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Lecture 14: Overview

• Reminder
– Midterm course evaluation

• Functions
– Math library functions

• Example Funct i on. c

– Standard library functions
• Example Di ce. c
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Course Administration

• Midterm Course Evaluation
– This week!
– Oct 27, 2004, 10am through Nov. 3, 2004, 10am
– Online via EEE Evaluation application

• Feedback from students to instructors
– Completely voluntary
– Completely anonymous
– Very valuable

• Help to improve this class!

• Final Course Evaluation
– expected for week 10 (TBA)
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Math Library Functions

• C standard math library
– standard library supplied with every C compiler
– predefined mathematical functions

• e.g. cos(x), sqrt(x), etc.

• Math library header file
– contains math function declarations
– #i ncl ude <mat h. h>

• Math library linker file
– contains math function definitions (pre-compiled)

• library file l i bm. a

– compiler needs to link against the math library
– use option –l libraryname

– Example: gcc Mat hPr ogr am. c –o Mat hPr ogr am - l m
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Math Library Functions

• Functions declared in mat h. h (part 1/2)
– doubl e sqr t ( doubl e x) ;

– doubl e pow( doubl e x,  doubl e y) ;

– doubl e exp( doubl e x) ;

– doubl e l og( doubl e x) ;

– doubl e l og10( doubl e x) ;

– doubl e cei l ( doubl e x) ;

– doubl e f l oor ( doubl e x) ;

– doubl e f abs( doubl e x) ;

– doubl e f mod( doubl e x,  doubl e y) ;
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Math Library Functions

• Functions declared in mat h. h (part 2/2)
– doubl e cos( doubl e x) ;

– doubl e s i n( doubl e x) ;

– doubl e t an( doubl e x) ;

– doubl e acos( doubl e x) ;

– doubl e asi n( doubl e x) ;

– doubl e at an( doubl e x) ;

– doubl e cosh( doubl e x) ;

– doubl e s i nh( doubl e x) ;

– doubl e t anh( doubl e x) ;
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Math Library Functions

• Program example: Funct i on. c (part 1/3)
/ *  Funct i on. c:  comput e a mat h f unct i on t abl e    * /
/ *                                               * /
/ *  aut hor :  Rai ner  Doemer                         * /
/ *                                               * /
/ *  modi f i cat i ons:                                * /
/ *  10/ 28/ 04 RD  i ni t i al  ver si on                 * /

#i ncl ude <st di o. h>
#i ncl ude <mat h. h>

/ *  f unct i on def i ni t i on * /

doubl e f ( doubl e x)
{

r et ur n cos( x) ;
}  / *  end of  f  * /

. . .

EECS10: Computational Methods in ECE, Lecture 14 (c) 2004 R. Doemer 8

Math Library Functions

• Program example: Funct i on. c (part 2/3)
. . .
/ *  mai n f unct i on * /

i nt mai n( voi d)
{

/ *  var i abl e def i ni t i ons * /
doubl e hi ,  l o,  st ep;
doubl e x,  y;

/ *  i nput  sect i on * /
pr i nt f ( " Pl ease ent er  t he l ower  bound:  " ) ;
scanf ( " %l f " ,  &l o) ;
pr i nt f ( " Pl ease ent er  t he upper  bound:  " ) ;
scanf ( " %l f " ,  &hi ) ;
pr i nt f ( " Pl ease ent er  t he st ep si ze:    " ) ;
scanf ( " %l f " ,  &st ep) ;

. . .
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Math Library Functions

• Program example: Funct i on. c (part 3/3)
. . .

/ *  comput at i on and out put  sect i on * /
f or ( x = l o;  x <= hi ;  x += st ep)
{

y = f ( x) ;
pr i nt f ( " f ( %10g)  = %10g\ n" ,  x,  y ) ;

}  / *  r of * /

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

}  / *  end of  mai n * /

/ *  EOF * /
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Math Library Functions

• Example session: Funct i on. c
% vi  Funct i on. c
% gcc Funct i on. c - o Funct i on - Wal l  - ansi - l m
% Funct i on
Pl ease ent er  t he l ower  bound:  - 0. 5
Pl ease ent er  t he upper  bound:  1. 0
Pl ease ent er  t he st ep s i ze:    . 1
f (       - 0. 5)  =   0. 877583
f (       - 0. 4)  =   0. 921061
f (       - 0. 3)  =   0. 955336
f (       - 0. 2)  =   0. 980067
f (       - 0. 1)  =   0. 995004
f ( - 2. 77556e- 17)  =          1
f (        0. 1)  =   0. 995004
f (        0. 2)  =   0. 980067
f (        0. 3)  =   0. 955336
f (        0. 4)  =   0. 921061
f (        0. 5)  =   0. 877583
f (        0. 6)  =   0. 825336
f (        0. 7)  =   0. 764842
f (        0. 8)  =   0. 696707
f (        0. 9)  =    0. 62161
f (          1)  =   0. 540302
%
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Standard Library Functions

• Standard C library
– standard library supplied with every C compiler
– predefined standard functions

• e.g. pr i nt f ( ) , scanf ( ) , etc.

• C library header files
– input/output function declarations #i ncl ude <st di o. h>

– standard function declarations #i ncl ude <st dl i b. h>

– time function declarations #i ncl ude <t i me. h>

– etc.

