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�  

�  

� main()  

� printf()  

�  

Programming 

is fun. 2.1 C  

2.1  C  
#include <stdio.h> 
 
int main(void) 
{ 
    printf("Programming is fun. \n"); 
 
    return 0; 
} 

 
C C
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C

Unix vi emacs  

C . c C

2.1 prog1.c  

GNU C

gcc  

$ gcc prog1.c 
$ 

Unix C cc gcc
C

 

gcc

 

GNU C a.out Windows

a.exe  

 

$ a.out 
Programming is fun. 
$ 

-o O  

                                                        
 a.out: No such file or directory

PATH PATH
./a.out  



2    

 

15 

$ gcc prog1.c –o prog1 

prog1.c prog1
 

$ prog1 
Programming is fun. 
$ 

 

#include <stdio.h> 

printf() 12

 

 

int main(void) 

main() int main()

main main()
void main() void 7

 
 

IDE main()
main()  

int main(int argc, char *argv[]) 
 

main()

main() 2.1

printf()
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printf()  

"Programming is fun.\n" 

printf() C

\ n (newline)

 

C ; printf()
 

main()  

return 0; 

main() 0
0

Unix shell  

And programming in C is even more fun. printf()
2.2 C  

2.2 
#include <stdio.h> 
 
int main(void) 
{ 
    printf("Programming is fun. \n"); 
    printf("And programming in C is even more fun.\n"); 
 
    return 0; 
} 

 
2.2
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2.2   
Programming is fun. 
And programming in C is even more fun. 

 

printf() 2.3  

2.3   
#include <stdio.h> 
 
int main(void) 
{ 
    printf("Testing...\n..1\n...2\n....3\n"); 
 
    return 0; 
} 

 

2.3   
Testing... 
..1 
...2 
....3 

 

printf()

2.4 printf() 50 25  

2.4   
#include <stdio.h> 
 
int main (void) 
{ 
    int sum; 
 
    sum = 50 + 25; 
    printf("The sum of 50 and 25 is %i\n", sum); 
 
    return 0; 
} 
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2.4   
The sum of 50 and 25 is 75 

 
2.4 C sum C

C

int
3 5 �20 0

3.14 2.455 27.0  

sum 50 25

 

 

sum = 50 + 25; 

50 25
sum  

2.4 printf()
printf()

sum  

The sum of 50 and 25 is 

printf()

i printf()  

printf() %i
printf() sum printf()

The sum of 50 and 25 is  

                                                        
 printf %d %i  
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2.5  

2.5   
#include <stdio.h> 
 
int main(void) 
{ 
    int value1, value2, sum; 
 
    value1 = 50; 
    value2 = 25; 
    sum = value1 + value2; 
    printf("The sum of %i and %i is %i\n", value1, value2, sum); 
 
    return 0; 
} 

 

2.5   
The sum of 50 and 25 is 75 

 

value1 value2 sum int

 

int value1; 
int value2; 
int sum; 

value1 50 value2
25 sum  

printf()
value1 The 

sum of value2 sum
%i  

2.6
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2.6   
/*  
                */ 
 
#include <stdio.h> 
 
int main(void) 
{ 
    //  
    int value1, value2, sum; 
 
    //  
    value1 = 50; 
    value2 = 25; 
    sum = value1 + value2; 
 
    //  
    printf("The sum of %i and %i is %i\n", value1, value2, sum); 
 
    return 0; 
} 

 

2.6   
The sum of 50 and 25 is 75 

 
C / *

* / /* */
C

//  

2.6

2.5
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C

C

 

1. 6

 

2.  

1 In C, lowercase letters are significant. 

2 main() is where program execution begins. 

3 Opening and closing braces enclose program statements in a routine. 

4 All program statements must be terminated by a semicolon. 

3.  
#include <stdio.h> 
 
int main(void) 
{ 
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    printf ("Testing..."); 
    printf("....1"); 
    printf("...2"); 
    printf("..3"); 
    printf("\n"); 
 
    return 0; 
} 

4. 87 15

 

5. 

 
#include <stdio.h> 
 
int main(Void) 
( 
    INT sum; 
    /*  
    sum = 25 + 37 – 19 
    /*   // 
    printf ("The answer is %i\n" sum); 
    return 0; 
} 

6.  
#include <stdio.h> 
 
int main(void) 
{ 
    int answer, result; 
 
    answer = 100; 
    result = answer – 10; 
    printf("The result is %i\n", result + 5); 
 
    return 0; 
} 
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3 

 

 

 

C

 

� int float double char _Bool  

� short long long long  

�  

�  

�  

C int int
 

C float double char
_Bool float

double float char
'a' '6' ';'

_Bool 0 1
/ / /  

C 58

"Programming in C is fun. \n"
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128 + 7 - 17 

i
 

128 + 7 - i 

i i 10

125 i 200 �65  

int
C

158 -10 0
999

12,000 12000  

C

10 0
8

0 7 C 50
40 050 0177

127 1 × 64 + 7 × 8 + 7 printf()
%o

%#o  

0 x
16 x

0 9 a f A F

10 15 FFEF0D rgbColor
 

rgbColor = 0xFFEF0D; 

%x 0x
a f 0x %#x
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printf("Color is %#x\n", rgbColor); 

x x %X %#X  

 

32 64

32  

float
float

3. 125.8 -.0001
printf %f  

1.7e4
1.7×104 e

10

2.25e�3 2.25 �3
2.25×10�3 0.00225

e  

printf()
%e printf() %g printf()

�4 5 %e %f  

%g  

0x 0X
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p P
0x0.3p10 3/16×210=0.5  

double
double float float

double double
float 64 double  

C double
float f F  

12.5f 

double %f %e %g
float  

char
char

'a' ';' '0'
a 0 0

 

