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 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
the indirection operator(Zt& AMKH oo

&> b=a

pt Jteld|l= =22 &k

ex)

a=3;

p=&a /as Jtcldl= E2IH
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Pointers and Arrays (IECIE 2L BHE) ..o e

Array is simply a disguised use of pointers. (b
sllees ZOH2 HEE AFS0H =2

CHiZ e = o AIR=AQ|C

e
FE
N
[

ot 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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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.

AMHZCHH HEE2UHEHI|IE ZOHE
M=stCh ar[n] - *(ar+n)




Pointers

Pointers and Arrays (2 21 & 2t Bl E)
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i++ 1 printf{ “E6d", arvli] L
"EEdT, +{ptr + Q)0
"EEAT, +Cary + i) N

"REd”, ptr[il]

11 ginclude =stdio.h=

2Eint maingvoid)

EHI

4 int ary[5] = {10, 20, 30, 40, GO}
B int =ptr, i.

it ptr = ary.

7

8! for (i =0 i < B

q; printf( "#ntin" ).

10 for (i = 0; i=h: i++) printfy
11 printf{  intn" )

12 for (i = 0; i=h: i++) printfy
13 printf "#ntn"

14 for (i = 0: i=5) i++) printf{
15 printf "#ntn"

15

17! return 0.

18:L}

pointer2.c
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o LOIHO 1= Holt&AH Ce= otlel J|FEHRP S [Hetlt
(short — 2 byte,int — 4 byte, double — 8 byte).
o« =, =) US HIOIE DL OFL| 2t P

& A (element)2| =42 SIHeHCH- L OIE D}
Jte|dl= B2 SEFE 8ol OF PE Ol #=.

« HI0|E 24 Xl(data object)= et= M &ot= O A= E
= A= U0l HE FdFE etA Oz A& o=
%OJ.

p/t LOIEH Ha M p+idt
O|0|ol= gt2

p + i* sizeof(CH & Al) OI Ct.
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11 #include =stdio.h=
2 int main(void)

EHIN
4 int arw[5] = {10, 20, 30, 40, 50}:
al int +ptr, i
i ptr = &ary[Z2].
T
8: for (i =0 0 = B i++) printf{ "Z6d", arw[i] X
q: printfi "#nfn” )
10; for (i = -2, 0 = 3 i++) printf{ "Z6d", =(ptr + i)}
11 printfi "#nfn” )
12 ;
13 return 0: 18 28 38
14:L}
_ 18 28 3Aa 48
pointer3.c

HZ51240 012 3L S2AA D
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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 F=A01D] HS0 BHE O
Ui Sol= & A 00008 == I 21 E O OF BtLH.



Pointers i
Functions that operates on an array o o v

* Definition B AL D0 & 010l ALBE 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
} HLOIHOI BHE HIIE AIES
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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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Pointers Ao
Using Pointer Parameters "
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&x

==
V‘E

4
ES
=

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




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 . - 108,  *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



Pointers (L
Pointers and multidimensional arrays

e int zippo|3][4]

o zippo= 1 BHE 2| HEM HA2 =4
—> Zippo ==&zippo|0]
-> zippo|0] == &zippo[0][0]
—*(zippo|0]) ==zippo[0][0]
—>*(zIippo) == zippo|0]

Column 0 Column | Column 2 Column 3

Rowo al 0J[ 0] alO0Jf1]1 alo0][ 2] al01[3]
o **ZippO:ZippO[O][O] Rowl a[ 11001 al131[11 a[131[2] a[11[3]

Row2 a[ 21[ 0] a[21[ 11 al 21021 al 21[ 3]

.




Pointers (i
Pointers and multidimensional arrays

. B HS

zippo[ m ][ n ] == /" *(*(zippo+ m) + n)

o %C_/* g lg:| Compiler use these form =

faster computation.

