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» Functions and how to define them

Arguments and return values (& & 21 At 2t 2| & g))
Function types (&) ==2| UIO0IH &)

Declaring a function (& == & &)

Recursion (XH )

Pointers : a first look
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What Is 1t?
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Functions: a self-contained unit of program code designed to
accomplish a particular task.

o SFAFILIOI EX EHO

O SH RS LT SYNOZ
MYE T2 DCO| B e

— EX) printf(): causes data to be printed on your screen

Strlen(): tells a program how long a certain string is.
Why do we need it?

— Only one function can be used many times for repeated work.

— Imagine we write a program for printf() each time you need it. -
terrible!
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Analyzing the program A
Yy
: 5
18 /+ letheadl.c +/ FE
2| #include =stdio.h= SEOUL NATIONAL UNIVERSITY
a1 ¥define WAME "SEOUL MNATIOMAL UMIVEREITH®
47| #def ine ADDRESS "589 Gwanak-ro, seoul Korea®
51 #define WIDTH 40
B
7 woid starbarivoid), /+ prototype the function +/
ok . =
9E int mainivoid) Function prototype (& Z 2 EE}):
}'13 { ctarbar(); tells the compiler what sort of function
12 printfi zstn®, MAMED: starbar() is
13 printfi"Zs¥n", ADDRESS )
14
15 starbari ). f+ use the function +f
1t Function call (& =S &):
17 return 0.
THE causes the function to be
19: L executed
20 void starbartvoid) /+ define the function +/
218 14 : TR StA X Ol
20 ot count: Function definition (& ==& 2):
23 specifies exactly what the
25 putchard "+ ); ;
26 putchar( "#in" )
E? } SEOUL MATIOMAL UMIUERSITY

5929 Gwanak-ro, Seoul Korea
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Declaration
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 Any program that uses a function should declare the type
before itisused - & ==2| HIOIEHE 0] & A,

- declaration use :

- definition don’t use :
MStarbar(lo'—d@/ indicates that there is no
- Function type > argument (& %FO'_I Il')

- void indicate that there is no
return value

-Default is ‘integer’

— This line announces that the program uses a type void function
called starbar() & compiler expect to find the definition for this
function elsewhere. May put this inside main()
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Argument (& & Q1 X}
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¥define WIDTH 40
¥define =FPACE -

woid show_n_char{char ch,

int num?;

1int main(woid)

 ch & num: argument (&

M & OI A, formal argument

(& A & QI X or formal parameter (& A1 0K JH 21 %)

e ch: char type, num: int

void show_n_char(ch, num); -
char ch

g

Int num

Valid (but old style)



. 2 Y
Functions iy
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Arg u ments (II-I lE_!- lo I II-) SEQUL NATIONAL UNIVERSITY
show_n_char{ =", WIOTH ). S+ Uusing con
putchar( #n’ .
show_n_char{ SPACE, 8. A+ Using cons

printfl "I=stn” . MAMFD.

spaces = (WIDTH - strienf ADDRESSY) / 2
f+ Let the program calculate
A+ how many spaces to skip

show_n_char( SPACE, spaces ) /+ use a variable as argument

 SPACE, 8: actual argument (& & & 21X}

o Formal parameter (& &) OH JH 2 ==): called functioin -
show_n_char()

o Actual argument (& & & & @l A}): calling function — main()
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Arguments (II-I lg—!-lOI II-) & rEturn Value SEQUL NATIONAL UNIVERSITY

* Argument send information to functions.

argument

Calling function —> |
ex) main() <« Function to be called

Return value

ol
@ AMelE M=
2]




Functions
Local and global variable (K| & 281 4=2 & & & )
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* You generally inform the compiler about functions by
declaring them in advance — should come before it is used.

* Function should be declared by type.

o A function with a return value should be declared the same
type as the return value.

« |If no type is given = default is ‘integer’.



