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Outline

Big Number

GCD, Extended Euclid's Algorithm

Prime Numbers
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Prime Number
• Sieve of Eratosthenes (埃拉托斯特尼篩法)

– 由小到大選擇質數，並刪除其倍數

• 6n±1 Method
– 拿 2 和 3 這兩個質數先篩過一遍，剩下的數字則用除法驗證是不是
質數。

NCKU CSIE Programming Contest Training Course
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Prime Number
• 9 ����� 6 8 7824 88

– 169 1 94 33 9 5 4 8 1 2 8 265 5 3 1 4 3 273 60
129 5 4 8

            
169 �
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Prime Number

NCKU CSIE Programming Contest Training Course

• Sieve of Eratosthenes (��
��	��)
– �������������
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Prime Number

• 6n�1 Method
• – 2 � 3 ������� 6 &������� 6n � 6n+1 � 6n+2 �
• 6n+3� 6n+4� 6n+5 	!&� 
 6n � 6n+2 � 6n+3�
6n+4�� 2 � 3 ���&���$����&�"%# 6n+1 �
6n+5 (= 6n-1)���$�����
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Prime Number
• 6n�1 Method
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Prime Number

• �	���	��������
•

- - -

• ���	 
– 
�	�
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http://www.csie.ntnu.edu.tw/~u91029/Prime.html
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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
• ������
	�����������

– Ex:680468975231245

• ���0
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Big Number

• �� �������
����������
• � ������
����������
• �� ��	��
• �� ����
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Big Number
• �� �
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Practice - 2
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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.

https://uva.onlinejudge.org/index.php?option=com_onlinejudge&Itemid=8&page=show_problem&problem=1047
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Greatest Common Divisor
• ����� �EuclideanAlgorithm�
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• gcd(462, 1071)
– gcd(147, 462)
• gcd(21, 147)

– gcd(0, 7)

• �1071����	462 ���462"
��2�$��q0 = 2#$!��
147%
– 1071 = 2 � 462 + 147.

• ���462����	147 ���147"
��3�$�q1 = 3#$!�
�21%
– 462 = 3 � 147 + 21.

• ��147����	21 ���21"
��7�$�q2 = 7#$��!�%
– 147 = 7 � 21 + 0.

• ��$!��0$��1071�462������21$

NCKU CSIE Programming Contest Training Course
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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
• ��aX + bY = gcd(a,b)���� X,Y
• Ex (from wiki)

– 47x + 30y = 1
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Extended Euclidean Algorithm
• 47 = 30 * 1 + 17
• 30 = 17 * 1 + 13
• 17 = 13 * 1 + 4
• 13 = 4 * 3 + 1
• 4 =  1 * 4 + 0
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gcd(30, 47)
gcd(17, 30)
gcd(13, 17)
gcd(4, 13)
gcd(1, 4)
gcd(0, 1)
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Extended Euclidean Algorithm

• 17 = 47 * 1 + 30 * (-1)
• 13 = 30 * 1 + 17 * (-1)
• 4 = 17 * 1 + 13 * (-1)
• 1 = 13 * 1 + 4 * (-3)

made by ai281918 & yun wen

47x + 30y = 1

• 47 = 30 * 1 + 17
• 30 = 17 * 1 + 13
• 17 = 13 * 1 + 4
• 13 = 4 * 3 + 1
• 4 =  1 * 4 + 0
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Extended Euclidean Algorithm

• 1 = 13 * 1 + 4 * (-3)
• 1 = 13 * 1 + [17 * 1 + 13 * (-1)] * (-3)
• 1 = 17 * (-3) + 13 * 4
• 1 = 17 * (-3) + [30 * 1 + 17 * (-1)] * 4
• 1 = 30 * 4 + 17 * (-7)
• 1 = 30 * 4 + [47 * 1 + 30 * (-1)] * (-7)
• 1 = 47 * (-7) + 30 * 11
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Extended Euclidean Algorithm

• gcd(a,b) = gcd(b,a%b)
• 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’ – (a/b)Y’
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Extended Euclidean Algorithm
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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
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Extended Euclidean Algorithm

• !!
#! % P ( P�������� )
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Extended Euclidean Algorithm

• aX + bY = gcd(a,b)
– a = n!
– b = p
– gcd(a,b) = 1
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��� ax+by=1 ���	
iff�� a � b �
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Extended Euclidean Algorithm
• n!X + pY = 1 (use Extended EuclideanAlgorithm get (X,Y))
• n!X + pY = 1� mod p
• (n!X) % p = 1 --- (1)
• !!

#! % % = '() --- (2)
• (1) * (2) 
�

!!
#! × (! + % % = '() → -! × + % % = '()
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Practice - 5

Facebook Hacker Cup 2017 Round1
Beach Umbrellas
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https://www.facebook.com/hackercup/problem/1760870734198100/?__mref=message_bubble
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Epsilon ε
• Float :

– ���� :-3.4e-38 ~ 3.4e38
– ���	���� :6~7

• Double :
– ���� :-1.7e308~1.7e308
– ���	���� :14~15
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• Example
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Epsilon ε
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• Result
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Epsilon ε



made by kk & rabbit125

• �� eps�������	

– eps = 1e-8
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Epsilon ε
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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

