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1TAIN FAIYMID A — VYD NavY chain nr%in nww
graph 7ayn %y m
X = Xo; X=n,; X = chain;
X = graph[x]; X = (10 * xX) % m; X = X.getNext();
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@Functionalinterface
public interface IFunction<T> {

T apply(T 1);
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IFunction

IFunction<Node<T>> next = new IFunction<Node<T>>(){

@Override

public Node<T> apply(Node<T> x) {

return x.getNext();

}

%
Npw

IFunction<Node<T>> next = x -> x.getNext(); "1'%7219 |1220
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IFunction

final int denom = 257;
IFunction<Integer> div = new IFunction<Integer>(){
@Override
public Integer apply(Integer x) {
int res = (x * 10) % denom,
if (res ==0)
return null;
return res;

}
J

Npw

"21'%;7219 1220
IFunction<Integer> div = x -> ((x * 10) % denom != 0 )?(x * 10) % denom: null;
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IFunction
final int[] graph = {6, 6, 0, 1, 4, 3, 3, 4, O};
IFunction<integer> next = new IFunction<integer>(){
@Override
public Integer apply(Integer Xx) {
if (x ==-1)
return null;
return graph[x];
}
3
Nnpw
IFunction<integer> next = x -> graph[x] '= -1 ? graph[x]: null "“1'¥2219 |20
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public class LoopConfiguration {
private int preffixLength; I 4= 2v'na TN 'M72n IRN
private int loopLength; I/ & AIY'NN 7w TN IR

public LoopConfiguration(int preffixLength, int loopLength) {
this.preffixLength = preffixLength;
this.loopLength = loopLength;

}
public int getPreffixLength() {

return this.preffixLength;
}
public int getLoopLength {
return this.loopLength;

}

public static <T> LoopConfiguration detectPreffixLength(IFunction<T>f, T start) {

4
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public static <T> LoopConfiguration detectPreffixLength(IFunction<T> f, T start) {

T slow = start; /] & TNXK N2'N] NNTPNNY 01190
T fast = start; // dam DN Y NINTRENNY N9N
int preffixLength = O;

do {

slow = f.apply(slow);
fast = f.apply(fast);
preffixLength++;
If (fast == null)
break;
preffixLength++;
fast = f.apply(fast);
If (fast == null)
breaks
Ifast.equals(slow));

D'AXY Y |2 NRIYD
INW'7D 019'Un

} whil

iIf (fast == null) I/ & '910 NIN AIY'NN DR
return new LoopConfiguration(preffixLength, 0);
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slow = start; I ¢
Y "2 NNIYN

prefﬁxLenqth =L INY?7) 019'0N D'NXY
Whlle@.equals(slow))

slow = f.apply(slow);
fast = f.apply(fast);

preffixLength++;
}
int loopLength = O; /| <4=m
do {

fast = f.apply(fast);
DY "2 NRNYN

loopLength ++:
_ INW7D 019'0N D'MXY
} while((lfast.equals(slow));

DNMIAIND YIN'N
al{hRyah TIRN AIY'N

ATINNN NIXRN AIY'N

return new LoopConfiguration(preffixLength, loopLength);
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IFunction

IFunction<BigInteger> funcCollatz = new IFunction<BigInteger>(){
@Override
public Biginteger apply(Biginteger Xx) {
Biginteger two = new Biginteger("2");
if (x.mod(two).equals(Biginteger.ZERQ))
return x.divide(two);
return x.multiply(new Biglnteger("3")).add(Biginteger.ONE);

}
J

Npw

IFunction<Biglnteger> funcCollatz = 1'¥77219 [1220
X -> (x.mod(new Biginteger("2")).equals(Biginteger.ZERQO))?
x.divide(new Biglnteger("2")): x.multiply(new Biginteger("3")).add(BigIinteger.ONE);
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Biginteger bint = new Biginteger('922337203685477580789076543999999");
LoopConfiguration Ic =

LoopConfiguration.detectPreffixLength(functCollatz, bint);
System.out.printin(lc.getPreffixLength() + " " + Ic.getLoopLength()); 860 3

for (inti=0; i <lc.getPreffixLength(); i++)
bint = functionCollatz.apply(bint);

for (inti=0; i < Ic.getLoopLength(); i++) {

System.out.print(bint + "->"); 4->2->1->
bint = functionCollatz.apply(bint);
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5.d GCD(|620 - 26|, 1387)= 1
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public class PollardRho { D'NI1A7 D7 190N 71D

final static Biginteger TWO = new Biginteger("2");
public static Biglnteger rho(Biginteger n) {
If (n.mod(TWO).equals(Biginteger.ZEROQO))
return TWO:;
Biginteger slow = TWO,;
Biginteger fast = slow;
Biginteger ¢ = Biginteger.ONE;
Biginteger divisor;
do{
slow = slow.multiply(slow).mod(n).add(c).mod(n);
fast = fast.multiply(fast).mod(n).add(c).mod(n);
fast = fast.multiply(fast).mod(n).add(c).mod(n);
divisor = fast.subtract(slow).gcd(n);
} while (divisor.equals(Biginteger.ONE));
return divisor;
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public static void factor(Biglnteger n) {
If (n.equals(Biginteger.ONE)) // ¢=m 719 11'R1 NIWURY 'R 1 07wn nrxyn D
return;
if (n.isProbablePrime(20)) { // == I'2N-7'0 DAY XY YD
System.out.printin(n);
return;

}

Biginteger divisor = rho(n); // & NIYKRY DIIA7 TAvI wion
If (n.equals(divisor)) { // Y — 7¢01 WI9'NN
System.out.printin("Error " + divisor);
return;

}

factor(divisor); I & D"2'0NIY DAIN'T
factor(n.divide(divisor));
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public static void main(String[] args){
Biginteger n = new Biglnteger("44343535354351600000003434353");
factor(n);

}

149
329569479697
903019357561501
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public class PollardRho {
final static Biginteger TWO = new Biglnteger("2");
final static SecureRandom random = new SecureRandom();
public static BigIinteger rho(Biginteger n) {
If (n.mod(TWO).equals(Biginteger.ZERO))
return TWQO;
Biginteger slow = new Biginteger(n.bitLength(), random);
Biglnteger fast = slow:;
Biginteger ¢ = new BiglInteger(n.bitLength(), random);
Biginteger divisor;
do{
slow = slow.multiply(slow).mod(n).add(c).mod(n);
fast = fast.multiply(fast).mod(n).add(c).mod(n);
fast = fast.multiply(fast).mod(n).add(c).mod(n);
divisor = fast.subtract(slow).gcd(n);
} while (divisor.equals(Biginteger.ONE));
return divisor;
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public static void factor(Biglnteger n) {

If (n.equals(Biginteger.ONE)) // ¢=m 719 11'R1 MIWURY 'R 1 07wn nrxyn D
return;

if (n.isProbablePrime(20)) { // 4=m"n%y19 LYNO" AUN NINIYKY NP' T2 ANV 7D
System.out.printin(n);
return;

}

Biginteger divisor = rho(n); //

while (n.equals(divisor)) //
divisor = rho(n);

factor(divisor); /l

factor(n.divide(divisor));
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