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1. compress/decompress
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q -
input from terminal L&Y < 'mnimq output to terminal

Flowchart A.1 COMPRESSION

©

odc—0Q
repcnt — D

¢ — getchar(}

call out {oldc,

rénent
repcnt « 1
oldc ¢

repcnt -
repcnt +1

<

MAXCOMP

call aut (olde, j

repcnt)
olde - D |
repcnt — 0 l

|

284

|

call out
(oldc, repent)
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Flowchart A.1 (continued)

rep < MINCOMF
angd
hi=COMPCHAR

output
COMPCHAR,
rep + ofiset,
ch

arguments
cnaracter (ch)
repetition count (rep)
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COMPRESS
#include “stdio.h”

#define MINCOMP 3 I* minimum number of chars to compress #/

#define COMPCHAR '&' /+ compression character #/

#define OFFSET '0' /+ offset to use for repetition count #/

#define MAXCOMP 126-OFFSET /# maximum number of chars to compress #/

main (}
f+ compresses the character string on stdin and puts it onto stdio */

int olde=0;

int repent=0;

int C:

/+ the test for ~nis for terminal input */

while ( ((¢=getchar()) != EOF) && {¢!="~n"})

{
if (c = = oldc)
|

/* if duplicate character. increment repetition counter */

repcnt + 4 :
it {repent = = MAXCOMP)

out{oidc,repent);
oldc = O
repeni=0;

else

]

1

/* output the previous character «/
out{oldc.repcnt):

repent=1;

plac=¢;

I output the last character «/
out{oide,repent):

exit(O):

}
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out{ch,rep)
int ch;
intrep;
/* outputs appropriate string for & character ch that has appeared rep times */
Lo
int i;
if (rep < MINCOMP && ch !=COMPCHAR)
{

/% less than the minimum to compress and not equal to the compression
character #

for {(i=0ji<rep;i+ +)
{
putchar({ch);
J

else

{

/% compression string *.
putchar{COMPCHAR);
putchar {rep-+ OFFSET);
putchar (ch);

J

i e | < 4 <4 o
ASRAnIL Liﬂﬂi:ﬁqﬁﬁquﬂagaﬁLnu P GE 1ﬁﬁﬂﬁﬂﬂu1ULﬂNﬂDHTUiuﬂiu -

w X
decompress AU
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DECOMPRESS
#include *‘stdio.h”
#define COMPCHAR '&' /* these #defines might be defined in a #include file that would be
I” both programs #/
#define OFFSET ‘O
main{ )
/* decompresses input on stdin and puts it on stdout:/
{
int state = 0;
int ¢,i.repent;
/¥ the test for "\ n'is for terminal input %/
while ( ({c=getchar( }})!=EOF) && (c!="\n"})

switch(state)

{

case 0:
/* if compression character, don’t output bt/
if {¢! = COMPCHAR) putchar(c);
else state = 1;
break;

case 1:
{* previous char was compression char current char is repetition count »/

repcnt=¢ - OFFSET;
state = 2
break:

case 2:
/xthis is the character to output repcnt time »/

for (i=0ji<repcnt;i+ +)
{
putchar(c);
}
state = 0;
break;
!
|
exit{0);
J
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Flowchart A.2 DECOMPRESSION

atate - (0

o =getchar ()

False

Irue

state = ()

™
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2. checkbook
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i . € - . .
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Initiahze
checks, deposits
ayain - 1

campute
new balance
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get old balance

get amount,

add to depasits,
record on TRANS

b

get amount

add to checks,

recard on TRANS

again -

8]

“unrecag-
nized type”
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3. sort Wi binary sealrch

J g_"; - o |-
T'l.l?llﬂ'iuﬁﬂ\lﬂuuﬂﬂ\m'l‘i sortfMNIfbubkble sort $1UVINIT search

- = -a' [ ‘J v L 7]
ANIG  binary search 1AHAY LM sort ?’iaga'tuanmu::wLm/aanuuua:Liﬂum

gy Q' le < . W N 7]
02BN search ddla lunill o udggandasayeunEwmiegaliag

292

arguments
{arr) array
{nitem) size of array

nitem < = 1
Faise
notdone <= 0
i-0

Switch

Iruel arrti) and

areii + 1)

notdone — 1
| Faise |

True

=0

1T
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(continued,

arguments

{grr) array

rmitem] size of array
{number) to search for

bottom — O
ret — =1
top = mtem —

top > =
pottem

mid —
{top ~ bottomi/2

True

number

> arrlmid] bottom — mid — 1 p~—

| False

True

number

< arrimig] top — mid =1

| Falee

ret ~ mid

| |

raturn
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SORT AND SEARCH

#define MAXNUM 100
main( )
/* inputs, sorts, and searchs a string of integers #

int arrfMAXNUM];
int size=0;
int ret, num, fnd;
while (1)
{
/*input numbers till 0 or an error in gcanf */
printf(*\ninput a number, 0 to start sort™);
ret = scanf(“%d”,&num};
if ({Pum!=0) && (ret= =1)}
{

if (size<MAXNUM) arr[size+ +]=num;

else
{
printi{(*~.naNo more room, starting sorting”);
break:

J
J

else break:

} 1% end while #f )
printf(“~\ nsize of array is %d" size);
if {size==0)

printf(“~.nno input”);
J
else

printf(*~\ nUnsorted array”);

prtarr{arr,size),
sort{arr,size);
printf{(*~ nSorted array”);
prtarr{arr,size);
/+ ask for input numbers #/
while (1)
{
printf{* . nNumber to look for (0 to end) ")
ret = scanf({“%d”,&num);
if ((ret= =1)&&{num!=0})

{

fnd = binsrch(arr,size,num);

if {fnd> =0)
{
printf{“\\n%d is in array"” ,num);
printf{““\ nindex is %d",tnd);

else printf(*\\n%d is not in array” ,num);
}
else break;
) /= end while #/
} i+ end else #/
294 end: EXit(O);
)

I T 258



IT 258

prtarr(arr,nitern)

j* prints nitems in integer array arr ¥/

int arr[ };
int nitem;

register int i;
for {i=0;i<nitem;i+ +)

it (i%10= =0) print(“\.n");

printf(* %d "arri});
t
return;

}
sort(arr.nitem)
{x sorts nitem in integer array arr */
int arr[];
int niiem;
{
register int i,notdone.temyp;
it {(nitem< = 1) goto end;
do
|
notdone =0;
i=0;
do

{
if {arr{ij>arrfi + 1)
{

295
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temp = arr[i};
arifif=arrfi+1]:
arrfi+1}=tamp;
notdone = 1,

i+ -4—};

I

while {i<(nitem —2)},

1
/

while (notdone):
end: return;
}
binsrchfarr.nitem.number)
int arr[ J:
int nitern:
int number:

int mid:

in! bottom=20:
int top;

int ret= -1:

top = nitem =1:
while (top> = bottom)

mid = (top + bottom) 2:

if {(number>arr[mid]) bottom =mid +1;
else if (number<arr[mid]) top=mid-1:

f* found it *

else |
ret = mid:
break:
return ret:
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h. linked list

. Yo . o A v .
TsunssulIa msudeales list of recora (iMRiuiulasliuan-
« c‘;d dlln . w !
LATATaaLIAnaTatuLAIs A lun1sLganle L mugae linked list 10N

o ¢
wurelunnsaIm (search) Linaaiandula

o e = ‘1‘ Y . %"d N = o o = g |

g uun vl daanTuTusunsataa - > 570 TERFIATLUUNITUIN

52 o - g L ﬂ;g f-‘;u 3 ﬁ'

structure operator AIATLUUNTHIARY pointer woluMAILUs TAIES I

2 - = o 4‘ -~
A19a i gnalladvnazaalas wiiaeld Ledu

struct terminal * max ;

{

char ¢
if (*so-far! = max- > lines -2)
return (0)

w 2 2 J Y] ) @
vunasedaliaanlwiaasvs i ly18Tas 8510y (tag type) terminal #

- v w " 4 “ YR . ¥
LAELE N LI TR w598 max UL pointer walumlasads ol

if (* so-far! = max-> lines-2}

2 e 4 Y, o o
max - > line -2 LUUN38Y1H pointer 98 max wdlundwslasa¥eanly

dﬂlvd EN uyé s L U ’
LWE LI D8R A TAT 985199 1M U W1 INAIUUAD 1ines
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False
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capy string Lo

toot. link
start. - root
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fornd - O

0 L0 ekt ik

True
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True

found - 1

False

True

iNSert string
4t current fink
found - 1

False

found = 1

False

msert ik
At end

True
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temp = arrfi];
are[i] =arr{i + 1];
arrfi + 1) = temp;
notdone = 1;
}

i+ +;

}
while {(i<(nitem —2));
}
while  (notdone);
end: return;

binsrch{arr,nitem,number)
int arr{};

int nitem;

int number;

{

int mid;

int bottom = 0;

int top;

int ret= -1;

top=nitem—1;

while (top> = bottom)
I

mid = (top + bottom)/2;
if (number>arr[mid]) bottom = mid + 1;
else if {number<arr[mid]} top=mid—1;
/«toundite |
else {
ret=mid;
break;
}
}
return ret;
}
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Diagram A.1 LINKED LIST EXAMPLE

200 gl 230 270

210 240

"Harry" “Sam”

