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More Functions In C

The general purpose of a function is to receive zero or more
pieces of data, operate on them, and return at most one piece of
data.

Zero or more data values (parameters)
can be passed to the function

e ...

A function

Side effects -
The function

can return at
most 1 value

#
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More Functions In C

If a function side effect occurs (there may not be any), it
occurs during the execution of the function before the

function returns.

Side effects can involve accepting data from outside the
program, sending data out of the program to the terminal
or a file, or changing the value of a variable in the calling
function.

We’ll write functions both with and without side effects.
In general, for the safety of data, the programmer should
attempt to minimize side effects that modify program data
values and such side effects should be well-documented In

the function.
#
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More Functions In C

Now we want to look in more detail at how different types of
functions can be created in C.

We noted before that a function might not return a value, In
which case it is referred to as a void function (See

Functions In C — Part 1 page 8). We also noted that a function

might not require any parameters, in which case, the parameter
list is replaced by the keyword void.

Thus, there are four different categories of functions in C:
Void functions that have no parameters.
Void functions that have parameters.
Functions that return a value that have no parameters.

o Ddp e

Functions that return a value that have parameters.
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More Functions In C

Each of the different types of functions as a role to play in
various C programs, although not every type of function is
necessarily used in every C program.

Let’s look at each of the different types of functions in C
separately and see how they can be applied to certain problems
and how they must be used.

Void functions must be used only as statements; they cannot be
used as expressions because they do not return a value and
every expression must have a value.

Void functions are typically only constructed and called for
their side effects. In the following example, the function’s side
effect is to print something to the screen.

’
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J vioid function with no parameters - side effectz only.c

1 //Functions In € - Part 2 - Void function creatsd for its side =ff=cts only
2 //The function in this program prints owut header information in the output
3 //February 26, 2009 Fritten byv: Mark Llew=llwvn
4
j }1include <stdio.h> A void function with no parameters
b #define N 10
7
8 wvoid printCutputHeader (void)
?{
18 printf ("The program that produced this data was written bv: n"™);
11 printf ("Mark Llewellyn on February Z6, 2009\n\n");
12 }//end printOutputHeader funﬂtijd
13
14 int main()
15 ¢
16 int i; // loop counter
17/ int sum = 0; JSvariskl=s to hold sum
18
19 printCutputHeader () ;
28 for (i = 1; i <= H; ++i) {
21 sSum += 1i;
22 printf ("The sum of the first %d integers is: 4dvn", i, sum):
23 }//end for stmt
24
25 printf ("Wwn\n") ;
26 system("FATSE"™) ;
2°7 retorn 0;
28 }//=nd main function
27
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More Functions In C

r

B C\Courses\COP 3223 - C Programming\Spring 2009\COP 3223 P.. | | |-EL‘

The
The
The
The
The
The
The
The
The
The

{

sum
sum
sum
sum
sum
sum
sum
sum
sum
sum

of the first 1 integers
of the first 2 integers
of the first 3 integers
of the first 4 integers
of the first 5 integers
of the first 6 integers
of the first 7 integers
of the first 8 1ntegers
of the first ? integers

iz:
is:
iz:
is:
iz:
is:
iz:
is:
ig:

1
3
b
18
15
21
28
36
45

of the first 18 integers is: 55

Press any key to continue . . .

The program that produced thiz data was weitten hy:
Mark Llewellyn on February 26, 2069

F Y

The side effect produced
by the void function is
this header information
printed in the output
stream to the terminal

op
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J vioid function with parameters.c

2
3
4
5
6 #include <stdio.h>

? #define MAX 5

8

? void printFavoritelNumber (int lewvel,
18 {
11

12 } ./,
13

14 int main/()
15 {
16
17/

7 . R— PR |y — - T T R - -
2nd pErEINDCAPESVOFrILCSLNOMbEY ITUnNnCC1or

A1}

int i:; S A=

CounLer

21
22
23
24 Ly
25
26
27
28
29 Y/

T

printf ("Plea=ze enter
scanf ("xd4d", &favorite):
printFavoriteNumber (i,

o =

=nd for stmt
printf ("wn\wn")
system ("PATSE"™)
retorn O

= =]
=nd

Ay - -
m J.I_IJ.J.:‘:J.jJ.a.