Recursion (XH7)

Liinclude =stdino. h=
long rfact{int n)
Sint main{woid)

]
int num = 4;
printf("TH #: Ed! = f1dfin”,num, rfact{num));
return 0.
I
= long rfact{int nJ fATHFE MESIE T
!
long ans.
if (n=0)
ans=n + rfact{n-1M
else
ans = 1. e
return ans; AT 3t =
} Press any key to continue .
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Compiling programs with two or more iy
. 0, 4
Source COde fIIeS SEOUL NATIONAL UNIVERSITY
S— uale.hntel.c -~ Ba = AM T2 +
f+ Listing 9.102F & IO o st */
#include <stdio.h>
finclude “hotel .h” /+ 7|8 A2 Helgh g5 MY «f usehotel.c
a int ma inlvoid) - Contains main()
{
int nights,
a/+ hotel.c —— 52 Tg| T$ 5 +/

| #include <stdio.h=>
L¥include "hotel.h”
3 int menui{void)

(o hotel.c
Iint code, srtatus: . . e
- function definitions

printf{ "®nXsXs¥n”, STARS, STARS):
printf{"#Hsl= 28 HE S UM Z(EHAE 500" )

af+ hotel.h — hotel.cE %Ft 7]& &2 g M +/
fdef ine QUIT 5
#def ine HOTEL1  80.00 hotel.h

#define HOTELZ2 125.00
#def ine HOTEL3 155.00
fdefine HOTEL4 200.00
fdefine DISCOUNT 0.95

Hreabk ina Q@TIDD "hsidsddidddddddddbddddddd i dd d d b dod dod "



Pointers: a first look ia?;
What Is 1t? -

SEOUL NATIONAL UNIVERSITY

 Pointer: a variable whose value is a memory address

o LOIH= =48 a2 2 JtAl= B0[Lt,

— Charg H4= > =Xt
- inted He >
- LOIHHEH >

People: a name and a value

Computer: an address (a computer’s version of name) and a
value



Pointers: a first look
What IS It? SEQUL NATIONAL UNIVERSITY

pll gt2al =40]4,

¢ HO| 2 = [
HOIEf poj ter a0l FAZ IH! aZ Jfel2!ICt.

char a:

char *p;

p = (ka)
i

B 0] HEYA

0| ‘p= a2 7RJ7Icf 2k 3L



Pointers: a first look i
What IS It? SEOUL NATIONAL UNIVERSITY

« & operator gives you the address for a variable

pooh = 24;

pooh: 23 =2| 0| &, &pooh : H 2| == (ex. 0B76)
Printf(“%d %p\n”,pooh,&pooh);
24 0B76




Pointers: a first look
the indirection operator(Zt& AMKH oo

> b=a

pt Jteld|l= =22 &k

ex)

a=3;

p=&a /as Jtcldl= E2IH
@)

=
b="*p; /pOl Jtel2|] UY=+=42
ed= b0l CHE

FRIE] pof #4 20| FAE Y HOIE] pE AKZ310d, ti4: 29| 22 W4 poi| iR



- : FSR%
Pointers: a first look g}_‘;
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« Above does not provide sufficient information.

* Various types take different amount of memory and some
pointer operations require knowledge of that size.

— Int *a
— Char *a

— Float *a

 Space between * and the pointer name Is optional.



Pointers: a first look o @éﬁ
Why dO We need It? (gH J‘é! Q 6=I-DI-?) SEQUL NATlo::LUNIVERSITY
Bl Swallrlé.c - FOEHE AMZEctH HWES HIEH FHECE +/

xinclude «<stdio.h=
void interchangelint + u, int + v

=int main{void)

{

int = =54, v = 10 ‘ y -
Send ‘address’ instead of the values.

printfl " @ = A w = Fd, v o= Idiip" ow o w i
interchangel&x, &vi J+ Trso F4 5 FAEHEFICE */
printfi "W = =\w = Id, v = Idiin", =, .
return 0.

