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input from terminal LB:
(7 MUlUi;~  output to terminal

Flowchart A.1 COMPRESSION

I

-- _.  _,
repent  - 1
oldc  -c

I <
repcnt1  ~’“I,+- - ” I

2 8 4 6exit
I
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C O M P R E S S
#include “s1dio.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  I* maximum number of chars to compress *I
main ()
/* compresses the character string on stdin  and puts it onto stdio  *i

int oldc=O;
int repcnt  = 0;
int c:

p the test for \n is for terminal input */
while ( ((c=getchar())  != EOF) 88.  (c!=‘\n’))

i
if (c = = oldc)

i
1’  if duplicate character. increment repetition counter */

repent  + t ;
it (repent  = = MAXCOMP)

out(oldc,repcnt):
oldc = 0:
repc:nt=cl;

I* output the previous character q:j
out(oldc.repcnt):
repent=,:
DIdC=c;

I’ output the last character */
out(oidc.repcnt):
exit(O):
1
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out(ch,rep)
int ch;
int rep;
i* outputs appropriate string for a character ch that has appeared rep times *!

i
int i;
if (rep < MINCOMP 88 ch !=COMPCHAR)

f
id, less than the minimum to compress and not equal to the compression

character *’
for (i=O;iaep;i+ +)

(
putchar(

1
1

eke
1
/* compression string *,
putchar(COMPCHAR):
putchar  (rep+OFFSET);
putchar  (ch);

1
I
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DECOMPRESS
#include “6tdio.h”
#define COMPCHAR ‘8’  /* these #defines might be defined in a #include file that would be

I” both programs */
#define OFFSET ‘0
main(  )
/* decompresses input on stdin  and puts it on stdout:i

i
int state = 0;
int c.i.repcnt;
/* the test for ‘\n’ is for terminal input *I
while ( ((c=getchar(  ))!=EOF) &&  (c!=‘\n’))

i
switch(state)

i
case 0:

/* if compression character, don’t output it+/
if (c!  = COMPCHAR) putchar(
else  state = 1;
break;

c a s e  1 :
I* previous char was compression char current char is repetition count *i
repcnt=c-OFFSET;
state = 2;
break:

c*se  2:
I* this is the character to output repent  time 4
for (i=O;i<repcnt;i+  +)

i
putchar(
1

state = 0;
break;
I

I
exit(O);
1
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notdone - 0
i - 0

I
1

i ’
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(continued,

top - “Iten- -i

mid -
(top  - bottomV2

I-

I

ret - mid
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SORT iND SEARCH

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

t
int arr[MAXNUM];
int size=O;
int ret, “urn,  fnd;
while (1)

I
/* input numbers till 0 or an error in scanf  *i
pri”tf(“\nlnput  a number, 0 to start sort  ‘3);
ret = scanf(“%d”,Bnum);
if ( (num!=O)  &&  (ret= =I))

t
if (SizecMAXNUM)  arr[size+  +]=“um;
else

1
printf(“\nNo  more room, starting sorting”);
break:

1
1

else break:
1 /* end while */

printf(“\nsize  of array is %d”,si&):
if (size=  ~0)

f
printf(“\nno  input”);
1

else
(
pri”tf(“\“U”$orted  array”);

2 9 4

prtarr(arr,size);
sort(arr,size);
printf(“\nSorted  array”);
prtarr(arr,size);
P ask for input numbers *I
while (1)

f
pri”tf(“\nNumber  to look for (0 to end) “);
ret = scanf(“%d”,&num);
if ((ret= =1)6&(num!=O))

c
tnd=binsrch(arr,size,num);
if (fndz  =0)

f
printf(“\n%d  is in array”,num);
printf(“\nindex  is %d”,fnd);

1
else printf(“\n%d  is not in srray”.num);

)
else break;
) /* end while */

) /* end else */
end: exit(O);

)
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prtarr(arr,nitem)
/* prints nitems  in integer array  8rr  4
int arr[];
int nitem;

1
register int i;
for (i=O;i<nitem;i+  +)

