
 
 
 
 
 
 
 
 
 
 
 
 
 
 ��
�
� ��
�
� ��
�
� ��
�
� ��
�
� � 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 �� 
 
 

1.
����

........................................................................................................................................ 4 
2.Algorithm Gossip: ����........................................................................................................ 5 
3. �	
�� ����� �...................................................................................................... 6 
4.Algorithm Gossip: 

���
............................................................................................................ 7 

5.Algorithm Gossip: ��������........................................................................................ 9 
6.Algorithm Gossip: ������� �...................................................................................... 11 
7.Algorithm Gossip: �����.................................................................................................. 13 
8.Algorithm Gossip: �� .......................................................................................................... 16 
9.Algorithm Gossip: �!"#...................................................................................................... 18 
10.Algorithm Gossip: $%&'.................................................................................................... 20 
11.Algorithm Gossip: ()*+.................................................................................................... 23 
12.Algorithm Gossip: ,�-�����.................................................................................... 25 
13.Algorithm Gossip: ./01 �Knapsack Problem

�
............................................................. 29 

14.Algorithm Gossip: 23
456 PI...................................................................................... 34 
15.Algorithm Gossip: Eratosthenes 7869�............................................................................36 
16.Algorithm Gossip: :;<�=> �?�=> �.................................................................... 37 
17.Algorithm Gossip: ; PI...........................................................................................................39 
18.Algorithm Gossip: @?AB�-@CAD�-B�EF....................................................43 
19.Algorithm Gossip: GH�........................................................................................................ 46 
20.Algorithm Gossip: IJ	K�................................................................................................ 49 
21.Algorithm Gossip: @?LM�................................................................................................ 50 
22.Algorithm Gossip: NO�P O� �QO� �.................................................................... 52 
23.Algorithm Gossip: 

 O�R=>............................................................................................ 56 
24.Algorithm Gossip: STUV �W�X� �............................................................................ 58 
25.Algorithm Gossip: Craps YZ&'...........................................................................................60 
26.Algorithm Gossip: [\]01 �Josephus Problem

�
...........................................................62 

27.Algorithm Gossip: 
X�^_

.................................................................................................... 64 
28.Algorithm Gossip: `ab �Gray Code

�
...............................................................................66 

29.Algorithm Gossip: c$deRf_........................................................................................ 68 
30.Algorithm Gossip: m ghf_R n ighjf.....................................................................71 
31.Algorithm Gossip: 

�(kF.................................................................................................... 73 
32.Algorithm Gossip: lEXm.................................................................................................... 76 
33.Algorithm Gossip: 

8n-op-qrXO
............................................................................ 78 

34.Algorithm Gossip: Shell 
XO5

 - stRopXO............................................................. 82 
35.Algorithm Gossip: Shaker 

XO5
 - stRqrXO.......................................................... 85 

36.
XO5

 - stR8nXO.......................................................................................................87



 
 
 
 
 
 
 

37.Algorithm Gossip: uvXO5 ���.................................................................................... 92 
38.Algorithm Gossip: uvXO5 �� �.................................................................................... 94 
39.Algorithm Gossip: uvXO5 �� �.................................................................................... 96 
40.Algorithm Gossip: 

_wXO5
................................................................................................ 99 

41.Algorithm Gossip: x�XO5.............................................................................................. 102 
42.Algorithm Gossip: yOz{5 �|}~� �...................................................................... 104 
43.Algorithm Gossip: 

�Ez{5 �z{��R�� �..........................................................106 
44.Algorithm Gossip: 

o�z{5
.............................................................................................. 109 

45.Algorithm Gossip: ��z{5.............................................................................................. 112 
46.Algorithm Gossip: ����.................................................................................................. 116 
47.Algorithm Gossip: ����P����.............................................................................. 118 
48.Algorithm Gossip: ���-���-+���.................................................................. 120 
49.Algorithm Gossip: �����.............................................................................................. 122 
50.Algorithm Gossip: 4N 

���
................................................................................................ 124 

51.Algorithm Gossip: 2(2N+1) 
���

....................................................................................... 126



����� �
2-1=18446744073709551615

�
5.05390248594782e+16� ����[5000�� � 

 
 
 
 
 
 
 

1.���� 
 
 

�� 
 ����

(Towers of Hanoi)
�5��
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#include <stdio.h> 
 
 

void hanoi(int n, char A, char B, char C) { 
if(n == 1) { 

printf("Move sheet %d from %c to %c\n", n, A, C); 
} 
else { 

hanoi(n-1, A, C, B); 
printf("Move sheet %d from %c to %c\n", n, A, C); 
hanoi(n-1, B, A, C); 

} 
} 

 
 

int main() { 
int n; 
printf("��p�� �"); 
scanf("%d", &n); 
hanoi(n, 'A', 'B', 'C'); 
return 0; 

}
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fn = fn-1 + fn-2 

fn = n 

if n > 1 

if n = 0, 1 
 

#include <stdio.h> 
#include <stdlib.h> 

 
 

#define N 20 
 
 

int main(void) { 
int Fib[N] = {0}; 
int i; 

 
 

Fib[0] = 0; 
Fib[1] = 1; 

 
 

for(i = 2; i < N; i++) 
Fib[i] = Fib[i-1] + Fib[i-2]; 

 
 

for(i = 0; i < N; i++) 
printf("%d ", Fib[i]); 
printf("\n"); 

 
 

return 0; 
}



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

3. ����������� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

#include <stdio.h> 
#define N 12 
long combi(int n, int r){ 

int i; 
long p = 1; 
for(i = 1; i <= r; i++) 

p = p * (n-i+1) / i; 
return p; 

} 
void paint() { 

int n, r, t; 
for(n = 0; n <= N; n++) { 

for(r = 0; r <= n; r++) { 
int i;/* 

XC�AÈÉ
 */ 

if(r == 0) { 
for(i = 0; i <= (N-n); i++) 

 
 

}else { 

printf(" "); 

printf(" "); 
} /* 

XC�ADE
 */ 

printf("%3d", combi(n, r));



 
 
 
 
 
 
 

} 
printf("\n"); 

} 
} 
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#include <stdio.h> 
#include <stdlib.h> 
#include <string.h> 

 
 

#define BLUE 'b' 
#define WHITE 'w' 
#define RED 'r' 

 
 

#define SWAP(x, y) { char temp; \



 
 
 
 
 
 
 

temp = color[x]; \ 
color[x] = color[y]; \ 
color[y] = temp; } 

 
 

int main() { 
char color[] = {'r', 'w', 'b', 'w', 'w', 

'b', 'r', 'b', 'w', 'r', '\0'}; 
 
 

int wFlag = 0; 
int bFlag = 0; 
int rFlag = strlen(color) - 1; 
int i; 

 
 

for(i = 0; i < strlen(color); i++) 
printf("%c ", color[i]); 

printf("\n"); 
 
 

while(wFlag <= rFlag) { 
if(color[wFlag] == WHITE) 

wFlag++; 
else if(color[wFlag] == BLUE) { 

SWAP(bFlag, wFlag); 
bFlag++; wFlag++; 

} 
else { 

while(wFlag < rFlag && color[rFlag] == RED) 
rFlag--; 

SWAP(rFlag, wFlag); 
rFlag--; 

} 
} 

 
 

for(i = 0; i < strlen(color); i++) 
printf("%c ", color[i]); 

printf("\n"); 
 
 

return 0; 
}
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#include <stdio.h> 
#include <stdlib.h> 

 
 

int visit(int, int); 
 
 

int maze[7][7] = {{2, 2, 2, 2, 2, 2, 2}, 
{2, 0, 0, 0, 0, 0, 2}, 
{2, 0, 2, 0, 2, 0, 2}, 
{2, 0, 0, 2, 0, 2, 2}, 
{2, 2, 0, 2, 0, 2, 2}, 
{2, 0, 0, 0, 0, 0, 2}, 
{2, 2, 2, 2, 2, 2, 2}}; 

 
int startI = 1, startJ = 1; // 

p�
 

int endI = 5, endJ = 5; // H� 
int success = 0; 

 
 

int main(void) { 
int i, j; 

 
printf("�g�~ �\n"); 
for(i = 0; i < 7; i++) { 

for(j = 0; j < 7; j++) 
if(maze[i][j] == 2)



 
 
 
 
 
 
 

printf("█"); 
else 

printf(" "); 
printf("\n"); 

} 
 
 

if(visit(startI, startJ) == 0) 
printf("\n

�¾�"H��\n"); 
else { 

printf("\n�g�� �\n"); 
for(i = 0; i < 7; i++) { 

for(j = 0; j < 7; j++) { 
if(maze[i][j] == 2) 

printf("█"); 
else if(maze[i][j] == 1) 

printf("� "); 
else 

printf(" "); 
} 
printf("\n"); 

} 
} 

 
 

return 0; 
} 

 
 

int visit(int i, int j) { 
maze[i][j] = 1; 

 
 

if(i == endI && j == endJ) 
success = 1; 

 
 

if(success != 1 && maze[i][j+1] == 0) visit(i, j+1); 
if(success != 1 && maze[i+1][j] == 0) visit(i+1, j); 
if(success != 1 && maze[i][j-1] == 0) visit(i, j-1); 
if(success != 1 && maze[i-1][j] == 0) visit(i-1, j); 

 
 

if(success != 1) 
maze[i][j] = 0; 

 
 

return success;



 
 
 
 
 
 
 

} 
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#include <stdio.h> 
#include <stdlib.h> 

 
 

void visit(int, int); 
 
 

int maze[9][9] = {{2, 2, 2, 2, 2, 2, 2, 2, 2}, 
{2, 0, 0, 0, 0, 0, 0, 0, 2}, 
{2, 0, 2, 2, 0, 2, 2, 0, 2}, 
{2, 0, 2, 0, 0, 2, 0, 0, 2}, 
{2, 0, 2, 0, 2, 0, 2, 0, 2}, 
{2, 0, 0, 0, 0, 0, 2, 0, 2}, 
{2, 2, 0, 2, 2, 0, 2, 2, 2}, 
{2, 0, 0, 0, 0, 0, 0, 0, 2}, 
{2, 2, 2, 2, 2, 2, 2, 2, 2}}; 

 
int startI = 1, startJ = 1; // 

p�
 

int endI = 7, endJ = 7; // H� 
 
 

int main(void) { 
int i, j; 

 
printf("�g�~ �\n"); 
for(i = 0; i < 7; i++) {



 
 
 
 
 
 
 

for(j = 0; j < 7; j++) 
if(maze[i][j] == 2) 

printf("█"); 
else 

printf(" "); 
printf("\n"); 

} 
 
 

visit(startI, startJ); 
 
 

return 0; 
} 

 
 

void visit(int i, int j) { 
int m, n; 

 
 

maze[i][j] = 1; 
 
 

if(i == endI && j == endJ) { 
printf("\n�g�� �\n"); 
for(m = 0; m < 9; m++) { 

for(n = 0; n < 9; n++) 
if(maze[m][n] == 2) 

printf("█"); 
else if(maze[m][n] == 1) 

printf("� "); 
else 

printf(" "); 
printf("\n"); 

} 
} 

 
 

if(maze[i][j+1] == 0) visit(i, j+1); 
if(maze[i+1][j] == 0) visit(i+1, j); 
if(maze[i][j-1] == 0) visit(i, j-1); 
if(maze[i-1][j] == 0) visit(i-1, j); 

 
 

maze[i][j] = 0; 
}
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#include <stdio.h> 

 
 

int board[8][8] = {0}; 
 
 

int main(void) { 
int startx, starty; 
int i, j; 
printf("�pûÉ� �"); 
scanf("%d %d", &startx, &starty); 

 
 

if(travel(startx, starty)) { 
printf("

&½G4 �\n"); 
} 
else { 

printf("
&½¾¿ �

\n"); 
} 

 
 

for(i = 0; i < 8; i++) { 
for(j = 0; j < 8; j++) {



 
 
 
 
 
 
 

printf("%2d ", board[i][j]); 
} 
putchar('\n'); 

} 
return 0; 

} 
 
 

int travel(int x, int y) { 
// 
+���d�R�i�� 

int ktmove1[8] = {-2, -1, 1, 2, 2, 1, -1, -2}; 
int ktmove2[8] = {1, 2, 2, 1, -1, -2, -2, -1}; 

 
// 
�����RH� 

int nexti[8] = {0}; 
int nextj[8] = {0}; 
// ÀÁH�Ri� 
int exists[8] = {0}; 
int i, j, k, m, l; 
int tmpi, tmpj; 
int count, min, tmp; 

 
 

i = x; 
j = y; 
board[i][j] = 1; 

 
 

for(m = 2; m <= 64; m++) { 
for(l = 0; l < 8; l++) 

exists[l] = 0; 
 
 

l = 0; 

 
// 
�Â�i�� 

for(k = 0; k < 8; k++) { 
tmpi = i + ktmove1[k]; 
tmpj = j + ktmove2[k]; 

 
// ìí�Ãçÿ�)d� 
if(tmpi < 0 || tmpj < 0 || tmpi > 7 || tmpj > 7) 

continue; 

 
// ìí¸i��d� �ÀÁ�é



 
 
 
 
 
 
 

if(board[tmpi][tmpj] == 0) { 
nexti[l] = tmpi; 
nextj[l] = tmpj; 
// d�R��Ä�i 
l++; 

} 
} 

 
 

count = l; 
// ìíd�R���0i �Å� 
if(count == 0) { 

return 0; 
} 
else if(count == 1) { 

// 
ñ¾�id�R�� 

// 
�ùóô�@ZH�R�� 

min = 0; 
} 
else { 

// �H��ilÎRH�� 
for(l = 0; l < count; l++) { 

for(k = 0; k < 8; k++) { 
tmpi = nexti[l] + ktmove1[k]; 
tmpj = nextj[l] + ktmove2[k]; 
if(tmpi < 0 || tmpj < 0 || 

tmpi > 7 || tmpj > 7) { 
continue; 

} 
if(board[tmpi][tmpj] == 0) 

exists[l]++; 
} 

} 
tmp = exists[0]; 
min = 0; 
// 
¡d�R��N{�@ZH�R�� 

for(l = 1; l < count; l++) { 
if(exists[l] < tmp) { 

tmp = exists[l]; 
min = l; 

} 
}



 
 
 
 
 
 
 

} 

 
// 
�@ZH�R�� 

i = nexti[min]; 
j = nextj[min]; 
board[i][j] = m; 

} 
 
 

return 1; 
} 
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#include <stdio.h> 
#include <stdlib.h> 
#define N 8 

 
int column[N+1]; // ÑÒ�Ó¾� �1

�g¾ 
int rup[2*N+1]; // 

��¤���Ó¾�  
int lup[2*N+1]; // 

��¤���Ó¾�  
int queen[N+1] = {0}; 
int num; // 

FÔÕÖ
 

 
void backtrack(int); // 

��6F
 

 
 

int main(void) { 
int i; 
num = 0;



 
 
 
 
 
 
 

for(i = 1; i <= N; i++) 
column[i] = 1; 

 
 

for(i = 1; i <= 2*N; i++) 
rup[i] = lup[i] = 1; 

 
 

backtrack(1); 
 
 

return 0; 
} 

 
 

void showAnswer() { 
int x, y; 
printf("\n

FÔ
 %d\n", ++num); 

for(y = 1; y <= N; y++) { 
for(x = 1; x <= N; x++) { 

if(queen[y] == x) { 
printf(" Q"); 

} 
else { 

printf(" ."); 
} 

} 
printf("\n"); 

} 
} 

 
 

void backtrack(int i) { 
int j; 

 
 

if(i > N) { 
showAnswer(); 

} 
else { 

for(j = 1; j <= N; j++) { 
if(column[j] == 1 && 

rup[i+j] == 1 && lup[i-j+N] == 1) { 
queen[i] = j; 
// 
�A�×}

 
column[j] = rup[i+j] = lup[i-j+N] = 0; 
backtrack(i+1);



 
 
 
 
 
 
 

column[j] = rup[i+j] = lup[i-j+N] = 1; 
} 

} 
} 

} 
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 á�ºé6F �?@dù|}ªâã �decision tree
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Û
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Û

h
Þi º� �ìígº� �¶oa

�º �a
�Ù#��ìíg

z a ��g
�Ù# ��h

��# �Â h
�

g
Ú

 æ
 g
�Ù# ��h

�#R�Ø�Ù#Úë 
 
 
 

#include <stdio.h> 
#include <stdlib.h> 
#include <time.h> 

 
 

void compare(int[], int, int, int); 
void eightcoins(int[]); 

 
 

int main(void) { 
int coins[8] = {0}; 
int i; 

 
 

srand(time(NULL));



 
 
 
 
 
 
 
 
 

for(i = 0; i < 8; i++) 
coins[i] = 10; 

 
printf("\n�p�#�Ø(

�
10
?ÛC)

�
"); 

scanf("%d", &i); 
coins[rand() % 8] = i; 

 
 

eightcoins(coins); 

 
printf("\n\n

�H�¾è#�Ø �"); 
for(i = 0; i < 8; i++) 

printf("%d ", coins[i]); 
 
 

printf("\n"); 
 