230 270 ' 0

char string[10];
struet link *pext:
h
main( )
/+ This program adds links and prints a list of links *'
{
int chr=0;
char str[g1};
while (1)
{
if (ehri=""&& chr ! = "\\n’)
|

printf{*~\nType A to add a link");
printf{*~.nType P to print links”);
}printf("\nType E to end™\n"");
chr=getchar( };
if {chr= =EOF) break;
chr=touppet(chr);
if (ehr=="E") break;
if (chr=="A")

i
printf{(*\nType string to add: ");
scanf{“%B0s" str);

addfink(str);

|

else if {chr=="pP)

printf(*~\ nLinks are:");
printt(*\nCount is: %d \n",prtlink( });
}

J
exit(O);

}
struct link root = {NULL,NULL);
struct link +start=&root;
int init=0;

300,
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addlink(instr)
1+ adds a link to singly linked list *
char *instr;
|
int found,whichway.lest:
struct link *new, *prev.<lalloc( ).*current;
if {init==0)
|
+ this is the first link #
init = 1.
strepy(stan - >string.instr);

else

whichway = strcmp(instr.start — >string);
* whichway is 0 if strings matcy *

/xis <@ if instr comes before start *.

i+ 1S =0 If instr comes after start *

if {(whichway<0}

new= lalioc{):

strepy(new — >string.instr);
new -:-next=start

start = new;

else if {whichway>Q)
i
current = start;
found =0:
ix search list for where to put string #
while (current = >next! = NULL)
{
prev=cutrent;
current = prev—>next;
test = stremp(instr.current = >string).

i+ test = 0 duplicate #
if (test = = 0)

found = 1

break;

» test « 0 string comes before current #
else if (test<0)

i

found =1;

new = falioe( );
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5. randomfile maintainance

. : o d v -
Wannnumwimiiushendda city Tameanl¥istiwnsnnadn

v 4 ;-
Ll imSaas oL anny L sarasanlE

FILE UPDATE
#include “stdig.h”

#define SIZENAME 20

#define SIZECITY 20

#define SIZESTATE 10

#define ESCAPE 27 /¥ Used as character to end input */
#define NAMEFILE “TESTFILE" I* Name of file for records #/

/* this is the record layout #

struct srecord {
char name[SIZENAME]; /* Name *#/
char city[SIZECITY); [ City =/
char state[SIZESTATE]; /+ State */

H
#defi:1e SIZEREC sizeof(struct srecord)
/* Size of record in bytes ¥/
struct srecord record;
struct sflddes {
char *field; /* Points to field of record #/
char *label; [ Label for that field #f
char size; ¢ Size in bytes’ of field */
) fiddes| )=
{

{record.name,”’Name".SIZENAME]},
{record.city,” City”" SIZECITY},
i {record.state,”State’' SIZESTATE}
Y
#define NUMFLD sizeof{fiddes)/sizeof{struct sflddes)
/* Number of fields in record #f
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strepy(new — >string.instr);
prev—>next = new:

new- >next=current;
break:

}

f* test > 0 keep going */
} t+ end while ¥/

if (Yfound)
/* ran past last link without setting up new link #/
{
new =lalloc();
current = >next = new,
new —>next = NULL;
strcpy(new — >string.instr);

}

) * end else on whichway */
} 7+ end else on init *I
return @,

}
prilink()
f* prints the links in orger =/
/* returns number of links */
{
struct link *current;
int count;
count=0;
if (init==0)
{
printf("~.n no links ™);

else

current = start;
do
{
printf(*“ nlink %d is %s", count, currenf - >string);
current = current — >next;
count + +;

J
while {current! = NULL);
i
return count;

struct link ¢lalloc( )
}l
static struct link m[100];
static int count=0;.
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it (ret<0) break:

t
return ret;

getfld{butter,n)
+ reads a field, returns = 1 it ESC pressed else number of characters read #
char *buffer; /* Pointer to field */
int m; /* size of field */
{
int ¢,ret;
clear (buffer,n,0);
ret =0;
while ( (n- -) && {(c=getchar( ))!="\n' k& c!=ESCAPE)
{ret++:
sbufter + + = ¢;

t
if (c= =ESCAPE) ret= -1,
* don’t use rest of input till end of line */
it (e!="\n')

{

while ( (c =getchar())! ='\n")
{

if (c = = ESCAPE) ret= ~1:
t

t
return ret;

t

prtali{tilnam,recent,sizerec)
i prints the records in filnam */
FILE +filnam; /* file pointer */
int recent;  /* number of records #
int gizereg; 7+ size of record #/
{
int L;
printf{"\.nRecord count is %d“\ n" reccnt);
for (i=1 i< =recent;i+ +)
{
rdrec(filnam, &record,i,sizerec);
printt(“~\ nRecord %d is:",i};
for (j=0;j<NUMFLD;j+ +)
{
printf{*“\ n%s: “ flddes[[].label):
prtfid(fiddes(jl.tield, fiddes|j].size);
t

t
print!(“\n");
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return sizerec;
J

prifid(tield,size)

/¥ Prints 8 single field /

char *field; j* Pointer to field */
int size; f+ Size of field */

while (size- -)
{
putchar(field + +),;

!

return;

}
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6. sCcreen menu display

L 73
=
Tusunsaulduena main menu UWRY submenu 39N 2 Ly

display
screen 1

get an
input

dispiay
screen 2

display
screen 3

.

