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Lecture 10: Overview

• Structured Programming
– Conditional statements

• swi t ch statement

• Example Gr ade2. c

• Formatted output
– Formatting of integral values
– Formatting of floating-point values
– Example  For mat t i ng. c
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Structured Programming

• Selection: swi t ch statement
– Flow chart: Example:

swi t ch( Let t er Gr ade)
{  case ‘ A’ :

{  pr i nt f ( “ Excel l ent ! ” ) ;
br eak;  }

case ‘ B’ :
case ‘ C’ :
case ‘ D’ :

{  pr i nt f ( “ Passed. ” ) ;
br eak;  }

case ‘ F’ :
{  pr i nt f ( “ Fai l ed! ” ) ;

br eak;  }
def aul t :

{  pr i nt f ( “ I nval i d gr ade! ” ) ;
br eak;  }

}  / *  hct i ws * /

Case 1? body 1
true

false

Default body

Case 2? body 2
true

false

Case N? body N
true

false

... ...
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Example Program

• Grade calculation: Gr ade2. c (part 1/3)
/ *  Gr ade2. c:  conver t  scor e i nt o l et t er  gr ade    * /
/ *  aut hor :  Rai ner  Doemer                         * /
/ *  modi f i cat i ons:                                * /
/ *  10/ 18/ 04 RD  use ‘ swi t ch’  st at ement           * /
/ *  10/ 17/ 04 RD  i ni t i al  ver si on                 * /

#i ncl ude <st di o. h>

/ *  mai n f unct i on * /

i nt mai n( voi d)
{

/ *  var i abl e def i ni t i ons * /
i nt scor e = 0;
char  gr ade;

/ *  i nput  sect i on * /
whi l e ( scor e < 1 | |  scor e > 100)

{  pr i nt f ( " Pl ease ent er  your  scor e ( 1- 100) :  " ) ;
scanf ( " %d" ,  &scor e) ;

}  / *  el i hw * /
. . .
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Example Program

• Grade calculation: Gr ade2. c (part 2/3)
. . . / *  comput at i on sect i on * /

swi t ch ( scor e /  10)
{  case 10:

case 9:
{  gr ade = ' A' ;

br eak;  }
case 8:

{  gr ade = ' B' ;
br eak;  }

case 7:
{  gr ade = ' C' ;

br eak;  }
case 6:

{  gr ade = ' D' ;
br eak;  }

def aul t :
{  gr ade = ' F' ;

br eak;  }
}  / *  hc t i ws * /

. . .
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Example Program

• Grade calculation: Gr ade2. c (part 3/3)
. . .

/ *  out put  sect i on * /
pr i nt f ( " Your l et t er  gr ade i s %c. \ n" ,  gr ade) ;

/ *  exi t  * /
r et ur n 0;

}  / *  end of  mai n * /

/ *  EOF * /
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Example Program

• Example session: Gr ade2. c
% cp Gr ade. c Gr ade2. c
% vi  Gr ade2. c
% gcc Gr ade2. c - o Gr ade2 - Wal l  - ansi
% Gr ade2
Pl ease ent er  your  scor e ( 1- 100) :  111
Pl ease ent er  your  scor e ( 1- 100) :  99
Your  l et t er  gr ade i s  A.
% Gr ade2
Pl ease ent er  your  scor e ( 1- 100) :  85
Your  l et t er  gr ade i s  B.
% Gr ade2
Pl ease ent er  your  scor e ( 1- 100) :  71
Your  l et t er  gr ade i s  C.
% Gr ade2
Pl ease ent er  your  scor e ( 1- 100) :  69
Your  l et t er  gr ade i s  D.
% Gr ade2
Pl ease ent er  your  scor e ( 1- 100) :  55
Your  l et t er  gr ade i s  F.
%
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Formatted Output

• Formatted output using pr i nt f ( )
– standard format specifiers for integral values

• unsi gned l ong l ong %l l u

• l ong l ong %l l d

• unsi gned l ong %l u

• l ong %l d
• unsi gned i nt %u

• i nt %d

• shor t %hd

– standard format specifiers for floating point values
• l ong doubl e %Lf

• doubl e %f

• f l oat %f
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Formatted Output
• Detailed formatting sequence for integral values

• % flags width length conversion
– flags

• (none) standard formatting (right-justified)
• - left-justified output
• + leading plus-sign for positive values
• 0 leading zeros

– field width
• (none) minimum number of characters needed
• integer width of field to be filled with output