'\n'
C

'\n' C

A  

printf() %c char
 

                                                        
 A
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_Bool 
C _Bool 0 1

_Bool
 

0 1 _Bool
0 0 1  

_Bool <stdbool.h>
bool true false 5 5.10A  

3.1 C  

3.1   
#include <stdio.h> 
 
int main (void) 
{ 
     int     integerVar = 100; 
     float   floatingVar = 331.79; 
     double   doubleVar = 8.44e+11; 
     char    charVar = 'W'; 
 
     _Bool    boolVar = 0; 
 
     printf ("integerVar = %i\n", integerVar); 
     printf ("floatingVar = %f\n", floatingVar); 
     printf ("doubleVar = %e\n", doubleVar); 
     printf ("doubleVar = %g\n", doubleVar); 
     printf ("charVar = %c\n", charVar); 
     printf ("boolVar = %i\n", boolVar); 
 
     return 0; 
} 

 

3.1   
integerVar = 100 
floatingVar = 331.790009 
doubleVar = 8.440000e+11 
doubleVar = 8.44e+11 
charVar = W 
boolVar = 0 

 
 



C 4  

 

28

3.1 integerVar
100  

int integerVar; 
integerVar = 100; 

floatingVar 331.79
331.790009

1 3 0.33333333 3

3

3

 

float double %f

printf() float
double 6

 

%e float double
6  

%g printf() %f %e
0  

printf() %c 'W'
charVar printf()

 

printf() _Bool %i  

long long long short unsigned signed
long int

long int  

long int factorial; 
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factorial long float double
long int

long int 32 231�1 2147483647

 

L
long int L  

long int numberOfPoints = 131071100L; 

numberOfPoints long int 131071100  

printf() long int i o
x l %li

long int %lo %lx
 

long long  

long long int maxAllowedStorage; 

64

long long printf l l
"%lli"  

long double  

long double US_deficit_2004; 

long double l L  

1.234e+7L 

long double L %Lf
long double %Le %Lg

printf() %Lf %Le  

int short C

short
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short int int
short int 16  

C short int
short int h

%hi %ho %hx short int
short int printf()

 

unsigned int
 

unsigned int counter; 

counter
 

u U unsigned int  

0x00ffU 

u U l L  

20000UL 

20000 unsigned long  

u U l L
int unsigned int

unsigned 
int long int long int

unsigned long int unsigned long int
long long int long long int

unsigned long long int  

long long int long int short int unsigned 
int int unsigned counter

 

unsigned counter; 
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char unsigned  

signed
char 13  

13

 

3.1  

3.1   

printf  

char 'a' , '\n' %c 

_Bool 0 , 1 %i , %u 

short int — %hi , %hx , %ho 

unsigned short int — %hu , %hx , %ho 

int 12 , -97 , 0xFFE0 , 0177 %i , %x , %o 

unsigned int 12u , 100U , 0XFFu %u , %x , %o 

long int 12L , -2001 , 0xffffL %li , %lx , %lo 

unsigned long int 12UL , 100ul , 0xffeeUL %lu , %lx , %lo 

long long int 0xe5e5e5e5LL , 500ll %lli , %llx , &llo 

unsigned long long int 12ull , 0xffeeULL %llu , %llx , %llo 

float 12.34f , 3.1e-5f, 0x1.5p10,0x1P-1 %f , %e , %g, %a 

double 2.34 , 3.1e-5, 0x.1p3 %f , %e , %g, %a 

long double 12.341 , 3.1e-5l %Lf , %Le , %Lg 
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2 2.4

sum 50 25  

C

 

_

0 9

 

sum 
pieceFlag 
i 
J5x7 
Number_of_moves 
sysflag 

 

sum$value   $  
piece flag    
3Spencer     
int     int  

int C

C

A  

C sum Sum
SUM  

63

A 31

 

theAmountOfMoneyWeMadeThisYear = TheAmountOfMoneyLeftAttheEndOfTheYear –  
   theAmountOfMoneyAtTheStartOfTheYear; 
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moneyMadeThisYear = moneyAtEnd – moneyAtStart; 

 

 

C +
- *

/
 

C 3.2

C

A  

3.2   
//  
 
#include <stdio.h> 
 
int main (void) 
{ 
      int a = 100; 
      int b = 2; 
      int c = 25; 
      int d = 4; 
      int result; 
 
      result = a - b;       //  
      printf ("a - b = %i\n", result); 
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      result = b * c;       //  
      printf ("b * c = %i\n", result); 
 
      result = a / c;       //  
      printf ("a / c = %i\n", result); 
 
      result = a + b * c;   //  
      printf ("a + b * c = %i\n", result); 
 
      printf ("a * b + c * d = %i\n", a * b + c * d); 
 
      return 0; 
} 

 

3.2   
a – b = 98 
b * c = 50 
a / c = 4 
a + b * c = 150 
a *b + c * d = 300 

 
a b c d result a b

result printf() result  

 

result = b * c; 

b c result
printf()  

a c
printf() 100 25 4  

0

 

5

0  

                                                        
 Windows gcc Unix

0 0 0
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a + b * c 

2550 102 × 25 printf() 150

C

 

a + b * c 

C  

a + (b * c) 

 

C 3.2  

result = a + (b * c); 

 

result = (a + b) * c; 

result 2250 a 100 b 2

c 25

 

3.2 printf()
printf()

 

a * b + c * d 

 

(a * b) + (c * d) 

 

(100 * 2) + (25 * 4) 