Faise

True

[

display
screen 4

True

N

\\\\\\\ . False
input = True

3. exit
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DISPLAY

#include “‘stdio.h”
#define ESCAPE 27
#define OFFSET 32
struct sline {
int row;
int col;
char *string;
¥
static struct sline screen1f]={
{5,5,“Do you want to know about "},
{7,10,“1. What this program does”],
{9,10,“2. How this program works”),
{11,10,“3. Exit this program”),
{13,10.“ENTER # AND RETURN"}
¥
Int sirel =sizeof(screent)/sizeof(struct sline);
static struct sline screen2[ ] ={
{5,5,1t demonstrates menu selections”},
{7,5,“Enter C to go back”},

int size2 =sizeof(screen2)/sizeof(struct sline);
static struct sline screen3[]={

{5,5,“Enter C to go to next screen”),

¥
int size3 = sizeof{screen3y/sizeof(struct sline);
static struct sline screend[ ] =
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{5,5,"“This program is written jn C"},
17,5,“Enter C to go to main menu”).
h
int sized = sizeof(screend)/sizeof(struct sline);
main()
{
int c;
int d=0;
while (1)
{
/* display main screen #/
it (d= =0) dspscr(screent,sizel);
cursor(20,20);
c¢=getchar( };
switch(c)

case ‘l:
dspscr{screen2,size2);
keyin('C");
d=0;
break;

case ‘2’:
dspscr{screend,sized);
keyin('C’);
dspscr(screend,sized);
keyin('C’);
d=0;
break;

case'3":
exit(0);
break:

default:
da=1;
break;

} /* end switch »

} = end while ¥
} /* end main %

dspscr(screen,numline)

{* display & screen ¥

struct sline screen[]; /* array of lines ¥

int numline; f* number in array *

{

register inti:

¢cirsc();
for (i=0;i<numline;i+ +)

dspline(&screeni]);
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)

return 0;

} .
ispline(line) '
« prints tine on terminal screen »/
struct sline *line; / line to print #/

{

cursor(line — >row,line — >col};

strout{line - >string);

return @;

}

cursor{row,col)
/% positions cursor at row,col
no check made on validity of row and ¢ol
This is terminal dependent «/
introw, j« O0¢ 0 &
int col; /* column */

Lutchar(ESCAPE);
putchar{’ =");
putchar(OFFSET + row);
putchar{OFFSET + col);
return;
1

strout(string)

{* outputs a string to terminal, not including null char @ /
/* no check is made for error on output *
char *string; f* string to output */

while (*string)
puichar(sstring + +);

return O;

}

clrse()
{* clears the screen #/
f* this is terminal dependent »/

{
putchar(ESCAPE);
putchar('v’);
putchar(ESCAPE);
putchar('T’);
putchar(ESCAPE);



putchar('0');
putchar('@’);
putchar(ESCAPE);
putchar('9’};
putchar(’P’);
return O;
!
keyin(chr)
f* waits till chr is pressed #/
int chr; /» character to wait for */
{
while (1)

{
cursor(20.20);

if (chr = = toupper(getchar{))) break;

)

return chr;

}

FUN WITH C ROUTINE

A program dedicated 10 the Beatles:

main( )
{
while (9)

{

g,

}
}

The usual program for demonstrating a C compiler is:

main( )
{
printl*~ nhelio world~ n"};
}

An alternative is:

main{)
{
char *maliog() *h:
printi{*~ ngoodbye world”);
b= mallog(1);

310
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-
Functions

definition ()
return
entry

External variables

globa!
static
Preprocessor
#define
#inciude
#undef
£if

#ildel
#Hifndef
#else
#endif
#line

APPENDIX C

BASIC

CALL assembly langoage routing

CLOSE

DATA—10 sei things 0 be READ
(lor mttializing )

DEF—a function

DIM

END

FOR.TO.STEPNEXT

GET

GOSUB

GOTO

IF.THEN/ELSE

INPUT

LET( =)

312

APRPENDIX C

7Y

43
42
54

118
118

94
94
94
94
94
94
94

C EQUIVALENTS

C Equivalen:
function
fclose( )

initializers
function
[l

exit( )

for
getchar( )
function
goto

if

scanf{ )