411

T
LlL

int favorite:; 8 favorits numbsr
i8
19 printf ("\n"):
28 for (i = 1; i <= MAX,; ++i) {

vour number

int number)

favorite) ;

F T - - - o T PR S o e
1 ‘Functions In € — Part £ - Veoid function with = PEramenter
= - o et Ay e v - = r - = g rsmea e Fma = = - == = Ay, =
SNOLCIIIEY VOIS TUnNnCCI1Ion, Cills one Wikl 4 paramerter, oulh ag4Slll Tine IUnDCCIor 5
, o . - s ——
SONLY Iedl puUurposge 1S5 1085 S1lde SIliedch.
o = = et Tyn L T 7 77+
fFehruary 26, 2008 Fritten bi Mark Llew=llvn

A void function with parameters

Fd mo=t favorite number: ",

printf ("My number %d favorite number iz: :4d\n'\n", lewvel, number);

i):
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More Functions In C

r

BN C\Courses\COP 3223 - C Programming'Spring 2000\COP 3223 F"r:::n;;...l SHE

lease enter your number 1 most
y numher 1 favorite numbher is:

lease enter your numbher 2 most
y numher 2 favorite numher is:

lease enter your numbher 3 most
y number 3 favorite number is:

lease enter your numbher 4 most
y number 4 favorite number is:

lease enter your number 5 most
y numher 5 favorite numbher is:

Pressz any key to continue . .

1

favorite
16

favorite
33

favorite
27

favorite
12

favorite

1

number: 16 =

numher: 33

numher: 27

numher: 12

numbepr: 1

F Y
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normal function with no parameters. c I

o

Finclude <=tdio.h>

A regular function with no parameters

= -

[
Y fdefine HMLOXE 5
8
o

R i ol or

int getlumber (wvolid)

¥ iy

18

11 {

12 int aMNumber; integer read in from kevboard
13 printf ("Plea=ze enter an integer value ™) o

14 scanf (":4", &aMumber) ;

15 retorn allumber:

16 } //=nd getNumber function

17

18 int main()

19 {

28 SAintE avValuese,y, Jrvalue refturned from the function
21 int =um = 0:; ‘sum of wvaluss returned so far
22 int i: loop vwariskhlse

23

24 for (i = 1; i <= MOLMN; ++1i) 1

25 Sum = sum + getHumber () ;

26 printf ("The =sum =o far i=z: %d ‘“n\n", sum):
27 Y} /end for stmt

28

29 printf ("Ynh\n™) ;

38 system ("EFLATSE™) ;

J1 retorn 0;

32 }//end main functior]

33
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[ 3
EX C:\Courses\COP 3223 - C Programming\Spring 2... l — | EH-E-:*]

Please enter an integer value: 1
The sum zo far is: 1

Pleaze enter an integer value: 9
The zum so far is: 18

Please enter an integer value: 3
The sum so far is: 13

Please enter an integer value: 4
The sum so far is: 17

Please enter an integer value: 6
The zum zo far isz: 23

Press any key to continue . . .
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— —

| regular function with parameters.c

8

2
18
11
12
13
14
15
16
17
18
19
28
21
22
23
24
25
26
27
28
29
38
31
32
33
34
35
36

#include <stdio.h>

A regular function with parameters
#define LIMIT 200

ASAithis function
S Anumber and the stepsi=es
int nextInSegquence (int currentValue, int =step)

n gensrate the numbsr iIn & segusence gliven the previous

{
retorn (currentValue + step) :
Y/ /end nextInSequence function

int main()

{
int startingValue: SS51initisl
int currentValue: //current valus in the
int incrementValue; //stepsize in the s=
int nextValue: //valuese returned by the function nextInSsguence
int i: //loop control

int counter = 0; /J/print counter for nice output format
printf ("Enter the initial wvalus in the =ssguence: ") :

scanf (":d", &startingValus):

currentvValue = =startingvValue;

printf ("wnEnter the =step—-size for the =seguence: ")

scanf ("Fd4d", &incrementValue)

printf ("wnWwnThe seguence of valueses is:Wo"):

printf ("¥>d ",startingValue): /J/print first value 1n segusence
counter++; S/ we've printed the first valu=s in the ssgusncs

for (i = startingvValue; i <= LIMIT; ++i) {

SAlgenerate next wvalus in the s=gusncs
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regular funchion with parameters.c

