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    Algorithm  

:   a  value  or  a set of value  //    

 

  

 

 a value or a set of value   

 

  (well-defined procedure). 

     a1, a2, é, an 

      a1ô <= a2ô <= é <= anô  



10 

    Correct Algorithm  

    

. 

     a1, a2, é, an 

      a1ô <= a2ô <= é <= anô  
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n  

5 10 8 21 1 3 9 31 30 149 82 45 90 9 51 63 77 

:  

:  

1 149 
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Naive Algorithm  

 

n  

5 10 8 21 1 3 9 31 30 149 82 45 90 9 51 63 77 

1  

 

 

 Ÿ  

 Ÿ  

 



13 

 

 

n  

5 10 8 21 1 3 9 31 30 149 82 45 90 9 51 63 77 

1  

 

 

 Ÿ  

 Ÿ  

  90 90 10 8 1 149 
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C  

#include<stdio.h> 

 

main() 

{ 

  int i, n = 0, max, min, a[100]; 

 

  while (n<100) { 

    scanf("%d", &a[n]); 

    if (a[n] <= 0) break; 

    n++; 

  } 

 

  max = a[0]; min = a[0]; 

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

    if (a[i] > max) max = a[i]; 

    if (a[i] < min) min = a[i]; 

  } 

  printf("Max= %d  Min= %d¥n", max,min); 

} 

main  

 

 

 

 

Preprocessor 

 

 

 

#include<stdio.h> 

main() { 

    

} 

 

a[100]  
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¸C ( ) 

¸   

¸  

¸  
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C  

A:  

max: ( ) 

min: ( ) 

{  } (indent) 

 1  
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:  

#include<stdio.h> 

 

main() 

{ 

  int i, n = 0, max, min, a[100]; 

 

  while (n<100) { 

    scanf("%d", &a[n]); 

    if (a[n] <= 0) break; 

    n++; 

  } 

 

  max = a[0]; min = a[0]; 

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

    if (a[i] > max) max = a[i]; 

    if (a[i] < min) min = a[i]; 

  } 

  printf("Max=%d,Min=%d¥n", max,min); 

} 

MAXMIN(A) 

1 for i = 1 to n    

2   do    if (A[i] > max) then max Ŷ A[i]  

3           if (A[i] < min) then min Ŷ A[i] 

4   



MAXMIN(A) 

1 for i = 1 to n 

2     do  if (A[i] > max) then max Ŷ A[i]  

3           if (A[i] < min) then min Ŷ A[i] 

4   
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#include<stdio.h> 

 

main() 

{ 

  int i, n = 0, max, min, a[100]; 

 

  while (n<100) { 

    scanf("%d", &a[n]); 

    if (a[n] <= 0) break; 

    n++; 

  } 

 

  max = a[0]; min = a[0]; 

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

    if (a[i] > max) max = a[i]; 

    if (a[i] < min) min = a[i]; 

  } 

  printf("Max=%d,Min=%d¥n", max,min); 

} 

#include<stdio.h> 
 

main() 

{ 

  int i, max, min, a[100]; 
 

  for(n=0; n<100; n++) { 

    scanf("%d", &a[n]); 

    if (a[n] <= 0) break; 

  } 

 

  max = a[0]; min = a[0]; i=1; 

  while(1) { 

    if (a[i] > max) max = a[i]; 

    if (a[i] < min) min = a[i]; 

    if (i == n) break; 

    i++; 

  } 

  printf("Max=%d,Min=%d¥n", max,min); 

} 

 2 



MAXMIN(A) 

1 for i = 1 to n 

2     do  if (A[i] > max) then max Ŷ A[i]  

3           if (A[i] < min) then min Ŷ A[i] 

4   
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 (notation) 

  function_name (argument). Call by value  

:    

   A[100]  A[i]   

    a = b,  a ă b    a=b  

:    if (a == b) then é.  
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  function_name ( ) 

 1.  

 2.  

 3.  