 

return 0; 
} 

 
 

void compare(int coins[], int i, int j, int k) { 
if(coins[i] > coins[k]) 

printf("\n
�#

 %d º�", i+1); 
else 

printf("\n
�#

 %d ºÚ", j+1); 
} 

 
 

void eightcoins(int coins[]) { 
if(coins[0]+coins[1]+coins[2] == 

coins[3]+coins[4]+coins[5]) { 
if(coins[6] > coins[7]) 

compare(coins, 6, 7, 0); 
else 

compare(coins, 7, 6, 0); 
} 
else if(coins[0]+coins[1]+coins[2] > 

coins[3]+coins[4]+coins[5]) { 
if(coins[0]+coins[3] == coins[1]+coins[4]) 

compare(coins, 2, 5, 0); 
else if(coins[0]+coins[3] > coins[1]+coins[4]) 

compare(coins, 0, 4, 1); 
if(coins[0]+coins[3] < coins[1]+coins[4])



 
 
 
 
 
 
 

compare(coins, 1, 3, 0); 
} 
else if(coins[0]+coins[1]+coins[2] < 

coins[3]+coins[4]+coins[5]) { 
if(coins[0]+coins[3] == coins[1]+coins[4]) 

compare(coins, 5, 2, 0); 
else if(coins[0]+coins[3] > coins[1]+coins[4]) 

compare(coins, 3, 1, 0); 
if(coins[0]+coins[3] < coins[1]+coins[4]) 

compare(coins, 4, 0, 1); 
} 

} 
 
 
 
 
 
 
 
 
 
 

10.Algorithm Gossip: '()* 
 
 ��$%&' �game of life

��
1970�Âé��³´J. H. Conway

�¶H �Î�êëRìí/ 
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�+«d|}Ù�	ö � 
 ìíi��0

-
1
-

4
-

5
-

6
-

7
-

8
§ ��Ïêë��åó�ñòë ìíi��2

§ ��Ïêë��åó��øë ìíi��3
§ ��Ïêë��åó�öAë 

 
#include <stdio.h> 
#include <stdlib.h> 
#include <ctype.h> 

 
 

#define MAXROW 10 
#define MAXCOL 25 
#define DEAD 0 
#define ALIVE 1



 
 
 
 
 
 
 

int map[MAXROW][MAXCOL], newmap[MAXROW][MAXCOL]; 
 
 

void init(); 
int neighbors(int, int); 
void outputMap(); 
void copyMap(); 

 
 

int main() { 
int row, col; 
char ans; 
init(); 
while(1) { 

outputMap(); 
for(row = 0; row < MAXROW; row++) { 

for(col = 0; col < MAXCOL; col++) { 
switch (neighbors(row, col)) { 

case 0: 
case 1: 
case 4: 
case 5: 
case 6: 
case 7: 
case 8: 

newmap[row][col] = DEAD; 
break; 

case 2: 
newmap[row][col] = map[row][col]; 
break; 

case 3: 
newmap[row][col] = ALIVE; 
break; 

} 
} 

} 
 
 

copyMap(); 
printf("\nContinue next Generation ? "); 
getchar(); 
ans = toupper(getchar()); 

 
 

} 

if(ans != 'Y') break;



 
 
 
 
 
 
 

return 0; 
} 

 
 

void init() { 
int row, col; 

 
 

for(row = 0; row < MAXROW; row++) 
for(col = 0; col < MAXCOL; col++) 

map[row][col] = DEAD; 
 
 

puts("Game of life Program"); 
puts("Enter x, y where x, y is living cell"); 
printf("0 <= x <= %d, 0 <= y <= %d\n", 

MAXROW-1, MAXCOL-1); 
puts("Terminate with x, y = -1, -1"); 

 
 

while(1) { 
scanf("%d %d", &row, &col); 
if(0 <= row && row < MAXROW && 

0 <= col && col < MAXCOL) 
map[row][col] = ALIVE; 

else if(row == -1 || col == -1) 
break; 

else 
printf("(x, y) exceeds map ranage!"); 

} 
} 

 
 

int neighbors(int row, int col) { 
int count = 0, c, r; 
for(r = row-1; r <= row+1; r++) 

for(c = col-1; c <= col+1; c++) { 
if(r < 0 || r >= MAXROW || c < 0 || c >= MAXCOL) 

continue; 
if(map[r][c] == ALIVE) 

count++; 
} 

 
 

if(map[row][col] == ALIVE) 
count--; 

return count;



 
 
 
 
 
 
 

} 
 
 

void outputMap() { 
int row, col; 
printf("\n\n%20cGame of life cell status\n"); 
for(row = 0; row < MAXROW; row++) { 

printf("\n%20c", ' '); 
for(col = 0; col < MAXCOL; col++) 

if(map[row][col] == ALIVE) putchar('#'); 
else putchar('-'); 

} 
} 

 
 

void copyMap() { 
int row, col; 
for(row = 0; row < MAXROW; row++) 

for(col = 0; col < MAXCOL; col++) 
map[row][col] = newmap[row][col]; 

} 
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#include <stdio.h> 
#include <stdlib.h> 
#include <string.h>



 
 
 
 
 
 
 

void table(char*); // ��Q
� 
int search(int, char*, char*); // 

z{Ë�( 
void substring(char*, char*, int, int); // 

�Hj() 
 
 

int skip[256]; 
 
 

int main(void) { 
char str_input[80]; 
char str_key[80]; 
char tmp[80] = {'\0'}; 
int m, n, p; 
printf("��p() �"); 
gets(str_input); 
printf("��pz{Ë�( �"); 
gets(str_key); 
m = strlen(str_input); // 

�>(); 
n = strlen(str_key); 
table(str_key); 
p = search(n-1, str_input, str_key); 

 
 

while(p != -1) { 
substring(str_input, tmp, p, m); 
printf("%s\n", tmp); 
p = search(p+n+1, str_input, str_key); 

} 
 
 

printf("\n"); 
return 0; 

} 
 
 

void table(char *key) { 
int k, n; 
n = strlen(key); 
for(k = 0; k <= 255; k++) 
skip[k] = n; 
for(k = 0; k < n - 1; k++) 
skip[key[k]] = n - k - 1; 

} 
 
 

int search(int p, char* input, char* key) { 
int i, m, n;



 
 

 
 
 
 
 
 
 

char tmp[80] = {'\0'}; 
m = strlen(input); 
n = strlen(key); 

 
 

while(p < m) { 
substring(input, tmp, p-n+1, p); 
if(!strcmp(tmp, key)) // 

�ºõ()�Ó®Ñ 
return p-n+1; 

p += skip[input[p]]; 
} 
return -1; 

} 
 
 

void substring(char *text, char* tmp, int s, int e) { 
int i, j; 
for(i = s, j = 0; i <= e; i++, j++) 
mp[j] = text[i]; 
tmp[j] = '\0'; 

 
} 
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#include <stdio.h> 

 
 

void hanoi(int disks, char source, char temp, char target) { 
if (disks == 1) { 

printf("move disk from %c to %c\n", source, target); 
printf("move disk from %c to %c\n", source, target); 

} else { 
hanoi(disks-1, source, target, temp); 
hanoi(1, source, temp, target); 
hanoi(disks-1, temp, source, target); 

} 
} 

 
 

void hanoi2colors(int disks) { 
char source = 'A'; 
char temp = 'B'; 
char target = 'C'; 
int i; 
for(i = disks / 2; i > 1; i--) { 

hanoi(i-1, source, temp, target); 
printf("move disk from %c to %c\n", source, temp); 
printf("move disk from %c to %c\n", source, temp); 
hanoi(i-1, target, temp, source); 
printf("move disk from %c to %c\n", temp, target); 

} 
printf("move disk from %c to %c\n", source, temp); 
printf("move disk from %c to %c\n", source, target); 

} 
 
 

int main() { 
int n; 
printf("��p�� �"); 
scanf("%d", &n); 

 
 

hanoi2colors(n);



 
 
 
 
 
 
 

return 0; 
} 

 �����
 C 
	ö

 
 

#include <stdio.h> 
 
 

void hanoi(int disks, char source, char temp, char target) { 
if (disks == 1) { 

printf("move disk from %c to %c\n", source, target); 
printf("move disk from %c to %c\n", source, target); 
printf("move disk from %c to %c\n", source, target); 

} else { 
hanoi(disks-1, source, target, temp); 
hanoi(1, source, temp, target); 
hanoi(disks-1, temp, source, target); 

} 
} 

 
 

void hanoi3colors(int disks) { 
char source = 'A'; 
char temp = 'B'; 
char target = 'C'; 
int i; 
if(disks == 3) { 

printf("move disk from %c to %c\n", source, temp); 
printf("move disk from %c to %c\n", source, temp); 
printf("move disk from %c to %c\n", source, target); 
printf("move disk from %c to %c\n", temp, target); 
printf("move disk from %c to %c\n", temp, source); 
printf("move disk from %c to %c\n", target, temp);; 

} 
else { 

hanoi(disks/3-1, source, temp, target); 
printf("move disk from %c to %c\n", source, temp); 
printf("move disk from %c to %c\n", source, temp); 
printf("move disk from %c to %c\n", source, temp); 

 
 

hanoi(disks/3-1, target, temp, source); 
printf("move disk from %c to %c\n", temp, target); 
printf("move disk from %c to %c\n", temp, target); 
printf("move disk from %c to %c\n", temp, target);



 
 
 
 
 
 
 
 
 

hanoi(disks/3-1, source, target, temp); 
printf("move disk from %c to %c\n", target, source); 
printf("move disk from %c to %c\n", target, source); 

 
 

hanoi(disks/3-1, temp, source, target); 
printf("move disk from %c to %c\n", source, temp); 

 
 

for (i = disks / 3 - 1; i > 0; i--) { 
if (i>1) { 

hanoi(i-1, target, source, temp); 
} 
printf("move disk from %c to %c\n",target, source); 
printf("move disk from %c to %c\n",target, source); 
if (i>1) { 

hanoi(i-1, temp, source, target); 
} 
printf("move disk from %c to %c\n", source, temp); 

} 
} 

} 
 
 

int main() { 
int n; 
printf("��p�� �"); 
scanf("%d", &n); 

 
 

hanoi3colors(n); 
return 0; 

} 
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C 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

#define LIMIT 8 
#define N 5 
#define MIN 1 

 
 

struct body { 
char name[20]; 
int size; 
int price; 

}; 

 
// �Øßà 
// 
;+S8

 
// @C�Ø



 
 
 
 
 
 
 

typedef struct body object; 
 
 

int main(void) { 
int item[LIMIT+1] = {0}; 
int value[LIMIT+1] = {0}; 
int newvalue, i, s, p; 

 
object a[] = {{"

-j
", 4, 4500}, 

{"
.í

", 5, 5700}, 
{"
/j

", 2, 2250}, 
{"
01

", 1, 1100}, 
{"
23

", 6, 6700}}; 
 
 

for(i = 0; i < N; i++) { 
for(s = a[i].size; s <= LIMIT; s++) { 

p = s - a[i].size; 
newvalue = value[p] + a[i].price; 
if(newvalue > value[s]) {// �"û8@4F 

value[s] = newvalue; 
item[s] = i; 

} 
} 

} 

 
printf("

;+
\t
*`\n"); 

for(i = LIMIT; i >= MIN; i = i - a[item[i]].size) { 
printf("%s\t%d\n", 

a[item[i]].name, a[item[i]].price); 
} 

 
printf("

_�
\t%d\n", value[LIMIT]); 

 
 

return 0; 
} 

 
 

Java 
 

class Fruit { 
 

private String name; 
private int size; 
private int price;



 
 
 
 
 
 
 

public Fruit(String name, int size, int price) { 
this.name = name; 
this.size = size; 
this.price = price; 

} 
 
 

public String getName() { 
return name; 

} 
 
 

public int getPrice() { 
return price; 

} 
 
 

public int getSize() { 
return size; 

} 
} 

 
 

public class Knapsack { 
public static void main(String[] args) { 

final int MAX = 8; 
final int MIN = 1; 
int[] item = new int[MAX+1]; 
int[] value = new int[MAX+1]; 

 
 

Fruit fruits[] = { 
new Fruit("

-j
", 4, 4500), 

new Fruit("
.í

", 5, 5700), 
new Fruit("

/j
", 2, 2250), 

new Fruit("
01

", 1, 1100), 
new Fruit("

23
", 6, 6700)}; 

 
 

for(int i = 0; i < fruits.length; i++) { 
for(int s = fruits[i].getSize(); s <= MAX; s++) { 

int p = s - fruits[i].getSize(); 
int newvalue = value[p] + 

fruits[i].getPrice(); 
if(newvalue > value[s]) {// �"û8@4F 

value[s] = newvalue; 
item[s] = i;



 
 
 
 
 
 
 

} 
} 

} 

 
System.out.println("

;+
\t
*`"); 

for(int i = MAX; 
i >= MIN; 
i = i - fruits[item[i]].getSize()) { 
System.out.println(fruits[item[i]].getName()+ 

"\t" + fruits[item[i]].getPrice()); 
} 

 
System.out.println("

_�
\t" + value[MAX]); 

} 
} 
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 ¤ ìYWX�c$R�V �� �üýþ �ÑW�c$XoYõi�� �ìíX^2+Y^2

z 1 ��V��ë 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 

 
 

#define N 50000 
 
 

int main(void) { 
int i, sum = 0; 
double x, y; 

 
 

srand(time(NULL)); 
 
 

for(i = 1; i < N; i++) { 
x = (double) rand() / RAND_MAX; 
y = (double) rand() / RAND_MAX; 
if((x * x + y * y) < 1) 

sum++; 
} 
printf("PI = %f\n", (double) 4 * sum / N); 
return 0; 

}
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C 
 

#include <stdio.h> 
 

#include <stdlib.h>



 
 
 
 
 
 
 
 
 

#define N 1000 
 
 

int main(void) { 
int i, j; 
int prime[N+1]; 

 
 

for(i = 2; i <= N; i++) 
prime[i] = 1; 

 
for(i = 2; i*i <= N; i++) { // 

¸Ãdùs
 
if(prime[i] == 1) { 

for(j = 2*i; j <= N; j++) { 
if(j % i == 0) 

prime[j] = 0; 
} 

} 
} 

 
 

for(i = 2; i < N; i++) { 
if(prime[i] == 1) { 

printf("%4d ", i); 
if(i % 16 == 0) 

printf("\n"); 
} 

} 
 
 

printf("\n"); 
return 0; 

} 
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���;ë 
 
 
 

void add(int *a, int *b, int *c) { 
 

int i, carry = 0; 
 
 

for(i = N - 1; i >= 0; i--) { 
c[i] = a[i] + b[i] + carry; 
if(c[i] < 10000) 

carry = 0; 
else { // 


l
 

c[i] = c[i] - 10000;



 
 
 
 
 
 
 

carry = 1; 
} 

} 
} 

 
 

void sub(int *a, int *b, int *c) { 
int i, borrow = 0; 
for(i = N - 1; i >= 0; i--) { 

c[i] = a[i] - b[i] - borrow; 
if(c[i] >= 0) 

borrow = 0; 
else { // 

nl
 

c[i] = c[i] + 10000; 
borrow = 1; 

} 
} 

} 

 
void mul(int *a, int b, int *c) { // b 

�l�
 

int i, tmp, carry = 0; 
for(i = N - 1; i >=0; i--) { 

tmp = a[i] * b + carry; 
c[i] = tmp % 10000; 
carry = tmp / 10000; 

} 
} 

 
void div(int *a, int b, int *c) { // b 

�Y� 
int i, tmp, remain = 0; 
for(i = 0; i < N; i++) { 

tmp = a[i] + remain; 
c[i] = tmp / b; 
remain = (tmp % b) * 10000; 

} 
} 

 
 

17.Algorithm Gossip: B PI 
 
 ���r° RC�l����CR �ìY|}sté�>¸��CRC���i�³´o



PI=[16/5-16/(3*5)+16/(5*5)-16/(7*5)+......]- 

[4/239-4/(3*239)+4/(5*239)-4/(7*239)+......] 

PI=[16/5-4/239]-[16/(5)-4/(239)]/3+[16/(5)-4/(239)]/5+...... 

