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bool sieve[20000000];
vold eratosthenes() {
sieve[0] = sieve[l] = true; // 0 #] 1 A2 EE]
for (inti = 2;i < 20000000; i++)
if (Isieve[i]) // ¥ N —1{E <% =0 2=
for (intj =1+ 1;) <20000000; | +=1)
sieve[j] = true; // IEEE | FIEE
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bool sieve[20000000];
vold eratosthenes() {

sieve[0] = sieve[l] = true;

for (inti=2;i*i < 20000000; i++)

[/ DERREBREETE - DU R/ EiEiRrE
iIf (Isievel[i])
for (intj =i*i;j <20000000;j +=i)
sieve[]] = true;
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AR MBI EF)A Linear Sieve Algorithm

const int N = 20000000;
bool sieve[N];
void linear_sieve() {
vector<int> prime;
for(inti=2;i<N;i++){
if (Isieve[i]) prime.push_back(i);
for (intj = 0; i * prime[j] < N; j++) {
sieve[l * prime[j]] = true;
if (I % prime[j] == 0) break;
}
}
}
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void trial_division(int n) {
for(intd = 2;d <=n; ++d)
while(n % d == 0) {

n/=d,
cout<<d;// &

}
}
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void trial_division(int n) {
for(intd =2, d*d <=n; ++d)
while(n % d == 0) {
n/=d;
cout << d;// EREZ
}
if(n > 1) cout << n; // nEeEZ

}

2 1



=Lyt

BRI EEEE

IR ZEHERER
AEIBR/Nsqrt(n)iE

R 7




Questions?

Competitive Programming
Made by $EzIERE LCCNS



UVa 0J 533

UvVa 0J 10392
Uva 0J 10622
Uva 0J 10791
Uva 0J 10879

Competitive Programming Made by 153lERE LCCNS
ade by 153lIE


https://uva.onlinejudge.org/external/8/820.pdf
https://uva.onlinejudge.org/external/8/820.pdf
https://uva.onlinejudge.org/external/8/820.pdf
https://uva.onlinejudge.org/external/8/820.pdf
https://uva.onlinejudge.org/external/8/820.pdf

Calculation

Competitive Programming CCNS
Made by 15 )i BB B N



Calculation

HRAHFHES - EBNEUEAAZ9R -

A MR T ARENTREMRBER




Calculation

» Gauss's complex multiplication algorithm
» Karatsuba algorithm
* Fast exponentiation
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» Gauss's complex multiplication algorithm
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¥ (bc + ad) = ac + bc + ad — ac
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ac + bc
ad - ac

c(a+b)
a(d-c)
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(ac — bd) + (bc + ad)i

= (ki-ky) + (ky+k3)i

k, = ac + bc = c(a+b)
k, = bc + bd = b(c+d)
k; = ad - ac = a(d-c)
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Calculation

» Karatsuba algorithm



Karatsuba algorithm
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Karatsuba algorithm
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Karatsuba algorithm

X =am+ b
y = cm + d

Xy = acm? + (ad + bc)m + bd



Karatsuba algorithm
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Karatsuba algorithm

Xy = acm? + (ad + bc)m + bd

(ad + bc) = ad + ac + bc + bd - bd - ac
= (a + b)(c + d) - bd - ac

Z, = ac

z, = bd

(a + b)(c + d)
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Karatsuba algorithm

Xy = acm? + (ad + bc)m + bd
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Karatsuba algorithm

Xy = z,m*+ (25-2,-z,)m + 2z,
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Karatsuba algorithm
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int k(int x, int y)
if(x < 10 || y < 10) return x*y;
int len = mi 10(x), logle ;
int m = pow( é % } )+ 1)% (¥));3
auto [a, b] = leéX mg, // since c++17
auto [c, d| = div(y, m);

int z1 = k(a, ¢), z2 = k(b, d), z3 = k(a+b, c+d);
return zl1*m*m + (z3-z1-z2)*m + z2;
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T(n) = 3-T(n/2) + ¢,

T =1+c¢ RE &
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Calculation

« Fast exponentiation



Exponentiating by Squaring
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. T L4 AR 3987654321 = 31 x 316 x 332 x 3128 x

987654321
= 111010110111100110100010110001 ,,
=1 + 16 + 32 + 128 + ..
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int x =1, a = 3;
while (n) {

if (n&l) x *= a; // —ENEZHZ 1
X 7%= 1000007 ;

a *= a;
a %= 1000007 ;
n >>= 1;

} py St
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Floating-Point Precision
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*0.69 4oub1ey X 190 # 6.9 (4ouble)
« 452 OJBE= 6.89999.....

£ print NRHIEABZ LS - BHELLCERAX/NEF]
Eﬁ*ﬁ%ﬁj = e
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if (0.69 * 10 * 1.000.1 >= 6.9) {
do something

}
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if (abs((0.69*10) - 6.9) <= 0.69*1e-15) {
do something

}
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