I

Evoid interchangelint = u, int *= w)

{
int temp:
temp = +u; = o?F PHE|F| D Sl Fa42 AFE Z=CF #S
| = Y
*y = tenp.
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Pointers: a first look
This is why...(0| 2{ A

Z M interchange() I+

=2l H==0]| AISHO0|ct=

=L Main()0ll &==28 & M& &0

F

)
)

1

interchange()
off &=

=
=
H



B+ swapl.c —- HHFREI &5 H1 HE S

14

Ainclude «<stdin. h= = 18
void interchangelint u, int v}, J/+ T MM cont inuwe
Eint main{void)
{ SEQUL NATIONAL UNIVERSITY
int ¥ =58, v =10
priptfi " ® = w2 = &d, v = Idiin", ®, wu - = =
interchange(x, ) > Call by value (3/'(0" o| &t 2=)
BrIncT. o = = =% = #d, v = Zdiin", =, vn
return 0. B+ swapd.c - EUEHE METtH HWES HIEH F>HEFCE +/
¥ #include =stdio,he
- _ _ _ | woid interchangelint + u, int + v}
gvoid interchangelint u, int w) J+ T
(R =int main(void)
int temp: I
int &« =5, v = 10.
temp = u;
u = v printf( @ E F ow = w4y o= Edfint, w, v
¥ o= Temp interchangel&x, &) F+ T3 F45 HFTC */
' T orintil A E = w o=, v o= dint, x, vl
/ return 0.
}
Call by address (=20l 28t S &) . .
_/0id interchangelint = u, int * v}
{
int temp:
— temp = +u; S+ 0?b JHE{F| D Sl 49 WfE 2H=Ch o+
J_ulEl' ,:1 X 5. v =18 ] = *V,
nWE = x =18, y = £y = tenp.
Press any key to continue . 1




Today B A
Chapter 10. Arrays and Pointers (Hi € 1t L O1E])

« Arrays — Initialization, assignment, E.. ﬁ
* Multidimensional arrays
y ‘§§> at3)
» Pointers and arrays = et
* Functions, Arrays, and Pointers feb oG
* Pointer operations




Array (HH €) iy

What IS It? SEOUL NATIONAL UNIVERSITY
Array (BH &) a series of elements of one data type
s&¢etotLte GOl P& ASE B A

o Array declaration (HH £ & &1): tells the compiler how many
elemnts the array contains and what the type Is.

1 BHE0] 2O EAE AL JLH, A=

HOIE= 0] 2AQIAl & IHFE 2 Ol Al & 2 =L

* Array elements can have the same types as ordinary
variables.



Array (Hi E) B
DeCIaratlon SEOUL NATIONAL UNIVERSITY

mtqkﬂi

Index

e —

[ ] identify candy as arrays

AALE 0%E AR
mjoof, 84 4Ech o

15t element of a: a[0]

s LIC
A ol gt

o 2'd element of a: a[1] " i
OHE AlRteh= HiES aiListLIe] MXIE al0], J _‘jg; _
o A HeYLIch alt], - 2 LIEfdLCt \J" |

3delement of a; a[2] .

/

4t element of a: a[3]

ol
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« Use{}and, toinitialize.
Int main(void)

{
Int a[4] = {1, 5, 8, 11};

« If you don't initialize them, they might have any value.
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Array (HH &) Az,
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lig #+ day_monl.c -- prints the days for each month +/

2 #include =stdio.h=

3i| #define MONTHE 12

4

e int mainivoid)

Gif {

7! int daws[HMONTHE] = {31,28,31,30,31,30,31,31,30,31,30,31};

8 int index:

9 )

10 for (index = 0; index < MONTHE: index++) has 31 daus
1 printf(“Honth Zd has £2d davs.#in”, index +1, 1as AYS -
12: davs[ index] 3 has 28 days.
13 has 31 days.
14 return 0; has 38 days.
15:] } has 31 days.

haz 38 days.
has 31 days.
has 31 days.
haz 38 days.
18 has 31 davys.
11 ha=s 38 davys.
12 has 31 days.