(
it (i%lO=  =O)  prinff(“\n”);
printf(”  %d “,arr[i));
t

return;
t

sort(arr.nitem)
/* sorts nitem  in integer array arr  *I
int arr[];
int niiem;

i
register int i.notdone.temp;
it (nitem< = 1) goto  end;
do

i
notdone =Q;
i=O;
do

f
if (arr[i]>arr[i  + I])
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temp  = arr[i]:
arr[i]=arr[i+l]:
arr[i+l]=temp;
notdone  = 1;

while (iC(nitem-2));
I
while (notdone):

end: return:
I

binsrch(arr.nitem.number)
int arr[  1:
mt  nitem:
int number:

int mid:
in!  bottom=O:
int top;
1nt  ret=  -1 :
top = nitem - 1:
while (top> = bottom)

mid = (top + bottom) 2:
if (number>arr[mid]l  bottom = mid + 1:
e l se i f  (number<arr[mid])  top=mid-1 :
i’ found it *
else  j

ret = mid:
break:

return ret:

296 I T  2 5 8

. ,,



ktruct  terminal * max  ;
6

i

char c ;

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

return (0)

if (* so-far! = max-> lines-2)
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temp  = arr[i];
arr[i]=arr(i  + 1);
arr[i  + l] = temp;
notdone  = 1;
1

i++;
1
while (iC(nitem-2));

1
while (notdone);

snd: return;
1

binsrch(arr,nitem,number)
int  arfl];
int nitem;
Int  number;

t
int  mid;
int  bottom = 0;
int top;
int mt= -1;
top=nitem-1;
while (top> = bottom)

I
mid = (top + bottom)/2;
it  (number>arr[midj)  bottom = mid + 1;
else if (numbercarr[mid])  top=mid-1;
/* tound  it l /
else (

ret=mid;
break;
1

I
return  ret;
1
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Diagram A.1 LINKED LIST EXAMPLE

200
“Bill” 230

“Harry”
270

“Sam”

210

230 270
0

char string[lOJ;
struct  link *next:

1;
main()
I* This program adds links and prints a list of !inks  *!

i
int chr=O;
char str[Ol];
while (1)

i
if (chr!=” &&  chr ! = ‘\n’)

I

printf(“\nType  A to add a link”);
printf(“\nType  P to print links”);
printf(“\nType  E to end\““);
I

chr=getchar( );
if (chr= =EOF) break;
chr=toupper(chr):
if (chl;= =‘E’)  break;
if (chr= =‘A’)

i
printf(“\nType  string to add: “):
scanf(“sbOos”,str);
addlink(str);
I

else if (chr= =‘PJ
f
printf(“\nLinks  ,a~:“);
Printf(“\nCount  is: %d \n”,prtlink(  ));
I

J
exit(O);
1

struct link root=(NULL,NULL);
struct link *start=&root;
int init=O;
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addlink(instr)
,‘I adds a link to singly linked list k
char *instr;

i
int lound,whichway.test:
struct  link *new,*prev.*lalloc(  ).*current;
if (init  = = 0)

{
‘* this is the lirst  link *
init = 1:
strcpy(sta?  - xtring.instr);

whichway=strcmp(instr.start-  xtring):
/* whichway  is 0 if strings match  *:
i* is ~0 if instr comes before start *,
I* is >O if instr comes atter  start *

if (whichway<O)

new= k3llOC(  ):
strcpy(new->string.instr):
new - >next=start;
start=new:

else if (whichway>O)

i
current = start;
found=O:
:- search list lor vjhere  to put string */
while (current - >next! = NULL)

(
prev=current;
current = prev- >next:
test = strcmp(instr,current  - xtring):

I* test = 0 duplicate *i
if (test = = 0)

i
found = 1:
break;

* test c 0 string comes before current ^
else if (:est<O)

i
found = 1:
new = bllOC( );



5 . random file lmaintainance

FILE UPC4TE

#include “6tdio.h”

#define SIZENAME 20
#define SIZECITY 20
#define SIZESTATE 10
#define ESCAPE 27 i* Used as character to end input *I
#define NAMEFILE “TESTFILE” I* Name of file for records */

