{’} 10 Minutes of Code: Python UNIT 4: APPLICATION

TI-84 PLUS CE PYTHON TEACHER NOTES
Unit 4: For Loops and Lists Application: A Toss of the Dice
In this Application, you will make a simulation of dice Objectives:
tossing using random numbers. e Use randint() to simulate dice tosses

o Use a list to keep track of totals
o Analyze the totals

When you toss a pair of fair six-sided dice, the sum of the two dice will be a
value from 2 to 12. Which sum is most likely? Least likely? Write a program to
simulate the dice tosses and analyze the frequency of each of the eleven sums. ’

Teacher Tip: Simulations in Python are easy and fast. You can simulate thousands of dice
tosses in a split second. Next comes an elegant way to create a list.

1. Start a new Python file (ours is named DICE) using the Random PROGRAM LINE 0005
# Random Simulation

Simulations template as in the last lesson. from random import %

Use a list of 11 elements, all 0, to keep track of the 11 sums (2 ...12). An  [totals=[0]#*11
effortless way to create this list in Python is: -

totals = [0] * 11

This means “make a list of 11 elements, all 0.” The multiplication sign ( *
) in this instance means “replication.”

[ Frs. [a A #]Toels| Run [Files]

(Try this expression in the Python Shell to see that it works.)

2. Use an input statement to ask how many times to toss the dice:

trials = int(input(“# of trials?”))

(@ PROGRAM LINE 0007
# Random Simulation
from randem import #*

You can find # and ? on the <a A #> screen or
d . . totals=[0]%11
[2"][ 3] gives the # sign trials=int(input("# oftrials?"))

[alpha] [ (-) ] gives the ? symbol for i in range(trials):
a

Now write a for loop to perform each trial (dice toss):

for i in range(trials):
X

[ Frns.. [a A #]Tools| Run [Files]|
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3. Inthe loop block, “toss the dice.” Use two variables, die1 and die2.
Assign each a random integer from 1 to 6. Try it yourself first, and then
move to the next step.

4. Did you write = randint(1, 6) for each?
Add the two die values together:
sum = die1 + die2

The sum ranges from 2 to 12 but the index of the list totals ranges from 0

to 10. We must subtract 2 from the sum to get the proper list index. To

add 1 to the corresponding element in the list of totals looks like this:
totals[sum - 2] = totals[sum - 2] + 1

Yes, type this in by hand!

Tip: You can type the alpha characters first and then go back and fill in
the symbols and numbers.

You may recognize this statement as a counter like c=c+1. Each
element of the list is a separate counter.

5. That's it for the loop block. When the trials are complete, we want to see
the list of totals.

Dedent (un-indent) to the beginning of the next line, and print the totals

list:
print(totals)
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EDITOR: DICE n
PROGRAM LIME 0007 5]

# Random Simulation

from randoem import %

totale=[0]x11l
trials=int{input("# oftrials?")])

fer i in range(trials):
diel=
dieZ=

[ Frs. [a A #]Toels| Run [Files]|

EDITOR: DICE n
PROGRAM LIME 9611 o
from randem import

totals=[0]#*11
triale=int(input("# oftrials?"]))

for i in range(trials):
diel=randint({1,6)
dieZ=randint(1,8)
sun=diel+die2
totals[sum-2]=totals[sum-2]+1

[ Frs. [a A #]Toels| Run [Files]|

PROGRAM LINE 0011
from random import

totals=[0]#11
triale=int(input("# aftrials?"]))

for i in range(trials):
diel=randint({1,6)
dieZ=randint(1,8)
sun=diel+die2
totals[sum=-2]=totals[sum=-2]+1
print[totals)

[ Frs. [a A #]Toels| Run [Files]
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6. Test the program now. When you run the program, try a small number

like 10 for the number of trials. Check to make sure the sum of the
elements in the list is 10. You will probably not get these same numbers
(they are random, right?), but the sum of the numbers should equal the
number of trials. Re-run with the same number of trials, and you will see
a different list.

When you are satisfied that the program runs as expected, try a large
number of trials, say, 500, 1000, 5000. Which element of the totals list is
the largest? Smallest?

When you are satisfied that the program runs as expected, try a large

number of trials, say, 500, 1000, or 5000 or more.

Which element of the totals list is the largest? Smallest?

Your task: Write a for loop that divides each value in the list by the
number of trials. Print the result. What is the significance of these
numbers?

Start with:
for i in range(11):

You might want to round the long decimals to a fewer number of places.

What would be appropriate? Use round(n, #places).

Teacher Tip: The rest of the code is shown.
|ﬁ%: A LINE 9015

for 1 in range(trials):
diel=randint{1,6)
dieZ=randint(1,86)
sumn=diel+diez
totals[sum-2]=totals[sum-2]+1
print(tetals)

for i in range(ll):
totals[i]=tetals[i]/trials
print(tetals)

[ Fns. [a A #]Teels| Run [Files|
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Q FY¥THOH SHELL

D[]
§ oftrials?ld
[e, 2, 1, 1, 2, @, 2, 1, 1, @, ©
i

e

ab> # Shell Reinitialized

=»> # Running DICE

»2»> from DICE import %

# oftrials?ld

Eﬂ. 2, @, 2, 3, 5, 2, 0, 0, 0, 1

[ Frs. [a A #]Tools [Editer|Files|

o0

@ FYTHOH SHELL

23> B Shell Reinitialized

22> # Running DICE

>>2> from DICE import ¥

# oftrials?s0Q0

[121, 281, 404, 585>, 693, BO>, 7
12, 546, 435, 272, 146]

333 |

[ Frns.. [a A #]Toels [Editer|Files|

fer i in range(trials):
diel=randint(1,8)
dieZ=randint(1,6)
sum=diel+dieZ
totals[sum-2]=tetals[sum-2]+1
print{totals)

for i in range(ll):

[F;EN Ja A #]Tools| Run [Files]|
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The final list (the decimals) are the experimental probabilities of getting each sum from 2 to
12. You could introduce the round(n, #places) function to round to a smaller number of
decimal places.

I:In

|ﬂ OR: DICE
DGRAM LIME 0016
diel=randint(1,6)
dieZ2=randint(l1.6)
sum=diel+die2
totale[sum—-2]=totals[sun-2]+1
print(totals)

»ax> B Shell Reinitialized

22> # Running DICE

»»> from DICE import ¥

8 oftrials?S000

[147, 277, 413, 569, GO, B4E, ©
80, 565, 436, 269, 128

[0.03, 0.06, 0.08, 0.11, 0.13, @
17, 0,14, 0.11, 0.09, 0.05, 0.0

fer i in range(ll):
totals[i]=round(totals[i] /tria
1s,2)
print(totals)

[Fns.. |[a A #|Tools| Run [Files |l Frs. [a A #[Tools [Editor|Files |

The theoretical probabilities are:
[1/36, 2/36, 3/36, 4/36, 5/36, 6/36, 5/36, 4/36, 3/36, 2/36, 1/36]
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