=5t 3 0L 3Lt

1
2
3
4
o
b
7
8
9
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o Partial initialization = compiler initialize the remaining
elements to 0.

g /+ some_data.c -- partially initialized array +/

2 #include =stdio.h=

Jibgdefine SI1ZE 4

4 int mainf{void)

SH

G int some_datal2I1ZE] = {1492, 1066},

7! int i

8: —— ,
9| printf{ E2siidstn”, RGN EN =iy Steam.
1|:| i, "some_datali]” i =zome_datalil
11 For €0 = 00 0 = BIZE: i++] A 1492
}gé printf{"Z2dit4a¥n”, i, some_datalilJ 1 1066
14§ return 0. 2

15:] 1 3
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initialization (=213}
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2 L#include <stdio.h=
22 int main{void)

18+ dav_mon?2.c -- letting the compiler count elements +/

int daws[] = {31,28,31,30,31,30,31,31,30,31}:

sizeof davs / sizeof dawvs[0].

41

hi const

i int index:

i

g for {index = 0 index 4
9;

10 days[ index] )
11

12 return 0

13 1

14:L

40/4 =10

* sizeof : size of a type In byte.
— sizeof days, sizeof(days), sizeof(int), size}@

printfy "Month Z2d has #d davs/#in",

Index +1
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A _ %’,:é
initialization (= J| 3}
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designated initializer (Xl & z=J| 3} At)

— To pick and choose which elements are initialized
int arr[6] = {0,0,12,0};
identical
int arr[6] = { [2] = 12};

— After you initialize at least one element, the uninitialized elements
are setto 0
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assigning (HH € 0fl 2t CHI 5D -
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« After an array has been declared, you can assign values to
array members by using an array index.

— EX) evens[0] = 2; evens[1] = §;

FEHE Ol 2t = CHEY
#include <stdio.h>
#define SIZE 50
Int main(void)
{
int counter, evens[SIZE]
for (counter = 0; counter < SIZE; counter++)

evens[counter] = 2 * counter;
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assigning (d
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/* nonvalid array assignment */
#define SIZE 5
int main(void)

[
1

/
int oxen[SIZE[ = {5,3,2,8}: /* ok here
int yaks[SIZE];

ydkS = OXen, © Not allowed

I} e [ T°7 1 — 1™ W In'.--.r'--'. B 4 - l.ﬁ!-;r'
yaks[SIZE] = oxen[SIZE]: (* invalid ,
i e TTC 1 — [ n N 1 » | { oy | \ *
yaks[SIZE] = {5,3,2,8)} [* 00esn't work *
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E%
(=
)

 The compiler doesn’t check if the indices are valid.

— When invalid indices were used,

— Computer work oddly, it might abort (23 &), alter the value of other variables

= // bounds.c -- exceed the bounds of an array

1

2| #include =stdio.h=

s lgdefine SI1ZE 4

47 int main{void)

SHR

G int wvaluel = 44,

T int arr[S1ZE].

a int wvalue? = 38. =

q int i valuel = 44, value2
10 4 -

11 printfi“valuel = #d, value? = Zd#fin", wvaluel, valuel)

12 Foar (i = =1; | == SI7ZE: i++])

13 arr[i] =2 = | + 1;

14

15§ For ©0 =-=1; 1 = T j++]

16 printfl"22d  Zd¥n™, i . arr[il}n

17 printfi valuel = Id, value2 = Id¥n”, valuel, wvaluel) —8589934608

183 44
;gé ! return 0 valuel = 44, valueld
21:L AHEzrdE o5 2L =
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« C doesn’t check if the indices are valid.
— Allows a C program to run faster

— C trusts the programmer to do the coding correctly = rewards
programmer with a faster program

 Remember that index start from 0
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« Newin C99

* Visual C++ doesn’t support this.

* You may use ‘gec’ for this function.



Array (Hi €)
multidimensional arrays

« Using array of arrays can be useful.

