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ABSTRACT— The purpose of this paper is to define the function f(n)and find a positive integer N with digits more
than 1 such that f(n)=n.
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1. INTRODUCTION

In 2015, Brian Miceli proposed the problem by giving positive integer n with three digits, define f(n) to be the sum

of three digits of n, their three products in pairs and the product all three digits.. Find all positive integers nsuch that
f(n)=n.

In 2016, Sanitta M., Hari K., and Megha R. have extended the above problem by considering the Diophantine
equation f(n)=n where n is a positive integer with digits more than 1 and the results have been shown for the number
of digits of n as 2, 3, 4, 5 and 6.

In this paper, we define a different function f(n) and find positive integer n with digits more than 1 such that
f(n)=n.

2. MAIN RESULTS
2.1 The first form
For positive integer n with two digits. Let the tenth digits be a and unit digit be b of n. Thus

n=ab=10a+b
and define
f(n)=2a+b+ab
S0,
2a+b+ab=10a+b
or

a(b-8)=0
Hence, a=0 or b=8. But a=0 is not possible because in this case n has only one digit. Hence, b =8 and the
tenth digit a can be any value from 1 to 9. Therefore, the value of n are 8, 28, 38, 48, 58, 68, 78, 88 and 98.
For positive integer n with three digits. Let the hundredth digit be a, the tenth digit be b and unit digit be cof n.

Thus
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n=abc=100a+10b+c

and define
f(n) =4a+2b+c+2ab+2ac+bc+abc
S0,
4a+2b+c+2ab+2ac+bc+abc=100a+10b+c
or

(2+c)(2a+b+ab)=100a+10b
Let c=8, we get
2a+b+ab=10a+b

Hence, a=0 or b=8. But a=0 is not possible because in this case n has only two digits. Hence, b =8 and the
hundredth digit a can be any value from 1 to 9. Therefore, the value of n are 188, 288, 388, 488, 588, 688, 788, 888 and
988.

For positive integer n with four digits. Let the thousandth digit be a, the hundredth digit be b, the tenth digit be ¢
and unit digitbe d of n. Thus

n = abcd =1000a +100b+10c +d

and define
f(n) =8a+4b+2c+d +4ab+4ac +4ad + 2bc + 2bd + cd + 2abc + 2abd + 2acd + bed + abcd
S,

8a+4b+2c+d +4ab+4ac +4ad + 2bc + 2bd + cd + 2abc + 2abd + 2acd + bed + abcd =1000a+100b +10c +d
or

(2+d)(4a+2b+c+2ab+2ac+bc+abc) =1000a +100b +10c.
Let d =8, we get
4a+2b+c+2ab+2ac+bc+abc=100a+10b+c
or
(2+c)(2a+b+ab)=100a+10b
Let c=8, we get
2a+b+ab=10a+b

Hence, a=0 or b=8. But a =0 is not possible because in this case n has only three digits. Hence, b =8 and the
thousandth digit a can be any value from 1 to 9. Therefore, the value of n are 1888, 2888, 3888, 4888, 5888, 6888,
7888, 8888 and 9888.

2.2 The second form

For positive integer n with two digits. Let the tenth digits be a and unit digit be b of n. Thus

n=ab=10a+b
and define
2 2 2
fm=""as™ b+ ™ ab-ma+b+ab
m m2 m-m
S0,

ma+b+ab=10a+b
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or
a(b-10+m)=0

Hence, a=0 or b=10—-m. But a=0 is not possible because in this case n has only one digit. Hence, b=10—-m
and the tenth digit a can be any value from 1 to 9. Therefore, the value of n are 1b, 2b, 3b, 4b, 5b, 6b, 7b, 8band 9b .

For positive integer n with three digits. Let the hundredth digit be a, the tenth digit be b and unit digit be cof n.
Thus

n=abc=100a+10b+c

and define

m3 m3 3 m3 m3 m3 m3

f(nN)=—a+—b+—c+ ab+ ac+ bc+ abc
m m> md mm m-m m2.m m-m-m
= m2a+mb + ¢ + mab +mac +bc + abc
S0,
m2a +mb + ¢ +mab +mac + bc + abc = 100a +10b + ¢

or

(m+c)(ma+b+ab)=100a+10b
Let c=10—-m, we get
ma+b+ab=10a+b

Hence, a=0 or b=10-m. But a=0 is not possible because in this case n has only two digits. Hence,
c=b=10-m and the hundredth digit a can be any value from 1 to 9. Therefore, the value of n are
Ibc, 2bc, 3bc, 4bc, 5be, 6bc, 7bc, 8bc and 9bc .