300 printf()  
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3.3  

3.3   
//  
 
#include <stdio.h> 
 
int main (void) 
{ 
     int    a = 25; 
     int    b = 2; 
 
     float c = 25.0; 
     float d = 2.0; 
 
     printf ("6 + a / 5 * b = %i\n", 6 + a / 5 * b); 
     printf ("a / b * b = %i\n", a / b * b); 
     printf ("c / d * d = %f\n", c / d * d); 
     printf ("-a = %i\n", -a); 
 
     return 0; 
} 

 

3.3   
6 + a / 5 * b = 16 
a / b * b = 24 
c /d * d = 25.000000 
-a = - 25 

 
int a b c d

 

3.3 printf()
 

1 a 25 5

5  
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2 5 b
2 10  

3 6 10 16  

printf()
a b b a 25

24

 

a b int
C

a
b 25 2 12 12.5

2 24

12.01 12.5 12.99

12  

3.3 printf()
 

float int

float double long double
 

printf() a

 

+

 

c = -a * b; 



C 4  

 

38

-a b A

 

 

% 3.4  

3.4   
//  
 
#include <stdio.h> 
 
int main (void) 
{ 
      int a = 25, b = 5, c = 10, d = 7; 
 
      printf ("a = %i, b = %i, c = %i, and d = %i\n", a, b, c, d); 
      printf ("a %% b = %i\n", a % b); 
      printf ("a %% c = %i\n", a % c); 
      printf ("a %% d = %i\n", a % d); 
      printf ("a / d * d + a %% d = %i\n", 
                      a / d * d + a % d); 
 
      return 0; 
} 

 

3.4   
a = 25, b = 5, c = 10, and d = 7 
a % b = 0 
a % c = 5 
a % d = 4 
a / d * d + a % d = 25 

 
main() a b c d

 

printf()

printf()
printf()

printf()
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%
25 5 0

25 10 5 25 7 4

 

3.4

C

9

3.4 printf()
 

C

a / d 25 7

3 d 7 21 a d
a % d 25 a

 

a / b * b + a % b 

a a b
%  

 

table + value % TABLE_SIZE 

 

table + value % TABLE_SIZE  

 

C C

3.5
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3.5   
// C  
 
#include <stdio.h> 
 
int main (void) 
{ 
      float  f1 = 123.125, f2; 
      int    i1, i2 = -150; 
      char      c = 'a'; 
 
      i1 = f1;                 //  
      printf ("%f assigned to an int produces %i\n", f1, i1); 
 
      f1 = i2;                 //  
      printf ("%i assigned to a float produces %f\n", i2, f1); 
 
      f1 = i2 / 100;         //  
      printf ("%i divided by 100 produces %f\n", i2, f1); 
 
      f2 = i2 / 100.0;               //  
      printf ("%i divided by 100.0 produces %f\n", i2, f2); 
 
      f2 = (float) i2 / 100;     //  
      printf ("(float) %i divided by 100 produces %f\n", i2, f2); 
 
      return 0; 
} 

 

3.5   
123.125000 assigned to an int produces 123 
-150 assigned to a float produces -150.000000 
-150 divided by 100 produces -1.000000 
-150 divided by 100.0 produces -1.500000 
(float) -150 divided by 100 produces -1.500000 

 
C

f1 i1 123.125

123 i1
 

i2 (�150)
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float f1  

short unsigned long long long
3.5

i2
100 float

f1 �150 100 �1  

C

i2 100.0
�1.5 float f1  

 

3.5  

f2 = (float) i2 / 100;     //  

i2
float i2

-a
a (float) a  

 

 

(int) 29.55 + (int) 21.99 

C  

29 + 21 
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(float) 6 / (float) 4 

1.5  

(float) 6 / 4 

C op= 
op + - × / % op

 

 

count += 10; 

+=
 

count = count + 10; 

 

counter -= 5 

counter 5  

counter = counter - 5 

 

a /= b + c 

a b c
a

 

 

a = a / (b + c) 



3    

 

43 

 

_Complex _Imaginary
C

_Complex _Imaginary  

C99 _Complex _Imaginary ANSI 

C C11

A  

1. 5

 

2.  
int   char  6_05 
Calloc   Xx  alpha_beta_routine 
floating  _1312 z 
ReInitialize _  A$ 

3.  
123.456  0x10.5  0X0G1 
0001   0xFFFF  123L 
0Xab05   0L   -597.25 
123.5e2  .0001  +12 
98.6F   98.7U  17777s 
0996   -12E-12  07777 
1234uL   1.2Fe-7  15,000 
1.234L   197u   100U 
0XABCDEFL  0xabcu  +123 

4. 27 F C
C = (F – 32) / 1.8 

5.  
#include <stdio.h> 
 
int main(void) 
{ 
    char c, d; 



C 4  

 

44

 
    c = 'd'; 
    d = c; 
    printf("d = %c\n", d); 
 
    return 0; 
} 

6. x = 2.55  
3x3 – 5x2 + 6 

7. 

 
(3.31 × 10-8 × 2.01 × 10-7) / (7.16 × 10-6 + 2.01 × 10-8) 

8. i j  
Next_multiple = i + j – i % j 

256 7 i = 256
j = 7  

Next_multiple = 256 + 7 – 256 % 7 
                  = 256 + 7 – 4 
                  = 259 

i j j  
i   j 
365  7 
12,258  23 
996  4 

�
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4 

 

 

 

C

 

� for  

� while  

� do  

� break  

� continue  

15

 
 

   
     

       
        

n 1 n

1 4 1 4

1+2+3+4 10  

8

C
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4.1  

4.1  8  
// 8  
 
#include <stdio.h> 
 
int main () 
{ 
        int  triangularNumber; 
 
        triangularNumber = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8; 
 
        printf ("The eighth triangular number is %i\n", 
                       triangularNumber); 
 
        return 0; 
} 

 