T EQUNVALENTS

Page
109

190}
43
56

33
110
16
2K
23
109
17
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BASIC

ON X GOTO
ON M) GOSUB
OPEN

PEEK

POKE

PRINT

PUT

READ (DATA)
REM

RETURN
STOP

WRITE

# tdouble)

§ (character)

% (nleger)
Operators:

< D<= = <>=
MOD

AND OR NOT

FORTRAN
CALL subroutine
COMMON
COMPLEX
CONTINUE
DATA-initialization
DECODE
DIMENSION
DO

ELSE

ELSE IF
ENTRY
EQUIVALENCE
FORMAT
FUNCTION

GO TO

IF

IMPLICIT
INCLDE

IT 258

C Equivalent

switch
switch
fopen()
pointers
pointers
printf()
putchar( |}
initializers
% k[
return
gxit{)
printf( |
double
char

int

+ — %/

> <= »=!

%

& 1!

C Equivalent

function( |
externals
not supported

see DO or GOTO

initiaizers
sscanf{ )

[

for

else

elseif

not supported
union
format string
function
goto

if

not supported
#include

Page
39
39
Il
74
74
107
105
190
21
190
102
107

17
17
17
17

Page
46
51

109
56
20
24
24

67
107
43
41
23

94
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FORTRAN C Equivalent Page

INTEGER int 8
LOGICAL NOl necessary

PAUSE printfi ) & getchar( | 107
PRINT printf( ) 107
PROGRAM main{ ) 49
READ scanfl ) 109
REAL float 8
RETURN return 42
REWIND fseek( 173
STOP exite |} 102
SUBROUTINE function 46
WRITE printfi ) 107
Statement function function 46
Operators:

EQ NE XOR OR AND NO? == 1= && || 17
GTLTGELENEEQ S o=l == 17
+ - x + = & 17
PASCAL C Equivalent Page
ARRAY [ 56
BEGIN { 20
BOOLEAN not needed

CASE switch 39
CHAR char 8
CONST #define g2
DO see corresponding kevword
DOWNTO for 33
ELSE else 24
END see corresponding keyword

FILE file pointer 82
FOR for 33
FUNCTION function 43
GOTO goto ek
IF if 23
IN enUmeration 102
INTEGER int 8
LABEL 17
MOD % 17
NIL NULL 75
NOT 17
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PASCAL C Equivalent Page

OF arrays of struclures 56
OR I 17
PACKED not supported

PROCEDURE function 46
PROGRAM main( | 49
READ scanf( | 109
REAL float 5
RECORD struct 74
RePEAT do-while ! 3
SET enumeration 102
TEXT char{ ] 8
TO for 33
TYPE typedel &0
UNTIL do-while 31
VAR declaration . 56
WHILE while 29
WITH not supported

WRITE printf( ) 107
o= = 17
<<= = <> >»>=> < <= == l= >=, 17
+ — % + =% 17
AND.OR.NOT &&. || ! 17
‘MOD G 17
DIV / {with integers) 17
PL/T* C Equivalent Page
ADDR & 177
ALLOCATE malloc 7:
BASED pointers 74
BEGIN { 20
CALL function 46
CHARACTER char &
CLOSE fclose() 5
DECLARE declarations 51
DECLARE 1. structures 60
DEFINED union 67
DO { 20
DO variable = for 33
Do WHILE while 29

*Note that not all PL'T keywords are disted.
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PLA

Do UNTIL

END
EXTERNAL
FIXED BINARY
FLOAT

GET EDIT. GET LIST

GO TO

IF

INITIAL
OPEN
POINTER
PROCEDURE

PROCEDURE  OPTIONS(MAIN)
PUT EDIT, PUT LIST

PUT SKIP.
RECORD
RETURN
SELECT
STATIC
WHILE
Operators

+ — %/
MOD

<> <= >= =
& |

1

COBOL*

ACCEPT
AT END
CALL
CLOSE
COMPUTE
DEPENDING ON
ELSE
END

HLE

FOR
GOTO

C Equivaent
do-while

externals
int

float
scanf( )
goto

if
initializers
fopen()
pointers
functions
main( )
printf( )

printf(*\np\n. . . .

structures
return
witch
static
while

+ - %

C Equivaent

getchar( ), scanf()
EOF

function

fclose( )

switch

else

exit()

file pointer
for

goto

*Note that not all COBOL Keywords are listed

Page
31

51

109
41
23
62
m
74

107
107
74

39
62
29

17
17
17
17
17
17

Page
107
105

29
39
25
102

41
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COBOL*

I

INDEXED

INITIAL

OCCURS

OPEN

READ

REDEFINES

REWIND

SPACE

PICTURE 999V0G9
PICTURE 94y
PICTURE XXXX
PICTURE

PERFORM VARYING
PERFORM UNTIL
RECORD

STOP RUN

UNTIL

WRITE

Operators:

LESS THAN (<)
GREATER THAN (>)
EQUAL TO (= |
AND OR NOT

+ - *

IT 258

(" Eguivalent
if
(1

initalizers

L

fopen( )
readi ]
union

fseek{ )

fioat

int

char []
format control
for

while

struct

exit( )

while

printfi }

Page

20
59

29
107

17
17
17
17

17
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“r" for readingonly
*w” for writing only—this discards any data if the file already exists
*‘a” for appending to the end of an exisung file

The return value is a file pointer for the file or NULL if the file canrot be opened.
The file pointer is used in all other operations with this file. Since files cangonly be
opened for reading or writing. many compilers include additional modes that aliow
simulianeous reading and writing. such as might be performed on a random access
file.

FILE *freopen{name,mode,filepnt)
char *name;
char *mode:
FILE *filepnt;

Attaches a new file to previousty opened file pointed at by filepnt. The old file i
closed. The name and mode zre the same as fopen. The retum value is also the
same. This function is usually used 1o reassign stdin. stdout. or stderr. because
these files are automatically opened when a program 1s executed.

fread(buffer itmsize, numitm,filepnt}
char *buffer;

int itmsize;

int numitm;

FILE =*tfilepnt;

This reads numitm items pf sire itmsize from the file pointed at by filepn(and

puts them starting at the address pointed to by buffer. The retum value is the

nuinber of items read. This value may be less than numitm if anerror or end of filc
occurred.

twrite{bufter imsize pumitm, filepnt)
char *buffer:

int itmsize;

int pumitm;

FILE *filepnt;

This writes numitm items of sizc itmsize to the file pointed at by filepnt from the
address pointed to by buffer. The return vaiue is the number of tems written. This
value mav be less than numitm if an crror occurred.

fclose(filepnt}
FILE =filepnt;

This closes the file pointed to by filepnt. 1t flushes any data in the huffer and closes
the file. The retumn value is EQF if there was an error, or (0 otherwise.
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Form::

Ix
Yo
If or le

Input for numbers

Corresponding pointer
mnteger

mnteger

micger

nteger

short integes

character

character
fisal

Jong integer
long “teger

long inmeger
long float

‘Notes

input miny or may not have Jeading 0

input may or may not have leading Gy

unsizned mteger

skip over white space is not done. Nestinput character is
returned. M next non-white character s wanted.
use L.

pointer should be 1o vanable arruy big epough to hotd the
string plus null character that is added.

input may have eptiona! sign. a optional decimal point.
and opuonal exponent field starting with E or e
followed by signed or unsigned integer.

hexidecimal inpii
octal input
double precision input

stops at the first nonvalid character if the field length has not been reached.

Note that the arguments to the scan routines must be pointers. A field is a siring of non-white spuce
characters. It extends either to 1the next white space character or until the field width. 1t uny s specitied. 1
completed. White space 15 blanks. tabs. newlines, and comments.

There arc potential problems with scanf. If an error occurs in the imput string. the scanning stops there.
If scanf 1v immediately called again. the scanning wi1ll restart there. For example. if:

scanf(“%d"”, &intvar)

and the input typed in from stdin is:

ABC

then scanf wili return a 0. If it 1< called again with the same format. 1t will continue to return a 0.

FORMATTED OUTPUT

printf{format, arguments.. )
char *format;

arguments (various types)

This prints values of argiements on stdout according to the format control string.
The return value 15 the number of characters writien or EOF if un error occurred.

tprintf{fiiepnt.format, arguments..))

FILE *filepnt:
charc+format;
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This prints values of arguments on the file pointed to by filepnt according to the
format control string. The return value is the same as printf.

sprintf(string,format, arguments...)
char *string;

char *format;

----- arguments

This puts the values of arguments into the string pointed at by string according to
the format control string. The return value is the same as printf.

Formatting of output
The format specifiers for output are of the type:

Yo —w.plx

- (optional) indicates the field is left justified
w s the minimum field width. More will be used if necessary.
separates the numbers w and f if p is used

p is the maximum field width for a string or the precision for a floating point
number (number of digits after the decimal point)

| indicates the corresponding argument is along type

x is one of the following:
d-decimal signed integer
u-decimal unsigned integer
x—hexidecimal integer (no leading 0x)
o-octal integer (no leading 0)
s-character string
c-single character
f-fixed decimal floating point number
e-exponential floating point number
g--either f or e, whichever is shorter

Characters that are not in format specifiers are output directly. If the character following a % isn¢
format specifier. then it is printed.
If the converted item has fewer characters than the minimum field length, then:
If = was present, left justify (pad on right)
Otherwise right justify (pad on left)
If field length w began with a 0, then use 0 to pad, otherwise use space (' ).

