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* Sieve of Eratosthenes (R F I HT 45 FE BF %)
- BNERKEEER , ARREZE
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We use sieve to create a prime array

— Chose the smallest number at each iteration and delete the multiple of
this number

Chose 2
2345676869 16 11 21334 1536 17 18- 19 26- 21 2=..
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We use sieve to create a prime array

— Chose the smallest number at each iteration and delete the multiple of
this number

Chose 3
2345676916 11 4213 4431536 17 6819 26-21-22..
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We use sieve to create a prime array

— Chose the smallest number at each iteration and delete the multiple of
this number

Chose 5
2345676916 11 4213 4435316 17 6" 19 26-21-22=..
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We use sieve to create a prime array

— Chose the smallest number at each iteration and delete the multiple of
this number

Chose 7
23456 769%6 11 4213 143536 17 186819 26-21
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We use sieve to create a prime array

— Chose the smallest number at each iteration and delete the multiple of
this number

Chose 11
23456 769%6 11 4213 143536 17 186819 26-21
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Prime Number S

* Sieve of Eratosthenes (RN FLHTHRFEERE)
— H/NEIREEE R PR E R

<cmath>
<cstring>
MAX 10000000
bool is_prime[MAX];
void eratosthenes()
{
memset(is_prime, 1, (is_prime));
is_prime[0] = false;

is_prime[1l] = false;

(int 1 = 2; 1 sqrt(MAX) ; i)
(is_prime[i])
(int j = i+i; j < MAX; j
is_prime[j] false;
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e 6ntl Method

« — 2HI3WVE/NARRELE 6 - ATHET 7R 6n ~ 6n+tl ~ 6n+2 -
e 6n+3 -~ 6n+4 -~ 6n+5 NFE c o] LLEH, 6n ~ 6n+2 -~ 6nt+3 -~
6n+4 & F 2 B 3 IUEE > AEBIER - Kt g én+1 Al
6n+5 (= én-1)E N EEEHFL LT -
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e 6ntl Method

<vector>
MAX 10000000
vector<int> prime;
bool is_prime(int n) {
(int i = 0; prime[i]+prime[i]
(n % prime[i] 0)
false;
true;

}
void make_prime() {
prime.push_back(2);
prime.push_back(3);
(int 1 = 5, gap = 2; i < MAX; i+=gap, gap = 6 - gap)
(is_prime(i))
prime.push_back(i);
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AR A (BEEZER]
But just remember that the code in previous page is
fast enough to solve almost every prime problems

At 5k

— SHELEZEE - Prime
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http://www.csie.ntnu.edu.tw/~u91029/Prime.html

Practice -1

UVa 10392 - Factoring Large Numbers
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https://uva.onlinejudge.org/index.php?option=onlinejudge&page=show_problem&problem=1333
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Big Number

Array

EE_ERHEATEIRAE Indextbisy N B
— Ex:68046897523 1245
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Big Number o
=43 event

o A B HEINE 0 HEESALARFHEAL
o RCE B HAERCR o R E S URTEL
o IEEHFAIEE

o IE I ERE
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Big Number

o L

void add(int a[100], int b[100], int c[100]) {
(int 1i = 0; i < 100;

i)
cli] = alil + bl[i];

(int 1 = 0; i < 100-1;

i) {
c[i+1] c[i] / 10;
cli] 10;
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Practice - 2 iy

UVa 10106 - Product

Problem Description
The problem is to multiply two integers X,Y .(0 = X,Y < 10250)

Input
The input will consist of a set of pairs of lines.Each line in pair contains one multiplyer.

Output
For each input pair of lines the output line should consist one integer the product.
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https://uva.onlinejudge.org/index.php?option=com_onlinejudge&Itemid=8&page=show_problem&problem=1047
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Greatest Common Divisor

o HREEHERE (Euclidean Algorithm)

int gcd(int a, int b) {
(a 2)
b;

gcd(b % a, a);
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ng(4629 1071) int gcd(int a, int b) { e

— gcd(147, 462) LI

* gcd(21, 147)
— gcd(0, 7)

flig().ﬂEPKI%E5J322462EZ£U/J\E/:\462 CRTLUR2ZR > HIfEq0=2) - &R¥UE

— 1071 =2x462 + 147.
@gﬁlﬁé462¢$ B 14TE S/ N 147 (a]DUREB2R > Bliql =3) - g8
Bl
— 462=3x 147+ 21.
FERE14TRABTRCE2TE R NR21 (AJBUB72R @ Bllq2=7) » HEREL :
— 147=7x%x21+0.
FEHE » BREEE0 > ATLA107 LHI4628Y 5 R AR EE21