 4. return ( ) 

 

         Call by value (  

  

:   int x;  

 

   A[100]  A[i]   

    A[0..3]  A[0] A[3]  

 

 struct {int a,b,c;} x    

   x   x.a  x.b   
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 a = b    

 a ă b     

 

 

:    if (a == b) then é.  

 

 

: x,y 

  x = y   x ă y   
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If-else      if (x == 3)  then  

    f(x)  

  else if (x>3)   

   g(x); 

   x=x+1; 

  else  

   g(x)  

   

 

If ( x == 3 )  

 f(x); 

Else if (x > 3) { 

 g(x); 

 x = x+1;  

} 

Else { 

 g(x); 

} 

  
  

(indent) 1  { } 

 begin é end  

1  

(tex) 
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For  

 

 main()   

 1. N = 4 

 2. A[0..3]   

 3. for  j = 0 to N-1 

 4.  swap(A[j], A[N-j]) // A[j] A[N-j]  

 5. return   //   

 

 main () 

 {          int N = 4; 

  for ( j = 0 ; j < N; j++ ) 

   swap(A[j], A[N-j]); 

 } 
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For  

 

 main()   

 1. N = 4 

 2. A[0..3]   

 3. for  j = 0 to N-1  do    

 4.  swap(A[j], A[N-j]) // A[j] A[N-j]  

 5. return   //   

 

 main() 

 1. N=4;   set A[0..3];  

 2.  for each j = 0  to  N-1 

 3.      do     swap(A[j], A[N-j]); 

 4. return 

 
  

   

1  
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while  

 main()   

 1. N = 4; j = 0;  

 2. A[0..3]   

 3. while ( j < N ) 

 4.  swap(A[j], A[N-j]) // A[j] A[N-j]  

 5.  j = j + 1; 

 5. return  

 

 main () 

 {          int N = 4; 

  while ( j < N ) { 

   swap(A[j], A[N-j]); j = j + 1;  

  } 

 } 
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while  

 main()   

 1. N = 4; j = 0;  

 2. A[0..3]   

 3. while ( j < N )  

 4.      do 

 5.  swap(A[j], A[N-j]) // A[j] A[N-j]  

 6.  j = j + 1; 

 7. return  

 
  

 

  

C  MIT Python   

 

(block)  
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while  

 main()   

 1. N = 4; j = 0;  

 2. A[0..3]   

 3. while ( j < N )  

 4.      begin 

 5.  swap(A[j], A[N-j]) // A[j] A[N-j]  

 6.  j = j + 1; 

 7.      end 

 8. return  

 
  

 

  

C  MIT Python   

 



 

¸   

¸C ( ) 

¸   

¸  --  ( )  

¸  
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 (Computational 

Complexity) 

(size, )  

A   

A  

β  

MinMax()  

/  

 

 
 

, 

n  

 

 

 etc. 

30 

 

 



 

n+1  

2n  

2n  

1  

5n+2 

 

T(n) = 5n + 2 

T(n): /  
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MAXMIN(A) 

1 for i = 1 to n 

2     do  if (A[i] > max) then max Ŷ A[i]  

3           if (A[i] < min) then min Ŷ A[i] 

4   

 

 

 



Big-O  

 

é 

 

, , 

 

 big-O  

O(n) 

 

32 T(n) = 5n + 2 



Big-O   

1. ,  

2. O( )  

Big-O  

O(n) 

é 

n + 2,000,000 lg n + 5,000,000 O(n) 33 

T(n) = 5n + 2 5n 

5n n 



Big-O  

O( g(n) )  

O( g(n) ) = { f(n) : n ֕ n0 , 0 ֔ f(n) ֔ cg(n)  

             c  n0  } 

n0 

O( g(n) )   

é 

  ɋ( g(n) ) :  

  Ū( g(n) ) :  

  o( g(n) ) :  

  ɤ( g(n) ) :  
34 

O(n2) = { f(n) = 5n, f(n) = ãn, 

            f(n) = lg n, f(n) = n lg n, é} 



Big-O  

O(n)  

T(n) = O(n) 

= ,  
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n+1  

2n  

2n  

1  

MAXMIN(A) 

1 for i = 1 to n 

2     do  if (A[i] > max) then max Ŷ A[i]  

3           if (A[i] < min) then min Ŷ A[i] 

4   

T(n): /  
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 ( )   

 

--   

 

     

  

      n  

   

 
 



 

¸ ? 