4.1   
The eighth triangular number is 36 

 
4.1

200 4.1

1 200

 

C

for while do
 

for
for 4.2

200 for  
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4.2  200  
/* 200  
   for                 */ 
 
#include <stdio.h> 
 
int main (void) 
{ 
     int  n, triangularNumber; 
 
     triangularNumber = 0; 
 
     for ( n = 1;  n <= 200;  n = n + 1 ) 
          triangularNumber = triangularNumber + n; 
 
     printf ("The 200th triangular number is %i\n", triangularNumber); 
 
     return 0; 
} 

 

4.2   
The 200th triangular number is 20100 

 
4.2 200

4.1 8 1 200 for
1 200

 

for  

for ( ; ; ) 
     

C for
 

for
4.2 for n 1
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for
4.2 for

 

n <= 200 

n 200
< = C

TRUE FALSE  

4.1 C  

4.1   

== � count == 10 
!= � flag != DONE 
< � a < b 
<= � low <= high 
> � point > endOfList 
>= � j >= 0 

 

a < b + c 

 

a < (b + c) 

a b + c TRUE

FALSE  

== =  

a == 2 

a 2  

a = 2 
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2 a  

4.2  

n <= 200 

 

n < 201 

TRUE n
200 for  

triangularNumber = triangularNumber + n; 

triangularNumber n
triangularNumber  

for
4.2 printf  

for
4.2 1 n n

triangularNumber n 1

1 201  

n 201
triangularNumber
n 201  

for  

1

0 1  

2 FALSE

 

3  

4

 

5 2  
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4.2 200

10 4.3  

4.3   
//  
 
#include <stdio.h> 
 
int main (void) 
{ 
     int  n, triangularNumber; 
 
     printf ("TABLE OF TRIANGULAR NUMBERS\n\n"); 
     printf (" n     Sum from 1 to n\n"); 
     printf ("---    ---------------\n"); 
 
     triangularNumber = 0; 
 
     for ( n = 1;  n <= 10;  ++n ) { 
          triangularNumber +=  n; 
          printf (" %i           %i\n", n, triangularNumber); 
     } 
 
     return 0; 
} 

 

4.3   
TABLE OF TRIANGULAR NUMBERS 
 
n     Sum from 1 to n 
---   --------------- 
1                 1 
2                 3 
3                 6 
4                 10 
5                 15 
6                 21 
7                 28 
8                 36 
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9                 45 
10                 55 

 
printf()

4.3 printf()
printf()

 

10 1
n n triangularNumber

n  

n 1 for for

C

 

4.3 n triangularNumber
printf()
for

 

for (n = 1; n <= 10; ++n) 
{ 
    triangularNumber += n; 
    printf(" %i             %i\n", n, triangularNumber); 
} 

for
 

n
3  

triangularNumber += n; 

 

triangularNumber = triangularNumber + n; 
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for 0 n 1
triangularNumber n 1 n
triangularNumber

 

for  

n = n + 1 

 

++n 

++n C C

1 1

++n n = 
n + 1 n = n + 1

 

1 1

1

C  

bean_counter = bean_counter – 1 

 

--bean_counter 

++ -- n++
bean_counter-- for

10

 

4.3 10

10
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n 1 9 55
printf() 4.3

 

printf("%2i               %i\n", n, triangularNumber); 

4.3A  

4.3A   
TABLE OF TRIANGULAR NUMBERS 
 
n               Sum from 1 to n 
---             --------------- 
1                   1 
2                   3 
3                   6 
4                   10 
5                   15 
6                   21 
7                   28 
8                   36 
9                   45 
10                  55 

 
printf()

%2i printf()

0 9  

%2i n
triangularNumber  

printf()
 

 

4.2 200 50 100



C 4  

 

54

for
printf()  

C

scanf() scanf() printf()
printf() scanf()

4.4  

4.4   
#include <stdio.h> 
 
int main (void) 
{ 
     int  n, number, triangularNumber; 
 
     printf ("What triangular number do you want? "); 
     scanf  ("%i", &number); 
 
     triangularNumber = 0; 
 
     for ( n = 1;  n <= number;  ++n ) 
          triangularNumber += n; 
 
     printf ("Triangular number %i is %i\n", number, triangularNumber); 
 
     return 0; 
} 

 
4.4 100

 

4.4   
What triangular number do you want? 100 
Triangular number 100 is 5050 

 
100 100

5050 10 30

10 30  

4.4 printf()
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scanf() scanf() printf()

printf() %i
 

scanf()
number &

10

scanf() &
 

4.4 scanf()
number

 

Return Enter

4.2

200 number  
 

Enter
Return  

 

4.4

 

C

5 for
4.5  
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4.5  for  
#include <stdio.h> 
 
int main (void) 
{ 
     int  n, number, triangularNumber, counter; 
 
     for ( counter = 1;  counter <= 5;  ++counter ) { 
          printf ("What triangular number do you want? "); 
          scanf  ("%i", &number); 
 
          triangularNumber = 0; 
 
          for ( n = 1;  n <= number;  ++n ) 
               triangularNumber += n; 
 
          printf ("Triangular number %i is %i\n\n", number, triangularNumber); 
     } 
 
     return 0; 
} 

 

4.5   
What triangular number do you want? 12 
Triangular number 12 is 78 
 
What triangular number do you want? 25 
Triangular number 25 is 325 
 
What triangular number do you want? 50 
Triangular number 50 is 1275 
 
What triangular number do you want? 75 
Triangular number 75 is 2850 
 
What triangular number do you want? 83 
Triangular number 83 is 3486 

for for  

for ( counter = 1; counter <= 5; ++counter) 

5 counter
1 1 5

6  



4    

 

57 

counter
for

 

 

for 5  
{ 
     
 
     