&Zippo[m][n] == \_(*(zippo+m) + n)
 2XHR HIE S UEtWH=E Z2H H0H=*E F HE
AHOIEHIEﬁBtZ LIEFHCH *E 6L A S [ O & 5
=28 LHEIY 2 2XH& EOIH,

o 1XHSE EOIE - *zippo = a4
o 2X3 L OIE - ** zippo = &t




Pointers B
Pointers and multidimensional arrays

17 #include =stdio.h=

2 int mainivoid)

ST

4 int ary[3]1[2] = {{1,2}.{3,4}, 15,6}
1 int i,

fi

7 for(i =00 0 = 37 i++) {

8 printf{"#n «(ary+Ed) @ Zp#t", 0, #(ary+i)h
0 for (j =05 ] = 25 j++]
10: printfl"E5d", +{+(ary+il+j )
11 }
12} printf{"#n" )
13
14 return 0.
T

A017FF14
#*{ary+ld A017FF1C
#*{apry+d H01°7FF24

y B EEREEE

= ary+@>




Pointers L
Pointers and multidimensional arrays

8/+ zZippol.c -- zippo info +/
iLginclude <stdio.hs
B int maintvoid]

1
; int zippol4l[2] =4 {2.4}, (6.8, {1.,3}, 15, 71 h
i
: printf(" zippo = Ip, Zippo + 1 = EIp#n”,
I Zippo, zZippo + 10
I printfi"zippol0] = &p, zippolO] + 1 = Zpfin”,
| zippo[0O], Zippol[0] + 13
printf{" +zippo = Ip. *Zippo + 1 = EZp#n”,
| +Zippo, +Zippo + 1M
} printf{ "zippo[0][0] = EZd¥n", zippolOl[O]
L printf(" +zippo[0] = Zd¥n", =*zippol[0] ).
i printfi” +xzippo = Idfin", ++zippoy
I printfi” zippol2][1] = Zd#fn", zippol2]1[1] N
| printf{ " +{+(zippo+2) + 1) = Ediin", *=(+{zippo+2) + 120
}
| FeLdrn .
1y 4 byte x 2 = 8 byte ippo - BBLPFFAC,  zippo + 1 - BA17FF14
4 byte x1=4 byte ] BA17FFAC, zippolB]1 + 1 = BA1YFF18
i BA1FFAC . #zjppo + 1 HA1YFF1H4
4 byte x 1 =4 byte ' =

*zippo[H]l = 2

¥z ippo = 2
zippol[21[11]
*=(¥{zjppo+d> + 1D

-—L 4 -  —
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84+ zippo2.c -- zZippo info via a pointer variable */ %@é
Linclude <stdio.he FooeaX
E;rlt |TIE|.||-I|: II"IDIEI:I SEOUL NATIONAL UNIVERSITY
int zippoldll2] = { {24}, 16,8y, 11,3}, 15, 71 1
int (+=pz)[2]: 1o oo — A O
— == TP 2XHE BHE 2 Jidldl= EolE Ha0l 8
inte SSIOHA2| b
printf(" pz = &p, pz + 1 = ZIpHin”,
Pz, pz + 1M
printf{"pz[0] = &p, pz[0] + 1 = ZpHin",
pz[0O], pz[0] + 1u
printfl" =+pz = ip, *pz + 1 = IpHin”,
*pZ, xpz + 10
printfi "pz[0][0] = Zdiin™, pzlO]l0O] N
printfl" =+pz[0] = Zdiin", +pz[0] )
printfl” x+pz = Id¥in", *=+pz ).
printfi” pz[2][1] = Zd¥n", pz[2][1] X
printfl "= x{pz+2) + 1) = £dlin", +(+=(pz+271 + 1)1,
\ return 0.4 hyte x 2 = 8 byte pz = BA17FFRC, AA1?FF14
A bytex 1=4 byte pz[A] HA17FFAC, p=lL = AA17FF18

»pz = BA17FFAC,
4 byte x 1 = 4 byte el - (011601 = 2

=*pz [H@ 1
*Hp= 2

pz[2]1[1]

