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Abstract The four 4’s problem is an interesting mathematics puzzle which attracts wide attention from famous
mathematicians, college professors, to high school teachers. In this paper, we generalize the four 4’s problem to
the general four n’s, which covers all the existing results in the literature. This research may have applications in
data management field.
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Introduction

The “Four 4’s” is a famous mathematics puzzle and has been discussed widely in mathematics classes. The goal
of four 4’s is to find the simplest mathematical expression for every whole number from 1 to some big number,
using only common mathematical symbols and the digit 4 (no other digit is allowed). Most versions of the four
4’s require that each expression have exactly four 4’s.

The primary difference for different variations of four 4’s is which mathematical symbols are allowed to be used
in their formulas. Essentially all variations allow, at least, addition, subtraction, multiplication, division, and
parentheses, as well as concatenation (e.g., "44" is allowed as forty-four). Most also allow the factorial ("!"),

exponentiation (e.g. "44*"), the decimal point (".") and the square root ("\/_") operation. Other operations
allowed by some variations include overline (an infinitely repeated digit), and the greatest integer ([ ]). Thus,

A=4444. = g, and [4.444]=4.

Many results for four 4’s have been reported in the literature (see [1-4, 6-10). Some similar problems for four
5’s, and four 6’s are also developed, see [5], for example. But so far, there is no result for four n’s puzzle where

n=12,3,...,9. In this article, we generalize the four 4’s problem to the four n’s and provide a set of formulas

for four n’s, when n is between 1 and 9.
We first introduce one famous examples of four 4’s discussed by Martin Gardner [2],

134 ,_ 4.4
44 4 4
3=—4+j+4, 4=4x(4—4)+4
5:(4><4)+4’ 6=4+4+4
4 4
7:47?—4, 8=4+4+4-4
9=4+4+ﬂ, 10-34-4
4 4
11___ 44 , 12:44+4'
Ja+J4 4

a
LL Journal of Scientific and Engineering Research

107



Huang J et al Journal of Scientific and Engineering Research, 2018, 5(7):107-112

and, some results about four 5’s and four 7’s (see, for example, [6]):

1=§+5—5 2=§+§
5 5 5
3=5+5+5, 4=5x5—5
5 5
5—5+5x(5-5), 6=5X2+5
I
7=5+5+5’ 8- 51
5 5+5+5
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5 5
11-5+5+2, 1225+
5 5
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We now generalize the results to the four n’s, for n=1 2, ..., 9,
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As examples, let N =1,4,6 we have

=([WD!{\E} ~120+2=122,
- -

N
The above results have some potential applications in the data transmission and will be published in somewhere
else.

References

[1]. M Bicknell and V E Hoggatt, Shows 64 ways to make 64 with four fours, Recreational Mathematics
Magazine, No 14 (1964).

[2]. Martin Gardner, "Mathematical Games", Scientific American, January 1964.

[3]. Conway JH, Numbers and Games, A K Peters/CRC Press; 2" ed. 2000 Natick, U.S.A.

[4]. X Tan, Interests in mathematics, Science Press, Beijing, 2005 (in Chinese)

[5]. Ruth Carver, Four 4’s puzzle, Math Forum, 2012. http://mathforum.org/ruth/four4s.puzzle.html

[6]. Jiayang Huang, Magic four numbers, Spirit of New Oriental, 1/5/2012, http://www.neworiental-
k12.org/show.asp?1D=5899 (in Chinese)

[7]1. Alexander Bogomolny, Representation of numbers with four 4's, 2012 http://www.cut-the-
knot.org/arithmetic/funny/4_4.shtml

[8]. David A Wheeler, The Definitive Four Fours Answer Key, 2002
http://www.dwheeler.com/fourfours/fourfours.pdf & http://www.dwheeler.com/fourfours/

[9]. David Butler, Four Alternatives to the four fours, 2016. https://blogs.adelaide.edu.au/maths-learning/

[10]. Four 4's Challenge - RETHINK Math Teacher, 2017. www.rethinkmathteacher.com/four4s/

e
To—
{.;\ =

AN
”‘@" Journal of Scientific and Engineering Research

112