 
     
} 

triangularNumber 0
for for C

 

for
for

5  

for
for for

 

 

for
for  

for (i = 0, j = 0; i < 10; ++i) 
    ... 

i 0 j 0
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i = 0 j = 0
for  

for (i = 0, j = 100; i < 10; ++i, j = j - 10) 
    ... 

i j 0
100 i 1 j 10  

 

for
for

for

 

for ( ; j != 100; ++j) 
   ... 

j  
for

return break goto
 

 

for
for

counter 1  

for (int counter = 1; counter <= 5; ++ counter) 

counter for
for  

for (int n = 1, triangularNumber = 0; n <= 200; ++n) 
    triangularNumber +=n; 
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while
while C  

while ( ) 
     

TRUE

TRUE

FALSE

 

4.6 while 1

5  

4.6  while  
// while  
 
#include <stdio.h> 
 
int main (void) 
{ 
      int  count = 1; 
 
      while ( count <= 5 ) { 
           printf ("%i\n", count); 
           ++count; 
      } 
 
     return 0; 
} 

 

4.6   
1 
2 
3 
4 
5 

 
count 1 while
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count 5
printf() count while

5 count 6  

for
for while

for  

for ( ; ; ) 
     

while  

; 
while ( ){ 
     
    ; 
} 

while
while for  

for
for

 

while
gcd

10 15 5 5 10 15

 

300  

u v  
1 v 0 gcd u  
2 temp = u % v, u = v, v = temp 1  
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v

0 2 C

while  

4.7  

4.7   
/* */ 
 
#include <stdio.h> 
 
int main (void) 
{ 
     int u, v, temp; 
 
     printf ("Please type in two nonnegative integers.\n"); 
     scanf ("%i%i", &u, &v); 
 
 
     while ( v != 0 ) { 
          temp = u % v; 
          u = v; 
          v = temp; 
     } 
 
     printf ("Their greatest common divisor is %i\n", u); 
 
     return 0; 
} 

 

4.7   
Please type in two nonnegative integers.  
150 35 
Their greatest common divisor is 5 

 

4.7   
Please type in two nonnegative integers. 
1026 405 
Their greatest common divisor is 27 

 
scanf()  %i

u v
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u v while
while u v

u  

4.8 while
1234

4321  

 

10

1234 % 10 4 1234

10

1234 / 10 123 123 % 10 3

 

10 0  

4.8   
//  
 
#include <stdio.h> 
 
int main (void) 
{ 
     int  number, right_digit; 
 
     printf ("Enter your number.\n"); 
     scanf ("%i", &number); 
 
     while ( number != 0 ) { 
          right_digit = number % 10; 
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          printf ("%i", right_digit); 
          number = number / 10; 
     } 
 
     printf ("\n"); 
 
     return 0; 
} 

 

4.8   
Enter your number. 
13579 
97531 

 
while

printf()
printf()

 

do

C

do  

do 
     
while ( ); 

do
TRUE

TRUE

FALSE

 

do while
 

do for while
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4.8 while
0 13579 while

printf()
do while

4.9

 

4.9   
//  
 
#include <stdio.h> 
 
int main () 
{ 
     int  number, right_digit; 
 
     printf ("Enter your number.\n"); 
     scanf ("%i", &number); 
 
     do { 
         right_digit = number % 10; 
         printf ("%i", right_digit); 
         number = number / 10; 
     } 
     while ( number != 0 ); 
 
     printf ("\n"); 
 
     return 0; 
} 

 

4.9   
Enter your number. 
13579 
97531 

 

4.9   
Enter your number. 
0 
0 
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0

0  

break

break
break

for while do
 

break break
 

break break  

break; 

continue
continue break

continue
continue

 

continue
continue

 

continue; 

break
continue  

C

5

C  
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1 9

 

2 1 10 n n

n2  

3 n  
triangularNumber = n (n + 1) / 2 

10 n 10 55

5 50

5,10,15, ,50  

4 n n! 1 n 5

 
5! = 5 × 4 × 3 × 2 × 1 = 120 

10  

5 C

 
#include <stdio.h> 
int main(void){ 
int n, two_to_the_n; 
printf("TABLE OF POWERS OF TWO\n\n"); 
printf(" n       2 to the n\n"); 
printf("---      ---------------\n"); 
two_to_the_n=1; 
for(n=1;n<=10;++n){ 
printf("%2i         %i\n",n,two_to_the_n); two_to_the_n*2;} 
return 0;} 

6

printf() 4.2

 
printf("%-2i                %i\n", n, triangularNumber); 

7 printf()
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#include <stdio.h> 
 
int main(void) 
{ 
    int dollars, cents, count; 
 
    for (count = 1; count <= 10; ++count){ 
        printf("Enter dollars" "); 
        scanf("%i", &dollars); 
        printf("Enter cents: "); 
        scanf("%i", &cents); 
        printf("$%i.%.2i\n\n", dollars, cents); 
    } 
    return 0; 
} 

8 4.5

 

9 4.2 4.5 for
while  

10 4.8

 

11 2155

2 + 1 + 5 + 5 13  
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5    

 

69 

5 

 

 

 
4

 

C  

� if  

� switch  

�  

if
C if

 

if ( ) 
     

C

if C  

if ( ) 
     

if
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if ( count > COUNT_LIMIT) 
    printf("Count limit exceeded\n"); 

count COUNT_LIMIT printf()
 

0

0 if
5.1  

5.1   
//  
 
#include <stdio.h> 
 
int main (void) 
{ 
     int  number; 
 
     printf ("Type in your number: "); 
     scanf ("%i", &number); 
 
     if ( number < 0 ) 
          number = -number; 
 
     printf ("The absolute value is %i\n", number); 
 
     return 0; 
} 

 