• C library linker file
– contains standard function definitions (pre-compiled)

• library file l i bc. a

– compiler automatically links against the standard library
(no need to supply extra options)
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Standard Library Functions

• Functions declared in st dl i b. h (partial list)
– i nt abs( i nt x) ;

– l ong i nt l abs( l ong i nt x) ;

• return the absolute value of a (long) integer x

– i nt r and( voi d) ;

• return a random value in the range 0 – RAND_MAX

• RAND_MAX is a constant integer (e.g. 32767)

– voi d sr and( unsi gned i nt seed) ;

• initialize the random number generator with value seed

– voi d exi t ( i nt r esul t ) ;

• exit the program with return value r esul t

– voi d abor t ( voi d) ;

• abort the program (with an error result)
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Standard Library Functions

• Random number generation
– Standard library provides pseudo random number generator

• i nt r and( voi d) ;

– Pseudo random numbers are a sequence of values 
seemingly random in the range 0 – RAND_MAX

• Computer is a deterministic machine
• Sequence will always be the same

– Start of sequence is determined by seed value 
• voi d sr and( unsi gned i nt seed) ;

– Trick: Initialize random sequence with current time
• header file t i me. h declares function unsi gned i nt t i me( )

• t i me( 0) returns number of seconds since Jan 1, 1970

• at beginning of program, use:
sr and( t i me( 0) ) ;
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Standard Library Functions

• Program example: Di ce. c (part 1/4)
/ *  Di ce. c:  r ol l  t he di ce                        * /
/ *  aut hor :  Rai ner  Doemer                         * /
/ *  modi f i cat i ons:                                * /
/ *  10/ 28/ 04 RD  i ni t i al  ver si on                 * /

#i ncl ude <st di o. h>
#i ncl ude <st dl i b. h>
#i ncl ude <t i me. h>

/ *  f unct i on def i ni t i on * /

i nt r ol l ( voi d)
{

i nt r ;

r  = r and( )  % 6 + 1;
/ *  pr i nt f ( " Rol l ed a %d. \ n" ,  r ) ;  * /

r et ur n r ;
}  / *  end of  r ol l  * /
. . .
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Standard Library Functions

• Program example: Di ce. c (part 2/4)
. . .
/ *  mai n f unct i on * /

i nt mai n( voi d)
{

/ *  var i abl e def i ni t i ons * /
i nt i ,  n;
i nt count 1 = 0,  count 2 = 0,  count 3 = 0,

count 4 = 0,  count 5 = 0,  count 6 = 0;

/ *  r andom number  gener at or  i ni t i al i zat i on * /
sr and( t i me( 0) ) ;

/ *  i nput  sect i on * /
pr i nt f ( " Rol l t he di ce:  How many t i mes? " ) ;
scanf ( " %d" ,  &n) ;

. . .
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Standard Library Functions

• Program example: Di ce. c (part 3/4)
. . .  / *  comput at i on sect i on * /

f or ( i = 0;  i  < n;  i ++)
{  swi t ch( r ol l ( ) )

{  case 1:
{  count 1++;  br eak;  }

case 2:
{  count 2++;  br eak;  }

case 3:
{  count 3++;  br eak;  }

case 4:
{  count 4++;  br eak;  }

case 5:
{  count 5++;  br eak;  }

case 6:
{  count 6++;  br eak;  }

def aul t :
{  pr i nt f ( " I NVALI D ROLL! " ) ;

exi t ( 10) ;  }
}  / *  hct i ws * /

}  / *  r of * /
. . .
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Standard Library Functions

• Program example: Di ce. c (part 4/4)
. . .

/ *  out put  sect i on * /
pr i nt f ( " Rol l ed a 1 %5d t i mes. \ n" ,  count 1) ;
pr i nt f ( " Rol l ed a 2 %5d t i mes. \ n" ,  count 2) ;
pr i nt f ( " Rol l ed a 3 %5d t i mes. \ n" ,  count 3) ;
pr i nt f ( " Rol l ed a 4 %5d t i mes. \ n" ,  count 4) ;
pr i nt f ( " Rol l ed a 5 %5d t i mes. \ n" ,  count 5) ;
pr i nt f ( " Rol l ed a 6 %5d t i mes. \ n" ,  count 6) ;

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

}  / *  end of  mai n * /

/ *  EOF * /
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Standard Library Functions

• Example session: Di ce. c
% vi  Di ce. c
% gcc Di ce. c - o Di ce - Wal l  - ansi
% Di ce
Rol l  t he di ce:  How many t i mes? 6000
Rol l ed a 1   963 t i mes.
Rol l ed a 2   995 t i mes.
Rol l ed a 3  1038 t i mes.
Rol l ed a 4  1024 t i mes.
Rol l ed a 5   984 t i mes.
Rol l ed a 6   996 t i mes.
% Di ce
Rol l  t he di ce:  How many t i mes? 6000
Rol l ed a 1   977 t i mes.
Rol l ed a 2  1043 t i mes.
Rol l ed a 3  1012 t i mes.
Rol l ed a 4  1001 t i mes.
Rol l ed a 5   963 t i mes.
Rol l ed a 6  1004 t i mes.
%