For positive integer n with four digits. Let the thousandth digit be a, the hundredth digit be b, the tenth digit be ¢
and unit digitbe d of n. Thus

n =abcd =1000a +100b+10c +d
and define

m m m
+ acd + bcd + abcd
m-m-m m2.-m-m m-m-m-m

= m%a+m?b+mc +d + m2ab + m?ac + m2ad +mbc +mbd +cd

+mabc + mabd + macd +bcd + abcd
S0,

m3a +m?2b + mc +d + m2ab + m2ac + m2ad + mbc + mbd + cd + mabc + mabd + macd + bed + abed =1000a +100b +10¢ + d

or

(m+ d)(m2a+ mb + ¢ + mab + mac + bc + abc) =1000a +100b +10c .
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Let d =10—m, we get
m2a +mb + ¢ +mab +mac + bc + abc = 100a +10b + ¢

Or
(m+c)(ma+b+ab) =100a +10b.

Let c=10—m, we get
ma+b+ab=10a+b.

Hence, a=0 or b=10-m. But a=0 is not possible because in this case n has only three digits. Hence,
d =c=b=10-m and the thousandth digit a can be any value from 1 to 9. Therefore, the value of n are lbcd, 2bcd,

3bed, 4bcd, 5bed, 6bed, 7bed, 8bed and 9bcd .

Remark: If m = 2 then the result is the same as the first form.

2.3 The third form
For positive integer n with two digits. Let the tenth digits be a and unit digit be b of n. Thus

n=ab=10a+b

and define
] I |
f(n) =&a+&b+iab =2a+b+ab
1! 2! 11-2
S0,
2a+b+ab=10a+b

Hence, a=0 or b=8. But a=0 is not possible because in this case n has only one digit. Hence, b =8 and the
tenth digit a can be any value from 1 to 9. Therefore, the value of n are 18, 28, 38, 48, 58, 68, 78, 88 and 98.
For positive integer n with three digits. Let the hundredth digit be a, the tenth digit be b and unit digit be cof n.
Thus
n=abc =100a+10b+c

and define
f(n):ga+gb+gc+ 3t ab+ 3t ac+ 3t bc+ 3t abc
1 21 31 1.2 1.3 2!.3 1.2.3
=6a+3b+c+3ab+2ac+bc+abc
SO,
6a+3b+c+3ab+2ac+bc+abc=100a+10b+c
or

(3+c)(2a+b+ab) =100a+10b

Let c=7, we get
2a+b+ab=10a+b
Hence, a=0 or b=8. But a=0 is not possible because in this case n has only two digits. Hence, b =8 and the
hundredth digit a can be any value from 1 to 9. Therefore, the value of n are 187, 287, 387, 487, 587, 687, 787, 887 and
987.
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For positive integer n with four digits. Let the thousandth digit be a, the hundredth digit be b, the tenth digit be ¢
and unit digitbe d of n. Thus

n = abcd =1000a +100b+10c +d

and define
I I I I |
f(n):ia+ib+ic+4—d 4 ab+ 4! ac+ 4
! 2! 3! 1.2 1.3 1.4
| | I | I
+ 4! bc+ 4l bd + 4l cd + 4l abc + 4l abd
2.3 2.4 3.4 11.2.3 11.2.4
| | |
+ ~—acd + 4! bed + 4! abcd
1!'-3-4 21.3-4 11.2.3-4
=24a+12b+4c+d +12ab+8ac+6ad + 4bc + 3bd + cd + 4abc + 3abd + 2acd + bed + abed
S0,

24a+12b +4c+d +12ab +8ac + 6ad + 4bc + 3bd +cd + 4abc + 3abd + 2acd + bed + abecd =1000a +100b +10c + d

or
(4+d)(6a+3b+c+3ab+2ac+bc+abc) =1000a+100b+10c .
Let d =6, we get
6a+3b+c+3ab+2ac+bc+abc=100a+10b+c
Or
(3+c)(2a+b+ab) =100a +10b.
Let c=7, we get
2a+b+ab=10a+h.

Hence, a=0 or b=8. But a=0 is not possible because in this case n has only three digits. Hence, b =8 and the
thousandth digit a can be any value from 1 to 9. Therefore, the value of n are 1876, 2876, 3876, 4876, 5876, 6876,
7876, 8876 and 9876.

3. CONCLUSION

The results of nfor the Diophantine equation f(n)=n have been shown for n=2, 3 and 4 digits by defining
difference f(n).
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