5.1   
Type in your number: -100 
The absolute value is 100 

 

5.1   
Type in your number: 2000 
The absolute value is 2000 
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number
number 0 0

number number 0

number
 

5.2 if

65  

if  

5.2   
/*  */ 
 
#include <stdio.h> 
 
int main (void) 
{ 
    int    numberOfGrades, i, grade; 
    int     gradeTotal = 0; 
    int     failureCount = 0; 
    float   average; 
 
    printf ("How many grades will you be entering? "); 
    scanf ("%i", &numberOfGrades); 
 
    for ( i = 1;  i <= numberOfGrades;  ++i ) { 
         printf ("Enter grade #%i: ", i); 
         scanf ("%i", &grade); 
 
         gradeTotal = gradeTotal + grade; 
 
         if ( grade < 65 ) 
             ++failureCount; 
     } 
 
    average = (float) gradeTotal / numberOfGrades; 
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    printf ("\nGrade average = %.2f\n", average); 
    printf ("Number of failures = %i\n", failureCount); 
 
    return 0; 
} 

 

5.2   
How many grades will you be entering? 7 
Enter grade #1: 93 
Enter grade #2: 63 
Enter grade #3: 87 
Enter grade #4: 65 
Enter grade #5: 62 
Enter grade #6: 88 
Enter grade #7: 76 
 
Grade average = 76.29 
Number of failures = 2 

 
gradeTotal

0 failureCount
0 average float

 

numberOfGrades
grade

 

grade gradeTotal
failureCount 1

 

 

average = gradeTotal / numberOfGrades; 

 

numberOfGrades
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gradeTotal float
numberOfGrades gradeTotal

float
 

float gradeTotal
float gradeTotal

 

printf()

f e

5.2 .2 average
 

 

0

NaN Not a Number

0

 

if-else

0 2 4 6 8

 

0 2 4 6 8

2  

%
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2

2 0  

5.3

 

5.3   
//   
 
#include <stdio.h> 
 
int main (void) 
{ 
     int  number_to_test, remainder; 
 
     printf ("Enter your number to be tested.: "); 
     scanf ("%i", &number_to_test); 
 
     remainder = number_to_test % 2; 
 
     if ( remainder == 0 ) 
          printf ("The number is even.\n"); 
 
     if ( remainder != 0 ) 
          printf ("The number is odd.\n"); 
 
     return 0; 
} 

 

5.3   
Enter your number to be tested: 2455 
The number is odd. 

 

5.3   
Enter your number to be tested: 1210 
The number is even. 

 
2 if

0 The number is even.

 

if 0

 



5    

 

75 

if
2

(else)  

else

C

if-else  

if ( ) 
     1 
else 
    2 

if-else if
TRUE 1

2 1 2
 

if-else 5.3 if-else
if

5.4  

5.4   
// 2  
 
#include <stdio.h> 
 
int main () 
{ 
     int  number_to_test, remainder; 
 
     printf ("Enter your number to be tested: "); 
     scanf ("%i", &number_to_test); 
 
     remainder = number_to_test % 2; 
     if ( remainder == 0 ) 
          printf ("The number is even.\n"); 
     else 
          printf ("The number is odd.\n"); 
 
     return 0; 
} 
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5.4   
Enter your number to be tested: 1234 
The number is even. 

 

5.4   
Enter your number to be tested: 6551 
The number is odd. 

 
==

if  

if
5.1 number 0 5.2 grade 65

5.2

70 79

grade 70

79  

C

&& || C  

if (grade >= 70 && grade <= 79) 
    ++grades_70_to_79; 

grade 70 79 grades_70_to_79
 

if (index < 0 || index > 99) 
    printf("Error – index out of range\n"); 

index 0 99 printf()  

C

C
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&& ||
 

4

100 400  

4 100 400

rem_4 rem_100 rem_400
 

4

100 400

 

if ((rem_4 == 0 && rem_100 != 0) || rem_400 == 0) 
    printf( It's a leap year.\n"); 

 

rem_4 == 0 && rem_100 != 0 

 

5.5

 

5.5   
//  
 
#include <stdio.h> 
 
int main (void) 
{ 
    int  year, rem_4, rem_100, rem_400; 
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    printf ("Enter the year to be tested: "); 
    scanf ("%i", &year); 
 
    rem_4 = year % 4; 
    rem_100 = year % 100; 
    rem_400 = year % 400; 
 
 
    if ( (rem_4 == 0  &&  rem_100 != 0)  ||  rem_400 == 0 ) 
        printf ("It's a leap year.\n"); 
    else 
        printf ("Nope, it's not a leap year.\n"); 
 
    return 0; 
} 

 

5.5   
Enter the year to be tested: 1955 
Nope, it's not a leap year. 

 

5.5   
Enter the year to be tested: 2000 
it's leap year. 

 

5.5   
Enter the year to be tested: 1800 
Nope, it's not a leap year. 

 
4 1955

400 2000 100

400 1800

4 100  

C

rem_4 rem_100 rem_400
if  

if (( year % 4 == 0 && year % 100 != 0) || year % 400 == 0) 
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if (year%4==0&&year%100!=0)||year%400==0) 

 

if
if

TRUE if
 

if (gameIsOver == 0) 
    if ( playerToMove == YOU) 
        printf ("Your Move\n"); 

gameIsOver 0 if
if playerToMove YOU

Your Move gameIsOver 0 playerToMove
YOU printf

 

if (gameIsOver == 0 && playerToMove == YOU) 
    printf( "Your Move\n"); 

if else
 

if (gameIsOver == 0) 
    if ( playerToMove == YOU) 
        printf ("Your Move\n"); 
    else 
        printf ("My Move\n"); 

gameIsOver 0
playerToMove YOU else

My Move gameIsOver 0 if
else  

else playerToMove if
gameIsOver if else

else if  
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if else
gameIsOver 0 else  

if (gameIsOver == 0) 
    if ( playerToMove == YOU) 
        printf ("Your Move\n"); 
    else 
        printf ("My Move\n"); 
else 
   printf ("The game is over\n"); 