= BA17FF14
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Functions and multidimensional arrays ... weow vwvess

 2XHE B2 = ME QA= of= 2| O (ptot
A0 =2 [

)
It junk(3][4] = {{2,4,5,8},{3,5,6,9},{12,10,8 6}

* void somefunction (int (* pt)[4]); or

« void somefunction(int pt[ ][4]);



g4 arrayed.c -- functions for 2d arravs

1

i ¥include <stdio.h=

3| #define ROWS 3

Al gdefine COl s 4

Fi| woid sum_raws{int ar[][COLE], int rows)

Filwnid som colstint TITEOLST, ot 1 AA ok tooomit pamnes |
Tilint sum2d(int (+arJ[COLE], int rows): /F another swntax I
giEint mainyoid)

gil

10 int junk[ROWS][COLS] = §

11 {2,4,6,8},

12 {3,5,7.41,

13 {12,10,8,6} S Ol Sk DD}
1 b St Eo| gt = 242
16 sum_rowst junk, ROWS):

17 sum_colstiunk, ROWS):

18 printfi"Sum of all elements = Zd¥in", sum2d{junk, ROWS)3;
19
20 return 0:
21}
1
caEvoid sum_rowstint ar[]1[COLS], int rows)
4 I
258 int r.
26 int o
27 int tot:
28
29 for {r = 0; r < rows) r++)
30 {
31 tat = 0!
az for {c =0 o < COLS) c++)
33 tot += ar[rllcl:
a4 printf{ row £d: sum = Zd¥n", r, tot)
35 '
36i| }
R
cemvoid sum_calstint ar[]1[COLE], int rows)
EEHI
40 int r.
41 int c.
42 int tot:
43
44 for {c = 0; © < COLS: c++)
45 {
46 tot = 0:
47 for r = 0) r < rows: r++)
45 tot += ar[r][c]:

norintff "ol A =um = Fd¥n” . tot

Sum
SLm
Sum
SUm
SLm

Sum

SLm

all

= 28

24

36

17
=19

21

23
elements

O 2|1t




Pointers and arrays
-unctions, Arrays, and Pointers
Pointer operations

Pointers and multidimensional (2D) arrays

—unctions and multidimensional (2D) arrays

Try to understand the following files which are available in the
eTL

— pointerl.c, pointer2.c, pointer3.c, poiner4.c, order.c, zippol.c,
Zippo2.c, array2d.c



Chapter 13. File I/O

What is a file?

e File: HIOIEHLI Z2 )2 S2 A3 M| |26 A

— Text file : composed of text. we (human) can recognize it. Also

called ASCII file

] EX) C source file

— Binary file : composed of codes. Only programs can recognize it.
we (human) have no idea.

] EX) object file

C/my

g
M L& X er C. wp e
exzM g + U A 2xiEM g s e A
(C ¢loje| =23 AALL HTML S) (Znpel &0| ¢ o] =207, HA Gjo|E )
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 Low-level I/O: fundamental I/O services provided by the
operating system

o Standard high-evel I/O: standard package of C library
functions and stdio.h header file definition—> ANSI C.

— Many specialized functions handling different /O problems

— Buffer (an intermediate storage area, 512 Byte ~ 16 MByte) is
used for input & output. = greatly increase the data transfer rate



File £,
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 Order to handle a file
— Open afile and bring a file pointer
— Read and write a file through a file pointer

— Close afile

=11 K - g:—__ i ."I o
)kru.zj = _:71 (| FIRE
_ S J‘R.H ff




Reading a file

A simple example (read.c)
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9;
10;
1]
2]
13]
14
5]
16
17
18]
19;
20:
21
221
231

Finclude =stdio.h=

= int main{void) ////ﬂ
E FILE *fp:

[
2
3
4:
3
i
7
3

d

char s[256]:;

ot i = 11

fo = fopenl "filel twt" "r"

if (fp == MULL]

return 0.

whilel 1)

!
foptsis, ©RA fpl:
if({feofi{fpl)

break.

printfl"&04d: #s",
| ++;

'

folosel fpl:

return 0;

Fp= FILES JI2[91= L oI

upz(F) \EE MN0) =

Fundamental s
of

computer
systemns

Fundamentals
of

computer
syustems

H =55t 0t 3L
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fopen()
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» fopen()
— used to open a file.