I* this is the record layout *!
struci  srecord (

char name(SIZENAME]; /* Name */
char city[SIZECITY]: I* City *I
char stete(SIZESTATE];  * State */

1;
#define SIZEREC sireof(struct  srecord)

i* Size of record in bytes */
struct  srecord record;
struct  sflddes (

char *field; /* Points to field of record */
char *label; /* Label for that field */
char size; /* Size in bytes’ of field */
) flddes[  ]=

#define NUMFLD sizeof(flddes)/sireof(struct  sflddes)
/* Number of fields in record *I
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strcpy(new-  xtriqinstr);
prev- >next = new:
new- >next=current;
break:
1

/* test > 0 keep going *I
) I* end while */

if (!found)
P ran past last link without setting up new link */

i
new = lalloc(  );
current - >next = new;
new - >next = NULL;
strcpy(new-  xtring.instr);

i

) * end else on whichway  */
) I* end else on init *I

return 0;

i
prtlink()
/* prints the links in orQer  *i
/* returns number of links */

f
struct link *current;
int count;
count=o;
if (init = = 0)

i
printf(“\n  no links “);

I

c u r r e n t  =  start;

do
i
printf(“\nlink  %d is %s”, count, current->&ring);
current = current - znext;
count  + + ;

i
while (current!=NULL);

I
return courlt;

I
struct link *lalloc()

i
&tic  struct link m[iOO];
static int count=O;
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il (ret<O)  break:
t

return ret;

getfld(butler,“)
I* reads a field.  returns - 1 it ESC pressed else number of characters read *i
char *buffer; I* Pointer to field ii
int n; /* size ot field */

1
int c,ret;
clear (bulfer,n,O);
ret =o;
while ( (n- -) &&  (c=getchar(  ))!=‘\n’  &a  c!=ESCAPE  )

1
ret++:
‘bufter + + = c;

t
if (c= =ESCAPE)  ret= -1;
‘* don’t use rest of input till end 01  line +i
il (c!=‘\n’)

(
while ( (c =getchar( )) ! =‘\n’  )

r
if(c==ESCAPE)ret=-1;
t

t
return ret;

t

prtall(filnam,recc~.sirerec)
I* prints the records in tilnam */
FILE *filnam;  /* file pointer */
int recent: i* number of records *I
int sizerec: /= size of record */

(
int i,j;
printf(“\nRecord  count is %d\n”,reccnt);
for(i=l;i<=reccnt;i++)

f
rdrec(tilnam&record,i.sizerec);
printf(“\nRecord  %d is:“&
for (j=O;j<NUMFLD;j+  +)

i
pri”tf(“\ n%s: “.flddes[j].label):
p~ld(tlddes[j).field,tlddes[j;.sire);
t

t
prin?(“\n”);
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return sizerec;

I

prtfld(field.size)
I* Prints 8 single field */
char *field; i* Pointer to field */
int size; /* Size of field */

1
while (size- -)

1
putchar(*field+  +);

I
return;
i
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DISPLAY

#include “stdio.h”
#define ESCAPE 27
#define OFFSET 32
struct sline {

int row;
int col;
char *string;
1;

t

static struct sline screenl[]=(
{5,5,“Do  you want to know about “},
(7,lO;‘l. What this program does”],
{9,10,“2.  How this program works”),
{11,10,“3.  Exit this program”),
{13,10.“ENTER # AND RETURN”}
I;

Int sire1 =sizeof(screenl)/sizeof(struct  sline);
static struct sline screen2[  ] ={

{5,5,“lt  demonstrates menu selections”},
{7,5,“Enter  C to go back”},

I:
int sire2=sizeof(screen2)/sizeof(struct  sline);
static struct sline screen3(]=(

(5,5,“Enter C to go to next screen”),

I;
int size3=sizeof(screen3)/sizeof(struct sline);
static struct sline screen4[  ] = [
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(5.5,“Thls program is written In C-1.
i7,5,“Entar C to go to main menu”).
1;

int size4=sizeof(screen4)/sizcof(struct  stir@;
main(  )

1
int c;
Int d=O;
while (1)

t
/* display main screen */
if (d= =O) dspscr(screenl,sizel);
cursor(20,2O);
c=getchar(  );
switch(c)