 

C

else  

if (gameIsOver == 0) 
    if ( playerToMove == YOU) 
        printf ("Your Move\n"); 
else 
        printf ("The game is over\n"); 

 

if (gameIsOver == 0) 
    if ( playerToMove == YOU) 
        printf ("Your Move\n"); 
    else 
        printf ("The game is over\n"); 

else else if
if else

if else if  

if (gamesIsOver == 0) { 
    if (playerToMove == YOU) 
        printf("Your Move\n"); 
} 
else 
    printf("The game is over\n"); 

gameIsOver 0 The game 

is over  
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else if

else

0 -1 0 0 0

1
if-else

if

 

else if
else C if

 

if ( 1) 
    1 
else 
    if ( 2) 
        2 
    else 
        3 

if
else if

n  

else if
 

if ( 1) 
    1 
else if ( 2) 
    2 
else 
    3 

 

5.6 else if  
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5.6   
//  
 
#include <stdio.h> 
 
int main (void) 
{ 
     int  number, sign; 
 
     printf ("Please type in a number: "); 
     scanf ("%i", &number); 
 
     if ( number < 0 ) 
          sign = -1; 
     else if ( number == 0 ) 
          sign = 0; 
     else         //  
          sign = 1; 
 
     printf ("Sign = %i\n", sign); 
 
     return 0; 
} 

 

5.6   
Please type in a number: 1121 
Sign = 1 

 

5.6   
Please type in a number: -158 
Sign = -1 

 

5.6   
Please type in a number: 0 
Sign = 0 

 
0 sign -1 0 sign

0 0 sign 1  

5.7 a z A Z

0 9

scanf() %c  
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5.7   
//  
 
#include <stdio.h> 
 
int main (void) 
{ 
     char  c; 
 
     printf ("Enter a single character:\n"); 
     scanf ("%c", &c); 
 
     if ( (c >= 'a'  &&  c <= 'z') || (c >= 'A'  &&  c <= 'Z') ) 
          printf ("It's an alphabetic character.\n"); 
     else if  ( c >= '0'  &&  c <= '9' ) 
          printf ("It's a digit.\n"); 
     else 
          printf ("It's a special character.\n"); 
 
     return 0; 
} 

 

5.7   
Enter a single character: 
& 
It's a special character. 

 

5.7   
Enter a single character: 
8 
It's a digit. 

 

5.7   
Enter a single character: 
B 
It's a alphabetic character. 

 
char c

 

( c >= 'a'  && c <= 'z') 
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c 'a' 'z' c
TRUE  

( c >= 'A'  && c <= 'Z') 

c 'A' 'Z' c
TRUE ASCII

 

c if It's an alphabetic 

character. else if
c '0' '9' 0

9 '0' '9' 0 9

ASCII '0'

48 '1' 49  

c It's a digit. c
else It's a special character.

 

scanf()
Enter Return

Enter  

 

     

5.8 else if if
 

 

                                                        
 islower() isupper()

#include <ctype.h>
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5.8   
/*  
                          */ 
 
#include <stdio.h> 
 
int main (void) 
{ 
     float  value1, value2; 
     char   operator; 
 
     printf ("Type in your expression.\n"); 
     scanf ("%f %c %f", &value1, &operator, &value2); 
 
     if ( operator == '+' ) 
          printf ("%.2f\n", value1 + value2); 
     else if ( operator == '-' ) 
          printf ("%.2f\n", value1 - value2); 
     else if ( operator == '*' ) 
          printf ("%.2f\n", value1 * value2); 
     else if ( operator == '/' ) 
          printf ("%.2f\n", value1 / value2); 
 
     return 0; 
} 

 

5.8   
Type in your expression. 
123.5 + 59.3 
182.80 

 

5.8   
Type in your expression. 
198.7 / 26 
7.64 

 

5.8   
Type in your expression. 
89.3 * 2.5 
223.25 

 
scanf() value1 operator value2

%f
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value1  

'+' '-' '*' '/'

operator %c

"%f%c%f"
scanf() %c

scanf()
"%f %c%f"  

value2
operator
printf()  

?
fall through if

 

0

C 0  

 

5.8A 5.8 0

 

5.8A   
/*  
                           */ 
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#include <stdio.h> 
 
int main (void) 
{ 
     float  value1, value2; 
     char   operator; 
 
     printf ("Type in your expression.\n"); 
     scanf ("%f %c %f", &value1, &operator, &value2); 
 
     if ( operator == '+' ) 
          printf ("%.2f\n", value1 + value2); 
     else if ( operator == '-' ) 
          printf ("%.2f\n", value1 - value2); 
     else if ( operator == '*' ) 
          printf ("%.2f\n", value1 * value2); 
     else if ( operator == '/' ) 
          if ( value2 == 0 ) 
               printf ("Division by zero.\n"); 
          else 
               printf ("%.2f\n", value1 / value2); 
     else 
          printf ("Unknown operator.\n"); 
 
     return 0; 
} 

 

5.8A   
Type in your expression 
123.5 + 59.3 
182.80 

 

5.8A   
Type in your expression 
198.7 / 0 
Division by zero. 