— EX) five years of monthly rainfall data

— float rain[5][12] Is much better than float rain[60]

rain[0]
rain[1]
rain[2]
rain[3

rain[4]
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multidimensional arrays
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Column 0 Column | Column 2 Column 3
Row0o a[ 0]J[ 0] alfo01[1] afo0o][2]1 a[o0][ 3]
Row!l a[1]J[0]1 af1]1[1]1 alf11C2]1 al[1]1[ 3]

Row2 a[21[ 0] a[21[ 11 al[ 21021 a[ 2 1[ 31

‘ T_
Column index

Row index
Array name




Array (HH &)
multidimensional arrays

2D view Is merely convenient way to visualize. 2D array Is
actually stored sequentially,



Array (HI &)
multidimensional arrays - initialization ... «oom e

 Similar to 1D, but use { two times.
int matf2][3] = {{1,2,3},{4,5,6);  Or int mat[2][3] = {1,2,3,4,5,6}

mat[0][0] =1 mat[0][1] =2 mat[0][2] = 3 -
mat[1][0] =4 mat[1][1]=5 mat[1][2] =6

int mat[2][3] = {{5,6},{7,8}} int mat[2][3] = {5,6,7,8)
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{ Af For each wear, sum rainfall for each month
month = MOMTHS:

for {month = 0, subtot = 0:

subtot += rain[vear][month]:
printf{"Z6d Z15.1fHn",
total += subtot:

}

2000 + vear, subtot);
A4 ototal for all vears

month++3

average ror seVeral Mears oOor rafnrali data +¢
finclude =stdio.h=
fdefine MONTHS 12 Afonumber of months in a wear
_gdefine YEARS a] A7 number of years of data
2int main{woid)
A oinitializing rainfall data for 2000 - 2004
oot Float rainl YEARSTTMONTHS] =
{
{4.3,4,3,4,3,3.0,2.0.1.2,0.2,0.2,0.4,2.4,3.5,6.6}.
{8.5,8.2,1.2,1.6,2.4,0.0,5.2,0.9,0.3,0.9,1.4,7.3},
f{9.1,8.5,6.7,4.3,2.1,0.8,0.2,0.2,1.1,2.3,6.1,8.4},
{7.2,9.9,8.4,3.3,1.2,0.8,0.4,0.0,0.6.,1.7,4.3,.6.2},
{7.6,5.6,3.8,2.8,3,82,0.2,0.0,0.0,0.0,1.2,2.6.5.2}
1
int vear, month:
float subtot, total:
printfi" YEAR R&INFALL ¢ inchesi#in” ).
for (wear = 0, total = 0: wvear < YEARE, vear++)

PTINLTL WHITE YEarly average 15 .11

total SYEARS
printf{ "MONTHLY AYERAGES: #intn™ )
printf{" Jan Feb Mar &pr Hay
printf{" Mow Dectin”);

Jun

EIEER

o

ul  Aug

s

=ep  Oc

t LI o

for (month = 0; month < MOMTHS,

month++

{ Ad For each month, sum rainfall over vears

for (wear = 0, subtot =0;
subtot += rain[year][month]:

printf{"z4.1f ", subtot/YEARS )
1

year < YEARS:

The yearly aver:ige is

MONTHLY AUVERAGES =

printf( #n"

ot 0

YEAL++ )

Initialization

Nested loop

Print out monthly
average

392.4 dinche=.

Aug Sep Oct
A.3 @A.5 1.7

Mow
3.6

Dec
6.7




Array (HH &)
multidimensional arrays — 3" or higher
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« Can be also used
« Int box[10][20][30]
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Pointers and Arrays (IECIE 2L BHE) ..o cuversm

Array is simply a disguised use of pointers. (HH & H J[ =
dllz= 282 HEE A= 0l = Jtotlt)

e HIEZ =2 = 1 EZ 2| A& =+=40[L

Pointers can do array subscripting operations.