(
case ‘1’:

dspscr(screen2,size2);
keyin(
d=O;
break;

case ‘2’:
dspscr(screen3,size3):
keyin(‘C’);
dspscr(screen4,sire4);
keyin(‘C’);
d=O;
break;

case ‘3’:
exit(O);
break:

default:
d=l;
break;

1 /* end switch */

1 /* end while */

) i* end main */

dspscr(screen,numline)
/* display a screen */
struct  sline  screen[]; I* array of lines +i
int numline; /* number in array *i

1
register int i:

&SC(  );
for (i=O;icnumline;i+  +)

1
dspline(&screen[~);
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1
return 0;
)

LSpll"8(li"S)
l prints line on tw”lim3l  Slxee” *I

f.truct  Sli”e  *Iire;  * line to print */
I
clrrsor(lt”e-  >row,li”e-  >col);
strout(li”a - >string);
return 0;
1

cursor(row,col)
/* positions cursor at row,coI

no check made on validity of row and cot
This is terminal dependent */

int  row; /*  row l /
int wl; I* column *I

t
putchar(ESCAPE);
putchar(’  = ‘);
putchar(OFFSET+  row);
putchar(OFFSET+col);
raturn;
I

strout(string)
I* outputs a string to terminal, not including null char l /
I* no check is made for error on output *l
char *string; /* string to output *I

i
while (*string)

(
putchar(*stri”g+  +);

1
return 0;

1

clrsc()
/* clears the screen */
/* this is terminal dependent *i

(
putchar(ESCAPE);
putchar(
putchar(ESCAPE);
putchar(7’);
putchar(ESCAPE);

,.
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putchar(‘0’):
putchar(‘@‘);
putchar(ESCAPE);
putchar(‘9’);
putchar(‘P’);
return 0;

1
keyin(chr)
i- waits till chr is pressed *!
int chr; I* character to wait for */

i
while (1)

(
cursor(20.20);
if (chr = = toupper(getchar(  ))) break;

I
return chr;

1

FUN WITH C ROUTINE
I

A profram  dedicated IL? the  Bc~lles:

main0
f

while (9)
f
9;
I

1

main(  )
i
char *malloc() .*b:
printt(“\ngoodbye  world”);
b= malloc(l);
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APPENDIX C

7Y

C EQUIVALENTS
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BASIC

ON X GOT0
ON X  GOSUB
OPEN
PEEK
POKE
PRINT
PUT
RE-ZD  (DATA)
REhl
RETURI\’
STOP
\‘,‘RITE
#  (douhlr)
S (charrmer)
5  ,l”Wf”,
OpCratWS:
+ - 9:
i > <= >=  <>=
M O D
AND OR NOT

FORTR.kN C Equivalent

CALL rubroutine funcrion(  )
COhlhlON exqemals
COMPLEX not  supported
CONTINUE see DO or  GOT0
DATA-initialization initializers
DECODE sscanf(  )
DIMENSION [I
DO for
ELSE else
ELSE IF else if
Eh’TR1’ not supponed
EQUI\‘:~LENCE union
FORhlAT fomla1  win”
FUIWTIO% functkx
GO TO $wto
IF if
IMPLICIT not supported
INCI~.I:DE, #include

C Equivalent

wikh
switch
fwa 1
pillteE
p0illttX
printf( )
putchar( )
initializers
r*  *,

return
urit()
printft )
double
char
int

+ -*/
><<= >= !===
%
&  1 !