— Already declared in stdio.h

— fopen() returns a file pointer (ex. fp). Returns NULL when it cannot
open the file.

— FILE is a structure (will be covered next week)

= P& Qe
FILE *fp ; MUS Of= S A[SEILICL 3 OF ReE
gp = fopen("filel.txt", "r"); C|23 2B0LCH
% Wyl ... _ =| :If-'
I} Ol npels Nt e M7| RS




fopen()
open mode

E VERI lUX
TAS [MEA| M

-!b).(d—
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e
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e
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fopen()

-!b).(d—

open mode

TABLE 13.1  Mode Strings [or fopen()

Mode String Meaning
" Open a text file for reading.
"w" Open a text file for writing, truncating an existing file to zero length, or

creating the file if it does not exist.

p Open a text file for writing, appending to the end of an existing file, or
creating the file if it does not exist.

g Open a text file for update (that is, for both reading and writing).

" Open a text file for update (reading and writing), first truncating the file

to zero length if it exists or creating the file if it does not exist.

a+" Open a text file for update (reading and writing), appending to the end
of an existing file, or creating the file if it does not yet exist; the whole
file can be read, but writing can only be appended.

"rb", "wb", "ab", Like the precedirg modes, except it uses binary mode instead of text
"ab+", "a+b", "wh+", mode.
Irliu._i_h": Ilab""“j ||E+Dr.
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fclose() Ly
e fclose()

— Closes the file
— flushes buffers as needed

— Returns a value of 0 if successful, and EOF if not.
- EX)

if (fclose(fp) '=0)

Printf(“%s It L S & =0l Ol JF 23S LICH, argv[d));
— Fclose() can file if

| The disk is full, the floppy disk has been removed or there has been an I/O
error
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Other functions ol
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o fgets()

— Reads input through the first new line character until one fewer

than the upper limit of character is read, or until the end of file is

found. (8t=24 H =L

— fgets(buf, MAX, fp); ex) fgets(s,256,fp)
Pointer to FILE

Name of char array

Maximum size of the string

o feof()
— Returns nonzero if the last input detected the end-of-file (true).

— Returns zero otherwise (false)  ex) feof(fp)
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Other functions %ﬂ;
getC() ] p UtC() SEQOUL NATIO::-L UNIVERSITY

e getc(): get a character from a file
— ch =getc(fp);  //need to tell which file you are using
— ch = getchar();
e putc(): put the character into the file
— putc(ch, fp);
— putchar(ch); = putc(ch,stdout);



End-Of-File (EOF) i),
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* The getc() function returns the special value EOF when it
reach the end of the file

 To avoid problems attempting to read an empty file, use an
entry-condition loop for file input.
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Writing a file il
ﬁ)}.{&b
an example (helloworld.c)
14 #include =stdio.h=
“Hint main{void)
EHIE
4 FILE *fp;
5
Gi FAFp o= fopent "o ASprogram files/Ahello txwt”, "w" )
7 fp = fopen( "hello.txt", "w");
H:
f if(fp == MHULL)
10: return 0.
11:
12 Fprintfifp,"Es", "Hello World!"
13
14 focloselfp )l
15
1 6 return 0:
174

183- }
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Writing a file Y
. AW
another example (write.c)
14 #include =stdio.h=
28 int mainivoid)
33 1
4 FILE +fp:
E int & =100, b =5, c = 40;
i int w =1, ¥ =10, z = 100
7 char delm[] = "----====----Hin",
=
9 fp = fopen("file2. txt", "w" M
10; if(fp == MULL]
11 return 0
12 fifputs(delm, fpl
13 fprintf(fp,"&s", delm):
14 forintfifp, “"#d4diddiddiinzadzadiadiin®, a, b, o, @, W, Z1
15 fputsidelmn, fpl
16 fclosel fp
17;
18! return 0.
19;

208}



Reading/Writing a binary File ),
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Double num=1./3.;

fprintf(fp, “%f", num);

Saves num as a string of eight characters: 0.333333. or 0.33
with %.2f specifier = results in different values being stored.