-4/239 ]/(2*n-1) ìí?@ð�>�r°¤10R$L�� �Â [16/5 ]N16/5 -4/239 
�
4/239 

[Wn-1/5-Vn-1/(239)]/(2*n-1) 

 
 
 
 
 
 
 Ù���u�vwxR �¸Ã���iA�F_ 

?�=> �dù�>vAl�R�r°ë 
 	
©²��J.MarchinR�r°A� � 

 
3           5           7 

 
 

3          5          7 
 
 
 dùÔ¸iA�<�� � 
 

3        3          5        5 
 
 
 ���¼Ë

n
y �Ü�����R� ��z���$� �æy��g��� � 

 
[16/5 

 
2*n-1 

 
2*n-1 

 
 

2*n-1 

 
 
2*n-1        2*n-1 

 
 
2*n-1 

 
 éR ? �{¾ªA| ��ù�g¤Zpq�>¤Ëny � 

 
[16/5 

 
2*n-1 

 
] / (2*n-1) = 10 

 
-L 

 
 Ô�ORz��logw!Øùý �?@dù6l � 

n = L / (2log5) = L / 1.39794 
 
 �ùÜð6IJ¤C� Ll� ��ñð6¤A�RËny ��Nnz  � 

n = [L/1.39794] + 1 
 
 ��N[]�»	�Ö �����¤<� �)? L/1.39794R<� �²�ÿ�ý�k �dùÙ �N|}�O¸iA�é�ýËny � 
 

2                 2 

 
 
 ¸iA�R�>5F_?�=>m�R�>5� � div(w, 25, w); 

div(v, 239, v); 
div(v, 239, v); 
sub(w, v, q); 
div(q, 2*k-1, q) 

 
 ¤ ?�=>R�>5 ��q¥�QR}~ �pq12R��H§ �Â ��H��NR< �� �ìí��N<�l�)��l ��pq��0 �CIüNñð 

|}`�vA(%04d � |l)�l���^��0¶�H �¤ JavaR�� �|} NumberFormatéö`�ùë



 
 
 
 
 
 
 
 
 

#include <stdio.h> 
 

#define L 1000 
#define N L/4+1 

 
// L 
�l� �N�array; 

 
 

void add(int*, int*, int*); 
void sub(int*, int*, int*); 

void div(int*, int, int*); 
 
 

int main(void) { 
int s[N+3] = {0}; 

int w[N+3] = {0}; 

int v[N+3] = {0}; 

int q[N+3] = {0}; 

int n = (int)(L/1.39793 + 1); 

int k; 
 
 

w[0] = 16*5; 
v[0] = 4*239; 

 
 

for(k = 1; k <= n; k++) { 
// �}A� 
div(w, 25, w); 

div(v, 239, v); 

div(v, 239, v); 

sub(w, v, q); 

div(q, 2*k-1, q); 

 
if(k%2) // ��y 

add(s, q, s); 

else // 
z�y

 
sub(s, q, s); 

} 
 
 

printf("%d.", s[0]); 
for(k = 1; k < N; k++) 

printf("%04d", s[k]); 

printf("\n"); 

return 0;



 
 
 
 
 
 
 

} 
 
 

void add(int *a, int *b, int *c) { 
int i, carry = 0; 

 
 

for(i = N+1; i >= 0; i--) { 
c[i] = a[i] + b[i] + carry; 

if(c[i] < 10000) 

carry = 0; 

else { // 

l

 
c[i] = c[i] - 10000; 

carry = 1; 

} 

} 

} 
 
 

void sub(int *a, int *b, int *c) { 
int i, borrow = 0; 

for(i = N+1; i >= 0; i--) { 

c[i] = a[i] - b[i] - borrow; 

if(c[i] >= 0) 

borrow = 0; 

else { // 
nl

 
c[i] = c[i] + 10000; 

borrow = 1; 

} 

} 

} 

 
void div(int *a, int b, int *c) { // b 

�Y� 
int i, tmp, remain = 0; 

for(i = 0; i <= N+1; i++) { 

tmp = a[i] + remain; 

c[i] = tmp / b; 

remain = (tmp % b) * 10000; 

} 

}



 
 
 
 
 
 
 

18.Algorithm Gossip: GFHI�0GJHK�0I�L	 
 
 
 
 ��@?AB�|}�P®Y5é6 �@CAD��Â¸iA�é6 � 
 

GCD * LCM = õ�lG 

	
@?AB�dù|}��o���6F �B�EFx����|}C �p�R��à 
 öY� �̂ Yù�p�� �ìídù<Y���B� �ð�ºuRF5��6HC Ï�R� ¾9� �w����)�dù<Y �69�R01���i�1 ��q¥ Eratosthenes 786 9�ë 
 
 89�GFHI�0GJHK�� 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

int main(void) { 
int m, n, r; 
int s; 

 
printf("�põ� �"); 
scanf("%d %d", &m, &n); 
s = m * n; 

 
 

while(n != 0) { 
r = m % n; 
m = n; 
n = r; 

} 

 
printf("GCD

�
%d\n", m); 

printf("LCM
�

%d\n", s/m); 
 
 

return 0; 
} 

89�I�L	�



 
 
 
 
 
 
 

C
�)}9�� �

 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

int main(void) { 
int i, n; 

 
printf("��p<� �"); 
scanf("%d", &n); 
printf("%d = ", n); 

 
 

for(i = 2; i * i <= n;) { 
if(n % i == 0) { 

printf("%d * ", i); 
n /= i; 

} 
else 

i++; 
} 

 
 

printf("%d\n", n); 
 
 

return 0; 
} 

 
C
�|}9�� �

 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

#define N 1000 

 
int prime(int*); // 

69��
 

void factor(int*, int); // 
6

factor 
 
 

int main(void) { 
int ptable[N+1] = {0}; 
int count, i, temp; 

 
 

count = prime(ptable);



 
 
 
 
 
 
 

printf("��p�� �"); 
scanf("%d", &temp); 
factor(ptable, temp); 
printf("\n"); 
return 0; 

} 
 
 

int prime(int* pNum) { 
int i, j; 
int prime[N+1]; 
for(i = 2; i <= N; i++) 

prime[i] = 1; 
 
 

for(i = 2; i*i <= N; i++) { 
if(prime[i] == 1) { 

for(j = 2*i; j <= N; j++) { 
if(j % i == 0) 

prime[j] = 0; 
} 

} 
} 

 
 

for(i = 2, j = 0; i < N; i++) { 
if(prime[i] == 1) 

pNum[j++] = i; 
} 
return j; 

} 
 
 

void factor(int* table, int num) { 
int i; 

 
 

for(i = 0; table[i] * table[i] <= num;) { 
if(num % table[i] == 0) { 

printf("%d * ", table[i]); 
num /= table[i]; 

} 
else 

i++; 
} 
printf("%d\n", num);



2*28=(2+2+2)*(7+7) 

 
 
 
 
 
 
 

} 
 
 

19.Algorithm Gossip: MN� 
 
 ��ìí¾��n ��ÙB� �Proper factor

�R{�z n �����GH� �Perfect Number
�� 

 +ìù��i�ª�GH� � 
6 = 1 + 2 + 3 
28 = 1 + 2 + 4 + 7 + 14 
496 = 1 + 2 + 4 + 8 + 16 + 31 + 62 + 124 + 248 

 
 Ù�x��)³ �Ë���"§7`"|}�á6H�¾ÙB� �¶
��6B�� �)ØÜn �ü? ��ã57����§f�á��� � E�¾¯° �+ì6C 10000R�¾GH� ë 

	
ìY6C 10000R�¾GH�ywÔÙ��R¾¯°yx��¾�i�� � 
 6H�A��R9�� B}9��6vA�RB�EF B}B�EF6�¾ÙB�� �wÌÍ�Ó�GH� 
 
 
 ��� o ��� 

�Q��Øÿ �01��� �ìY6ÙB��y�5üýþ �ð²/0 Ô�¾ÙB��Ä�Ï��ÿ �7z Ï�RõD �+ì � 
2 * 28 = 1 + 2 + 4 + 7 + 14 + 28 

 
 z� Odùù� � 

0     1     2       0     1 

 
 �ùñð6HB�EF ��dùB}�á6lz� OR� �ÔÏ�Yù2��ÙB��ÿ ²z � OË���§de`"|}z���A�éF �)Ø7|}"��=> �dù�á�L B�EF��§ �Ñ§�>Hz� OR� �̧ �OR	öNdù�"ë 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

#define N 1000 
#define P 10000 

 
int prime(int*); // 

69��
 

int factor(int*, int, int*); // 
6
factor 

int fsum(int*, int); // sum ot proper factor



 
 
 
 
 
 
 
 
 

int main(void) { 
int ptable[N+1] = {0}; // 

d÷9��
 

int fact[N+1] = {0}; // 
d÷B�EFDí 

int count1, count2, i; 
 
 

count1 = prime(ptable); 
 
 

for(i = 0; i <= P; i++) { 
count2 = factor(ptable, i, fact); 

if(i == fsum(fact, count2)) 

printf("Perfect Number: %d\n", i); 

} 
 
 

printf("\n"); 
 
 

return 0; 
} 

 
 

int prime(int* pNum) { 
int i, j; 

int prime[N+1]; 
 
 

for(i = 2; i <= N; i++) 
prime[i] = 1; 

 
 

for(i = 2; i*i <= N; i++) { 
if(prime[i] == 1) { 

for(j = 2*i; j <= N; j++) { 

if(j % i == 0) 

prime[j] = 0; 

} 

} 

} 
 
 

for(i = 2, j = 0; i < N; i++) { 
if(prime[i] == 1) 

pNum[j++] = i; 

} 
 
 

return j;



 
 
 
 
 
 
 

} 
 
 

int factor(int* table, int num, int* frecord) { 
int i, k; 

 
 

for(i = 0, k = 0; table[i] * table[i] <= num;) { 
if(num % table[i] == 0) { 

frecord[k] = table[i]; 

k++; 

num /= table[i]; 

} 

else 

i++; 

} 
 
 

frecord[k] = num; 
 
 

return k+1; 
} 

 
 

int fsum(int* farr, int c) { 
int i, r, s, q; 

 
 

i = 0; 
r = 1; 

s = 1; 

q = 1; 
 
 

while(i < c) { 
do { 

r *= farr[i]; 

q += r; 

i++; 

} while(i < c-1 && farr[i-1] == farr[i]); 

s *= q; 

r = 1; 

q = 1; 

} 
 
 

return s / 2; 
}



�lR<�N �+ì153dù��1+5+3=153 �̧ çR����Armstrong
� ���H� 

 
 
 
 
 
 
 
 
 
 
 
 

20.Algorithm Gossip: OP�Q� 
 
 
 
 �� 
 

3    3    3 Ù��H�¾R�l�Armstrong
�ë 

	
 
 

Armstrong
�R{� ��	��0ìYÔ�i�(EF�il�- l�-�l�...... �̧ ñ

 ð|}Y5o��=>�dùÿ�+ì�p input
�

abc �� � 
a = input / 100 
b = (input%100) / 10 
c = input % 10 

 
 
 

#include <stdio.h> 
 

#include <time.h> 
#include <math.h> 

 
 

int main(void) { 
int a, b, c; 

int input; 

 
printf("

{�Armstrong� �\n"); 
 
 

for(input = 100; input <= 999; input++) { 
a = input / 100; 

b = (input % 100) / 10; 

c = input % 10; 

if(a*a*a + b*b*b + c*c*c == input) 

printf("%d ", input); 

} 
 
 

printf("\n"); 
 
 

return 0;



 
 
 
 
 
 
 

} 
 
 
 
 
 

21.Algorithm Gossip: GFRS� 
 
 �� 
 ¬Ô-m�i�7 �hLMº²��"%§fo�È§f ��ÿ��¿lR���pq²�� )Ñ§fR@?LM�ë 
 	
 
 ¸i1��9¾i�� ��	®àýþ �þ��>LM�¸i�R �Ñ§¥LÑ�LMRéL §fo�È§f ��æ7|Ù�cl�� ²ñðÔéL§fo�È§fEÈ���dùÿ �� �LM

 i RéL§f�x[i] �æ�È§f�y[i]ë 

 ab�pGâ� �Ôx[i]oy[i]
E�
mXO �ÂC"?��0�üýþ �ñð²�>Î§� Q{�éLÿ�ZLM �� ¶u^Î§�QR�ÈLM ��dùÚ�RFH¸i01ë 

 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#define MAX 100 
#define SWAP(x,y) {int t; t = x; x = y; y = t;} 

 
 

int partition(int[], int, int); 
void quicksort(int[], int, int); // uvXO5 
int maxguest(int[], int[], int, int); 

 
 

int main(void) { 
int x[MAX] = {0}; 
int y[MAX] = {0}; 
int time = 0; 
int count = 0; 

 
printf("\n�péLo�È125;

§f
(0~24)

�
"); 

printf("\n
(+ �10 15"); 

printf("\n�p-1 -1
DE

"); 
while(count < MAX) {



 
 
 
 
 
 
 

printf("\n>>"); 
scanf("%d %d", &x[count], &y[count]); 
if(x[count] < 0) 

break; 
count++; 

} 
 
 

if(count >= MAX) { 
printf("\n:H@?LM�(%d)", MAX); 
count--; 

} 

 
// �²XO 
quicksort(x, 0, count); 
quicksort(y, 0, count); 

 
 

while(time < 25) { 
printf("\n%d 

§R@?LM� �%d", 
time, maxguest(x, y, count, time)); 

time++; 
} 

 
 

printf("\n"); 
 
 

return 0; 
} 

 
 

int maxguest(int x[], int y[], int count, int time) { 
int i, num = 0; 

 
 

for(i = 0; i <= count; i++) { 
if(time > x[i]) 

num++; 
if(time > y[i]) 

num--; 
} 

 
 

return num; 
} 

 
 

int partition(int number[], int left, int right) {



 
 
 
 
 
 
 

int i, j, s; 
 
 

s = number[right]; 
i = left - 1; 

 
 

for(j = left; j < right; j++) { 
if(number[j] <= s) { 

i++; 
SWAP(number[i], number[j]); 

} 
} 

 
 

SWAP(number[i+1], number[right]); 
return i+1; 

} 
 
 

void quicksort(int number[], int left, int right) { 
int q; 

 
 

if(left < right) { 
q = partition(number, left, right); 
quicksort(number, left, q-1); 
quicksort(number, q+1, right); 

} 
} 

 
 
 
 
 
 

22.Algorithm Gossip: TU�V#U��WU�� 
 
 ��Ý��|}R=>� ��ð�Ô=>gÍ=>jRõ� �+ìa+b/d

¸çR�j �̧ �
 

 ��NO �Infix
��g� �+ �8é¼ �̧ çR�jü��� 

F �tÂ st]mvÑ§� ¾UOR �c"NO�g�§ ��5óô
m=> �æpq
��WX=>R² UO ��ù pqÔNO�g�P\���S�g� 
5ë 

 
 dùÔNO�g�P\� O �Postfix

��g� � O�g�"�����ÀK�g� �Reverse 
polish notation

��ò�ÂÀKR�³´�
���¶H �+ì(a+b)*(c+d)
¸i�j ��g� O �g�§�ab+cd+*ë



 
 
 
 
 
 
 

	
}�>R��é�> O�®àRýþ �Ô=>jõ�R=>gÏ² UOáîÖûé � 
 � Ô�¾R�îÖ����Ã@ô R=>j �¡@��îÖÈÉ ��@ ^È�¾R�îÖ �dùG4 O�g� �+ì � 

a+b*d+c/d => ((a+(b*d))+(c/d)) -> bd*+cd/+ 
 
 ìíð}Ù�é
mNOP O ��pq|}¡¢ ��>5üýþ �óô£¤R,��|}� á ��HNO�R(g �c=>góô�H �¡¢=>jo�îÖ � ISP>ICPR,óô�H¡ ¢NR=>j �c�îÖ�H¡¢NR=>j¤�îÖë + ì (a+b)*(c+d) ¸i�j �Ï�> 5R�HØÙì � �

 OP 

( 

a 

+ 

b 

) 

* 

( 

c 

+ 

d 

) 

- 

STACK 
 
 
 
 
 
( 
( 

(+ 

(+ 

- 

* 

*( 

*( 

*(+ 

*(+ 

* 

- 

OUTPUT 
 
 
 
 
 
- 
a 

a 

ab 

ab+ 

ab+ 

ab+ 

ab+c 

ab+c 

ab+cd 

ab+cd+ 

ab+cd+* 

 ìíðÔNO�P�QO� ��¥�NO�§�Â dQ¥� �æ��îÖR����®� � ��)c �t�H�Qpq²Îp¡¢ �¦P\G4 ¶Ô¡¢NR �Â�d�¥H �ìã� �QO�g�ë 
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C 
 

#include <stdio.h> 
 

#include <stdlib.h> 

 
int postfix(char*); // NOP O 
int priority(char); // 

ªA=>j§²UO
 

 
 

int main(void) {



 
 
 
 
 
 
 

char input[80]; 

 
printf("�pNO=>� �"); 
scanf("%s", input); 

postfix(input); 
 
 

return 0; 
} 

 
 

int postfix(char* infix) { 
int i = 0, top = 0; 

char stack[80] = {'\0'}; 

char op; 
 
 

while(1) { 
op = infix[i]; 

 
 

switch(op) { 
case '\0': 

while(top > 0) { 

printf("%c", stack[top]); 

top--; 

} 

printf("\n"); 

return 0; 

// 
=>j¡¢

 
case '(': 

if(top < (sizeof(stack) / sizeof(char))) { 

top++; 

stack[top] = op; 

} 

break; 

case '+': case '-': case '*': case '/': 

while(priority(stack[top]) >= priority(op)) { 

printf("%c", stack[top]); 

top--; 

} 

// 
÷p¡¢

 
if(top < (sizeof(stack) / sizeof(char))) { 

top++; 

stack[top] = op;



 
 
 
 
 
 
 

} 
break; 

// 
c
 ) �H¤ ( 

case ')': 

while(stack[top] != '(') { 

printf("%c", stack[top]); 

top--; 

} 

top--; // 
)�H( 

break; 

// 
=>góô�H 

default: 

printf("%c", op); 

break; 

} 

i++; 

} 

} 
 
 

int priority(char op) { 
int p; 

 
 

switch(op) { 
case '+': case '-': 

p = 1; 

break; 

case '*': case '/': 

p = 2; 

break; 

default: 

p = 0; 

break; 