Page

39
3Y
III
73
74
I07
IO.5
190
21
190
102
107
8
8
8

17
17
17
17

Page

4h
51
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FORTRAN

INTEGER
LOGICAL
PAUSE
PRINT
PROCiRAI\l
READ
REAL
RETURN
REWIND
STOP
SUBROUTINE
WRITE
Statement fumion
Operarors:
EQ NE SOR  OR AND NO?
G T L T G E L E N E E Q
+ -*

PASCAL

ARR.4).
BEGIN
B O O L E A N  ,
CASE
CHAR
CONS1
DO
DOWKTO
ELSE
END
FILE
FOR
FUNCTIOS
COT0
IF
I N
IKTEGER
LABEL
MOD
NIL
NOT

in1
“0, “eccswr)
printfl  ) b getchart  )
printN )
maim )
scsnrt )
float
r e t u r n
fseeM  ,
exit, )
function
printfc )
function

== != &&II!
><>=<=!= ==
+ --*i

C Equixalent

I I
t
not  needed
switch
char
#define
see corresponding keyword
for
4%

see comspondin~  keyword
file pointer
r0r
function
got0
if
enumeratl””
int

7%
NULL

Pap

8

1 0 7
I07
49
1 0 9
8
42
173
I 02
46
107
46

17
17
17

Page

xl
20

39
x
92

3 3
24

8 2
3 3
43
‘X
23
IO3

8
17
17
7s
1-l
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PASCAL

O F
O R
PACKED
PROCEDURE
PROGRAM
READ
REAL
RECORD
RE PEAT

S E T
TEXT
TO
TYPE
U N T I L
V A R
WHILE
W I T H
WRITE
:z
< <= = <> >= >
+ -*,
AND.OR.NOT
‘MOD
D I V

PL/I”

ADDR
ALLOCATE
BASED
B E G I N
CALL
CHARACTER
CLOSE
DECLARE
D E C L A R E  1.
DEFlNED
DO
DO variable =
D o  WHILE

C Equivalent

arrays  of s1r”ct”ra
II

“Of suppolled
funcriun
main(  )
scanf(  ,
float
struct
do-while ’
enumeraIion
char[ ]
for
typedef
do-while
declaration
while
not supponed
printft  )
=
< <= == !=  ,= ,
+ -*/
&8.  1;  .!
r,
/ (with  integers)

C Equivalent
6i
malloc
p0inttT
1
function
char
f&St-(  )
declarations
SIlUUCt”ES
uniun
(
for
while

Pagf

56
1 7

36
4 9
1 0 9
s
7 4
31
102
8
33
60
31

. 56
29

1 0 7
1 7
17
1 7
1 7
1 7
1 7

Page

1 7 7
7 :
7 4
20
4 6
s
5
Sl
60
6 7
2 0
33
29
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m
Do UNTIL
END
EXTERNAL
FlXED  BINARY
FLOAT
GET EDIT. GET LIST
GO TO
IF
INITIAL
OPEN
POINTER
PROCEDURE
PROCEDURE OPTIONS(MAIN)
PUT EDIT, PUT LIST
P U T  S K I P .
RECORD
R E T U R N
SELECT
STATIC
WHILE
operators
+ -*/
MOD
<><=>=  cz

&I

C Equivalent Page
do-while 31
1 20
externals 51
int 8
noat 8
scanf(  ) 109
got0 41
if 23
initializers 62
foFw  ) 111
pointers 74
functions 43
main(  ) 49
printf(  ) 107
printfV‘\n\n.  . . .) 107
SttuCtUreS 74
return 46
witch 39
static 62
while 29

1

+ -*!
7%
<><=>= ==

&I
&a II
I

17
17
17
17
17
17

COBOL* C Equivalent Page

ACCEPT getchar(  ), scanf() 107
AT END EOF’ 105
CALL function 46
CLOSE fclose(  ) 5
COMPUTE = 29
DEPENDING ON switch 39
ELSE else 25
END exit() 102
FILE file pointer 5
FOR for 33
G O T 0 goto 41

*Note that not all COBOL Kqwords  are listed
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COttO!.*
IF
INDEXED
INITI.AL
OCCL!RS
OPEN
RE.4D
REDEFINES
REWIND
SPACE
PICTURE YY9VY9Y
PICTURE YYU
PICTURE XSXX
PICTLIRE
PERFORhl  V A R Y I N G
P E R F O R M  U N T I L
RECORD
STOP RUN
1iNTlL
WRITE
0psri,10rs:
LESS THlN ,<I
GREATER THAN (B)
EQUAL TO t = I
AND OR NOT
+ -*,
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.‘r" i0T  readinp  ,vll!