N 5

* 3
L i)
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Practice - 3

UVa 408 — Uniform Generator
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https://uva.onlinejudge.org/index.php?option=onlinejudge&page=show_problem&problem=349
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Extended Euclidean Algorithm= ===

* $FaX + bY = ged(a,b)1YELEL#E XY
* Ex (from wiki)
— 47x + 30y = |
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Extended Euclidean Algorithm==="
* 47=30%1+17 gcd(30, 47)
¢« 30=17*1+13 ng(1(7,30))
o - gcd(13, 17

¥ |3:|+4 a1
P 13m A4S ged(1, 4)
ToAs A0 gcd(0, 1)
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Extended Euclidean Algorithnim—==
47=30%1 + 17 . 17 =47% 1 +30% (1)
30=17% 1 + 13 e 13=30% | + 17 % (-1)
17=13*1] +4 e 4=17* 1+ [I3%*(-I)
3= 4%3+ | e 1= 13% | +4%(3)
4= 1%4+0
47x + 30y = |
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Extended Euclidean Algorithniz—==

| = 13 * | +4%*(-3)
=135 1+ 1751+ 135 ()] *(3)
* I =17%(-3)+13%4
| = 17%(3)+[30% | + 17 % (-1)] * 4
| =30*4 + |7 *(-7)
o | =30%4+[47 % | +30%*(-1)] *(-7)
o | =47*(-7)+30* 1l
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Extended Euclidean Algorithnt==

* gcd(a,b) = ged(b,a%Db)

 aX + bY =gcd(a,b) = gcd(b,a%b) = bX’ + (a%b)Y’

« aX +bY =bX’ + [a—(a/b)b]Y’ =aY’ + b(X’-(a/b)Y’)
— X=Y
— Y=X - (alb)Y’
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int exGCD(int a, int b, int &X, int &Y) {
(b 0) {

int gcd = exGCD(b, a % b, X, Y);
int tmp = X;
X =Y;
Y = tmp -~ (a/b)*Y
gcd;
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Practice - 4

UVa 10104 - Euclid Problem
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https://uva.onlinejudge.org/index.php?option=onlinejudge&Itemid=8&page=show_problem&problem=1045

=
Extended Euclidean Algorithm= ===

+ % P (PR—(ERANTER )
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Extended Euclidean Algorithm= ===

* aX+DbY =ged(ab) JHER ax+by=1 M
— a=n! iff & aflbH5'E
— b= P
— gcd(a,b) = |
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%

n!X + pY = | (use Extended Euclidean Algorithm get (X,Y))
n!X+pY=1—>modp

(n’X) op=1--(I)
%p = ans --- (2)
(l) (2)
9(; xan)%p—anS - (m!'XX)%p=ans
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Practice -5

Facebook Hacker Cup 2017 Round|

Beach Umbrellas
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https://www.facebook.com/hackercup/problem/1760870734198100/?__mref=message_bubble

Epsilon €

Float :
— B{H#RE] :-3.4e-38 ~ 3.4e38
— HUBOEEE A 5y :6~7

Double :

— BE#EIE :-1.7e308~1.7e308
— TUrEUEHERE 75 - 14~15
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* Example

Epsilon €

<cstdio>
<cmath>

int main() {
double a = asin(sqrt(2.0) 2) * 4.0;
double b = acos(-1.0);

printf("a = %.201f\n", a);

printf("b = %.201f\n", b);

printf("a-b = %.201f\n", a - b);
printf("a == b? %s\n", a b "True™
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Epsilon €

e Result

Linyunwen@Lin-Yun-Wens-MacBook-Air ~/D/L/c/ACM> ./sample_epsilon
a = 3.14159265358979356009
b = 3.14159265358979311600

a-b = 0.00000000000000044409
a == b? False
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Epsilon €

ACIM Brogramming Conset”

1]
h

* 5 A eps FlETFREE S HF
— eps = le-8

a== la—b]| <eps
al=b la—b]| >eps
a<b a—b<-eps
a>b

a—b>eps

made by kk & rabbit125
made by ai281918 & yun wen




Practice - 6

UVa 906 — Rational Neighbor
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https://uva.onlinejudge.org/index.php?option=com_onlinejudge&Itemid=8&page=show_problem&problem=847