 

5.8A   
Type in your expression 
125 $ 28 
Unknown operator. 

 
value2

0
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if else
 

else
operator else

Unkown operator.  

switch
if-else

if-else
C switch

 

switch( ) 
{ 
    case value1: 
         
         
         
        break; 
    case value2: 
         
         
         
        break; 

 
    case valuen: 
         
         
         
        break; 
    default: 
         
         
         
        break; 
} 

value1,value2, ,valuen
case
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case
 

break case switch
case break

case case
case  

case default
else switch

if  

if (  == value1 ) 
{ 
     
     
     
} 
else if (  == value2 ) 
{ 
     
     
     
} 
 

else if (  == valuen ) 
{ 
     
     
     
} 
else 
{ 
     
     
     
} 

5.8A if switch
5.9  
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5.9  2  
/*  
                           */ 
 
#include <stdio.h> 
 
int main (void) 
{ 
    float  value1, value2; 
    char   operator; 
 
    printf ("Type in your expression.\n"); 
    scanf ("%f %c %f", &value1, &operator, &value2); 
 
    switch (operator) 
    { 
        case '+': 
            printf ("%.2f\n", value1 + value2); 
            break; 
        case '-': 
            printf ("%.2f\n", value1 - value2); 
            break; 
        case '*': 
            printf ("%.2f\n", value1 * value2); 
            break; 
        case '/': 
            if ( value2 == 0 ) 
                printf ("Division by zero.\n"); 
            else 
                printf ("%.2f\n", value1 / value2); 
            break; 
        default: 
            printf ("Unknown operator.\n"); 
            break; 
    } 
 
    return 0; 
} 

 

5.9   
Type in your expression. 
178.99 – 326.8 
-147.81 

 
operator case
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case break
switch case

operator default Unknown 

operator.  

default break
switch default

break  

switch case

case
switch operator

x printf value1 value2  

switch (operator) 
{ 
     
    case '*': 
    case 'x': 
              printf("%.2f\n", value1 * value2); 
              break; 
               
} 

p 1

2 3

1 3 4 2  

50

p 2 p�1 p

5.10
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5.10   
//  
 
#include <stdio.h> 
 
int main (void) 
{ 
     int    p, d; 
     _Bool  isPrime; 
 
     for ( p = 2;  p <= 50;  ++p ) { 
         isPrime = 1; 
 
         for ( d = 2;  d < p;  ++d ) 
              if ( p % d  ==  0 ) 
                  isPrime = 0; 
 
              if ( isPrime != 0 ) 
                  printf ("%i  ", p); 
     } 
 
 
     printf ("\n"); 
     return 0; 
} 

 

5.10   
2  3  5  7  11  13  17  19  23  29  31  37  41  43  47 

 
5.10 for

2 50 p
isPrime 1

 

p 2 p-1
p d 0 0 p

1 p
isPrime 0  

isPrime 0

p p  

isPrime 0 1
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_Bool
1 0

p

TRUE FALSE

 

C TRUE FALSE

1 0 5.10 isPrime 1
TRUE p for

isPrime FALSE p
 

1 TRUE 0 FALSE

1 0 C

C TRUE

FALSE  

if
C

0  

if ( 100 ) 
    printf ("This will always be printed.\n"); 

printf() if
100 0  

C

1 0  

if ( number < 0 ) 
      number = -number; 

 

1. number < 0
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number 0 1 0  

2. if 0

 

for while do  

while ( char != 'e' && count != 80 ) 

1 0
0 while  

5.10 C

TRUE  

if ( isPrime ) 

 

if ( isPrime != 0 ) 

FALSE !
 

if ( ! isPrime ) 

isPrime FALSE  

!  

0

1 0

0  

 

myMove = ! myMove; 

x
y  

! (x < y) 
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x >= y 

3 C

bool true false
<stdbool.h> 5.10A 5.10

 

5.10A   
//  
 
#include <stdio.h> 
#include <stdbool.h> 
 
int main (void) 
{ 
     int   p, d; 
     bool  isPrime; 
 
     for ( p = 2;  p <= 50;  ++p ) { 
         isPrime = true; 
 
         for ( d = 2;  d < p;  ++d ) 
              if ( p % d  ==  0 ) 
                  isPrime = false; 
 
              if ( isPrime != false ) 
                  printf ("%i  ", p); 
     } 
 
 
     printf ("\n"); 
     return 0; 
} 

 

5.10A   
2  3  5  7  11  13  17  19  23  29  31  37  41  43  47 

 
<stdbool.h> bool

_Bool
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C int
float char  

C C

? :
 

 

  1 : 2 

TRUE 0

1

FALSE 0 2

 

x s x 0

s -1 s x2  

s = ( x < 0 ) ? -1 : x * x; 

x < 0

 

x 0

-1 x 0 s  

x 0 x
0 x * x x2 s  

a b
maxValue  
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maxValue = ( a > b ) ? a : b; 

else

else if

5.6  

sign = ( number < 0 ) ? -1 : (( number == 0 ) ? 0 : 1); 

number 0 sign -1 number 0

sign 0 1 else

 

e1 ? e2 : e3 ? e4 : e5 

 

e1 ? e2 : ( e3 ? e4 : e5 ) 

printf
number  

printf( "Sign = %i\n", ( number < 0 ) ? -1 : (number == 0 ) ? 0 : 1); 

C

12  

6

C

 

1. 12

 

2. 
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3. 

0  

4. 

 
   

 
+  -  *  /  S  E 
S E

 
 

10 S   10 
= 10.000000  
2 /   2 
= 5.000000   
55 -   55 
-50.000000 
100.25 S  100.25 
= 100.250000 
4 *   4 
= 401.000000 
0 E    
= 401.000000 

 

0  

5. 4.9

�8645 5468�  

6. 

932  
nine  three  two 

0 zero

 

7. 5.10
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2

for
p 2 p-1 d for

isPrime
for d p

5.10

6  
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