For an array flizny, the following Is true.
— flizny == &flizny[0]

— Both flizny and &flizny[0] represent the memory address of first
element. Both are constants because they remain fixed.
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=%
N

ST
&

LSS

L

==
V‘E

3/ pnt_add.c -- pointer additiaon

ginclude =stdio.h=
- fdefine S1ZE 4
Sint main{yoid) 2byte
{
Assign address of array to pointer
Lgti = dates, Adoassian address of arrav to pointer
tf = hills:
printf{"¥23s #¥10s¥n", “short”, “double” ).
for {index = 0; index =< ZI1ZE: index ++)
printfi"pointers + fd: f10p Z10pHn-,
index, pti + index, ptf + index).
return 0.
'

zshort double
HA17FF2A A1 7FEERA
A817FF22 A017FEESB
B817FF24 A1 7FEFA
B817FF26 A1 7/FEFS8

S FEMAE - .
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pOinterS and arrays SEOUL NATIO::L UNIVERSITY
o 22|Jt AtEole= AIAEIZ IO E (byte) &Rl =2
=2t O A &L,
o LOIHN 1= HoltAH Ce= ot JIFHPSE [Hetlt
(short — 2 byte,int — 4 byte, double — 8 byte).

+ =, ZA0L TS HHOIE D} OtLI 2t TS

& A (element) 2| =42 SIHetlCh - I

O
Jt2I31 = A o ZRE & 15 0F 5t 01 %,

 UIOI& 24 Xl(data obje

Ct)EtlA A ot=
= A= OO0 NE SFH= 28 H2=E

=10




Pointers
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pointers and arrays

==~ 0] C}.

=

X

— DJH
—

= _1240] Jtel 2|

|DI—
BA

@)

Ol E:

¢

bof|

AEsI0], W a9 ZE B
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With an array dates,
dates + 2 == &dates[2] /* =2 JF &2 C.*/
*(dates + 2) == dates[2] /* gt 0| & Ct.*/

Close connection between arrays and pointers!!!

Use a pointer to identify an individual element of an array and
to obtain its value.

Two different notations for the same thing.

AMUZ CHH EE=S IS EIIE Z9HEZE
M=¢etCh. ar[n] = *(ar+n)
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*(dates +2) [*dates2| NI AH & 42| gt ¥/
*dates +2  [*dates2] & SR & A2 gf0| 28 H &tL}. ¥/
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1'm/+ dav_mon3.c -- uses pointer notation =/ —
2i| ginclude =stdio.h=
i ¥define MONTHS 12
4iL
REint main{void)
il 4
7 int davs[MONTHS] = {31,28,31,30,31,30,31,31,30,31,30,31};
g int index:
q
10 for {index = 0: index < MONTHE: index++)
11 printf{“Month £2d has #d davs.#n”, index +1,
12 +{days + index)). £ ocsame as days[index]
13
14 return 0.
15i] }
T B A A BF=A
" A
e days + index . days[index]2| =2~

—

+ *(days +index) : 1 &22| gL, days|index]
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Functions that operates on an array

— @ /f sum_arrl.c -- sums the elements of an array

SEOUL NATIONAL UNIVERSITY

Fduse Zuoor Zlu if Zzd doesn't work
Finclude «<stdio.h=
#define S17E 10
~int sum{int ar[]. int n
BNt mairntyard)
{
int marbles[317E] = ¢41,2,3, 4,6, 6,7.8,9, 10}
long answer.
(o - =" =lL'— St A
answer = sumimarbles, 517E ). H == I-Ial Ol-'— ol
printfi"The total number of marbles is Z1d.#%n", answer ).
printf{“The size of marbles is ¥u bytes.fin”,
sizeof marbles);
return 0.
'
@ int sumlint ar[], int n) A7 how big an array?
1
int i:
int tatal = 0.
Ford i =0, i < ni i++)
total += ar[i].
rintf{"The size of ar is Zu bytes.®n”, sizeof ar )
a { 4 } The zize of ar is 4 hytes.
return total: The total number of marbles is 55
} The zize of marblez iz 48 byte=.

