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#include <iostream.h>

int main()
{
std::cout << "hello, world\n";

}
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1 Multiples of 3 and 5

1.1 Problem

If we list all the natural numbers below 10 that are mul-
tiples of 3 or 5, we get 3, 5, 6 and 9. The sum of these
multiples is 23.

Find the sum of all the multiples of 3 or 5 below 1000.

1.2 Solution
Let S, = {z | x is a multiple of n and 0 < z < 1000}.

From the above definition we get,

S5 = {3,6,9,...,993,996,999},
Ss = {5,10,15,...,985,990, 995},
S5 = {15, 30,45, ...,960,975,990}.

We want to find

Y o

xG(Sg US5)

If we merely add the sum of all the numbers in S5 to the
sum of all numbers in S5, then we add the numbers that
are multiples of both 3 and 5 twice, that is, we add the
numbers that are multiples of 15 twice. Therefore, we
must subtract the sum of the multiples of 15 below 1000



to get the required sum, that is,
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The above sum can be written as
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where m = 999. Note that Y ,_, k is the nth triangular
number. Let us denote it as T,,, that is,
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The required sum can now be written as
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where m = 999. The result is
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= 233168.



1.3 Program

#include <iostream>

int triangular(int n)

{
return n * (n + 1) / 2;
3
int main()
{
int result = 3 * triangular(999 / 3)
+ b5 % triangular(999 / 5)
- 15 * triangular(999 / 15);
std::cout << result << '\n';
}



A About

This document contains solutions to Project Euler prob-
lems.

This document was last updated on 2 Sep 2020.

The source code for these solutions are available at
https://github.com/susam /lab /tree /master/projecteuler.
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This document is licensed under the
Creative Commons Attribution 4.0 International License.

You are free to share the material in any medium or format
and/or adapt the material for any purpose, even commer-
cially, under the terms of the Creative Commons Attribu-
tion 4.0 International (CC BY 4.0) License.

This document is provided as-is and as-available, with-
out representations or warranties of any kind, whether
express, implied, statutory, or other. See the CC BY 4.0
Legal Code for details.


https://github.com/susam/lab/tree/master/projecteuler
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode

C Code License

Copyright (©) 2020 Susam Pal

All code examples in this document are licensed under the
MIT License.

You can use, copy, modify, merge, publish, distribute, sub-
license, and /or sell copies of it, under the terms of the MIT
License.

This software is provided “as is”, without warranty of any
kind, express or implied.


https://opensource.org/licenses/MIT
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