OPENING PUZZLE

Arrange the numbers from 1 to 151n ©
row so that the sum of any two
adjacent numbers is a perfect square.

It might be helpful to write the number small slips of paper that you
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FRIEDMAN NUMBER

e
th;. \ :
A Friedman number is a positive infeger &
that can be written in some nontrivial ';"'*‘l"?*i |
way using its own digits together with = &7
fhe elementary operations (+, -, X, /, ,\' P
exponents, and grouping symbols). a AN
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s 13 a Friedman numbere




FRIEDMAN NUMBERS

There is only one Friedman number under 100.
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There is only one Friedman number under 100.
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There is only one Friedman number under 100.




FIND FIVE MORE

However, there are five
Friedman numbers In the
120s. Can you find all fivee




FRIEDMAN NUMBERS

Prove that these numbers are Friedman numbers.
¢« 153 e 625

* 216 * 633
« 289 « /36
» 343 + 1022
« 347 » 1024



NICE FRIEDMAN NUMBERS

Nice Friedman numbers are Friedman numbers in

which the digits in the expression can be arranged
to be in the same order as in the number itself.

Which of the Friedman numbers that we have

looked at can be written as nice Friedman
numberse



ROMAN NUMERALS

Another area of exploration in the area of Friedman
numbers is the use of Roman numerals.

Prove that VIl (8) is a Fiedman number in Roman
numerals.

Prove that CXXXIV (134) is a Friedman number in
Roman numerals.



SOURCES

Number Freak : from 1 to 200 : The Hidden Language of Numbers Revealed by
Derrick Niederman — 2009 — Penguin

NCTM llluminations — Brainteaser
Erich Friedman — Problem of the Month — August 2000

“Finding Friedman Numbers — Stem.org.uk



https://illuminations.nctm.org/uploadedFiles/Brain_Teasers/BT56-Friedman-Solution.pdf
https://erich-friedman.github.io/mathmagic/0800.html
https://www.stem.org.uk/news-and-views/opinions/finding-friedman-numbers
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HAPPY NUMBERS

* Pick a number.

« Square each digit and add the result fogether.
» Use the new number and do the same again.
* |If you reach 1, you have a HAPPY NUMBER.

* |If you neverreach 1, you have a SAD NUMBER.
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s 13 a happy numbere
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HAPPY NUMBERS

* What is the smallest sad number?
 What is the smallest happy prime number?



BREAKOUT ROOMS

What percent of the numlbers 1-100 are happy?
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EXTENSION TASKS

* |s there an infinite number of happy numbers or is there a largest
happy number?

« What is the smallest integer greater than 1 that, when multiplied by
any happy number yields another happy humbere

« Are there any pairs of consecutive numbers that are both happy?¢
Are there strings of more than two consecutive numbers that are
happye

« What digit does not show up in any of the happy humbers under
1002 Why is thisg What is the smallest happy number containing this

digit?



EXTENSION TASKS

* Does happiness depend on the base in which the
number is written?

 What is the maximum numlber of steps it takes to
determine it a number is happy or sad?

 Investigate what happens when you apply the
steps but cube the numbers instead of squaring
them. What name would you give this type of
numbere



SOURCES

« MathCounts Problem of the Week Archive — Happy Numbers — August 29, 2016

 Fred and Amy's Maths Shack - Happy Numbers

« "Happy Lessons” by Luke Robinson — Mathematics Teaching — September 2006 -
Issue 198

« “Happy Integers” by Donald C. Duncan — The Mathematics Teacher — November
1972 — Vol 65 Issue 7

 Numbers are Forever by Liz Strachan - 2014 — Constable — Pages 107-108



https://www.mathcounts.org/sites/default/files/images/potw/pdf/PoTW 082916 Solutions%2BProblems_0.pdf
http://www.fredandamysmathsshack.com/masps/happynumbers.pdf

