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Unit 4: For Loops and Lists Skill Builder 3: Throwing in Some Randomness

In this lesson, you will make a list of random numbers to Objectives:

investigate and analyze patterns. e Use randint(a, b)
e Create a list of random integers
e Analyze properties of the list

Background

Lists (or arrays) are a convenient way to store many different values in a single
variable. Python is very flexible with the contents of a list (it can hold different
types of values, but this is rare) and has several ways of making a list.

One expression worth noting is 3 * [0] which “replicates” the element three times.

What does 3 * [1,2,3] produce? The same expression in the calculator app gives
a completely different result as shown in the second image.

Use caution when working with lists in Python because the result might not be
what you expect.

We will stick with the basics in this lesson which makes a list of random numbers
and then calculates some “1-Var Statistics” on the data.

1. For this project, when creating the <New> Python program, when
entering the program name, choose Random Simulation from the
<Type> menu.

2. Our program is named RANDOM?1 and the template provides a
comment and the statement:
from random import *
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3. Do not select anything yet, but look at the contents of the random
EDITOR: RANDOML _n
module: roandom modwle 8]

from random import ¥

Select <Fns...> Modul > random... to see that it contains several % :ﬁ?f::‘umn nas)

functions that generate “random” values. randint(min, max) generates a  |*!randint(min,max)
. . 2ichoice(sequence]
single random number between min and max, values that the 6:randrange(start,stop,step)

programmer provides. 7iseed()
Select <Esc>. e
4. Inthe Editor, first create an empty list: e f
nums =[ ]  (with nothing between the brackets) e P s e e 0

. from randoem import %
Use a for loop to make a list of 100 random numbers, each selected
nums=[]

from the values between and including 1 and 25. You must enter the for i in range(100):
range( ) size 100. nums. append(randint(1,25))_

The loop block is:
+ +nums.append( randint(1,25) )

Select <Fns...> List for .append( ) [ Frs.. [a A #]Tools| Run [Files|

With your cursor inside the .append( | ) parentheses...
Select <Fns...> Modul random... randint()
and add the values 1, 25 for the two arguments.

Pay attention to the two right parentheses at the end of this statement, a
common syntax error if you are just typing code. If you use the menus
the parentheses are provided.

5. Add a print( ) statement to the program (after the for loop) to print the EDITOR: RANDOML i

list after all the numbers have been created: PROGRAM LIMNE 0008
# Random Simulation

from randem import %

print(nums) nuns=[]
i i for i in range(100]:
Note that this statement is dedented. huns. append (randint(1,25))
print{nums]

Run the program now to make sure it works. Re-running the program in
the Shell will display a different set of numbers in each run. To quickly

re-run a program: [ Frs.. [a A #[Tools| Run [Files]

o Select <Tools> then press [enter] or
o Select <Editor> then select <Run> by pressing [trace] twice.
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Here’s a sample run.

Add code to your program to determine the average of the numbers. Try
it yourself first. (Remember the last lesson!)

Display the minimum and maximum values in the list. (Hint: See
<Fns...> Lists.)

Can you sort the elements? Check the Lists menu again!

About sorting
Python has two tools for sorting a list:

nums.sort() arranges the elements of nums into ascending order:

print(hums) unsorted
nums.sort()
print(hums) sorted

(changes the list nums)

sorted(nums) returns a list that is sorted but does not change the
original list. Use nums2 = sorted(nums) to keep the original list and
make a new, sorted list named nums2.

print(hums) unsorted
nums2 = sorted(hums)
print(hums2) sorted

(does not change the list nums)

Extension

After sorting the list, it is now possible to determine the median (middle)
value and the range (difference between minimum and maximum) of the
data set.

Add statements to your program to display these values.

Note: If the length (size) of the list is an even number, then the median is
the average of the two “middle” numbers.

Use the len(<list>) function found on <Fns...> Lists to determine the
length (size) of the list.

Can you also determine the Q1(first quartile) and Q3 (third quartile)
values?
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