Presz any key to continue . . .
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 Suppose you want a function that returns the sum of the
elements of an array, marbles

« Calling a function

— total = sum(marbles);  // Jt

* Prototype (declaration)

— int sum(int * ar) tHSole &+ L2 & EHEY
HHE0IE=2
ANEoteAH

{0

R AL =200 HS0 BHE O
Ui Sol= & A000H 8 == I 21 E O OF BtLH.
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* Definition B AL D210 & 010l AHBE T

int sum(int * a)—— CHS I 2101 WS EICH
{ Intarf |

IntI;
Int total = O;
for(1=0;i<10;i++) [/ &AJ1100H2k) JHE

Crotal+=ar[ilD  flarfi]= *ar+i)2 ZCh

et tola; Use array notation with a pointer
} HLOIHO BHE HIIE ALE
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o Definition (with 2nd argument)

int SU Number of elements
{

location of the array & type of it

int i

int total = 0;

for(i=0;i<n;i++) [/ &AIH10002t0 IS
total +=arf i ]; /larfi]= *(ar +i) 2t & Cf.

return total:
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]
]

int sum(int * ar, int n)
intsum(int* ,int );

(

( L
( = Four prototypes are identical
(

int sum(int arf |, int n);

Int sum(int [], int) ;

int sum(int * ar, intn) __
{.}

= Two definitions are identical
Int sum(int ar[ ], int n)

{..} —
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— @ /f sum_arrl.c -- sums the elements of an array
Fduse Zuoor Zlu if Zzd doesn't work
Finclude «<stdio.h=
#define SIZE 10
~int sum{int ar[]. int n
BNt mairntyard)
{
int marbles[S17E] = {1,2,3,4,6,6,7,8,9,10};
long answer.
o2 X CHo| 5= SFA
answer = sumimarbles, S17EN HHEE '—E'—I}E AI-OOl-'— o
printfi"The total number of marbles is Z1d.#%n", answer ).
printf{“The size of marbles is ¥u bytes.fin”,
sizeof marbles);
return 0.
'
@ int sumlint ar[], int n) A7 how big an array?
1
int i _ _
int total = 0; Size of marble is 40 bytes
For( i = 0i 0 < i) Size of ar is 4 bytes
total += ar[i].
intfl"Th ' f is Zu bytes.#n”, si f .
Printff e size of ar is #u bytes. ¥n", sizeof ar) The size of ar is 4 hytes.
return total: The total number of marbles is 55
} The zize of marblez iz 48 byte=.

Press any Key to continue . . .
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B+ sum_arr?2.c -- sums the elements of an array +/
L#include =stdio.h=

#define SIZE 10

| int sumpfint + start, int + end).
B INL maln,vord,

{ Use two pointers to describe the array
int marbles[S1ZE] = {1,2,3,4,5,6,7.8,9,10}:
long answer.
Lgnswer = sump(marbles, marbles + SIZEL
printfi"The total number of marbles is #1d.¥n", answer )
return 0.
'

A e oointor arithugtic +/
2 int sumptint *+ start, int + end?

{
int total = 0.
while {start = end)
{
total += +start) A+ add value to total */
start++; A+ advance pointer to next element +/
I
, The total number of marbles is 55.
return total:
'

Pressz any key to continue




Pointers £
. . ﬁ-‘%}.{&b
USIng POI nter Paramete rS SEOUL NATIONAL UNIVERSITY

-

e e et Lrs
=int sumplint + start, int + end)

1 i ..
int total = 0; / Use second pointer to finish loop
while {start < end)
!
total += +start: /+ add value to total ¥
start++; J+ advance pointer to next element +/
1
return total:
[
e A& CE MHel&= dA=enddt Ji2| = & A 82 &0
O| = 9| A O
ML 1L O
e CoHiES Fst 22U EHA BHES 2 HIZ OIS = HM
FIXE Iteld= BEeHII Rass BE&.