35 for (i = startingValue; i <= LIMIT; ++i) {
36 //generate next wvalue in the segquence
37 nextValue = nextlInSequence (currentValue, incrementValue);
38 //print the next wvalus in the s=quence
39 printf("%5d ", nextValue);
48 counter++;
41 if (counter % 11 == 0){
42 printf{"\n");
43 counter = 0;
44 V//end if stmt
45 currentValue = nextValue;
46 }//end for stmt
47
48 printf{"\n\n");
49 syatem("FATSE") ;
LA retorn 0;
51 }//end main function
L2
(g
[ E Hesuurcesl d]]] Compile Ln:ugl Q-;? Dehugl @ Find Hesultsl
hnseﬂ |53IJnesiane
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e K:\NCOP 3223 - Spring 2009\COP 3223 Program Files\Functions in C - Part

-0 X

The sequence of values is:

Enter the initial value in the sequence: 2

Enter the step—size for the sequence: b

2 8 14 28 26 32 38 44 Le Lb b2
b8 74 80 86 92 78 184 118 116 122 128
134 148 146 152 158 164 178 176 182 188 174
280 2086 212 218 224 238 236 242 248 254 268
266 272 278 284 298 296 382 388 314 328 326
332 338 344 358 356 362 368 374 380 386 392
398 484 418 416 422 428 434 448 446 452 458
464 478 476 482 488 494 Lea LBb 512 L18 L24
L38 536 542 L48 Loh4 L6H L6b 572 578 L4 L78
L?6 682 608 614 628 626 632 638 b44 650 b5b
bb2 bb8 b74 680 b86 h?2 b78 784 718 716 722
728 734 740 746 752 758 764 778 776 782 788
774 800 806 812 818 824 830 836 842 848 854
860 866 872 878 884 898 896 782 788 714 720
226 932 938 944 958 756 762 768 974 780 786
992 998 1884 1818 1816 1022 1628 1634 1848 1846 1852
1858 1864 1878 187 16082 1@88 1694 1188 1186 1112 1118
1124 1138 1136 1142 1148 1154 1168 1166 1172 1178 1184
1198 1196
Press any key to continue . . . _J
COP 3223: C Programming (Functions —Part 2) Page 14 © Dr. Mark J. Llewellyn




More Functions In C

Now let’s write a program that includes more than one
function.

Let’s stick with a problem that you are now familiar
with — generating Fibonacci numbers (ok, maybe you
are not familiar with it yet, but you have heard of it
and seen it!).

In this program we’ll write a function that generates
F(X) where F(X) represents the x™" Fibonacci number.

We’ll also write a function that determines if a given
Fibonacci number is prime.

’
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el e

tJ fibonacci with functions. o l

4
5 #include <stdio.h> Fibonacci number generator function
B fdefine HMHMLRE 30
72
B //function to generate Fikbonaccl numbers
? int fibonacciGenerator (imt walue)
18 {
11 int i: /S l1oop counter
12 int £fik0 = 0; J/f1irst Ffibonaeccili numbsr
13 int fikl = 1; //s=econd fibonasccl numbsr
1 int previousl, previousZ;
15 int result: /X3 Ffibonaccli numbesr
16
17 if (walus == 0]
18 retorn 0
i9 else if (wvaluese == 1)
28 retorn 1:;
21 else {
22 previousz = 0;
23 previou=sl = 1:
24 for (i = 2; 4i <= walue; ++i) {
25 result = previousZ 4+ previousl:
26 previousz = previousl:
27 previousl = result:
28 Y Se=nd for stmt
29 retorn result:
38 YAS=2nd =1s= stmt
31 }//=end fibonacciGenerator function
32
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fiboracct with functions.c

31 //function returns O i1f not prime and 1 i1f prime
35 int testPrimeFikbonacci(int testValus)

36 {

37 int numfactors: /A number of factors of testValus
38 int i; //loop control

39

48 if (testValue < 2){ //number 1is not prim=

41 retorn 1;

42 ¥

43 else

44 numfactors = 0;

45 for(i = 1; i <= testWValue; ++1i)

46 if (tcescValus % i1 == 0) {

4% numfactors++;

48 Y/ /=end 1f stmt

49 Y/ /end for stmt

58 if (numfactors > 2){ //numbsr 15 not prims
3 | retorn 0;

L2 Y/ end 1F

L3 elze

L4 retorn 1;

Function to test if Fibonacci number is prime

55 V//end =1se= stmt
56 Y/ iend =ls= stmt

Y }//=nd testPrim=Fikonacci
L8

-
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fibonacec with funchons.c

%9
68
b1
62
63
b4
65
bb
b7
68
b9
78
st
72
73
4
75
76
'Ly
78
"9
a8
81
82
83

[ B |

int main()