¸  

¸C  

¸  

¸  

¸   --   . 
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1.  

2.  

3.  

 

emacs 

vi 

gedit 

 

 

 Ÿ , 

 Ÿ  

, 

a.out a.exe  

 

 

or 

% gcc  prog.c 
% a.out 

% ./a.out 

or 

% a.exe 

or 

% ./a.exe 



 

VMware + Ubuntu     

Windows Linux  

FS 2   

 

1.  Unix/ Linux  ( ) 

2.   MacOS ( ) 

3.    indows/java  

    

    

       

2   



VMware + Ubuntu FS 2  

40 

Windows Linux  
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1. VMware player  

  

2. Ubuntu  

3. VMware  + Ubuntu  

VMware  

http://www.ubuntulinux.jp/products/JA-Localized/vmware 

2 ,  

 
http://www.vmware.com/jp/products/player/ 

 

2.  òubuntu.vmxò  

VMware  

   VMware  Ҝ ubuntu.vmx  Ҝ  
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, etc 
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C  

#include<stdio.h> 

 

main() 

{ 

  int i, n = 0, max, min, a[100]; 

 

  while (n<100) { 

    scanf("%d", &a[n]); 

    if (a[n] <= 0) break; 

    n++; 

  } 

 

  max = a[0]; min = a[0]; 

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

    if (a[i] > max) max = a[i]; 

    if (a[i] < min) min = a[i]; 

  } 

  printf("Max= %d  Min= %d¥n", max,min); 

} 

main  

 

 

 

 

 

 

 

 

 

é 

#include<stdio.h> 

main() { 

    

} 

 



 

#include<stdio.h> 

 

main() 

{ 

  int i, n = 0, max, min, a[100]; 

 

  while (n<100) { 

    scanf("%d", &a[n]); 

    if (a[n] <= 0) break; 

    n++; 

  } 

 

  max = a[0]; min = a[0]; 

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

    if (a[i] > max) max = a[i]; 

    if (a[i] < min) min = a[i]; 

  } 

  printf("Max= %d  Min= %d¥n", max,min); 

} 

 

 

 

 

 

 

,  

 

 

i 

n 
max 

 

10 

15 

149 
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¸ int, float, char 

¸  
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: int, float, char 

int :  

float :  

char :  

 

 

 

4 byte  2 byte , -2147483648 2147483647 

4 byte,  -1038 1038 

1 byte,  -128 127 

 

long:  

double:  
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:  

int  A[20]; 

 A , 20  

 20 int  

A 

19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 0 3 2 1 

int  

A[1] 

int  

A[3] 

int  

A[5] 

int  

A[7] 
int  

A[9] 

int  

A[11] 

int  

A[13] 

int  

A[15] 

int  

A[17] 

int  

A[19] 

int  

A[0] 

int  

A[2] 
int  

A[4] 

int  

A[6] 
int  

A[8] 

int  

A[10] 
int  

A[12] 

int  

A[14] 
int  

A[16] 

int  

A[18] 

 

int  



 

#include<stdio.h> 

 

main() 

{ 

  int i, n = 0, max, min, a[100]; 

 

  while (n<100) { 

    scanf("%d", &a[n]); 

    if (a[n] <= 0) break; 

    n++; 

  } 

 

  max = a[0]; min = a[0]; 

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

    if (a[i] > max) max = a[i]; 

    if (a[i] < min) min = a[i]; 

  } 

  printf("Max= %d  Min= %d¥n", max,min); 

} 
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¸ if  

¸ for  

¸while  

¸ do-while  

¸ switch  

¸ continue  

¸ break  



if  

52 

, 2  

if    { 

     

  1 

   

     

}  else  { 

     

  2 

   

     

} 

 

, 

  Ÿ 1 , 

, 

  Ÿ 2  

if    { 

    

