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Simple functions and programs

Coin Flipping



How Many Heads?



Pi Darts

Darts are thrown randomly at the unit circle inscribed in a 2x2
square. Some land inside the circle, others don’t. On average, what
percent of the darts land inside the circle? How can we use this to
compute an estimate for pi?



Equation of a Line in Standard Form

Call the function line(x1,y1,x2,y2) which returns the equation of a line that passes through the points
(x1,y1) and (x2,y2)



What Type of Triangle?



Segments Inside a Square

Draw two random points inside a square of side length 1 and connect them with a segment. What is the
average length of the typical segment drawn in this manner?



Fibonacci Sequence

Call the function fib( ) to create a sequence that is formed like the Fibonacci sequence. So…

fibo(10) produces [0,1,1,2,3,5,8,13,21,34,55] and so on. It also displays the ratio of the last to numbers in
the sequence. the function generates two numbers in each iteration. The print() function prints the
requested number of numbers.



Average Length of a chord (version 1)



Average Length of a Chord (version 2)



Roll dice and record their sums

Run this program, choose the number of dice to roll, and choose how many rolls (trials) to perform. This
will record the sums of all your rolls.



More Projects

Project: “Fizz Buzz FizzBuzz”
Write a program that prints the counting numbers but replaces multiples of
3 with the word “Fizz”, multiples of 5 with the word “Buzz” and multiples of
both 3 and 5 with the word “FizzBuzz”.

Possible adaptations:
Input a lower and upper limit of numbers



Broken Stick: Is it a Triangle?

A stick is cut in two random places - c1 and c2 - forming three pieces - s1, s2, and s3 - that are

used to form a triangle. Sometimes the pieces form a triangle, sometimes they don’t. How likely

is it the three pieces form a triangle?



The Game of Bagels
# John Hanna, 11/28/2019

from random import *
print("Bagels")
def bagels():

yn="y"
while yn=="y":

count=x=a=b=c=0  #initialize variables
while a == b or b == c or a == c:

a = randint(0,9)
b = randint(0,9)
c = randint(0,9)

#endwhile
ans=(100*a + 10*b + c)
while x != ans:

x = int(input("Guess: "))
if x == 0:print(ans)
count += 1
h = int(x/100)
t = int((x-100*h)/10)
u = x-100*h-10*t
str="     "
if h == a:

str=str+"Fermi "
if t == b:

str=str+"Fermi "
if u == c:

str=str+"Fermi "
if h == b:

str=str+"Pico "
if h == c:

str=str+"Pico "
if t == a:

str=str+"Pico "
if t == c:

str=str+"Pico "
if u == a:

str=str+"Pico "
if u == b:

str=str+"Pico "
if str=="     ":str="     Bagels"
print(str)

#endwhile
print("YOU GOT IT IN", count, "guesses.")
yn=input("Play again (y/n)?")

#end of bagels()
#next line runs the program right away...
bagels()



Is it factorable? (probability that a quadratic is factorable)



Related: Quadratic Formula II

Alternate Quadratic Formula (complex numbers?):



Reverse Raffle

from random import *
r = input("How many numbers?") #input will be a string
numbers=range(int(r)) #int(r) take input and makes it an integer
nn=len(numbers)
count = 0
print "Start", numbers
while len(numbers)>0:

count = count + 1
n = random.randint(0,nn-1)
if n in numbers:

numbers.remove(n)
else:

numbers.append(n)
print count,n,sorted(numbers)

EXAMPLE

How many numbers? 5
Start [0, 1, 2, 3, 4]
iteration, number chosen, updated list.
1 2 [0, 1, 3, 4]
2 3 [0, 1, 4]
3 4 [0, 1]
4 4 [0, 1, 4]
5 2 [0, 1, 2, 4]
6 1 [0, 2, 4]
7 0 [2, 4]
8 1 [1, 2, 4]
9 1 [2, 4]
10 4 [2]
11 3 [2, 3]
12 2 [3]
13 2 [2, 3]
14 4 [2, 3, 4]
15 4 [2, 3]
16 3 [2]
17 2 []



Project: Make Bricks

We want to make a row of bricks that is goal inches long. We have a number of
small bricks (1 inch each) and big bricks (5 inches each). Return True if it is
possible to make the goal by choosing from the given bricks. This is a little harder
than it looks and can be done without any loops.

Example function returns

make_bricks(3, 1, 8) → True
make_bricks(3, 1, 9) → False
make_bricks(3, 2, 10) → True

def make_bricks(small, big, goal):

Why Is This Hard At All? #1

● Have 2 big bricks and 2 little bricks
● Can you make a 7?
● Can you make a 8?
● Notice: need little bricks to hit the length exactly

Why Is This Hard At All? #2

● Suppose you have 2 big bricks and 10 little bricks
● Can you make a 16?
● Note: use lots of little bricks instead of a big brick