} 
 
 

return p; 
}



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

23.Algorithm Gossip: #U�XDE 
 
 ¼°

 
ÔNO�P\� O�R��� �)}��=>j² UO01 �ñðÏOÂ=>�Â Qd ¥�«dë 

 	
 
 =>§Â O�RQ�È É¥� �c"=>g²÷p ¡¢ �ìíc"=>j �� Â¡¢N�Hõi=>g
 m+�R=> �� ÔDí ÷�¡¢ �ìí=>�¥� G 

â � £¡¢¨R��� Ô©ÿ �+ì?@�> 

12+34+*
¸i=>� ���� 

(1+2)*(3+4)
��

 
¥�

 
1 
2 
+ 
3 
4 
+ 
* 

 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

void evalPf(char*); 
double cal(double, char, double); 

 
 

int main(void) { 
char input[80]; 

 ¡¢
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
12 
3 // 1+2 

 ÷�
 

33 
334 
3 7 // 3+4 

 ÷�
 

21 // 3 * 7 
 ÷�



 
 
 
 
 
 
 

printf("�p O� �"); 
scanf("%s", input); 
evalPf(input); 
return 0; 

} 
 
 

void evalPf(char* postfix) { 
double stack[80] = {0.0}; 
char temp[2]; 
char token; 
int top = 0, i = 0; 

 
 

temp[1] = '\0'; 
 
 

while(1) { 
token = postfix[i]; 
switch(token) { 

case '\0': 
printf("ans = %f\n", stack[top]); 
return; 

case '+': case '-': case '*': case '/': 
stack[top-1] = 

cal(stack[top], token, stack[top-1]); 
top--; 
break; 

default: 
if(top < sizeof(stack) / sizeof(float)) { 

temp[0] = postfix[i]; 
top++; 
stack[top] = atof(temp); 

} 
break; 

} 
i++; 

} 
} 

 
 

double cal(double p1, char op, double p2) { 
switch(op) { 

case '+': 
return p1 + p2;



 
 
 
 
 
 
 

case '-': 
return p1 - p2; 

case '*': 
return p1 * p2; 

case '/': 
return p1 / p2; 

} 
} 

 
 

24.Algorithm Gossip: YZ[\�]�^�� 
 
 �� 
 STUVR���	oW�X��®ÑR �ª�Ô�^�( �+ì 19N

�ªW�3X� �ñ )ØSTUV�ÿ�i��WXRöæ¤ë 
 	
 
 &³L«�7óô`" �S¼c$19NRW�wÔ�÷p��N � éc$RW�÷p�� Qpq²ÌÍ��N�Ó¤¾��R�( �ìí¾¸i��)÷p �¶�3c$��i� �= q)�R, ���R���7ü� �Ù�R]mv�ü¬ÿ �̧ )��i��5ë 
 
 ù1952RW�X��+�ÿ �dùÔ��²ÏOÂ 1"52

�p �� |}�i�á�L�� � wS¼c$1952RW� �Ôc$RW�àö|}�H��� �wo�Q���L"R�®s\ � ìã�)}®W���R01ÿ ����LGâ ��¾R�(���3X�ÿë 
 
 ¤ ìYWX�� y̧ ñ�Y5R01æ¤ ��¯�WX�� ����WX�( �Vdùóô �Ù��º°±ë 
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C 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 
#define N 52 

 
 

int main(void) { 
int poker[N + 1]; 
int i, j, tmp, remain;



 
 
 
 
 
 
 
 
 

// 
&Éù��

 
for(i = 1; i <= N; i++) 

poker[i] = i; 
 
 

srand(time(0)); 

 
// SV 
for(i = 1; i <= N; i++) { 

j = rand() % 52 + 1; 
tmp = poker[i]; 
poker[i] = poker[j]; 
poker[j] = tmp; 

} 
 
 

for(i = 1; i <= N; i++) { 
// 
WX��

 
switch((poker[i]-1) / 13) { 

case 0: 
printf("²"); break; 

case 1: 
printf("

®
"); break; 

case 2: 
printf("³"); break; 

case 3: 
printf("´"); break; 

} 

 
// 
TUV�( 

remain = poker[i] % 13; 
switch(remain) { 

case 0: 
printf("K "); break; 

case 12: 
printf("Q "); break; 

case 11: 
printf("J "); break; 

default: 
printf("%d ", remain); break; 

}



 
 
 
 
 
 
 

if(i % 13 == 0) 
printf("\n"); 

} 
 
 

return 0; 
} 

 
 
 
 
 
 
 
 

25.Algorithm Gossip: Craps _`)* 
 
 ���iýþRYZ&' �&'ï�ì� �µ´¶õi·j ����1"6 �ìíË���� 
 ��

7
Û

11 ��µ´¸ �ìí����2
-

3
Û

12 ��µ´� �ìí� 
��ò�� ��ÀÁË� �R��� �� ��¶· �ó¤���z Ë��¶HR��� ��µ´¸ �ìí¸�Q ¶Hÿ����7 ��µ´�ë 

��  ï��é¾i�� �t��	ñð|}switch
F_

if
M¹WXéº�«d �C®)ð» 

 ¸$UO«dë 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 
#define WON 0 
#define LOST 1 
#define CONTINUE 2 

 
 

int rollDice() { 
return (rand() % 6) + (rand() % 6) + 2; 

} 
 
 

int main(void) { 
int firstRoll = 1; 
int gameStatus = CONTINUE; 
int die1, die2, sumOfDice; 
int firstPoint = 0; 
char c; 

 
 

srand(time(0));



 
 
 
 
 
 
 
 
 

printf("CrapsYZ&' �¼Enter�ÈÉ&'****"); 
 
 

while(1) { 
getchar(); 

 
 

if(firstRoll) { 
sumOfDice = rollDice(); 
printf("\n

µ´¶H��� �%d\n", sumOfDice); 
 
 

switch(sumOfDice) { 
case 7: case 11: 

gameStatus = WON; break; 
case 2: case 3: case 12: 

gameStatus = LOST; break; 
default: 

firstRoll = 0; 
gameStatus = CONTINUE; 
firstPoint = sumOfDice; 
break; 

} 
} 
else { 

sumOfDice = rollDice(); 
printf("\n

µ´¶H��� �%d\n", sumOfDice); 
 
 

if(sumOfDice == firstPoint) 
gameStatus = WON; 

else if(sumOfDice == 7) 
gameStatus = LOST; 

} 
 
 

if(gameStatus == CONTINUE) 
puts("

mE¸$ �¶¶��****\n"); 
else { 

if(gameStatus == WON) 
puts("

µ´¸
"); 

else 
puts("

µ´�"); 

 
printf("

¶µ��y");



 
 
 
 
 
 
 

scanf("%c", &c); 
if(c == 'n') { 

puts("
&'DE

"); 
break; 

} 
firstRoll = 1; 

} 
} 
return 0; 

} 
 
 
 

26.Algorithm Gossip: abc67�Josephus Problem� 
 
 ��»¼ E½*½¾³´ 

 
 
 
Josephus¾Øù�R¹º �4¿�×ÀÁ��Â �39 i½ 

 *�oJosephus
·�RÃÄÅ"�iÆN �39i½*�ªAÇÈñ�)ð�É�" � �ªAÿ �i Ê̂�� �41i�X4�i�á �ÂË1i� 

ÈÉË� �ÝË�"Ë3
�Ï��pq Ê̂ � � ¶Â��i�3Ë� �ó"�¾�ª Ê̂ÿò��ë 

 
 �æ

Josephus 
��RÃÄw)`Ú¡ �Josephus

ð�RÃÄ²�'Ú¡ ��ÔÃÄo^_ÉX Ë
16ioË31ilÎ � �ÌØÿ¸Íñò&'ë 

	
[\]01d}��Eäé6F �Ô¸i01Î?�ÿ ���¬VomiÃÄ)Ïq 
 oÿ¸i&' �VðìYÐÑVoVRÃÄyñðÒõi�á�dùh^_oÃÄ$ ñò& ' �̧ õi�á�á�X�UO �æZá� Ê̂UO �ì�.�g �



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 |}Ù�é6FR, �ñðÔ��àö�åé���dùÿ���NÂ��1

ÈÉ �Ý�"� i�abÓ��p�i�� �óæ��%41
�� �� Ô��Â|}1

ÈÉ�H ��dùl/Ý ilÎR Ê̂UO �̧ ��[\]X� �41i�æË�3R[Ô]X�ì��g � 
 

14 36 1 38 15 2 24 30 3 16 34 4 25 17 5 40 31 6 18 26 7 37 19 8 35 27 9 20 32 10 41 21 11 28 39 12 
22 33 13 29 23 

 Â�d/ �@ �i Ê̂R�Ë31ilÎ �æÕ�Ë�i Ê̂RðXË16ilÎ ��QR �ªñÖÿ��ù�@��)/0[Ô]o�RÃÄw�¾ÚÛ&'ï�ÿë 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#define N 41 
#define M 3 

 
 

int main(void) { 
int man[N] = {0}; 
int count = 1; 
int i = 0, pos = -1; 
int alive = 0; 

 
 

while(count <= N) { 
do { 

pos = (pos+1) % N; // 
�å��



 
 
 
 
 
 
 

if(man[pos] == 0) 
i++; 

 
if(i == M) { // 

Ë��
3
ÿ

 
i = 0; 
break; 

} 
} while(1); 

 
 

man[pos] = count; 
count++; 

} 

 
printf("\n[Ô]X� �"); 
for(i = 0; i < N; i++) 

printf("%d ", man[i]); 
printf("\n\n

V`ð×�Z�y"); 
scanf("%d", &alive); 

 
printf("\nL

�g¸
%d
�ðÍRlÎ �\n", alive); 

for(i = 0; i < N; i++) { 
if(man[i] > alive) printf("D"); 
else printf("L"); 
if((i+1) % 5 == 0) printf(" "); 

} 
printf("\n"); 
return 0; } 

 
 

27.Algorithm Gossip: ^�de 
 
 ��Ô�^�(-(ØÛ�Ö
mX� �ùl")ÑR^_UO �+ì1 2 3

¸�i�RX� 
 ^_¾ �1 2 3

-
1 3 2

-
2 1 3

-
2 3 1

-
3 1 2

-
3 2 1ë 

	
dù|}��Ô01ÙÚ�ºCRþg
mX�^_ �+ì1 2 3 4RX�dùE�1 [2 3 
 

4]
-

2 [1 3 4]
-

3 [1 2 4]
-

4 [1 2 3]

mX� �̧ ÃB}ÛP5 �²ÔÛPfÜ��0 �Ô@�ÃR �(ÛP¤@�Ã �w:�7ÄÛPRfÜ �+ì � 

1 2 3 4 -> 
ÛP

1 -> 
��Ô�Ã

2 3 4

m����

 
2 1 3 4 -> 

ÛP
1 2 
c�

 2 1-> 
��Ô�Ã

1 3 4

m����

 
3 1 2 4 -> 

ÛP
1 2 3

c�
 3 1 2 -> 

��Ô�Ã
1 2 4


m����



 
 
 
 
 
 
 

4 1 2 3 -> 
ÛP

1 2 3 4
c�

4 1 2 3 -> 
��Ô�Ã

1 2 3

m����

 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#define N 4 

 
 

void perm(int*, int); 
 
 

int main(void) { 
int num[N+1], i; 
for(i = 1; i <= N; i++) 

num[i] = i; 
perm(num, 1); 
return 0; 

} 
 
 

void perm(int* num, int i) { 
int j, k, tmp; 

 
 

if(i < N) { 
for(j = i; j <= N; j++) { 

tmp = num[j]; 
// 
ÛPÏÓ8@�Ã�(¤@�Ã 

for(k = j; k > i; k--) 
num[k] = num[k-1]; 

num[i] = tmp; 
perm(num, i+1); 
// 
��

 
for(k = i; k < j; k++) 

num[k] = num[k+1]; 
num[j] = tmp; 

} 
} 
else { // �gã�X� 

for(j = 1; j <= N; j++) 
printf("%d ", num[j]); 

printf("\n"); 
} 

}



 
 
 
 
 
 
 
 
 
 
 
 

28.Algorithm Gossip: fgh�Gray Code� 
 
 �� 
 

Gray Code
��i��f_ �Ýi�|}�
lé�g ���|}n

lgé�gÝi��ÿ �̈  õi��fñ¾�ilg�)Ñ �+ìù��3
lgRGray Code

�
 

000 001 011 010 110 111 101 100 
 
 ÂABdù/0 �Gray CodeRUOw)�Ý�R �+ìÔ�OR���Øé� ����^Gray 

Code
�

 
100 101 111 110 010 011 001 000 

 
 

Gray Code
�ÂÞß	àáRFrank Gray1940��¶HR �}é|}PCM �Pusle Code 

Modulation
��5	âãÖ§f$H �w 1953��% äÞ�lH�åBë 

	
 
 Â Gray Code®ìõ��fñsc�ilg ��ùd� æGray Code¡1c0Û¡0c1§R lÎ ���¾4lgRGray Codeì� � 

0000 0001 0011 0010 0110 0111 0101 0100 
1100 1101 1111 1110 1010 1011 1001 1000 

 
 �æ��yRcù§ �?@©¬��ò�Ë�iGray Code �çèñsc@�ÃRlg �ìí �

1
�s�0 �ìí�0�s�1ë 

 �æz�yRcù§ �?@©¬�scRlg ��Â�Ã>éË�i1R�Ãlgë 

 ù�õicùï��éAR ���lg��Y ²�ùñðWXlgRlÎ�����z� �� dùªAðscÞ�ilgR� ��ÿÙ�º��k �Ô��|} 0àö@�ÃR� �æ� êDí§ ��Â|}�(?RÈÉ���êë 
 
 Ô

2
lgRGray CodeàöÝO¿ïé� �dùë4�i�Ã �Vdù©¬¡¨�¨�H© � ì�Ãr;ì�á ��!ØR¨�¿ï���^ Gray Code ��ùVdùl"�^ Gray 

Codeë 

 ÑçRÔ3lgRGray CodeàöÝO¿ïé�R, �dùë4�iR��` �ìíVdù¡¨ �¨�H© �Ô�¾RÃ;�Ø �w)��!Ø¨�R, ��!ØR¨�¿ïUO�^_�� ��^Gray Codeë



 
 
 
 
 
 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

#define MAXBIT 20 
#define TRUE 1 

#define CHANGE_BIT(x) x = ((x) == '0' ? '1' : '0') 

#define NEXT(x) x = (1 - (x)) 
 
 

int main(void) { 
char digit[MAXBIT]; 

int i, bits, odd; 

 
printf("�plg� �"); 
scanf("%d", &bits); 

 
 

for(i = 0; i < bits; i++) { 
digit[i] = '0'; 

printf("0"); 

} 
 
 

printf("\n"); 
 
 

odd = TRUE; 
 
 

while(1) { 
if(odd) 

CHANGE_BIT(digit[0]); 

else { 

// 
�>Ë�i1RlÎ 

for(i = 0; i < bits && digit[i] == '0'; i++) ; 

if(i == bits - 1) // @ �iGray Code 
break; 

CHANGE_BIT(digit[i+1]); 

} 

for(i = bits - 1; i >= 0; i--) 

printf("%c", digit[i]); 
 
 

printf("\n"); 
NEXT(odd); 

}



 
 
 
 
 
 
 

return 0; 
} 

 
 
 
 
 

29.Algorithm Gossip: i'jkXle 
 
 
 
 �� 
 íA�^�(Û�Ö �c$�¾deRf_ �/î6f_ �� +ìíA1 2 3 ��deRf_� � 

{}
-

{1}
-

{1,2}
-

{1,2,3}
-

{1,3}
-

{2}
-

{2,3}
-

{3}ë 

	
 
 ìí)¥L(îUO ��¾iýþR�5dùc$�¾Rf_ �M¥�
l�(Ä5 �w12 

1H¬RlÎ �ìíÝilÎª+��i�( ��Â1
�+�R�(�c$R���if_ �+ ì � 

000 
001 
010 
011 
100 
101 
110 
111 

{} 
{3} 
{2} 
{2,3} 
{1} 
{1,3} 
{1,2} 
{1,2,3} 

 ÿF¸i�5� �=�R��ìYc$�
l�y¾���5dù|} �Vdù|}unsigned ��Ä�&
lg=>éc$ �̧ Ã��|}��z

 
{ �©²����á�0 ��Ë�i1 �� ��"�QÔ�LØR��c�0 �æË�i�"R0
�c�

 1 �ìã��ó"�¾R��gh ªc�
1
�� �+ì � 

000 => 100 => 010 => 110 => 001 => 101 => 011 => 111 
 
 ìíðc$(îUO �+ìÜ¾4igh �� � 

{} => {1} => {1,2} => {1,2,3} => {1,2,3,4} => 
{1,2,4} => 
{1,3} => {1,3,4} => 
{1,4} => 
{2} => {2,3} => {2,3,4} => 
{2,4} => 
{3} => {3,4} =>



 
 
 
 
 
 
 

