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Day 6: Favorite Otter Is Leopold

Opener

Here’s a two-player game you can use to find numbers! This game is best known
as Numbers With Friends,
and we’re offering it to you
free! Advertisements will be
played after each number is
found, hope that’s okay.

• The players decide on a target number. Let’s say it’s 11
4 .

• Player L starts at 0
1 and Player R starts at 1

0 .

• The players “bad add” their numbers. One player moves to the new
number, so that the target number is always between them.

• The players continue to “bad add” using their new locations. Bad add a day, do dooooo
da do doo.

• If the players “bad add” to reach the target number, the final move
is taken by the player who last moved. Then high fives! And advertising.

1. a. Play the game with target number 11
4 . Who moves how many

times, and in what order?
b. Play the game with target number 4

11 . What happens now? This round of Numbers With
Friends brought to you by
the phone book! Yes, we
still exist! Dial 4

11 for more
information.

c. Play the game with target number 43
30 .

Important Stu�

2. Find the area of this parallelogram. Do not continue to
the next problem until you talk to someone else at your
table who did this a different way. And if you all did it the same

way . . . find another way!
High fives!

(b ,  a)

(b +d ,   a +c )

(d,  c )

3. Use the Euclidean Algorithm to show that 11 and 4
don’t share any common factors.

4. Write 11
4 as a continued fraction.
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5. Complete this to build the continued fraction for 150
67 . Hi, five?

150
67

= 2 +
16
67

= 2 +
1
67
16

= 2 +
1

4 +
3

16
= · · ·

6. Do some Westley-style square cutting with a 150-by-67
rectangle and look for connections to Problem 5.

7. Play Numbers With Friends with the target number of Maybe yes, maybe no.
Maybe it’s live, maybe it’s
Memorex. Maybe some-
thing bad, maybe some-
thing good. Maybe you
should fly a jet, maybe you
should be a vet. This round
of Numbers With Friends
brought to you by May-
belline.

150
67 . Maybe you notice something, maybe you don’t.

8. Complete this to build the continued fraction for 2.76.

One way to calculate the
reciprocal of a number
using the TI-Nspire is

.

2.76 = 2 + 0.76

= 2 +
1

1.315789 . . .

= 2 +
1

1 + .315789 . . .

= 2 +
1

1 +
1

3.166667 . . .
= · · ·

9. a. Use the method of Problem 8 to find the continued
fraction for

√
2.

b. Repeat for
√

3.

10. Play Numbers With Friends with the target number of√
2. Describe what happens as best you can. This round of Numbers With

Friends brought to you by
Energizer! The Energizer
Bunny, it just . . .Neat Stu�

11. a. What is the area of the parallelogram in Problem 2
using points (b,a) = (3, 2) and (d, c) = (7, 5)?

b. What is the fraction with smallest denominator that
is between 2

3 and 5
7?

c. Find another parallelogram with area 1 that in-
volves (0, 0) and either (3, 2) or (7, 5).
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12. a. Draw a coordinate plane illustrating the fractions 1
1 ,

3
2 , 7

5 , and 17
12 as slopes.

b. Which of the fractions above is closest to
√

2?

13. Play Numbers With Friends with the target number of This round of Numbers
With Friends brought to
you by the Ultramagnetic
MCs, Johnny Mafia, Octave
Minds, and Raekwon.

√
3. Describe what happens as best you can.

14. Consider the numbers

x = 1 +
1

2 +
1

3 +
1
4

and y = 1 +
1

2 +
1

3 +
1
5

What are the continued fractions for 2x and 2y?

15. Find another fraction that is closer to
√

2 than any of the
fractions listed in Problem 12. Then another.

16. Remember Roxanne’s silver ratio in Problem 12 on You don’t have to put on the
silver light.Day 4?

a. Without doing any calculations, determine the contin-
ued fraction for the silver ratio.

b. Find a fraction that approximates the silver ratio
using some portion of its continued fraction.

17. a. Find the value of x if

x = 4 +
1

4 +
1

4 +
1

4 + · · ·

b. What would a Numbers With Friends game look This round of Numbers With
Friends brought to you by
Final Deployment 4: Queen
Battle Walkthrough. You
know the one, with Blair
Trigger.

like if the target number was x?

18. Find the value of x if

x = 2 +
1

2 +
1

2 +
1

2 + · · ·
19. Generalize a pattern based on the results of Problems

17 and 18.
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20. a. Natalie claims that when Westleying am-by-n rect-
angle, where m and n are whole numbers, the last
step should never be to remove a single square. Is
that possible? Why or why not?

b. The other Natalie claims that a finite continued
fraction can always be written in such a way that
the final fraction isn’t 1/1. Is she right?

c. Look for a connection to Numbers With Friends. You can remove these
Numbers With Friends
advertisements for 30
days, for the low low price
of $29.95 and all your
personal data.

21. a. Write this as a single fraction in lowest terms:

4 +
1

0 +
1

5 +
1

1 +
1
2

b. Now find the continued fraction for the answer in
part a. What? Maybe Numbers With Friends can
help explain this.

22. We’re been saying “the continued fraction”, assuming
that it’s unique. Under what conditions is the continued
fraction representation for a rational number unique?

23. a. Write the continued fraction for 80143857
25510582 . Use a cal-

culator only to add, multiply, and subtract integers.
b. Now calculate the continued fraction for the same

number, but first convert the fraction to a decimal.
What happens? Why do you suppose this happens?

Tough Stu�

24. Find the value of

1 +
1

3 +
1

5 +
1

7 + . . .

25. Let n be prime. High five2?

a. For what n will the continued fraction representa-
tion for

√
n have a repeating period of 1?

b. . . . a period of 2?

c. . . . a period of 3?
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