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Remark 
These notes are from the textbook Algorithms in C++ by Sedgewick.  The important 
thing is the discussion of the elementary data structures.  You may not understand all 
the code (C++) as it uses pointers and some C++ as opposed to C syntax. 
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Here, in case of confusion I will give the C version: 
 
#include <stdio.h>
#define N 1000

void main()
{

int a[N+1], i, j; //declare array

// assume all numbers are prime to begin with
for(i=1; i<=N; ++i)

a[i] = 1;

// use the sieve to to filter out non primes
for(i = 2; i <= N/2; ++i)

for(j = 2; j <= N/i; ++j)
a[i * j] = 0;

int count = 0;
printf("\nPrimes between 1 and %d are :", N);
for(i=2; i<=N; ++i)

if(a[i] == 1) {
++count;
printf(" %d", i);

}
printf("\n\nThere are %d primes\n\n", count);

}

 

Remarks: 
• The algorithm uses an array of size N+1 to find all prime numbers 

between 2 and N.  This means it is impractical or impossible to use it 
for finding large prime numbers as it the array would be impossibly 
large.  So the largest prime number it can find depends on the 
amount of RAM in the computer and the ability of the programming 
language to support very large arrays. 

 
• The above program uses an int array which means 4 bytes per 

element.  All that is required is a single bit (1 – prime, 0 – not a 
prime).  So one improvement would be to use a char array. Then for 
the same amount of RAM the algorithm could search 4 times as 
many integers. 
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Josephus Problem 
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At this point Sedgewick just presented a solution to the Josephus problem using a 
circular linked list. Here we will look at a version that uses an aray to simulate a linked 
list which in turn simulates the people commiting suicide. 
 
#include <stdio.h>
#define Nmax 100

void main()
{

int N, M;
int curr, prev, i;
int a[Nmax+1];

printf("Input values for N and M for the Josephus problem: ");
scanf("%d %d", &N, &M);

// form a circle with each array element 'pointing' to the next
for(i=1; i<N; ++i)

a[i] = i+1;
a[N] = 1;

printf("\nOrder of death is: ");
prev = N;
curr = 1;

while(a[curr] != curr) { // starting from first node, follow
for(i=1; i<M; ++i) { // M-1 links to get to the M th node.

prev = curr; // Moves M-1 steps thru the circular list
curr = a[curr];

}
printf("%d ", curr); // kill person number M
a[prev] = a[curr]; // i.e. remove from circle
curr = a[curr]; }

printf("\n\nLast one left is number %d\n\n", curr);

}
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