{4} 
 
 ýþR¼ �ìí¾nighðc$deRf_ �àÏOc$f_§ �ìí@ �igh�n �æ Õ�Ë�igh�mR, �+ì � 

{a b c d e n} 
 
 ���if_��{a b c d e+1} �¶ÏOÄp �Rghë 

 +ì¾�igh �æàc${1 2 3 4}f_§ ����if_��{1 2 3+1} ����{1 2 4} �Â  @ �igh��4 ��ù��if_��{1 2+1} ����{1 3} �ô�é¶Äp �gh4 �� ��
{1 3 4} �Â "c"gh4 ��ù��if_�{1 3+1} ����{1 4}ë 
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C
��(îUO � 

 
#include <stdio.h> 

 
#include <stdlib.h> 

 
 

#define MAXSIZE 20 
 
 

int main(void) { 
char digit[MAXSIZE]; 

int i, j; 

int n; 

 
printf("�pf_i� �"); 
scanf("%d", &n); 

 
 

for(i = 0; i < n; i++) 
digit[i] = '0'; 

 
printf("\n{}"); // 

6f_
 

 
 

while(1) { 
// �Ë�i0 �wÔ�"Q�!ØRghc�0 
for(i = 0; i < n && digit[i] == '1'; digit[i] = '0', i++); 

 
if(i == n) // �)"0 

break; 

else // 
ÔË�i�"R0c�1



 
 
 
 
 
 
 

digit[i] = '1'; 

 
// �Ë�i1 �wÀÁ+�lÎ 
for(i = 0; i < n && digit[i] == '0'; i++); 

 
 

printf("\n{%d", i+1); 
 
 

for(j = i + 1; j < n; j++) 
if(digit[j] == '1') 

printf(",%d", j + 1); 
 
 

printf("}"); 
} 

 
 

printf("\n"); 
 
 

return 0; 
} 

 
C
�(îUO � 

 
#include <stdio.h> 

 
#include <stdlib.h> 

 
 

#define MAXSIZE 20 
 
 

int main(void) { 
int set[MAXSIZE]; 

int i, n, position = 0; 

 
printf("�pf_i� �"); 
scanf("%d", &n); 

printf("\n{}"); 

set[position] = 1; 
 
 

while(1) { 
printf("\n{%d", set[0]); // 

êË�i� 
for(i = 1; i <= position; i++) 

printf(",%d", set[i]); 

printf("}");



 
 
 
 
 
 
 

if(set[position] < n) { // 
�7f_i� 

set[position+1] = set[position] + 1; 

position++; 

} 

else if(position != 0) { // ìí)�Ë�ilÎ 
position--; // 

Õ�
 

set[position]++; // 
��if_ï� 

} 

else // 
¤Õ�¤Ë�ilÎ 

break; 

} 
 
 

printf("\n"); 
 
 

return 0; 
} 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

30.Algorithm Gossip: m mnleX n omnpl 
 
 
 
 �� 
 ��¾if_ô¾migh �̈ 2R¡f_N�Hnigh ��¸nigh�4Rdejf¾  iy 
 	




 
 
 
 
 
 
 ��¾5ighRf� ��H3ighRdejfì� � 

{1 2 3}
-

{1 2 4 }
-

{1 2 5}
-

{1 3 4}
-

{1 3 5}
-

{1 4 5}
-

{2 3 4}
-

{2 3 5}
-

{2 4 5}
-

 
{3 4 5} 

 
 ¸ijf¤!|}(îUOX� �ìã6dù�æH�iï� � ìí@��ighC m ��ìÑb��çR)XÄ1 ìí�Ã�l¤¤@?� ��Ä1RlÎd�Õ Ý�Ä

1RlÎd�Õ �pq�3[<�ÃRgh��uUO 
 
 �ùË��� Þ�ilÎpq
mÄ1Rö �"��@��ilÎðÄ1y���òRl Îy

 
 
 	ðº�Ù�§ �dù|}�ic�positonéÀÁÄ1RlÎ �positionR&��A�n-1 � B�?@ð|}�� �æ@�ÃR|}��@? Rn-1 �positionlÎR�ÜC m�)XÄ 

1 �ìí? mÿ�position�u1 ����d�Õ�ilÎ ²Â lÎ�Õ ��ÃRgh7 ! Ø[< ��ù?@pqÌÍ@�ÃRgh�ÓC  m �ìí� ��position[<�n-1 �ìí) � ��positon�ñ)cë 
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C 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

#define MAX 20 
 
 

int main(void) { 
int set[MAX]; 

int m, n, position; 

int i; 

 
printf("�pf_i� m �"); 
scanf("%d", &m); 

printf("�p�Hgh n �"); 
scanf("%d", &n); 

 
 

for(i = 0; i < n; i++) 
set[i] = i + 1; 

 
// �gË�if_



 
 
 
 
 
 
 

for(i = 0; i < n; i++) 
printf("%d ", set[i]); 

putchar('\n'); 
 
 

position = n - 1; 
 
 

while(1) { 
if(set[n-1] == m) 

position--; 

else 

position = n - 1; 
 
 

set[position]++; 

 
// 
[<�Ãgh 

for(i = position + 1; i < n; i++) 

set[i] = set[i-1] + 1; 
 
 

for(i = 0; i < n; i++) 
printf("%d ", set[i]); 

putchar('\n'); 
 
 

if(set[0] >= m - n + 1) 
break; 

} 
 
 

return 0; 
} 

 
 
 
 
 
 

31.Algorithm Gossip: �+q	 
 
 
 
 �� 
 ¸i1�é^  

�(kF �?Ô�s�C
IüRC� �wÄ�¼°ë 

 1��¸çR �



 
 
 
 
 
 
 

3 = 2+1 = 1+1+1 
�ù3¾�Sk5 

4 = 3 + 1 = 2 + 2 = 2 + 1 + 1 = 1 + 1 + 1 + 1 
�'S 

5 = 4 + 1 = 3 + 2 = 3 + 1 + 1 = 2 + 2 + 1 = 2 + 1 + 1 + 1 = 1 + 1 +1 +1 +1 
 
 �äS

 
 
 Ïã8ò ��0�ivA�(NUMRkF�5i�¾�Ziy 

	
 
 ?@ù�+N@ �i�(5RkF�+ ���f( n )��(nRdkF��i� �æf(x, y)�| }

yù�R�(ékFxR�5i� ���æ � 
5 = 4 + 1 = 3 + 2 = 3 + 1 + 1 = 2 + 2 + 1 = 2 + 1 + 1 + 1 = 1 + 1 +1 +1 +1 

 
 |}m�é�gR, � 

f(5) = f(4, 1) + f(3,2) + f(2,3) + f(1,4) + f(0,5) 
 
 �Nf(1, 4) = f(1, 3) + f(1, 2) + f(1, 1) �t�|}? 1R�(ékF1�¾2B ��ùf(1, 4) = 

f(1, 1) �æÑçR �f(0, 5)7z f(0, 0) ��ù � 
f(5) = f(4, 1) + f(3,2) + f(2,3) + f(1,1) + f(0,0) 

 
 Ïóù�R¼° �|}óÙ�ïÒ �Dynamic programming �é
m6F ��Nf(4,1)�	� �

f(5-1, min(5-1,1)) �f(x, y)�z f(n-y, min(n-x, y)) ��Nn�ðkFR�( �æmin()�g�õ LNºCR�ë 
 
 |}�i�����`table[x][y]é�gf(x, y) �ôÈÉ§ �ÔÝ�R|}0o|}1gh��A �

1 �B�¨Y�ù0ù�R�kFpñ¾1S �æ¨Y�ù1ù�R�kF�pñ¾1S � 
for(i = 0; i < NUM +1; i++){ 

table[i][0] = 1; // 
¨Y�ù0ù�R�kFpñ¾1

S
 

table[i][1] = 1; // 
¨Y�ù1ù�R�kFpñ¾1

S
 

} 
 
 
 ô�é�ÈÉ�i�i
mkFÿ �ìí�(�NUM ��?@R���?Cpq�NUM x 

(NUM/2+1) �ù�(10�+ ����10 x 6?@R�`Ô7ì��g � 
1 1 0 0 0 0 
1 1 0 0 0 0 
1 1 2 0 0 0 
1 1 2 3 0 0 
1 1 3 4 5 0 
1 1 3 5 6 7 
1 1 4 7 9 0



 
 
 
 
 
 
 

1 1 4 8 0 0 
1 1 5 0 0 0 
1 1 0 0 0 0 
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C 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#define NUM 10 // 

ðkFR�( 
#define DEBUG 0 

 
 

int main(void) { 
int table[NUM][NUM/2+1] = {0}; // 

óïÒ�` 
int count = 0; 

int result = 0; 

int i, j, k; 

 
printf("

�(kF\n"); 
printf("3 = 2+1 = 1+1+1 

�ù3¾�Sk5\n"); 
printf("4 = 3 + 1 = 2 + 2 = 2 + 1 + 1 = 1 + 1 + 1 + 1"); 

printf("
�'S\n"); 

printf("5 = 4 + 1 = 3 + 2 = 3 + 1 + 1"); 

printf(" = 2 + 2 + 1 = 2 + 1 + 1 + 1 = 1 + 1 +1 +1 +1"); 

printf("
�äS

\n"); 

printf("
Ïã8ò �6 %d ¾�Sk5y", NUM); 

 
// 
&Éù

 
for(i = 0; i < NUM; i++){ 

table[i][0] = 1; // 
¨Y�ù0ù�R�kFpñ¾1S 

table[i][1] = 1; // 
¨Y�ù1ù�R�kFpñ¾1S 

} 

 
// 
óï5

 
for(i = 2; i <= NUM; i++){ 

for(j = 2; j <= i; j++){ 

if(i + j > NUM) // 
?  NUM 

continue;



 
 
 
 
 
 
 

count = 0; 
for(k = 1 ; k <= j; k++){ 

count += table[i-k][(i-k >= k) ? k : i-k]; 

} 

table[i][j] = count; 

} 

} 

 
// 
�>w�gDí 

for(k = 1 ; k <= NUM; k++) 

result += table[NUM-k][(NUM-k >= k) ? k : NUM-k]; 

printf("\n\nresult: %d\n", result); 
 
 

if(DEBUG) { 
printf("\nYaã\n"); 
for(i = 0; i < NUM; i++) { 

for(j = 0; j < NUM/2+1; j++) 

printf("%2d", table[i][j]); 

printf("\n"); 

} 

} 
 
 

return 0; 
} 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

32.Algorithm Gossip: rL^s 
 
 ����¾�ÁuÏ³$¿Ö�p¥�E� �¬WX�pGâ ^�g³$E�RXm � 
 à�³$RE�de®Ñë 
 	
¸i01x��ðF)³ �ñð|}õZR�iXm���LE����dùÿ�óô



 
 

 
 

 
 

 
 
 
 
 
 
 |}�ORÙ�ö8ö¼° � 

for(i = 0; i < count; i++) { 
juni[i] = 1; 
for(j = 0; j < count; j++) { 

if(score[j] > score[i]) 
juni[i]++; 

} 
} 
printf("lE\t

Xm
\n"); 

for(i = 0; i < count; i++) 
printf("%d\t%d\n", score[i], juni[i]); 

 
 �O¸i�5H�ýþ �t��÷�>R���n^2 �ìín�c? � £=>R§f�7ø; ² scjuni��R;�n+2 �wÔ&É��A�0 �ì��g � 
 
 
 
 
 ô�é�LE��� �wE��+�RXm��|}gh�Ä1 �ì��g � 
 
 
 
 
 
 ÔXm��@�ÃRgh�A�1 �� ÏOÔ�ÃRgh�Ä¤�Ã�igh �@ Xm�� NR #E�+1··��lÏE�RXm �ì��g � 
 
 
 
 
 
 
 
 
 
 
 
 
 ¸çR���ûé�� ��	)Ø�>ÎE��QXmR�� ���89E�QRXm���x � ��89E^���x+1ÿ �̧ ����£Xm��@�Ãð�A�1R�B ²ìí89E¾y� � �
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x+y+1 �<i���Ãgh��ÄR�BR�ìãë ìíE�¾$ER¸¹ �Â C/C++ÛJavazÙ�Iü�5��$R|} ��ùpqÄ��i ùÕ� �Ô�¾RE�²d�ùÕ�i()«d �@ �gR§wÀlu�ùÕ��dùÿë 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h>



uR§f��ª�O(n)
���æò@XOR��J��l�æoÂ�Rë 

 
 
 
 
 
 
 

#define MAX 100 
#define MIN 0 

 
 

int main(void) { 
int score[MAX+1] = {0}; 

int juni[MAX+2] = {0}; 

int count = 0, i; 
 
 

do { 
printf("�pE� �-1DE �"); 
scanf("%d", &score[count++]); 

} while(score[count-1] != -1); 

count--; 
 
 

for(i = 0; i < count; i++) 
juni[score[i]]++; 

juni[MAX+1] = 1; 
 
 

for(i = MAX; i >= MIN; i--) 
juni[i] = juni[i] + juni[i+1]; 

printf("lE\tXm\n"); 
for(i = 0; i < count; i++) 

printf("%d\t%d\n", score[i], juni[score[i]+1]); 
 
 

return 0; 
} 

 
 
 
 
 
 
 
 
 
 
 
 
 

33.Algorithm Gossip: ?t0uv0wx^U 
 
 ��8nXO �Selection sort

�-opXO �
Insertion sort

�oqrXO �Bubble sort
�̧ �i 

 XO���&³XO�pq/0R�ix�XO�� �ò@Â v)uæ)	} �Ýúo@ 
2



 
 
 
 
 
 
 

	
 
 8nXO

 
 ÔðXOR+ûEöõ�� ��i�¤XOR ��i�mXOR �¡ ümXO��8n�i @C� �wÍpQü¤XO��R@ �i �+ì � 
 
 XOQ �

70 80 31 37 10 1 48 60 33 80 

 
[1] 80 31 37 10 70 48 60 33 80 

8H@C�1 
[1 10] 31 37 80 70 48 60 33 80 

8H@C�10 
[1 10 31] 37 80 70 48 60 33 80 

8H@C�31 
[1 10 31 33] 80 70 48 60 37 80 ...... 
[1 10 31 33 37] 70 48 60 80 80 ...... 
[1 10 31 33 37 48] 70 60 80 80 ...... 
[1 10 31 33 37 48 60] 70 80 80 ...... 
[1 10 31 33 37 48 60 70] 80 80 ...... 
[1 10 31 33 37 48 60 70 80] 80 ...... 

 
 opXO

 a�µýU�ç �?@ÔVEöõ¡ �Ý�¡ O�¡RVþH@QüRV �� opQO� ¡VROàlÎ �+ì � 
 
 XOQ �

92 77 67 8 6 84 55 85 43 67 

 
[77 92] 67 8 6 84 55 85 43 67 

Ô
77
op

92
Q

 
[67 77 92] 8 6 84 55 85 43 67 

Ô
67
op

77
Q

 
[8 67 77 92] 6 84 55 85 43 67 

Ô
8
op

67
Q

 
[6 8 67 77 92] 84 55 85 43 67 

Ô
6
op

8
Q

 
[6 8 67 77 84 92] 55 85 43 67 

Ô
84
op

92
Q

 
[6 8 55 67 77 84 92] 85 43 67 

Ô
55
op

67
Q

 
[6 8 55 67 77 84 85 92] 43 67 ...... 
[6 8 43 55 67 77 84 85 92] 67 ...... 
[6 8 43 55 67 67 77 84 85 92] ...... 

 
 qrXO5

 
 ÿEMB ���XO§ �@?Rgh7ìÑqr�çÕ¤�ü ��B}�º®ìghR�5 � Ô?Rghs\¤�ü ��ù?Rgh7)XRd�Õ �ó"OàRlÎ��ë



 
 
 
 
 
 
 x�RqrXO5dùB}FïR����uZ�i�ºR§f �à{LG�� ª�¾©$ ¨YRs\ö ��gXO¤!G4 �æ��¶
m� R�á�ºos\ö �+ì � 
 
 XOQ �

95 27 90 49 80 58 6 9 18 50 

 
27 90 49 80 58 6 9 18 50 [95] 95�H 
27 49 80 58 6 9 18 50 [90 95] 90�H 
27 49 58 6 9 18 50 [80 90 95] 80�H 
27 49 6 9 18 50 [58 80 90 95] ...... 
27 6 9 18 49 [50 58 80 90 95] ...... 
6 9 18 27 [49 50 58 80 90 95] ...... 
6 9 18 [27 49 50 58 80 90 95] 

Â ô�é)7¶©$s\ö �XO¶GDE 
 
 �OR+jàN ��Äpÿ�i�� ���à
m¤ioi+1

§�¾s\Rö ��gô�éR 
i+2
¤

n
¤!XOGâ �̧ �7
ÿqrXOR¯°ë 

 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 
#define MAX 10 
#define SWAP(x,y) {int t; t = x; x = y; y = t;} 

 
void selsort(int[]); // 

8nXO
 

void insort(int[]); // 
opXO

 
void bubsort(int[]); // 

qrXO
 

 
 

int main(void) { 
int number[MAX] = {0}; 
int i; 

 
 

srand(time(NULL)); 

 
printf("

XOQ �
"); 

for(i = 0; i < MAX; i++) { 
number[i] = rand() % 100; 
printf("%d ", number[i]); 

} 

 
printf("\n�8nXO�� �\n"); 
printf("(1)