{

y//end main function

Main function

int num; //user entered valus
int 1; //loop control
int fibonacciNumber [MAX] = {0}; //array of fibonaccl numbsrs

for (i = 0; 1 < MAX; ++1) {
fibonacciNumber[i] = fibonacciGenerator(i);
brintf:“Fithacci[%d] = %d\n", i, fibonacciNumber[i]):
}//end for stmt
printf ("\n\n");
for (1 = 0; 1 « MLX; ++1) {
if (testPrimeFibonacci (fibonacciNumber([i]) == 0){
printf ("Fibonacci[%d] = %d iz not prime’\n", i, fibonacciWNumber[i]):
Y//end 1f stmt
else {
printf ("Fibonacci[%d] = %d iz prime‘n", i, fibonacciNumber[i]):
}//end else stmt
}//end for stmt

printf ("\n\n");
system("PAUSE™) ;
return O;

M
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v KANCOP 3223 -

ibonaccilA]
ihonaccill]
ihonaccil2]
ihonaccil3]
ihonaccil4]
ihonaccil5]
ihonaccil6]
ibonaccil?]
ihonaccil81]
ihonaccil?1]
ihonaccil[1A8]
ihonaccili1]
ibonaccil121
ihonaccil13]
ihonaccili4]
ihonaccil15]
ihonaccilie]
ihonaccil17?]
ihonaccil18]
ibonaccil1?1
ihonaccil28]
ihonaccil21]
ihonaccil[22]
ihonaccil23]
ibonaccil241
ihonaccil25]
ihonaccil26]
ihonaccil27]
ihonaccil[28]
ihonacci[29]

787
1597
2584
4181
6765
10946
17711
28657
46368
75825
121393
196418
317811
514229

ibonaccilB1]
ibonaccilil
Fibonaccil2]
Fihonaccil3]
Fibhonaccil4]
Fibonaccil51
Fibonaccil6]
Fibonaccil?1]
ibonaccil81]
ibonaccil?1]
Fibonaccili8]
Fihonaccil11]
Fibhonaccil12]
Fibonaccil131]
Fibonaccili14]

Fihonaccil181]
Fihonaccil1?]
Fibonaccil281]
Fibonaccil211]
Fibonaccil22]

Fihonaccil26]
Fihonaccil27]
Fibonaccil281
Fibonaccil291]

iz prime

iz prime

iz prime

iz prime

iz prime

iz prime

iz not prime

13 is prime

21 is not prime

34 is not prime

L5 iz not prime

89 iz prime

144 is not prime
233 is prime

377 is not prime
618 is not prime
987 is not prime
1597 is prime

2584 is not prime
4181 i=s not prime
6765 is not prime
18946 is not prime
17711 is not prime
28657 1=z prime
46368 1s not prime
75825 1is not prime
121393 is not prime
196418 is not prime
317811 is not prime
514229 is prime

20 LF L DD ek =k

ress any key to continue . . .
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Practice Problems

Write a C program that uses a function to simulate throwing two
standard dice and incorporate this function into the program
where the main objective of the program is to play the game of
craps. Have the program play 5 games in one execution of the
program. The rules for craps are given below.

Two standard die are thrown by the player.
If the sum of the two die on the first
throw 1s 7 or 11, the player wins. If the
sum 1is 2, 3, or 12 on the first throw
(called “craps”), the player loses (1.e.,
the house wins). If the sum 1is 4, 5, o6, 8,
9 or 10 on the first throw, then that sum
becomes the player’s “point”. To win from
this point, the player must continue
rolling the dice until vyou “make the
point”. The player 1loses by rolling a 7
before making the point.

”
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e+ K:\COP 3223 - Spring 2009\COP 3223 Program Files\Functions in C - Part 2\crap game.exe M (=]

AME 1 i
layer rolled
oint iz 6

-

=
[=1)
=
]
=z
7
=]
el
=
]
="
! i G GF = bt
Wb O D0 e G
i unni
= b=k CF D [=a]

+ o+

layer rolled
layer loses

layer rolled 2 + 1 =3
layer loses

layer rolled 5 + 5 = 10
oint iz 18
layer rolled 6 + 4 = 18
layer wins

AME 4

layer rolled 2 + 2 = 4
oint iz 4

layer rolled 5 + 5 = 18
layer rolled 2 + 2 = 4

layer wins

AME 5
layer rolled 1 + 6 = 7
layer wins
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