternate definitions of d below would print the same for any value of i in 0-5,
inclusive? Select all that apply.
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Question 5

Write a function named shared_bday that takes a list of tuples representing birthdays,
e.g., (""January", 1), foragroup of individuals and returns True if any share a

birthday. : . ‘ " ] g
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Question 6

Write a function that takes two parameters: a dictionary and a number. The function
should update the dictionary by adding the number to each value in the dictionary.

>>> d = {"a"* 1, '"b": 2,

>>> for value in d.values():

print(id(value))
value += 3
print(id(value))

4360710584
4360710680
4360710616
4360710712
4360710648
4360710744
>>> d
1ial: 9 Thrs 2: te': 3}
>>> for key in d:
dlkey]l += 3
>>> d
f'a": 4 *h': b 'e': 6}

>>> for k,v in d.items():

dlk]l] = v + 1
>>> d
{'a's b; *b's 6, "c*: 7}
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Question 7

What does the following function do (in one sentence) assuming X is a list:

def mystery(x):

iF En(x) <= 1;
return True
else:
if x[0] < x[1]:
return False
else:

return mystery(x[1:])
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Question 8

What is the shape drawn by the following function when invoked asmystery(100,4),
assuming the turtle starts at the origin facing to the right?

from turtle import *
def mystery(a, b):
if b > 0:
for i in range(3):
[ forward(a)
left(120)
forward(a)
mystery(a/2, b-1)
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Question 9

Write a recursive function alLl_upper that takes a list of strings as a parameter and
returns a list of booleans with True for strings in the list that are all uppercase, False
otherwise. Recall that the string class has an 1supper method that checks if it is all
uppercase. For example: 1:_

>>> all_upper(["YES", "no"])
[True, Falsel \’A&{' Cag-Q/
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Question 10

There are several problems with this recursive implementation of £fibonacci. What are
they? Recall that the Fibonacci sequenceis0,1,1,2,3,5,8,13...,i.e. F,, = F,,_1 + F},_»
with Fyp = 0and 7 = 1.

def fibonacci(n):
" Return nth fibonacci number """

if n == 0 or 1:
return n
else:

fibonacci(n[1l:]) + fibonacci(n[2:])
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Question 11

We can compute the average without saving the values in memory by maintaining a
"running" sum and count of the number of values observed. Implement a class
RunningAverage that maintains a running average of values with an add method:

>>> mean = RunningAverage() Z—) N = \ ¥ 7*3 = nw"

>>> for val in range(1, 5): \’6 PR -
mean.add(val) ?) on
,\___’_’w

>>> mean.average()
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Question 12

It is also possible to compute a "running" variance using Welford's algorithm!

M2,n — M2,n—1 + (wn — a_jn—l)(ajn — jn)

) MZ,n

O'n: o

where M2 1 = 0. Implement a class RunningVariance that derives from
RunningAverage and computes the variance without storing all of the data.
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https://en.wikipedia.org/wiki/Algorithms_for_calculating_variance#Welford's_online_algorithm