8nXO
\n(2)
opXO

\n(3)
qrXO

\n:");



 
 
 
 
 
 
 

scanf("%d", &i); 
 
 

switch(i) { 
case 1: 

selsort(number); break; 
case 2: 

insort(number); break; 
case 3: 

bubsort(number); break; 
default: 

printf("
8y�

(1..3)\n"); 
} 

 
 

return 0; 
} 

 
 

void selsort(int number[]) { 
int i, j, k, m; 

 
 

for(i = 0; i < MAX-1; i++) { 
m = i; 
for(j = i+1; j < MAX; j++) 

if(number[j] < number[m]) 
m = j; 

 
 

if( i != m) 
SWAP(number[i], number[m]) 

 
printf("

Ë
 %d 

�XO �
", i+1); 

for(k = 0; k < MAX; k++) 
printf("%d ", number[k]); 

printf("\n"); 
} 

} 
 
 

void insort(int number[]) { 
int i, j, k, tmp; 

 
 

for(j = 1; j < MAX; j++) { 
tmp = number[j]; 
i = j - 1;



 
 
 
 
 
 
 

while(tmp < number[i]) { 
number[i+1] = number[i]; 
i--; 
if(i == -1) 

break; 
} 
number[i+1] = tmp; 

 
printf("

Ë
 %d 

�XO �
", j); 

for(k = 0; k < MAX; k++) 
printf("%d ", number[k]); 

printf("\n"); 
} 

} 
 
 

void bubsort(int number[]) { 
int i, j, k, flag = 1; 

 
 

for(i = 0; i < MAX-1 && flag == 1; i++) { 
flag = 0; 
for(j = 0; j < MAX-i-1; j++) { 

if(number[j+1] < number[j]) { 
SWAP(number[j+1], number[j]); 
flag = 1; 

} 
} 

 
printf("

Ë
 %d 

�XO �
", i+1); 

for(k = 0; k < MAX; k++) 
printf("%d ", number[k]); 

printf("\n"); 
} 

} 
 
 
 
 
 

34.Algorithm Gossip: Shell ^U
 - yzXuv^U



 
 

 
 

 
 

 
 
 
 
 
 
 

�� 
 opXO5ÂmXOR Q�Qü�H�i� �op¤XOQQ�ROàlÎ ���ýþtv )uë 
 
 XOðÄuRx����� ��h ��RXO
m§ ��ØB}Q��XO RDí �ùÄ uXORv �Shell

XO5«�x ã���éstopXO5ë 

	
 
 

Shell
XO5@&�D.L Shell 1959

�¶H ���ðXORgh¾ni ��Ý�
mopXO§ w)��¾RghÑ§
m§ �æ���8fÜë 
 
 

Shell©²ÔfÜ�A�n/2 �� ��
mopXO �¶éÔfÜn/4 ���
mXOö �¶é fÜ�A�
n/8
-

n/16 �ó"fÜ�1
� R@ 

 ��XO�� �Â ���RXOöª7Ô éAfÜ�RghXO� ��ùàfÜ¥é¥C§ �Îighl RJlÎR¼°¥» �Bã @ ��RXOöÔ dù?�uoë 
 
 -i+jé¼ ���¾�mXOR�(ì� �89 12 65 97 61 81 27 2 61 98 

 �(R{��¾10i ��ùË��?@ÔfÜ�A�10 / 2 = 5 �ã§?@+fÜ�5R�(
m XO �ì��g � 
 
 
 
 
 
 
 
 ÒÆ�DR���g 

ð�û
mXOR�� �¶éÔfÜ�A�5 / 2R¯ ����2 ��Ë� �RopXO+ûì��g � 
 
 
 
 
 
 
 
 
 ¶éfÜ�A�

2 / 2 = 1 �ã§��þ«RopXOÿ �Â ?��Rghª¤?	XOØÿ � �ù@ ��RopXO�
�ö�£XOöÿ �



 
 �N4*(2)+3*(2)+1

)d:Øgh{�n� �|}���Hj
 �p

4*(2)+3*(2)+1
6lË� ifÜ �� Ô2Yù2

�p6lË�ifÜ �¶éÏã8òë 

 
 
 
 
 
 
 ÔfÜ�A�

n / 2
�

D.L Shell@&�¶H �Á��N|}¸ifÜ�º�¼° ��æ Shell
X

 O5RË� fÜR8A �+ìSedgewick°8}ù�RfÜdùÄ uShell
XO5Rv � 

 
 
 
 
 
 
 
 

j 2       j                                                             j 2       j 

j 

 
  é�¾�°¾�òRfÜ8A5dùÔShell

XO5Rv¶Äu ²�ZShell
XO5R�� �dù}éstqrXO5ë 
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C 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 
#define MAX 10 
#define SWAP(x,y) {int t; t = x; x = y; y = t;} 

 
 

void shellsort(int[]); 
 
 

int main(void) { 
int number[MAX] = {0}; 
int i; 

 
 

srand(time(NULL)); 

 
printf("

XOQ �
"); 

for(i = 0; i < MAX; i++) { 
number[i] = rand() % 100; 
printf("%d ", number[i]); 

} 
 
 

shellsort(number); 
 
 

return 0; 
}



 
 
 
 
 
 
 
 
 

void shellsort(int number[]) { 
int i, j, k, gap, t; 

 
 

gap = MAX / 2; 
 
 

while(gap > 0) { 
for(k = 0; k < gap; k++) { 

for(i = k+gap; i < MAX; i+=gap) { 
for(j = i - gap; j >= k; j-=gap) { 

if(number[j] > number[j+gap]) { 
SWAP(number[j], number[j+gap]); 

} 
else 

break; 
} 

} 
} 

 
printf("\ngap = %d

�
", gap); 

for(i = 0; i < MAX; i++) 
printf("%d ", number[i]); 

printf("\n"); 
 
 

gap /= 2; 
} 

} 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

35.Algorithm Gossip: Shaker ^U
 - yzXwx^U



 
 
 
 
 
 
 

�� 
 ����Q��ØRqrXO5 � 

for(i = 0; i < MAX-1 && flag == 1; i++) { 
flag = 0; 
for(j = 0; j < MAX-i-1; j++) { 

if(number[j+1] < number[j]) { 
SWAP(number[j+1], number[j]); 
flag = 1; 

} 
} 

} 
 
 
 º	�¸iqrXO5¤!)�þ«RqrXOÿ �ò|}ÿFïo�ü�Õõi�5és
 XOR¯e �æShakerXO5|}" O¸i��
��stqrXO5ë 

	
 
 �ORqrXO5N �s\Röw)7�ó
m¤��R@ �i �æ�7
m¤MAX-i- 

1 ��ùXORØÙN �����XO�Rgh7�ó7Ä �|l�ÃXOR��:�uZ �ì ?@R+j�g � 
 
 XOQ �

95 27 90 49 80 58 6 9 18 50 

 
27 90 49 80 58 6 9 18 50 [95] 95�H 
27 49 80 58 6 9 18 50 [90 95] 90�H 
27 49 58 6 9 18 50 [80 90 95] 80�H 
27 49 6 9 18 50 [58 80 90 95] ...... 

27 6 9 18 49 [50 58 80 90 95] ...... 

6 9 18 27 [49 50 58 80 90 95] ...... 

6 9 18 [27 49 50 58 80 90 95] 
 
 �îÖî�R���g¤XOGâ �ShakerXO|}ÿ¸i�� �ìíh�ÃRgh�{¾¸ çR|9 �h��õÃRghªe²XOG4 �ìãmXORgh7fNNf �Â ��õ ÃÑ§XO �NfmXOR��Ô7üuRuZë 
 
 �5� qrXOR,�
m �²hqrXOÂ���
m �¶éhqrXOÂ�d�
m � ìãG4��XORö �æVpq|}leftorightõiFïéÀÁ��õü¤XORghl Îë



 
 
 
 
 
 
 �iXOR+jì��g � 
 
 XOQ �

45 19 77 81 13 28 18 19 77 11 

 d�XO �
19 45 77 13 28 18 19 77 11 [81] ��XO �
[11] 19 45 77 13 28 18 19 77 [81] 

 d�XO �
[11] 19 45 13 28 18 19 [77 77 81] ��XO �
[11 13] 19 45 18 28 19 [77 77 81] 

 d�XO �
[11 13] 19 18 28 19 [45 77 77 81] ��XO �
[11 13 18] 19 19 28 [45 77 77 81] 

 d�XO �
[11 13 18] 19 19 [28 45 77 77 81] ��XO �
[11 13 18 19 19] [28 45 77 77 81] 

 ì��g �îÖN�g��õÃ¤XOG4R�� �àleft > right§ ��XOG4ë 
 
 89 
 
 
 

C 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 

#define MAX 10 

#define SWAP(x,y) {int t; t = x; x = y; y = t;} 
 
 

void shakersort(int[]); 
 
 

int main(void) { 
int number[MAX] = {0}; 

int i; 
 
 

srand(time(NULL)); 
 
 

36.^U
 - yzX?t^U
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 8nXO5R��ýþ �Ý�¡mXO��8�@C� �op¤XO��R ü ��§f�ð �� <imXO��{�@C� �ìíehz{@C�R��Ä u �8nXO5Rv°� �dùÄu �Heap

XO5hz{R��ÂãÌ¤@ �iã� �æ)�<imXO�� �Bæ ���stR8nXO5ë 
 	
 
 

Heap
XO5|}

Heap Tree
�¡Gã ��ã��SabDë �æ¡Gã��i�gã ����Ý �i���@�ñ¾õij�� �Ë ãR�êAB���abDë�� ��¡GãR ��� ÜC j�� �����@C¡G �Min Heap

�����Ü? j�� �����@?¡G �Max 
Heap

��æÑ��Rj������7�?CË� �+ì�O���i¡Gã � 
 
 
 
 
 
 
 
 
 
 
 
 dù|}����éd÷¡GãR�¾gho�UO ��ÿ�>�k �|}RûÉ|}�1

æ)
 �

0 �|}1
�ãÌlÎ �ìí�j��d÷��NR|}�s ������R|}�s/2 �æ� j���

s+1 ��ì�.�g �Ô�.R¡GãP\������ ì��g � 
 
 
 
 
 ©²pq/0ìY��¡Gã �Ä¤¡GãRgh7²ÍÎ@ �iã���lÎ �� Ì Í����ÓC j�� �@C¡G ��ÔCRgh)Xo���s\ �ó"��¡GãRM¹ �� �+ì�.R¡GÄp�igh12 ��¡GãR[<��ì��g � 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ���¡Gã� �ãÌ�A��¾ghR@C� �VR�R�� � Ô@C��H



 
 

 
 

 
 
 
 
 
 
 � [<ã�¡Gã

 
 
 
 )X��ù�R�� ��dù%"XOR¯í �@C�R�H���ÔãÌo@ �iã�� �s\ �� Ù�ã��� ��3[<ã�¡Gã �ì��g � 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 [<Gâ �ãÌ��"�@C�ÿ � �?@dù�÷¸i�� �¶�H@C� �w[<ã �¡Gã �ì��g � 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ìã�÷��� �Â |}����éd÷¡Gã �Ý��Ôã�oãÌs\Rö��Ô @C�Í¤ üR�� ��ù@ ����c�¤XORåóë 
 
 �	¡G[<RØÙN ����i8nRm� �Ý�Ô@C�8¤ãÌ �æ8nR��w) ��¾Rgh �æ�ÂãÌ¤ã�R�� �BædùÄu8nRØÙ � 

�ùHeap
XO567�

 ���stR8nXO5ë 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h>



 
 
 
 
 
 
 

#define MAX 10 
#define SWAP(x,y) {int t; t = x; x = y; y = t;} 

 
 

void createheap(int[]); 
void heapsort(int[]); 

 
 

int main(void) { 
int number[MAX+1] = {-1}; 
int i, num; 

 
 

srand(time(NULL)); 

 
printf("

XOQ �
"); 

for(i = 1; i <= MAX; i++) { 
number[i] = rand() % 100; 
printf("%d ", number[i]); 

} 

 
printf("\n��¡Gã �"); 
createheap(number); 
for(i = 1; i <= MAX; i++) 

printf("%d ", number[i]); 
printf("\n"); 

 
 

heapsort(number); 
 
 

printf("\n"); 
 
 

return 0; 
} 

 
 

void createheap(int number[]) { 
int i, s, p; 
int heap[MAX+1] = {-1}; 

 
 

for(i = 1; i <= MAX; i++) { 
heap[i] = number[i]; 
s = i; 
p = i / 2; 
while(s >= 2 && heap[p] > heap[s]) { 

SWAP(heap[p], heap[s]);



 
 
 
 
 
 
 

s = p; 
p = s / 2; 

} 
} 

 
 

for(i = 1; i <= MAX; i++) 
number[i] = heap[i]; 

 
 

} 
 
 

void heapsort(int number[]) { 
int i, m, p, s; 

 
 

m = MAX; 
while(m > 1) { 

SWAP(number[1], number[m]); 
m--; 

 
 

p = 1; 
s = 2 * p; 

 
 

while(s <= m) { 
if(s < m && number[s+1] < number[s]) 

s++; 
if(number[p] <= number[s]) 

break; 
SWAP(number[p], number[s]); 
p = s; 
s = 2 * p; 

} 

 
printf("\n

XON �"); 
for(i = MAX; i > 0; i--) 

printf("%d ", number[i]); 
} 

}



uvXO5@�å¹�dù%O(n) �t���R¸¹� �uvXO5R¯°�¬�®à) 

 
 
 
 
 
 
 

37.Algorithm Gossip: {|^U
��� 
 
 
 
 ��uvXO5 �quick sort

���Q�A�@uRXO�5����F1R+ûæA ��H� 
2 Rë uvXO5Rx�IÊ���N�HOàR�® �� Ô���E�� �E�+�Ão�Ã ��
mXO �æ��uvXO5¯°RR��®R8në ¸Ã���RË�iuvXO5C� ����RÁ����¶·RC� �B�ò@���F � �@�_�®EÚo��
mXOR�� �O_+&³L
mÊFë 

 	
¸Ã���Ruv�>ì� �Ô@�ÃR��A�� �wÀÁ��� 
 
s 

 �á�� �
 Ñ|}

 i 
¡����d��� �ó"�"?  s R� Ñ|}

 j 
¡�����d��� �ó"�"C  s R� ìí i >= j ���È�á ìí i < j ��s\|}iojõ�R� Ô��R�o j 


ms\ +��Ã
m��
 +��Ã
m��
 

 
 
 �Øù��>5 ����ÃR�ª7C s ���ÃR�ª7? s �ìã¶+���õÃ
m �� ��dù+G4XOR�R �+ì�OR	+ �*

�gðs\R� �[]
�g� �

 
[41] 24 76* 11 45 64 21 69 19 36* 
[41] 24 36 11 45* 64 21 69 19* 76 
[41] 24 36 11 19 64* 21* 69 45 76 
[41] 24 36 11 19 21 64 69 45 76 
21 24 36 11 19 [41] 64 69 45 76 

 
 �OR+jN �41

�ÃR�ª�òC �æ�ÃR�ª�ò? �ìã��¶
m��¤XOG 4ë 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 
#define MAX 10 
#define SWAP(x,y) {int t; t = x; x = y; y = t;}



 
 
 
 
 
 
 
 
 

void quicksort(int[], int, int); 
 
 

int main(void) { 
int number[MAX] = {0}; 
int i, num; 

 
 

srand(time(NULL)); 

 
printf("

XOQ �
"); 

for(i = 0; i < MAX; i++) { 
number[i] = rand() % 100; 
printf("%d ", number[i]); 

} 
 
 

quicksort(number, 0, MAX-1); 

 
printf("\n

XO �
"); 

for(i = 0; i < MAX; i++) 
printf("%d ", number[i]); 

 
 

printf("\n"); 
 
 

return 0; 
} 

 
 

void quicksort(int number[], int left, int right) { 
int i, j, s; 

 
 

if(left < right) { 
s = number[left]; 
i = left; 
j = right + 1; 

 
 

while(1) { 
// 
��� 

while(i + 1 < number.length && number[++i] < s) ; 
// 
��� 

while(j -1 > -1 && number[--j] > s) ; 
if(i >= j) 

break;



 
 
 
 
 
 
 

SWAP(number[i], number[j]); 
} 

 
 

number[left] = number[j]; 
number[j] = s; 

 
 

quicksort(number, left, j-1); 
 
// 
+�Ã
m��

 
quicksort(number, j+1, right); // 

+�Ã
m��
 

} 
} 

 
 
 
 
 
 

38.Algorithm Gossip: {|^U
��� 
 
 ��uvXO5 ���N �Ý�Ô@�ÃRgh��� �æ�Qµ!¼Ø �uvXO5R 
 Äv �R8n �¸i+jN �ñÔ��A�NfRgh �Ï¸ighöx�
m�º � ¸dù7ÄuvXO5R¯°ë 
 	
¸i+jN ��NfRghs

ö�º �ÑçR²l���s
?R|} 

 
i �� ��sCR 

 |}
 j �ñðõÃR|}��¾s7 ��s\ i o j Rgh� �̧ �)}¶
m�Rs\ÿ � B�{�s\RØÙN ��lÎRgh�7qos\Rö �+ì � 

