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Abstract

The special problem is to study the representation of integer as sums
of two squares. From the related research, for p=a’ +b° where a and b are
integers, p can be representation as sums of two squares if and only if p has the
form 4k+1 and 0<a<J; and O<b<J;_

In this research it is found that the prime number p in‘the form 4k+1 and
a > b can obtain M <a<i/p andb =W. For any integer n that can be a
representation of integer as sums of two squares, n=a’+b’, \/—n/—Z <a S\/; and
b= \[nu_az. The calculation of @, starting with Jn is faster than starting with
\/rﬁ . The research also studies and designs an algorithm for testing that an integer

n can be a representation of integer as sums of two squares which depends on the
prime factor of n

Keywords: prime number, representation of integer, sum of two squares
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Weulunauaniwieaes 2 wenldifsaguuuuifes (Lidrilsdaeiu)

W wUARINIUUURED AN p=a® + b’ =¢* +d’

dlo a,b,c,d Wuswuduun
wli (ad=be)(ad +be)=a’d’ -b’ct = p(d’=b*)=0 (mod p)

2
as

sy plad —be 30 p|ad +be
W3 a,b,c,d yIUIUYBEN \/; ANEIWUST L
ad—bc=0 v50 ad +bc=p
nSEA 1 auud ad +bc=p U
pr=(@ +b*)c* +d%)
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wdd # wnuldmeanauInuedindwE@es 2 wew festie
m Lifidusenpuiludunuanizlugy 4k +3

= o« v T W o o °
wgad aundly m Lifiiusgnouiiudnuameluzuuuy 4k +3
0 m=1 udh n=N*+0’
= v - o o d i o
nstim>11 m = p, p,...p, Tszneulugunagnvasduuawginaiy
wiagdnnuame pidu 2 wistuguuu 4k + 1 deulunauinvedtas
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4.1.1 TWsunsuildmruanmnsuauda a, b
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1. WNIAAUIMAIAIMSUIIUIUENIL

public static void sumof2squarePXFile() throws IOException {
long n, mi, m2, i, j, k a,b;
long median;
boolean sqr = false;
char ch;
int cntPrime = 0, cntNearUpper=0,
String ofilestr="_sum_squareP.txt";
System.out.printin("List of all Sum of two Squares of primes a to b");
System.out.print("From number a:"); a = sc.nextLong();
System.out.print("To number b:"); b = sc.nextLong();
if (b-a < 4000)

ofile = new PrintWriter ("con:");
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else {
System.out.printin("Output write to file "+ofilestr);
ofile = new PrintWriter (ofilestr);
ofile.printf("Prime Number : From-To : %d - %d %n", a, b );
}
ofile.printf(* Prime  Upper Low Median %n");
for(k=a; k<=b ; k++) {
if (lisPrime(k)) continue;
if ( k%4==3) continue;
cntPrime=cntPrime+1;
m1 = (long) (Math.sqrt(k/2)+0.5); m2 = (long) Math.sqrt(k);
median = (m1+m2)/2;
ofile printf{"%8d, U-L:%5d,%5d :%5d-%n", k, m2,m1, median );
for (i=m2Z;i>=m1; i) {
j=(long) Math.sqgrt(k-i*i);
IF (k==(i+ %) && (j<=1)) {
if (i>median) { ch=""; cntNearUpper++; }
else ch="1
ofile.printf("%10c %c: %5d72: %4dA2 ", ''ch, i, j )
ofile.printf(" sq:% 10d,%10d%n", i*, j*j );
sqr=true;
}

}

ofile.printf("Amount of prime number : %5d %n", cntPrime );
ofile.printf("Amount of near upper- 1 %5d %n", cntNearUpper);
ofile.close();
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public static void sumof2squareNXFile() throws IOException {
long n, m1, m2, i,j, k a, b;
long median;
boolean sqgr=false;
char ch;
boolean prnNewGrp;
int cntN=0, cntCase=0, cntNearUpper=0;
ofilestr="_sum_squareN.txt";

System.out.println("List of all Sum of two Squares of composite a to b");

System.out.print("From number ' a : "), “a = sc.nextLong();
Systemiout.print("To—number b ': "); b = sc.nextLong();
if (b-a < 4000)
ofile = new PrintWriter ("con:");
else {
System.out.printn("Output write to file "+ofilestr);
ofile = new PrintWriter (ofilestr):
ofile.printf("Composite Number : From-To :  %d - %d %n", a, b );
}
ofite.printf(" N Upper Low Median %n");
forlk=a; k<=b ; k++) {
if {isPrime(k)) continue;
if (‘k%4==3) continue;
m1 = (long) (Math.sqrt(k/2)+0.5); ~ m2 = (long) Math.sqrt(k);
median = (m1+m2)/2;
prnNewGrp=true;
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for (i=m2; i>=m1; i- ) {
j=(long) Math.sqrt(k-i*i);
if (k==(*i+j*)) && (j<=i)) {
if (prnNewGrp) {
ofile.printf("%8d, U-L:%5d,%5d :%5d %n", k, m2,m1, median );
prnNewGrp=false;
cntN =entN+1;
}
cntCase =cntCase+1;
if (i>median) { ch="", cntNearUpper++; }
else ch=""
ofile.printf("%10c %¢ : %5d/2 : %4dA2 : . ch, i, j )
ofile.printf(" sg:% 10d,%10d- %n", i*i, j*j);

sgr=true;

}
ofile.printf("Amount of N-  : 9%5d %n", cntN.);

ofile.printf("Amount of cases : %5d %n", cntCase );
ofile.printf("Amount of near upper : %5d %n", cntNearUpper);

ofile.close()

‘ -
314990 main

s ' 4 - ° v o v oo
Fegramrien main Aldlunisdenld wieafuinluden 1 wavden 2

public static void main(Stringl args) throws IOException {
sumof2squarePXFile();
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nqufun 2.9 nqufuniadu (Wilson’s Theorem)
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