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

fread(buWer.itmsbe,numitm,filepnt)
char *buffer;
int itmsize;
int numitm;
FILE *filepnt;

This reads numitm items ot’ sire itmsize from the file pointed at hy filepnl and
puts them starting  a,  the addras  pointed 10  h) buffer.  The return  value is the
number  of items read. This value  ma!;  he less than numitm ifan  error or end of lilt
occurred.

twrite(butfer.itmsize,numitm,fitepnt)
char *buffer:
int itmsize;
int numltm;
FILE *filepnt;

fclose(filepnt)
FILE *filepnt;
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This prints values of arguments on the file pointed to by tiiepnt according to the
format control string. The return value is the same as printf.

sprintt(string,format,  arguments...)
char *string;
char *format;
----- arg”ments

This puts the values of argurnrnrs 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:

%-W./AX

- (optional) indicates the field is left justified

w is 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)

I indicates the corresponding argument is a long type

I is one of the following:
d-decimal signed integer
u-decimal unsigned integer
x-hexidecimal  integer (no leading Ox)
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

Charscters that are not in format specifiers are output directly. If the character following a % is nc
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 (’  ‘1.

Format
Specifier Argument Notes

s string pointer printed until null or maximum field width (w)
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Format

BUFFERED FILE OPERATIONS
!sask(!ilepnt.offrel.mode)
FILE *tile:
long  onset;
int mode:

This positions the  t’ilr pointed 10  hy filepnt 10  a new position SO  the next  chaructel
read from that  file is from that  position,

mode = 0 position  10  offset hyles  from hefinning of file
= I position to  oN’sset  bytes  from currem  position
=? posikm  10  offset hges  relative  10  end of file

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

Function call Result

fseek(filepnt.oL.Ol file positioned at  beginning  (equal5  B  rewind)
fseek\tilepnt.OL.21 file posiConed  at the end(lo append  io it)
fseek(filepnt,5L.l~ file posirioned  S bytes past currem  posilion.

long ftell(filepnt)
FILE +tilepnt;

rewind(filepnt)
FILE *filepnt;

This rewinds the  file referenced hy a tilepnt. t Perl~rms  3” fseekllilepnt.OL.tI)1.

ferror(filepnt)
FILE rfilepnt;
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read(filedes,buffer,count)
int filedes;
char *buffer;
int count;

This reads counl  bytes  from  the rile referenced  hy filedes  10  the address  sraninp  at
buffer. The return  value is 0 if end-of-file occurred. less  than  0 if an error
occurred. or the number of bytes read.

write(filedes.buffer,count)
int filedes;
char *buffer;
int count;

This writes count  number of hyres  statiinf  at  buffer to  the file referenced by
filrdes.  The rcwrn  value is less  than 0 il an error  occurred or the number of bytes
wmle”.

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

This posiCions the file referenced by filedes 10  the position specified hy offset and

mode.
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The return vatuc is non-zero  I<  an error wcurred  while reading or writing the file

pointed to by filepnt. Otherwise zero.

clearerr(filepnt)  or clrerr(filepnt)

FILE *filepnt;

This resets  the error indication on the filepnt tile.  Until this function file is called.

once an  error condition occurs on a tile,  EOF  wilt he the returned value on all

Sunctions cmcerninf  il.

fiteno(fitepnt)
FILE *fitepnt;

l’hc  return value is the file descriptor used  by the system input/output routines

amriated  with the lile  filepnt.

fflush(filepnt)

FtLE  *fitepnt;

This forces the internal huff& of the filepnt file to he written; that is, il flushes the

,.bufler. .Tbe return value is EOF  if any errors occurred or 0 otherwise.
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Exhibit H.l ASCII COOL

HEXADECIMAL’ BINARY CHARACTER NOTE
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Exhibit H.l ASCII CODE IContinued

DECIMAL OCTAL HEXADECIMAL BINARY CHARACTER NOTE
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Exhibit Ii.1 ASCII CODE IContinued

OCTAL HEXADECIMAL G.NARY CHARACTER NOTE
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Exhibit H.l ASCII CODE IContinued)

CHARACTER NOTE
5
t
u
”
w
x

Y

;
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