41 24 76 11 45 64 21 69 19 36 
 
 ©²left�0 �right�9 �(left+right)/2 = 4 ��<�R¯ ���ù��|}4RlÎ ��ºRgh� 

45 �Vd���45?R �d���45CR
ms\ � 
41 24 76* 11 

41 24 36 11 

41 24 36 11 

[41 24 36 11 

[45] 64 21 69 19 *36 

45* 64 21 69 19* 76 

19 64* 21* 69 45 76 

19 21] [64 69 45 76] 
 
 G4ù�� �¶&�+�ÃîÖo�ÃîÖR��
m�� �ìã�dùG4XOR�Rë 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 

#define MAX 10



 
 
 
 
 
 
 

#define SWAP(x,y) {int t; t = x; x = y; y = t;} 
 
 

void quicksort(int[], int, int); 
 
 

int main(void) { 
int number[MAX] = {0}; 

int i, num; 

srand(time(NULL)); 

printf("
XOQ �

"); 

for(i = 0; i < MAX; i++) { 

number[i] = rand() % 100; 

printf("%d ", number[i]); 

} 
 
 

quicksort(number, 0, MAX-1); 
printf("\n

XO �
"); 

for(i = 0; i < MAX; i++) 

printf("%d ", number[i]); 
 
 

printf("\n"); 
return 0; 

} 
 
 

void quicksort(int number[], int left, int right) { 
int i, j, s; 

if(left < right) { 

s = number[(left+right)/2]; 

i = left - 1; 

j = right + 1; 
 
 

while(1) { 
while(number[++i] < s) ; // 

��� 
while(number[--j] > s) ; // 

��� 
if(i >= j) 

break; 

SWAP(number[i], number[j]); 

} 
 
 

quicksort(number, left, i-1); 
 
// 
+�Ã
m��

 
quicksort(number, j+1, right); // 

+�Ã
m��
 

}



 
 

 
 

 
 

 
 
 
 
 
 
 

} 
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�Në 

	
 
 ²¼°¸iuvXO5R�� �òù@�ÃR� s
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 <i�>RØÙ �óô�Á�NR !béö¼° � 

QUICKSORT(A, p, r) 
if p < r 

then q <- PARTITION(A, p, r) 
QUICKSORT(A, p, q-1) 
QUICKSORT(A, q+1, r) 

end QUICKSORT 
 
 

PARTITION(A, p, r)



 
 

 
 
 
 
 
 
 

x <- A[r] 
i <- p-1 
for j <- p to r-1 

do if A[j] <= x 
then i <- i+1 

exchange A[i]<->A[j] 
exchange A[i+1]<->A[r] 
return i+1 

end PARTITION 

 �i	ð+jR�>ì��g � 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 
#define MAX 10 
#define SWAP(x,y) {int t; t = x; x = y; y = t;} 

 
 

int partition(int[], int, int); 
void quicksort(int[], int, int); 

 
 

int main(void) { 
int number[MAX] = {0}; 
int i, num; 

 
 

srand(time(NULL)); 

 
printf("

XOQ �
");



 
 
 
 
 
 
 

for(i = 0; i < MAX; i++) { 
number[i] = rand() % 100; 
printf("%d ", number[i]); 

} 
 
 

quicksort(number, 0, MAX-1); 

 
printf("\n

XO �
"); 

for(i = 0; i < MAX; i++) 
printf("%d ", number[i]); 

 
 

printf("\n"); 
 
 

return 0; 
} 

 
 

int partition(int number[], int left, int right) { 
int i, j, s; 

 
 

s = number[right]; 
i = left - 1; 

 
 

for(j = left; j < right; j++) { 
if(number[j] <= s) { 

i++; 
SWAP(number[i], number[j]); 

} 
} 

 
 

SWAP(number[i+1], number[right]); 
return i+1; 

} 
 
 

void quicksort(int number[], int left, int right) { 
int q; 

 
 

if(left < right) { 
q = partition(number, left, right); 
quicksort(number, left, q-1); 
quicksort(number, q+1, right); 

}



 
 

 
 
 
 
 
 
 

} 
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 ���Q���RXO5ª�Ñ�i��NRXO �¥LúÞ¾õ"Ûõ"ù�Rab � 
 òde�)Ñ��NRab �Û�)Ñ#©NRab �ìY�ò@
mXOy 
 	
dù|}_wXO5 �_wXO5x��Ôõ"¤XORab_ww
mXO �ìí� 
 ¥pRab$mXO �dù²B}�òRXO��é��¸õ"ab �� ¶ÔXO�R¸õ "ab_wë 
 
 ¾�00 �ìíõ"ab�ÿ��XOUO �Y)Ô�¾Rab¥p �¶��
mXOyXO RIÊ��ØB}ab¤XOR�� �éÄuXOR¯° �C"abR 
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 )Øx��EÚ"7�^õZR§f �)ì|}�òº�RXO5éXOC"ab �¶|}_ wXOéR¾¯°ë �O¸iÙ�(+ �?@|}uvXO5é��C"abXO �� ¶|}_wXO5��_ wRöë 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 
#define MAX1 10 
#define MAX2 10 
#define SWAP(x,y) {int t; t = x; x = y; y = t;}



 
 
 
 
 
 
 
 
 

int partition(int[], int, int); 
void quicksort(int[], int, int); 
void mergesort(int[], int, int[], int, int[]); 

 
 

int main(void) { 
int number1[MAX1] = {0}; 
int number2[MAX1] = {0}; 
int number3[MAX1+MAX2] = {0}; 
int i, num; 

 
 

srand(time(NULL)); 
printf("

XOQ �
"); 

printf("\nnumber1[]
�

"); 
for(i = 0; i < MAX1; i++) { 

number1[i] = rand() % 100; 
printf("%d ", number1[i]); 

} 

 
printf("\nnumber2[]

�
"); 

for(i = 0; i < MAX2; i++) { 
number2[i] = rand() % 100; 
printf("%d ", number2[i]); 

} 

 
// 
²XOõ"ab 

quicksort(number1, 0, MAX1-1); 
quicksort(number2, 0, MAX2-1); 
printf("\n

XO �
"); 

printf("\nnumber1[]
�

"); 
for(i = 0; i < MAX1; i++) 

printf("%d ", number1[i]); 
printf("\nnumber2[]

�
"); 

for(i = 0; i < MAX2; i++) 
printf("%d ", number2[i]); 

 
// 
_wXO

 
mergesort(number1, MAX1, number2, MAX2, number3); 
printf("\n

_w �
"); 

for(i = 0; i < MAX1+MAX2; i++) 
printf("%d ", number3[i]);



 
 
 
 
 
 
 
 
 

printf("\n"); 
return 0; 

} 
 
 

int partition(int number[], int left, int right) { 
int i, j, s; 
s = number[right]; 
i = left - 1; 

 
 

for(j = left; j < right; j++) { 
if(number[j] <= s) { 

i++; 
SWAP(number[i], number[j]); 

} 
} 

 
 

SWAP(number[i+1], number[right]); 
return i+1; 

} 
 
 

void quicksort(int number[], int left, int right) { 
int q; 
if(left < right) { 

q = partition(number, left, right); 
quicksort(number, left, q-1); 
quicksort(number, q+1, right); 

} 
} 

 
 

void mergesort(int number1[], int M, int number2[], int N, int number3[]) { 
int i = 0, j = 0, k = 0; 

 
 

while(i < M && j < N) { 
if(number1[i] <= number2[j]) 

number3[k++] = number1[i++]; 
else 

number3[k++] = number2[j++]; 
} 
while(i < M) 

number3[k++] = number1[i++];



 
 
 
 
 
 
 

while(j < N) 
number3[k++] = number2[j++]; 

} 
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 ���Q���ØRXO�5 �ª�&  #�º|·RXO5 ����Ý�XO§ 

 
 
 �ª� 

 �º<i��R?Cù
mXOë ¸Ã�ð��R #x�XO5·�radix sort
���&  #EF�XO· �distribution sort

�� x� XO5"� #'j5· �bucket sort
�Û

bin sort �ÿEMB �ò��Ø��R��aã �ÔðX ORghEF¤Îi #'·N �(ù%"XORö} �x�XO5�& öA|RXO ��§ f���
O (nlog(r)m) ��Nr

��)�Rx� �æm
�¡� �Îi§w �x�XO5R¯° » �òR�º|XO5ë 

 	
x�XOR��dù)}LSD
�

Least sgnificant digital
�Û

MSD
�

Most sgnificant digital
�� 

 
LSDRXO��Â��R@�ÃÈÉ �æMSD

�®� �Â��R@�ÃÈÉë ùLSD
�+ ����é¾�)��ì��g � 
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14, 22, 28, 39, 43, 55, 65, 73, 81, 93 ¸§w<i��¤!XOGâ ²ìíXOR+û¾�l�ù� ��ñ�
mù�Röó¤@ »l���ë 

LSDRx�XOO} l�CR�� �ìíl��R, �|}MSDR¯°7�º� �MSDR� �*oLSD®� ��Â»l��x�ÈÉ
mEF ���R� 
>���ª®Ñë 

 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

int main(void) { 
int data[10] = {73, 22, 93, 43, 55, 14, 28, 65, 39, 81}; 

int temp[10][10] = {0}; 

int order[10] = {0}; 

int i, j, k, n, lsd; 

k = 0; 

n = 1; 

printf("\n
XOQ

: "); 

for(i = 0; i < 10; i++) 

printf("%d ", data[i]); 

putchar('\n'); 

while(n <= 10) { 

for(i = 0; i < 10; i++) { 

lsd = ((data[i] / n) % 10); 

temp[lsd][order[lsd]] = data[i]; 

order[lsd]++; 

} 

printf("\n�3X�: "); 
for(i = 0; i < 10; i++) { 

if(order[i] != 0) 

for(j = 0; j < order[i]; j++) { 

data[k] = temp[i][j]; 

printf("%d ", data[k]); 

k++; 

} 

order[i] = 0; 

} 

n *= 10; 

k = 0; 

}



 
 
 
 
 
 
 

putchar('\n'); 
printf("\n

XO 
: "); 

for(i = 0; i < 10; i++) 

printf("%d ", data[i]); 

return 0; 

} 
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 �� 
 z{R�R �� #¤XORab·N{�vARab �æàNyOz{�@x�Rz{5 � ñð¡abÈb{�"@ ����Ó�"ab«dë 
 	
 
 &³L�"yOz{ ���ª7|}ù�R��é
mz{ � 

while(i < MAX) { 
if(number[i] == k) { 

printf("�"vA�"); 
break; 

} 
i++; 

} 
 
 
 ¸i�5x���¾ �t�dùÄùs+ �dùB}�A~�R�� �, îf

WX� �~�« ��A��@ Û�@Q� ����A�Q��ÿ�|}0R 
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mz{ � Üñ��(R, �«�Vdù|}Ù�Iüm�-�¶pRz{m�ë 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 

#define MAX 10 

#define SWAP(x,y) {int t; t = x; x = y; y = t;}



 
 
 
 
 
 
 
 
 

int search(int[]); 
int partition(int[], int, int); 

void quicksort(int[], int, int); 
 
 

int main(void) { 
int number[MAX+1] = {0}; 

int i, find; 
 
 

srand(time(NULL)); 
 
 

for(i = 1; i <= MAX; i++) 
number[i] = rand() % 100; 

 
 

quicksort(number, 1, MAX); 

 
printf("

�� �
"); 

for(i = 1; i <= MAX; i++) 

printf("%d ", number[i]); 

 
printf("\n�pz{� �"); 
scanf("%d", &number[0]); 

 
 

if(find = search(number)) 
printf("\n�"�� |} %d ", find); 

else 

printf("\n�)"��"); 
 
 

printf("\n"); 
 
 

return 0; 
} 

 
 

int search(int number[]) { 
int i, k; 

 
 

k = number[0]; 
i = MAX; 

 
 

while(number[i] != k) 
i--;



 
 
 
 
 
 
 
 
 

return i; 
} 

 
 

int partition(int number[], int left, int right) { 
int i, j, s; 

 
 

s = number[right]; 
i = left - 1; 

 
 

for(j = left; j < right; j++) { 
if(number[j] <= s) { 

i++; 

SWAP(number[i], number[j]); 

} 

} 
 
 

SWAP(number[i+1], number[right]); 
return i+1; 

} 
 
 

void quicksort(int number[], int left, int right) { 
int q; 

 
 

if(left < right) { 
q = partition(number, left, right); 

quicksort(number, left, q-1); 

quicksort(number, q+1, right); 

} 

} 
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 ��ìíz{R��¤!¾XO ��Ï�ØB}ò@¤XORÂ| �ùuZz{�+R�� � 
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 ¤XO ��Ï��ÃR��AªC ðz{R+û ��ù��.�§f�ÃR� ²ìíz{ R�? �z{R+û ���ÃR���¶z{ �óôz{�ÃR�ë 
 
 �ù�Ez{5N �Ô��)XRE�õi�� �Ý�¡EÚR��N�Nf��+ �+ì ðz{
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3 24 57 57 67 68 83 90 [92 95] 

 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 

#define MAX 10 

#define SWAP(x,y) {int t; t = x; x = y; y = t;} 
 
 

void quicksort(int[], int, int); 
int bisearch(int[], int); 

 
 

int main(void) { 
int number[MAX] = {0}; 

int i, find; 

srand(time(NULL)); 
 
 

for(i = 0; i < MAX; i++) { 
number[i] = rand() % 100; 

} 
 
 

quicksort(number, 0, MAX-1); 

 
printf("

�� �
"); 

for(i = 0; i < MAX; i++) 

printf("%d ", number[i]); 

 
printf("\n�p{�+û �"); 
scanf("%d", &find); 

 
 

if((i = bisearch(number, find)) >= 0)



 
 
 
 
 
 
 

printf("�"�( |} %d ", i); 
else 

printf("\n�)"vA�"); 
 
 

printf("\n"); 
 
 

return 0; 
} 

 
 

int bisearch(int number[], int find) { 
int low, mid, upper; 

 
 

low = 0; 
upper = MAX - 1; 

 
 

while(low <= upper) { 
mid = (low+upper) / 2; 

if(number[mid] < find) 

low = mid+1; 

else if(number[mid] > find) 

upper = mid - 1; 

else 

return mid; 

} 
 
 

return -1; 
} 

 
 

void quicksort(int number[], int left, int right) { 
int i, j, k, s; 

 
 

if(left < right) { 
s = number[(left+right)/2]; 

i = left - 1; 

j = right + 1; 
 
 

while(1) { 
while(number[++i] < s) ; // 

��� 
while(number[--j] > s) ; // 

��� 
if(i >= j) 

break;



 
 

 
 
 
 
 
 
 

SWAP(number[i], number[j]); 
} 

 
 

quicksort(number, left, i-1); 
 
// 
+�Ã
m��

 
quicksort(number, j+1, right); // 

+�Ã
m��
 

} 

} 
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C 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h>



 
 
 
 
 
 
 

#define MAX 10 
#define SWAP(x,y) {int t; t = x; x = y; y = t;} 

 
 

void quicksort(int[], int, int); 
int intsrch(int[], int); 

 
 

int main(void) { 
int number[MAX] = {0}; 
int i, find; 

 
 

srand(time(NULL)); 
 
 

for(i = 0; i < MAX; i++) { 
number[i] = rand() % 100; 

} 
 
 

quicksort(number, 0, MAX-1); 

 
printf("

�� �
"); 

for(i = 0; i < MAX; i++) 
printf("%d ", number[i]); 

 
printf("\n�p{�+û �"); 
scanf("%d", &find); 

 
 

if((i = intsrch(number, find)) >= 0) 
printf("�"�( |} %d ", i); 

else 
printf("\n�)"vA�"); 

 
 

printf("\n"); 
 
 

return 0; 
} 

 
 

int intsrch(int number[], int find) { 
int low, mid, upper; 

 
 

low = 0; 
upper = MAX - 1;



 
 
 
 
 
 
 

while(low <= upper) { 
mid = (upper-low)* 

(find-number[low])/(number[upper]-number[low]) 
+ low; 

if(mid < low || mid > upper) 
return -1; 

 
 

if(find < number[mid]) 
upper = mid - 1; 

else if(find > number[mid]) 
low = mid + 1; 

else 
return mid; 

} 
 
 

return -1; 
} 

 
 

void quicksort(int number[], int left, int right) { 
int i, j, k, s; 

 
 

if(left < right) { 
s = number[(left+right)/2]; 
i = left - 1; 
j = right + 1; 

 
 

while(1) { 
while(number[++i] < s) ; // 

��� 
while(number[--j] > s) ; // 

��� 
if(i >= j) 

break; 
SWAP(number[i], number[j]); 

} 
 
 

quicksort(number, left, i-1); 
 
// 
+�Ã
m��

 
quicksort(number, j+1, right); // 

+�Ã
m��
 

} 
}
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 ìíðz{5R, ��Â|}F5 = 5ÈÉz{ �ô�éìí��NR�C vAz{�§ ��d �� �? §��� �Ý��RfÜ�F4-F3-F2é{� �à����0§���" ���g {�¾¿ �ì��g � 
 
 
 
 
 
 
 
 
 