Format
Specifier Argument Notes
8 string pointer printed until null or maximum field width (w)
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Format

Specifier Argument Notes

¢ float or double output is of form: ( = X . XxXxXXE{ 4+/— xx where the
prectsion ( ) specifies the number of digits after the
decimal point. Default precision is 6,

f float or double output is of form: ( — xxx.xxxxxXx where the precision (p)
specifies the number of digits after the decimul point.
Default is 6.

g float or double e or f 15 used. whichever s shorter.

BUFFERED FILE OPERATIONS

fseek{filepni.ottset, mode)
FILE *tile:

long onset;

int  mode:

This positions the file pointed to by filepnt to a new position so0 the next chaructet
read from that file is from that position,

mode = () position 1o offset bvies from beginning of file
= | position to offset byvies from curreni position
=2 position to offset bytes relativetoend OF  file

The return value is EOF if error occurs. Example of calls are:

Function call Result

fseekifilepnt.OL.0 file positioned al beginning {equals a rewind)
fseekifitepnt.01..2) file positioned at the end (1o append {o it)
fseek(ftlepnt,5SL.1) file pusitioned 3 bytes past current position.

long ttell{filepnt)
FILE «filepnt;

The returnvalue is the current position in the file referenced by filepnt or EOF if
an error occurred.

rewind(filepnt)
FILE +filepnt;

This rewinds the file referenced hy a filepnt. | Performs an fseek{filepnt,0L.0)).

ferror{filepnt)
FILE *filepnt;
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The return value s the file deseriptor if successful, otherwise o pegative value,
This file deseriptor is used 1 the other operations on ths Die,

creat(filename.mode)
char #file;
int mode;

This opens a {ile with the system name filename for writing. I the fite exists. it is
deleted. The muode bits are system dependent. The return value is the file descrip-
tor if successlul, otherwise @ negative value.

unlink(filename)
char *filename:,

This removes the filename file from the svstem. The return value is O successful,
otherwise a negative number.

read(filedes,buffer,count)
int filedes;

char *buffer;

int count;

This reads count bytes from the file referencedby filedes 10 the address starting at
buffer. The return value is (} if end-of-file occurred. less than 0 if an error
occurred. or the number of bytes read.

write{filedes. butfer,count)
int filedes;

char *buffer;

int count;

This writes count number of bvtes starting a1 buffer to the file referenced by
filedes. The return value isess than 0if an error occurred or the number of bytes

Writlen,

long Iseek{filedes,offset,mode)
int filedes;

long offset

int mode;

This positions the file referenced by filedes (o the position specified by offset and
mode. ’
mode =0 offset relative to beginning of file
= | offset relative to current file position
=2 offset relative to end of file
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The return value is less than O if an error occurred or the new f{ile positon.
Examples of calling this function are:

Function call Resuit

Iseek(filedes,0L.,0) {ile positioned at beginning (equals a rewind)

Iseek(filedes,0L.,2) file positioned at the end—({to append to i)

Iseek(filedes,51.,1) file positioned 5 bytes past current position.
close(filedes)

int filedes;

This closes the file referenced by filedes. This return value is less than O i an error
occurred or O if successful.

exit(retcode)
int retcode;

This Mushes and closes all open tiles. It returns to the operating system with a
return code of reteode.

_ exit{retcode)
int retcode; -

This terminates the program immediately without ¢losing or flushing files. It
returns the value of retcode Lo the operating system.
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The return yaluc is non-zero i an error agcurred while reading or writing the file
pointed to by filepnt. Otherwise zero.

clearerr(filepnt) or cirerr(filepnt)
FILE #filepnt;

This resels the error indication on the filepnt file. Until this function file is called.
once an error condition occurs on a file, KQF wilt he the returned value on all
functions concerning ji.

fiteno(filepnt)
FILE *filepnt;

The return value is the file descriptor used by the system input/output routines
associated with the file filepnt.