When a data Is stored in a file using the sme representation
that the program uses —> data is stored in binary form

ol C| ItE 2 = A &dts = A MO 252 5=
ZotAl 21 = €2 U0l = F el

Add ‘b’ in open mode. Ex) fp = fopen(“file4.dat”, “wh”)
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Reading/Writing a binary File o
an example ot o o

dtol2] me
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an example =
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Reading/Writing a binary File

fwrite(buf, sizeof(short), 3, fp)

short® 8140 A ¥
P g9 AL e ¢t
4E sizeoffshort), 14
£ 302 AAehc,

ol 94 fegam.
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Reading/Writing a binary File Nk

an example (binarle) SEOUL NATIONAL UNIVERSITY

19 #include =stdio.h=

25 int mainiwoid)

it |

4 FILE *fp:

5

G char filename[] = "bintest.dat”:

7 int buf_w(10], buf_r[10].

a3 int i.

g

10 for Ci =00 0 < 100 j++)

11 buf_wli] = Ci+1J+=10;

12 i i = i =2 M
13 if(!{fp = fopen{filename, “wh"})) Bmary file OIIA-I — fW”te()ﬂ fread()a '—u'
14 return 0;

15 if{fwrite{buf_w, sizeof{int), 10, fp) != 10 ) {

16 foclosel fp

17 return 0;

18 !

19 focloselfp.
20
21 if(!{fp = fopen{filename, "rb")))
P return 0;
23 iflfreadfhyuf r cizenfiinty 10 foi I1=104 !
24 foclosel fp).
25 return 0;
26 '
27 foclaogel fp).
28 ( } B C:wWWindowsWsystem32¥Wemd.exe
29 farci = 0 0 = 10; j++ H| === 1 o= p—
a0 printfe sd ", buf_r[i] ) 18 200 368 48 58 60 M4 8@ 98 184 EH|_1ufchH tij— j|L¢
31
a3z return 0.
ik O




Appending

B+ addaword.c -- fprintfl), fscanfl), rewind{ 15 Al=THL}E +/

d

Adefine MAX 40

ginclude =stdio.h=
¥include =stdlib.h=

S

5

[

iy

u| m,
<4

ﬁ N4

SEOUL NATIONAL UNIVERSITY

Eint main{void)

FILE *fp:
char words[MAK]:

if ((fp = fnpen{"wnrdy"} == MILL)
{

fprintfistdout, "#"wordytl” TS =2 = SLSUCH#00)
exiti1n
}

puts("IEH 7Y HHSE WESHAMZ. 85 EHHEH" )
putsi "2t 2] AlE B[R] H M Enter F|E FEAZ."L
while {getsi{words) != WULL && words[O] != “#0° )

fprintfifp, "%s ", words)

puts{"OE 2 WHE: "L

rewindi fp ) f+ I3 o IEE E0p7FCH
while {fscanf(fp,"%=", words) == 1)
puts(words )

F (fcloselfn) 1= 0) fclose(fp) returns zero when it succeed

fprintfistderr, "X = 2= O W} 2H =L CF 0 N

return 0




Appending R

2+ addaword.c -- fprintf({ ), fscanf(), rewind S AI=STHC} +/
#ir“:||_||je "':Etljilzl.h} SEQUL NATIONAL UNIVERSITY
tinclude =stdlib.h=
Hdefine MAYE 40