}  

, else  

else  

Templete 



for  

53 

 

for  ( ; ; )  { 

     

   

     

}  

for  ( i =1; i < = 10; i++)  { 

     

}  

1 10  

i  1  

i 10  

 

i  

 

i 1  

i <= 10  

 

i  

i <= 10  

 

i  

 

Templete 



while  
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while  ( )  { 

    

  

    

}  

Templete 
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#include<stdio.h> 

 

main() 

{ 

  int i, n = 0, max, min, a[100]; 

 

  while (n<100) { 

    scanf("%d", &a[n]); 

    if (a[n] <= 0) break; 

    n++; 

  } 

 

  max = a[0]; min = a[0]; 

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

    if (a[i] > max) max = a[i]; 

    if (a[i] < min) min = a[i]; 

  } 

  printf("Max= %d  Min= %d¥n", max,min); 

} 

 

 

 

while  

for  
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¸  

¸  

¸  



 ñ=ò 
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#include<stdio.h> 

 

main() 

{ 

  int  a,  b,  c; 

 

  a = 45; 

  b = 15; 

  c = a + b; 

 

  printf(ñc = %d¥n", c); 

} 

a 

45 
 

45 

b 

15 
 

15 

a 

45 

b 

15 + 
c 

 

60 
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5  

   

+  a = b + c; 

-  a = b ï c; 

*  a = b* c; 

/  a = b / c; 

% mod  a = b % c; 

1:  int   float   

2: b % c Ҝ b  c  

22 % 4  ñ2ò 
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<  a < 10 

<=  a <= 10 

>  a > 20 

>=  a >= 20 

==  a == 15 

!=  a != 18 

6  

    

  while (n<100) { 

    scanf("%d", &a[n]); 

    if (a[n] <= 0) break; 

    n++; 

  } 
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&& Ӝ  (10 < a  && a < 20) 

|| ӝ  (10 < a  ||  a < 20) 

!  ! (10 < a  ||  a < 20) 

3  

 

10 < a 
a  < 20 

10 < a  &&  a  < 20  

 

10 < a a < 20 

10 < a  ||  a  < 20  

 

10 < a a < 20 

! 10 < a  ||  a  < 20  

 



 

#include<stdio.h> 

 

main() 

{ 

  int i, n = 0, max, min, a[100]; 

 

  while (n<100) { 

    scanf("%d", &a[n]); 

    if (a[n] <= 0) break; 

    n++; 

  } 

 

  max = a[0]; min = a[0]; 

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

    if (a[i] > max) max = a[i]; 

    if (a[i] < min) min = a[i]; 

  } 

  printf("Max= %d  Min= %d¥n", max,min); 

} 

 

 

 

, 

 

 

break  

 

!! 

/  

i++; Ҝ i = i + 1; 

i--; Ҝ i = i - 1;  
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¸  

¸  
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#include<stdio.h> 

 

main() 

{ 

   

  

  

  

   

   

   

   

   

   

   

} 

 

 !! 

 

 

 

 

 

é 

1  

1  
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#include<stdio.h> 

 

main() 

{ 

  int i, n = 0, max, min, a[100]; 

 

  while (n<100) { 

    scanf("%d", &a[n]); 

    if (a[n] <= 0) break; 

    n++; 

  } 

 

  max = a[0]; min = a[0]; 

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

    if (a[i] > max) max = a[i]; 

    if (a[i] < min) min = a[i]; 

  } 

  printf("Max= %d  Min= %d¥n", max,min); 

} 

 

 

 

 

#include<stdio.h> 

 

 int i, n = 0, max, min, a[100]; 

 

void  input() { 

 while (n<100) { 

    scanf("%d", &a[n]); 

    if (a[n] <= 0) break; 

    n++; } 

} 

 

void  maxmin() { 

 max = a[0]; min = a[0]; 

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

    if (a[i] > max) max = a[i]; 

    if (a[i] < min) min = a[i]; } 

} 

 

void  print() { 

 printf("Max= %d  Min= %d¥n", max,min); 

} 

 

main() 

{ 

  input(); 

  maxmin(); 

  print(); 

} 