e answer = sump(marbles, marlbes + @) < & 0|88
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while {(start < end)

total += +start:)/+ add value to total +/
f+ advance pointer to next element +/

o total += *start++

Qb s QHES I LK D QEZ A BEOR
208 > LOIE| AHHI(240] OFLI )Jt S}



14+ order.c -- precedence in pointer operations +/
¥include =stdio.h=
int datal2] = {100, 200}, .
int moredatal?] = {300, 400}:
T gint main{void)

d
int =+ pl, * p¢, * pd.
pl = pZ = data.
pad = moredata.
printfi™ +pl = Zd, *p2 = £d, +pa = fdiin”,
*p . o ) +pa )
printfi"+pl++ = EId, +++p2 = Id, (+p3)++ = Zdiin",
*pl++ , *++p? . L+p3 4+ )
printfi” +pl = &d, *pd = Ed, *p3 = £d¥in”,
+p \ +pe \ +pa
return (. - 188, *p2? - 108,
! = 188, *=++p2 200 .

= 2084. =#=p2 = 204.
any key to continue
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 Assignment

— ptrl = urn; /lassign an address to a pointer
* Value finding

Taking a pointer address

Adding an integer to a pointer

Incrementing a pointer

Subtracting an integer from a pointer

Decrementing a pointer
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« Differencing

» Comparisons



B4 ptroops.c -- pointer operations

Leinclude =stdin. b=
Bint main{void)
{
int urn[&] = {100,200, 200,400,500},
int + ptr1, * ptr2, *ptra.
ptr1 = urn. A4 assign an address t
= ptr2 = gurn[2]:; Afoditto

Ad dereference a point

B CA\Windows\system32\cmd.exe

pointer value, dereferenced pointer,. pointer addr
it AR AFMR  sotwl =100 &ntwrl AA1 AFMR(C

an int to a pointep:

4 = AA14F7A8,. =(ptrd4 + 3> = 464

after ptrl++:
AR ARG sutel  =2AA Aot

A1 4F7R I

after —ptr2:

i . . A4 the address of a po @P14F79C, *ptr2 = 200, &otr2 - 0014F780
printf{"pointer value, dereferenced pointe
printf("ptr1 = Zp, +ptri =Zd, &ptr1 = ZpHn Pointers reset to original values:
ptri, +ptri, &ptri Lhtrl = BB14F798, ptr2 - BA14F7A0
L pojpter addifion subtracting one pointer from another:
ptra = ptri + 4 ptr2 = BE14F7A8, ptrl = BA14F798, ptr2 — ptrl = 2
printf{"#nadding an int to a pointer: !ﬁﬁ}
printfi{"ptr1 + 4 = Zp, *(ptrd + 3) =
ptri + 4, *iptrl + 3,0}
ptri++,; A Increment a pointer
printf{ "#invalues after ptri++:#in" )
printfi"ptri = Ep, +ptrl =%d, &ptr1 = ZpHin",
ptri, +ptri, &ptril
ptr2--. /¢ decrement a pointer
printf{"#nvalues after --ptr2:4n" )
printf{"ptr2 = Ep, +ptr2 = #d, &ptr2 = #Ipiin’.
ptre +ptr?  Epntr?
--ptri; f4 restore to original walue
++ptr2) £ restore to original walue
printf{"#nPointers reset to original values:$n" ).
nE R X T A . T T o T o R - L
A4 subtract one pointer from anothed
printff "#nsubtracting one pointer from another:#in”

‘ptr2 = Zp, ptrl = Ip, ptrZ - ptri1 = Zdin”,

ptr2, ptrtl, ptr2 - ptri}:

printfi
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uninitialized pointer

« SOFHCION H&EE X 220, HEIH| ol
ULH
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S
ol
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220 82 e D [0S MA 6| 2 s
HPels stetel Xl &=L




Today
Chapter 10. Arrays and Pointers (B &

o Arrays
— Initialization, assignment,
— Multidimensional arrays
— Pointers and arrays
 Pointers

— Functions, Arrays, and Pointers

— Pointer operations
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Using const for formal parameters
* Pointers and multidimensional array

 File I/O functions

« How to process files using C's standard I/O family of functions

Text/binary modes

Text and binary formats
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