Eint main{woid)
{
FILE *fp:
char words[MAX] .

if ({fp = fopen{"wordy”, "a+")) == HULL}

{
fprintfi{stdout, “#"wordyt” S 2 & HUSLICH. 0"
eRit(1n ;

} BN C:\Windows\system32\cmd.exe

puts{"WEH F7tE HHS e
puts{ "24912 Al = 2[%| H M Ente
while [gets{words) != NULL &% wj

ferintfifp, "Zs *, words)

(u )|

.

putsi "=l LH=" N

rewind( fp ) F+ MY 9

while (fscanf(fp,"%s", words) =
puts{ words ).

if (fclose(fp) 1= 03
fprintf{stderr, "MW =& =

ric

return 0.

Pressz any key to continue .
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Standard Files
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* In C, printer, monitor, keyboards can be considered as a ‘file’
--7?7?

 There are three file pointers: stdin, stdout, stderr



File | iy
Standard Files

o Standard input 3
AT I W = = 5o wa) |
- stdin: IIEEZEH dES |

ST i
2= I EQIE
o Standard output file

— stdout: E==<
(2LENN == el W
HEOIEH

« Standard error output file

— stderr:

o2 E2E

CIAS0lt] &5




O WY
- K
File Q@g
. 2
Standard FIIeS SEOUL NATIONAL UNIVERSITY
17 #include =stdio.h=
2Eint maingvoid)
£} |
4 char =[30];
) fgets(s, 29, stdiny
i fputsis, stdout )
7 fputs{"error!tin”, stdout)
a1~ }

Bl CHWindows¥system32%omd.exe

hello world®?
hello world?

error?

J| =524 01 0t 2

printf(“%s”,delm); €-> fprintf(stdout, “%d”, delm)




Random access
fseek(), ftell() — reverse.c

Bf+ reverse.c -- @S
#include =stdio.h=
#include =<stdlib. h=
#define CNTL_Z "#i03z’
- gdefine 3SLEM 50
Bint main{woid)
{

char filelSLEM]:

char ch:

FILE *fp:

long count, last:

puts{ "ol E o9
gets(file)
if ({fp = fopen(fil
i
printf("is o
exiti1
}

last = ftell{fpl:
o A+ SEEK_EWDZF & 2 5 7

f+ last = 0.
while [getci{fp) !=
last++;
-*."'l
for {count = last-
i

ch = getcifpu

}
putchar( “#in" )
folosel(fph:

return 0:

fseek({fp, OL., SEEK_

Feseek( fp, count,

d+ DOE=0|Ct, UnixHl M E S EECE
if {ch != CHMTL_ W
putcharich);

HHAMFE HEZ EAMEL +/

F+ 005 Bl AE UMM 2 € EF +/

g, "rb" ) == NULL]
2 A A=, Holde 2E

s 2 % gaycham, file)

END J: f+ e 222 HCE +/
af

H=COH, OS2 0] AMSTHE £/

EOF )

1; count == 0: count--)

SEEK_SETYN /+ ®HE IO+ +/

*
£ &% ch I= ol

eﬂm@

S
@W

Jaggé-

f\-\d’

SEOUL NATIONAL UNIVERSITY




Random access ﬁ@;
fseek(), ftell() SEOUL NATlO::LUNIVERSlTY

o fseek(FILE pointer, offset, mode)  ex)fseek(fp, 2L, SEEK_END)

How far to move from the starting point, in long type

SEEK SET  :Beginning of file
SEEK CUR  : Current position
SEEK END  : End of file