– length modifier
• (none) i nt type
• h shor t  i nt type
• l l ong i nt type
• l l l ong l ong i nt type

– conversion specifier
• d signed decimal value
• u unsigned decimal value
• o (unsigned) octal value
• x (unsigned) hexadecimal value using characters 0- 9, a- f
• X (unsigned) hexadecimal value using characters 0- 9, A- F
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Formatted Output
• Detailed formatting sequence for floating-point values

• % flags width precision length conversion
– flags

• (none) standard formatting (right-justified)
• - left-justified output
• + leading plus-sign for positive values
• 0 leading zeros

– field width
• (none) minimum number of characters needed
• integer width of field to be filled with output

– precision
• (none) default precision (e.g. 6)
• . int number of digits after decimal point (for f , e, or E),

maximum number of significant digits (for g, or G)
– length modifier

• (none) f l oat  or doubl e type
• L l ong doubl e type

– conversion specifier
• f standard floating-point notation (fixed-point)
• e or E exponential notation using (e or E)
• g or G standard or exponential notation (using e or E)
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Formatted Output

• Program example: For mat t i ng. c (part 1/2)
/ *  For mat t i ng. c:  f or mat t ed out put  demo          * /
/ *  aut hor :  Rai ner  Doemer                         * /
/ *  modi f i cat i ons:                                * /
/ *  10/ 19/ 04 RD  i ni t i al  ver si on                 * /

#i ncl ude <st di o. h>

/ *  mai n f unct i on * /

i nt mai n( voi d)
{

/ *  out put  sect i on * /
pr i nt f ( " 42 f or mat t ed as | %%d| :    | %d| \ n" ,  42) ;
pr i nt f ( " 42 f or mat t ed as | %%8d| :   | %8d| \ n" ,  42) ;
pr i nt f ( " 42 f or mat t ed as | %%- 8d| :  | %- 8d| \ n" ,  42) ;
pr i nt f ( " 42 f or mat t ed as | %%+8d| :  | %+8d| \ n" ,  42) ;
pr i nt f ( " 42 f or mat t ed as | %%08d| :  | %08d| \ n" ,  42) ;
pr i nt f ( " 42 f or mat t ed as | %%x| :    | %x| \ n" ,  42) ;
pr i nt f ( " 42 f or mat t ed as | %%o| :    | %o| \ n" ,  42) ;

. . .
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Formatted Output

• Program example: For mat t i ng. c (part 2/2)
. . .

pr i nt f ( " \ n" ) ;
pr i nt f ( " 123. 456 f or mat t ed as | %%f | :      | %f | \ n" ,  123. 456) ;
pr i nt f ( " 123. 456 f or mat t ed as | %%e| :      | %e| \ n" ,  123. 456) ;
pr i nt f ( " 123. 456 f or mat t ed as | %%g| :      | %g| \ n" ,  123. 456) ;
pr i nt f ( " 123. 456 f or mat t ed as | %%12. 4f | :  | %12. 4f | \ n" ,

123. 456) ;
pr i nt f ( " 123. 456 f or mat t ed as | %%12. 4e| :  | %12. 4e| \ n" ,

123. 456) ;
pr i nt f ( " 123. 456 f or mat t ed as | %%12. 4g| :  | %12. 4g| \ n" ,

123. 456) ;

/ *  exi t  * /
r et ur n 0;

}  / *  end of  mai n * /

/ *  EOF * /
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Formatted Output

• Example session: For mat t i ng. c
% vi  For mat t i ng. c
% gcc For mat t i ng. c - o For mat t i ng - Wal l  - ansi
% For mat t i ng
42 f or mat t ed as | %d| :    | 42|
42 f or mat t ed as | %8d| :   |       42|
42 f or mat t ed as | %- 8d| :  | 42      |
42 f or mat t ed as | %+8d| :  |      +42|
42 f or mat t ed as | %08d| :  | 00000042|
42 f or mat t ed as | %x| :    | 2a|
42 f or mat t ed as | %o| :    | 52|

123. 456 f or mat t ed as | %f | :      | 123. 456000|
123. 456 f or mat t ed as | %e| :      | 1. 234560e+02|
123. 456 f or mat t ed as | %g| :      | 123. 456|
123. 456 f or mat t ed as | %12. 4f | :  |     123. 4560|
123. 456 f or mat t ed as | %12. 4e| :  |   1. 2346e+02|
123. 456 f or mat t ed as | %12. 4g| :  |        123. 5|
%


