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int powl(int m, unsigned n)
{
int result = 1;
int factor = m;
while (n) {
if (n & 1) { result #*= factor; }
factor %= factor;
n /= 2u;
}

return result;
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int pow2(int m, unsigned n)
{
if (0 == 0) return |;
int square root = pow2(m, n / 2);
int result = square root * square root;
if (0 & 1) result #=m;
return result;
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int pow3(int m, unsigned n)
{
if (n ==0) return I;
unsigned flag = n; [/ NET R 2 TR IR

for (unsigned value = n; value &= (value = 1); ) flag = value;

int result = m;
while (flag >>= 1) {
result %= result;
if (h & flag) result *=m:

}

return result;

}
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unsigned extractileftmostione(unsigned num)
{
union {
unsigned 1i;
float f3
bou;
uw f = (float)num;

returh u.i > 23;
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static inline void matrix multiply(uint& bl, uint& b2, uint al, uint a2)

{

const uint rl al * bl + al * b2 + a2 * bl;

al ®* bl + a2 % b2;

const uint r2
bl = rl;
b2 = r2;

uint fib matrix(uint num)

{
uint bl =0, b2 = I3

uint al , a2 = 0;

for (; num != 0; num >>= 1) {
if (oum & 1) matrix multiply(bl, b2, al, a2);
matrix multiply(al, a2, al, a2);

}

return bl;
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typedef unsigned uint;

uint fibonacci(uint num)

{
if (aum == 0) return 0;
uint flag = num; //extract leftmost one
for (uint value = num; value &= value — 1; ) flag = value;

uint al = 1, a2 = 0;



while (flag >>= 1) {
const uint rl = al % al + 2 % al % a2;

const uint r2 = al * al + a2 * a2;
al =rl;
a2 = r2;

if (wum & flag) {
al = rl + r2;

a2 =rl;

return al;
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typedef unsigned uint;
typedef unsigned long long uint64;

uint fib_ex(uint64 num, uint M)

{

assert(M 1= 0);

const uint g0 =1, gl =2, g2 = 2;
if (hum == 0) return g0;

uint64 flag = num;

for (uint64 value = num; value &= value — 1; ) flag = value;

uint64 al =0, a2 = 1, a3 = 03

while (flag >>= 1) {

const uint64 r1 =2 % (al + a2 + a3) * al + a2 * al;
const uint64 r2 = 2 * (al + a2) * al + 2 % a2 % a3;
const uint64 r3 = (al + 2 % a2) *al + a3 * a3;
al = rl;
a2 = r2;
a3 = r3;

if (wum & flag) {
al = rl + r2;
a2 =rl + r3;

a3 =rl;



}
al %= M;
a2 %= M;
a3 %= M;
}
return (al * g2 + a2 * gl + a3 * g0) % M;

}
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typedef unsigned uint;

uint fibimatriXZ(uint num)

{
if (aum == 0) return g0;
uint flag = num;
for (uint value = num; value &= value — 1; ) flag = value;
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uint al =1, a2=0; //00 ... 10
while (flag >>=1) {
const uint rl = f1 * al % al + * al * a2;

const uint r2 = f2 % al % al + a2 % a2;
al =rl;
a2 = 1r2;

if (hum & flag) {
al = f1 ® rl + r2;
a2 = £2 % rl;
}
}

returh al * gl + a2 * g0;
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typedef unsigned uint;

uint fib matrix3(uint num)

{

if (aum == 0) return g0;

uint flag = num;

for (uint value =

f1 2 £3  (flxf1+f2)*al + f1*a2 + a3
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uint al = 0, a2 =

num; value &= value —

flxal + a2

al
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while (flag >>= 1) {

const uint rl =

const uint r2

const uint r3 =
al = rl;
a2 = r2;
a3 = r3;

if (hum & flag)

(f1 * f1 + £2) * al * al +
(f1 % 2 + £3) % al * al +
(f1 * £3) * al % al +

{

al = f1 ® rl + r2;
a2 = f2 ®* rl + r3;

a3 = f3 % rl;

}

return al * g2 + a2 * gl + a3 % g0;
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* f2 % al % a2 +
* f3 % al * a2 +

a3

flxf3*al + f3*a2

f3*al
a3

* al ¥ a3 + a2 * a2;
* a2 * a3;
a3 % a3;