« EX)
o fseek(fp, OL, SEEK SET); Il go to the beginning of the file
 fseek(fp, 10L, SEEK SET): I/ 'go 10 bytes into the file

o fseek(fp, -10L, SEEK_END); /I back up 10 bytes from the end of the file



U
Random access Ly
fseek(), ftell() SEOUL NATIO::L UNIVERSITY

o Ftell() returns the current file location.
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Summary of functions for I/O L)
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function Definition form Return
(success/fail)
fopen() Open the indicated file fopen(*FILENAME”, “mode”) a file pointer
INULL pointer
fclose Close the indicated file fclose(FILE *) 0/EOF
fgetc() Gets the next character from  fgetc(FILE *) Character/EOF
the indicated input stream
fputc() writes the next character from  fputc(int, FILE *) Printed
the indicated input stream character/EOF
fgets() Gets the next line from the fgets( char *s, int n, FILE *) Address of the
indicated input stream string/NULL
pointer
fputs() Writes the character string fputs(const char *s, FILE *) Last
pointed to by the first character/EOF

arguments to theindicated
stream



Summary of functions for I/O
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function Definition form Return
(success/fail)

gets()
puts()
fprintf()
fscanf()
rewind()
fseek()

ftell()

gets the next line from the
standard input

writes the string to the
standard output

writes the formatted output to
the indicated stream

reads formatted input from the
indicated stream

sets the file-position pointer to
the start of the file

sets the file-position pointer to
the indicated value

gets the current file position

gets(char *s)
puts(char *s)
fprintf(FILE *, format,

argument)
fscanf(FILE *, format,

argument)
rewind(FILE *)

fseek(FILE *, offset, whence)

ftell(FILE *)

Address/NULL
pointer

Non-negative value/
EOF

Number of printed
data/EOF

Number of scanned
data/EOF

X

0/non-zero value

Bytes from the
start/-1L



Exercise

Homework 6.
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 Homework 6.1.

— Rewrite your program for homework 5.1 so that the main tasks are
performed by functions instead of in main(). Please refer to

array2d.c in the textbook.

1. Monthly temperature data of the past three years are given mn the below. Wnte a program that
finds the yearly average temperature and monthly average temperature for the past three years.

Temperature data (m “C):

Jan Feh Mar | Apr May | Jun Jul Aug | Sep Oet Mov | Dec
2006 |42 [-14 |45 108 |169 (218 |243 (252 185 [130 |58 -0.8
2007 |40 |-20 |44 11.0 | 159 | 220 | 254 |24% [200 (139 |60 0.0
2008 |41 0.1 3.6 120 (171 (220 259 |270 [203 (137 |61 -0.5
The program may produce results similar to the followmgs.
The yearly average temperature dunmg 2006 - 2008:
2006 2007 2008
XXX XXX XXX
The monthly average temperature duning 2006-200%:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
XXX XXX XXX XXX XXX XEX XXX XXX XXX XXX XXX XXX



Exercise

Homework 6.
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 Homework 6.2.

— Rewrite your program for homework 5.1 using file input and output.
Make a input text fie based on the temperature data and make a
program that generate the output as a file format.

1. Monthly temperature data of the past three years are given mn the below. Wnte a program that
finds the yearly average temperature and monthly average temperature for the past three years.

Temperature data (m “C):

Jan Feh Mar | Apr May | Jun Jul Aug | Sep Oet Mov | Dec
2006 |42 [-14 |45 108 |169 (218 |243 (252 185 [130 |58 -0.8
2007 |40 |-20 |44 11.0 | 159 | 220 | 254 |24% [200 (139 |60 0.0
2008 |41 0.1 3.6 120 (171 (220 259 |270 [203 (137 |61 -0.5
The program may produce results similar to the followmgs.
The yearly average temperature dunmg 2006 - 2008:
2006 2007 2008
XXX XXX XXX
The monthly average temperature duning 2006-200%:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
XXX XXX XXX XXX XXX XEX XXX XXX XXX XXX XXX XXX



Today o,
Chapter 13 o0 o o

* File input and output

Reading data from a file

Writing data to a file

Using Binary file

Various functions: fopen(), fclose(), fgetc(), fgets(), fputc(),
fputs(), gets(), puts(), fprintf(), fscanf(), rewind(), fseek(), ftell()
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