 
 Â Ë�iz{�|}F5 = 5�R�C 19 ��ùã§pq+4���� ����ÔË�iz {�R|}s�F5+2 = 7 �� ìÑ�¤R��
mz{ �ì��g �



 
 
 
 
 
 
 ¤ Ë�iz{��ìY�"Ry?@dùÂù�¸iA�é6l ��Nn�z{+ûRi� � 

Fx + m = n 

Fx <= n 
 
 
 ���¼

Fxpq�")? nR��� �ù10iz{+ûé¼ � 

Fx + m = 10 
 
 
 �

Fx = 8, m = 2 ��ù?@dù+ó����lx = 6 ��æË�i�RdelÎ��w)�F6 � æ�Ë
x-1R��� ����F5 = 5ë 

 ìí��number|}5�R�C vARz{� ��Ë�iz{lÎ��|}5RlÎ �ìí ? vARz{� ��Ë�iz{lÎpqÄ�m ����F5 + m = 5 + 2 = 7 ����|}7R lÎ ��	Ä�mR�B ���ÿðh��iz{�ô����R@ �ilÎë 

 ��z{�é³� �tñð��Fx + m = n¸iA� �̂ _��i	+>�� �ü���dù� F ²��z{Yÿ12uv�Z �Â ��ÿñ7|}"Ä5ou5 �=>��dùÄuë 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#include <time.h> 

#define MAX 15 

#define SWAP(x,y) {int t; t = x; x = y; y = t;} 
 
 

void createfib(void); 
int findx(int, int); 

 
// ������ 
// �x� 

int fibsearch(int[], int); // ��z{ 
void quicksort(int[], int, int); // uvXO 

 
 

int Fib[MAX] = {-999}; 
 
 

int main(void) { 
int number[MAX] = {0}; 

int i, find; 
 
 

srand(time(NULL)); 
 
 

for(i = 1; i <= MAX; i++) { 
number[i] = rand() % 100;



 
 
 
 
 
 
 

} 
 
 

quicksort(number, 1, MAX); 

 
printf("

�� �
"); 

for(i = 1; i <= MAX; i++) 

printf("%d ", number[i]); 

 
printf("\n�p{�+û �"); 
scanf("%d", &find); 

 
 

if((i = fibsearch(number, find)) >= 0) 
printf("�"�( |} %d ", i); 

else 

printf("\n�)"vA�"); 
 
 

printf("\n"); 
 
 

return 0; 
} 

 
// ������ 
void createfib(void) { 

int i; 
 
 

Fib[0] = 0; 
Fib[1] = 1; 

 
 

for(i = 2; i < MAX; i++) 
Fib[i] = Fib[i-1] + Fib[i-2]; 

} 

 
// � x � 
int findx(int n, int find) { 

int i = 0; 
 
 

while(Fib[i] <= n) 
i++; 

 
 

i--; 
return i;



 
 
 
 
 
 
 

} 

 
// ��z{ 
int fibsearch(int number[], int find) { 

int i, x, m; 
 
 

createfib(); 
 
 

x = findx(MAX+1,find); 
m = MAX - Fib[x]; 

printf("\nx = %d, m = %d, Fib[x] = %d\n\n", 

x, m, Fib[x]); 
 
 

x--; 
i = x; 

 
 

if(number[i] < find) 
i += m; 

 
 

while(Fib[x] > 0) { 
if(number[i] < find) 

i += Fib[--x]; 

else if(number[i] > find) 

i -= Fib[--x]; 

else 

return i; 

} 

return -1; 

} 
 
 

void quicksort(int number[], int left, int right) { 
int i, j, k, s; 

 
 

if(left < right) { 
s = number[(left+right)/2]; 

i = left - 1; 

j = right + 1; 
 
 

while(1) { 
while(number[++i] < s) ; // 

��� 
while(number[--j] > s) ; // 

���



 
 
 
 
 
 
 

if(i >= j) 
break; 

SWAP(number[i], number[j]); 

} 
 
 

quicksort(number, left, i-1); 
 
// 
+�Ã
m��

 
quicksort(number, j+1, right); // 

+�Ã
m��
 

} 

} 
 
 
 

46.Algorithm Gossip: ���� 
 
 
 
 �� 
 ìí��N ���Rghw�¾ab ��ã������� �sparse matrix

�� 
Â ��Ù �N�|}�����g �����R?Co|}RÀ_`6f4R� �ìí��Rgh�¾ ab ��754À_`6fR.� �� 

ã �pq������R��d÷�� �B}ºZRÀ _`6fd÷G<R��aãë 
 	
 
 ¸Ã���R�5º�ýþ ���ñd÷��Rm�-��o¾abR|}lÎ·�� � �ð|}��ab§ �¶�ØÙ�=>Äù�� �+ìÜ��abì� ��N0

�g��NÏ lÎ�¾ab � 
0 0 0 0 0 0 
0 3 0 0 0 0 
0 0 0 6 0 0 
0 0 9 0 0 0 
0 0 0 0 12 0 

 
 ¸i���5X6�� ��6gh¾4i �Vð|}R��Ë��ÀÁ���-m�o�6ghi � �

 
5 6 4 

 
 ��RË��û �ÀÁ�lÎR�|}-m|}od÷� � 

1 1 3 
2 3 6 
3 2 9 
4 4 12



 
 
 
 
 
 
 
 
 �ù��ð}30ighd÷R��aã �¬ñ|}ÿ15ighéd÷ ��,ÿ)ZÀ_`R |}ë 

C 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

int main(void) { 
int num[5][3] = {{5, 6, 4}, 

{1, 1, 3}, 

{2, 3, 6}, 

{3, 2, 9}, 

{4, 4, 12}}; 

int i, j, k = 1; 

 
printf("sparse matrix

�
\n"); 

for(i = 0; i < 5; i++) { 

for(j = 0; j < 3; j++) { 

printf("%4d", num[i][j]); 

} 

putchar('\n'); 

} 

 
printf("\nmatrix

�� �
\n"); 

for(i = 0; i < num[0][0]; i++) { 

for(j = 0; j < num[0][1]; j++) { 

if(k < num[0][2] && 

i == num[k][0] && j == num[k][1]) { 

printf("%4d ", num[k][2]); 

k++; 

} 

else 

printf("%4d ", 0); 

} 

putchar('\n'); 

} 
 
 

return 0; 
}



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

47.Algorithm Gossip: ����V���� 
 
 
 
 �� 
 ¾R§w ��ÿ=>�kÛabd÷R6f01 �|}����7���Û����él�k � +ì�����-�����Û+��� �|}����7�|}����él�,6fë 
 	
 
 ù����P�����+ �|}�Â0

ÈÉ �Â����P����§ �?@¾õS�� � #ù��Row
���·Û #ùm �Column

���·ëÂ  C/C++
-

Java
zRÀ_`FÎ��ª� ù��� ��ùVde7�º78QL �FortranRÀ_`FÎ���ùm�� �ë 

 ù���R����ðP�����§ ��Ô����Â�d�����¥p���� �ã§ |}R+�A�ì��g ��Nrowocolumn
�����|} �loc

�g+�R����|} � 
loc = column + row*

m�
 

 
 ùm��R����ðP�����§ ��Ô����Â�d��m�m¥p���� �ã§ |}R+�A�ì��g � 

loc = row + column*
��

 
 
 A�Rò9VÒ.���/0ÿ�ìí����� ��A�ì��g ��Ni �i�u1 �- j �i �

u2
�-
 k
�i�u3 �E��g����R�i|} � ù��� �loc = i*u2*u3 + j*u3 + k ùm�� �loc = k*u1*u2 + j*u1 + i 

 
 �»�Rdù m̂Ïã8ò �t«��»�R�:|}�òabDë �+ì;¹/' �7 �º{` ��)�;ë



 
 
 
 
 
 
 

C/C++NÜ|}"vï§ �7c"vï=>oÀ_`6fl<R��01 �ã§��}"¸ ÃRA� �)ØpqÝ�iy�l�ab�óRÀ_`?Cë 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

int main(void) { 
int arr1[3][4] = {{1, 2, 3, 4}, 

{5, 6, 7, 8}, 

{9, 10, 11, 12}}; 

int arr2[12] = {0}; 

int row, column, i; 

 
printf("

���ab �
\n"); 

for(row = 0; row < 3; row++) { 

for(column = 0; column < 4; column++) { 

printf("%4d", arr1[row][column]); 

} 

printf("\n"); 

} 

 
printf("\nù��� �"); 
for(row = 0; row < 3; row++) { 

for(column = 0; column < 4; column++) { 

i = column + row * 4; 

arr2[i] = arr1[row][column]; 

} 

} 

for(i = 0; i < 12; i++) 

printf("%d ", arr2[i]); 

 
printf("\nùm�� �"); 
for(row = 0; row < 3; row++) { 

for(column = 0; column < 4; column++) { 

i = row + column * 3; 

arr2[i] = arr1[row][column]; 

} 

} 

for(i = 0; i < 12; i++) 

printf("%d ", arr2[i]);



 
 
 
 
 
 
 
 
 

printf("\n"); 
 
 

return 0; 
} 

 
 
 
 
 
 
 
 
 
 
 

48.Algorithm Gossip: ���0���0.��� 
 
 �� 
 ��������+�Æù�Rghú�0 �«Aij = 0 �i > j �+ì � 

1 
0 
0 

2 
6 
0 

3 
7 
10 

4 
8 

5 
9 

11 12 
0 0 0 13 14 
0 0 0 0 15 

 ��������+�Æù�Rghú�0 �«Aij = 0 �i < j �+ì � 
1 
2 
3 
4 
5 

0 
6 
7 
8 
9 

0 
0 
10 
11 
12 

0 
0 
0 
13 
14 

0 
0 
0 
0 
15 

 
 +������gh+� +�Æ �+ì � 

1 2 3 
2 6 7 

4 5 
8 9 

3 7 10 11 12 
4 8 11 13 14 
5 9 12 14 15 

 
 ���Û������¾?��Rgh)d÷� ��0 ��?@dùÔò@|}����éd÷ ù�,d÷6f �æ+���B�+� +�Æ ��ùdù�����Û�����éd÷ë



 
 
 
 
 
 
 

	
 
 �����

nxn ��ÿ�>�k �?@h��|}Â1ÈÉ ������ù����� �Üù ��� ��A�� �loc = n*(i-1) - i*(i-1)/2 + j ù�ùm�� ��A�� �loc = j*(j-1)/2 + i 
 
 �����ù����� �Üù��� ��A�� �loc = i*(i-1)/2 + j 
 
 Üùm�� ��A�� �loc = n*(j-1) - j*(j-1)/2 + i A�R9�	�Âz���A�l" �Vdù m̂=.w���dù9Hé �+ C/C++ Û

Java
z|}Â

0
ÈÉRIüé¼ �ñðÔiojrÄ1 �6lloc� u1«d�}ù�RA�ë 

 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
#define N 5 

 
 

int main(void) { 
int arr1[N][N] = { 

{1, 2, 3, 4, 

{0, 6, 7, 8, 

5}, 

9}, 

{0, 0, 10, 11, 12}, 

{0, 0, 0, 13, 14}, 

{0, 0, 0, 0, 15}}; 
 
 

int arr2[N*(1+N)/2] = {0}; 
 
 

int i, j, loc = 0; 

 
printf("

���ab �
\n"); 

for(i = 0; i < N; i++) { 

for(j = 0; j < N; j++) { 

printf("%4d", arr1[i][j]); 

} 

printf("\n"); 

} 

 
printf("\nù��� �"); 
for(i = 0; i < N; i++) { 

for(j = 0; j < N; j++) { 

if(arr1[i][j] != 0)



 
 

 
 
 
 
 
 
 

arr2[loc++] = arr1[i][j]; 
} 

} 

for(i = 0; i < N*(1+N)/2; i++) 

printf("%d ", arr2[i]); 

 
printf("\n�p|}(i, j) �"); 
scanf("%d, %d", &i, &j); 

loc = N*i - i*(i+1)/2 + j; 

printf("(%d, %d) = %d", i, j, arr2[loc]); 
 
 

printf("\n"); 
return 0; 

} 
 
 

49.Algorithm Gossip: ����� 
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 Ô
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 ��>��R�5ù��@�ýþ �Ë�i�(ÍË�mË��RRN? �� �� (

�
)� � �ìí�(

�
)�¤¾�( ����� �ì�.�g �



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 �<Ù�IüR��|}�Â0

ÈÉ ��ÿ�>�k �?@B}|}1"nR�� �æ�>�� �
(
�

)�Û��§ �?@dùÔ|}�Yùn� �ìíl"���1
��� �Ó��d�(

�
)� � ��üýþ ����)�¤!Ñ���ì�á�+ÿë 

 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

#define N 5 
 
 

int main(void) { 
int i, j, key; 
int square[N+1][N+1] = {0}; 

 
 

i = 0; 
j = (N+1) / 2; 

 
 

for(key = 1; key <= N*N; key++) { 
if((key % N) == 1) 

i++; 
else { 

i--; 
j++; 

} 
 
 

if(i == 0) 
i = N; 

if(j > N) 
j = 1; 

 
 

square[i][j] = key;



 
 

 
 
 
 
 
 
 

} 
 
 

for(i = 1; i <= N; i++) { 
for(j = 1; j <= N; j++) 

printf("%2d ", square[i][j]); 
} 

 
 

return 0; 
} 

 
 
 
 
 
 
 
 

50.Algorithm Gossip: 4N ��� 
 
 
 
 �� 
 o ���>�� 

®Ñ � 6rm-r�or+�ÆR�®z �æ¸���R��4RD �ë 
 	
 
 ²é��

4X4
��RF5 � 

 
 
 
 
 
 
 
 
 
 
 ýþR¼ ����i¡��Â1

ÏOÈÉ� �tc+�Æ)� ���iÂ��Â16
ÈÉ� �tñ �+�Æ �¶Ôõi_ûé��FÔÿ ²ìíN

? 2 ��ù 4X4
�þlÒ+�Æ �



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ¤ +�ÆRlÎÏìYWX �¾õiA� �¾wxRdùÒ.ê�� �ì��g � ��¤�� �j % 4 == i % 4 ��¤�� �(j % 4 + i % 4) == 1 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

#define N 8 
 
 

int main(void) { 
int i, j; 

int square[N+1][N+1] = {0}; 
 
 

for(j = 1; j <= N; j++) { 
for(i = 1; i <= N; i++){ 

if(j % 4 == i % 4 || (j % 4 + i % 4) == 1) 

square[i][j] = (N+1-i) * N -j + 1; 

else 

square[i][j] = (i - 1) * N + j; 

} 

} 
 
 

for(i = 1; i <= N; i++) { 
for(j = 1; j <= N; j++) 

printf("%2d ", square[i][j]); 

printf("\n"); 

}



 
 
 
 
 
 
 
 
 

return 0; 
} 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

51.Algorithm Gossip: 2(2N+1) ��� 
 
 ����R�<`é��z� �t��	��i��lù�iz� �+ì6X6 ��N 6=2X3 � 
 ?@��¸S��oþz���ë 
 	
ìíV7F���>�� �ðF¸S����)³�F �©²?@Ñn=2(2m+1) �wÔ< 
 i���ö��i����R^_ �ì��g �
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 Â m-1R��0 ��ù¸i+jN �C-B

��w)}
m+[ë 
 
 
 

#include <stdio.h> 
 

#include <stdlib.h> 
 
 

#define N 6 
#define SWAP(x,y) {int t; t = x; x = y; y = t;} 

 
 

void magic_o(int [][N], int); 
void exchange(int [][N], int); 

 
 

int main(void) { 
int square[N][N] = {0}; 
int i, j; 

 
 

magic_o(square, N/2); 
exchange(square, N); 

 
 

for(i = 0; i < N; i++) { 
for(j = 0; j < N; j++) 

printf("%2d ", square[i][j]); 
printf("\n"); 

} 
 
 

return 0; 
} 

 
 

void magic_o(int square[][N], int n) { 
int count, row, column;



 
 
 
 
 
 
 

row = 0; 
column = n / 2; 

 
 

for(count = 1; count <= n*n; count++) { 
square[row][column] = count; // 

�
A 

square[row+n][column+n] = count + n*n; // 
�

B 
square[row][column+n] = count + 2*n*n; // 

�
C 

square[row+n][column] = count + 3*n*n; // 
�

D 
if(count % n == 0) 

row++; 
else { 

row = (row == 0) ? n - 1 : row - 1 ; 
column = (column == n-1) ? 0 : column + 1; 

} 
} 

} 
 
 

void exchange(int x[][N], int n) { 
int i, j; 
int m = n / 4; 
int m1 = m - 1; 

 
 

for(i = 0; i < n/2; i++) { 
if(i != m) { 

for(j = 0; j < m; j++) 
SWAP(x[i][j], x[n/2+i][j]); 

for(j = 0; j < m1; j++) 

// 
��ï�

 1 

 
// 
��ï�

 2 
SWAP(x[i][n-1-j], x[n/2+i][n-1-j]); 

} 
else { // 

��ï�
 3 

for(j = 1; j <= m; j++) 
SWAP(x[m][j], x[n/2+m][j]); 

for(j = 0; j < m1; j++) 
SWAP(x[m][n-1-j], x[n/2+m][n-1-j]); 

} 
} 

} 