Hlush{filepnt)
FILE *filepnt;

This forces the internal buffer of the filepnt file o he written; that is, it flushes the
buffer. The return value is EOF if any ¢rrors occurred or ) otherwise.
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Exhibit H.I ASCIl COOL
DECIMAL OCTAL HEXADECIMAL' BINARY CHARACTER NOTE
(] @ [m -] (w]w] DOoO0000 NLJL i
1 a1 DA oo0o0o01 SOH
= ooz [m}=4 DooOoa10 STX
3 oo3 a3 oooo01 1 ETX
4 Q04 [mPal Qo400 EOCT
= aos 0s 000101 EmQ
S} oos 0e COo00110 ACK
7 ooz o7 [ T g e BEL Produces been or bell
=] 010 [8]s] 001000 BS or terminals '
S 011 0s ooo1001 HT Backspace [N
10 012 oA 0001010 LF Horizontal tab  (\t)
11 013 oB co01011 VT Line feed N\
12 014 oc 001100 FF Vertical tab
13 015 oD OO01101 = Form feed (N}
14 018 OE oo01110 S0 Carriage return [\ r}
15 017 OF Ooo01111 Si
16 020 10 Cco10000 DLE
17 021 19 Qa10001 DCA
18 o022 12 (nakin'akig] DCe
19 023 13 0oCc10011 DC32
20 0oza 14 coO10100 DCa
21 o025 15 oo10101 NAK
22 026 15 oo10110 =SYN
23 027 17 OD10111 ETE
24 030 18 001 1000 CAN
25 a3 19 0011001 EMM
=6 03=2 14 0oD110140 sSuB
27 Q33 18 oc11011 ESC
=8 034 1C o011 100 FS Escape
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Exhibit H.I ASCIl CODE ([Continued)

DECIMAL OCTAL HEXADECIMAL BINARY

29
30
31

3=
33
34
325
326
a7z
38
39
40
41

42
43
a4
45
a8
47
a8
a8
50
551

sz
53
=4
55
56
57
58
58
50
51

==}
83
B84
85
86
&7
68
B9
70
7

330

oas
036
037
40
041

apr=
043
Daa
Das
046
Qa7
Os0
o=

cs2
oS53
05
o055
0s6
o057
o8
o&1

os2
oe3
osa
oBs
0E6
os7
070
071

o7z
073
074
75
o7ve
077
100
101

102
103
104
105
1085
107

1D
1E
1F

20
=R

22
23
=4
25
26
27
28
=9
2A
=1
oc
20
=E

oF

30
=21

ag
am
34
a5
a3s
3z
as
ag
3a
3B
ac
ao
3E

3F

a0
a1

agz
a3z
a4

45
a6
a7

o011 10
0011110
011111
01000an
C100001
0100010
010004 1
0100100
0100104
0100110
0100411
0101000
0101001
0101010
0101011
0101100
0101101
0101110
01011114
0110000
0110001
0110010
0110011
D110100
Q110101
0110110
0110111
0111000
0114001
0111010
0111014
0111100
0111109
0111410
0111411
1000000
1000001
1000010
1 H0o01 4
f6001mo
1000101
1000110
iﬁﬁ6411

CHARACTER
GS

o™

=y

@~y ™mmbh

/

DTMOOB>EY Y

NOTE

Space

Srole guote

Comrms
Hyphern
Perioc

Color

Sermicolorn
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Exhibit K.1 ASCIl CODE {Continued)

DECIMAL
T
7=
7
=
=3
77
i
a=
80
E5
==
=)e]
Ba
95
S]]
=
B8
B9
=]
=K
==
93
94
a5
SE
=
=1
=l=}
100
101
102
103
104
105
1068
107
108
109
10
11
12
13
14

i SN
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OCTAL

RN
N
m

KO
JENY
n h

o
4
m

5
|

A - Y - Y
now N
LR o

It

L S Y
n

127
130
173

132
133
134
135
136
137
1Aa0
14

Tap
143
144
145
146
147
150
151

158
153
154

B =
Vo

1568
157
180
161

162

HEXADECIMAL
ag
49
L sy
A8
AC
a0
ag
Pat
5

57

Sh

—
—

50

ENARY

1001000
1001001
1001010
100190171
1001400
fi=eRRlel
1000110
103071411
1010000
101 000
1010010
101007 1
101 0100
1010104
1010110
1010711
1011000
1011 1001
1011010
1O
1011100
1011181
1011110
10111711
1100000
1100001
1100010
1100011
1100100
1100101
1100110
110011
1104000
1109000
1101010
1101051
1101100
110114
1101110
1101111
1110000
1110001
1110010

CHARACTER

bt

r
!

o

N A X g < Anm

I { N S IS T & A 1] ‘>'_‘/“

a

o

NOTE

idnoerine

Bac< quote
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Exhibit H.I ASCII CODE (Continued)

DECIMAL OCTAL HEXADECIMAL BINARY CHARACTER NOTE

115 183 >3 1410011 g
118 154 24 ' 1110100 ¢
117 185 75 1110101 u
118 166 76 1110410
119 167 77 C1110111 w
(F=lo N 170 78 1111000 x
121 171 79 1111001 vy
122 172 =N 1111010 z
123 173 - 7B 1111014 |
124 174 7C 1111100 |
125 175 7D 1111101 !
126 176 7E 1111110~
127 177 TE 1111111 (DEL) Rubout
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