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Simple Programming with ‘awk’ 

 
 
 
Syntax: 
 
 awk  [-Fsep] [[-e] ‘prog’] ... [-f progfile] ... [[-v] var=value ...] [file] 
 
More later. 
 
 
 
Basic Awk: 
 
The basic operation of  ‘awk’ is to scan a set of input lines (sequentially) searching for lines that match any set of patterns of 
conditions that you specify; and for each pattern you can specify an action. 
 
The structure is therefore,  
 
 ‘pattern {action}’ 
 ‘pattern {action}’ 
 
e.g.  awk  ‘$1 == “address”  {print $2, $3}’  myfile 
 # the above awk program searches for lines where the first field = ‘address’ and the  
 # prints fields 2 & 3 separated by a  space/TAB (whatever the field separator was) 
 
e.g. awk ‘/^address/  {print $2, $3}’ myfile 
 
The pattern/selection is optional, and if omitted the awk program will apply to all lines. 
 
e.g. echo “Gary Dennis Pigott” | awk ‘{print $3” “$2” “$1}’ 
 # will reverse the fields in my name 
 
Notice that the pattern-action statements are enclosed in single quotes. If no input files are mentioned then ‘awk’ reads from the 
standard input (e.g. through ‘cat’ command etc). 
 
You can also specify standard input using a hyphen ‘-’. 
 
e.g.  awk ‘{print $1}’ -  
 ...standard input follows... 
 
The awk program commands can also be stored in a command file, and executed using the ‘-f file’ option. 
 
e.g. awk  -f comfile  myfile 
 # where ‘comfile’ contains the relevant awk program
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Fields & Records: 
 
Awk splits each record into fields; by default a field is a string of non-blank, non-tab characters separated  by a space/newline. 
 
The fields are specified as follows: 
 
 $1 - first field 
 $2 - second field  
 ... 
 $0 - entire record 
 
The number of fields in a record is determined by the field seperator; default separator is space/tab, but this can be changed as 
required (more later). 
 
e.g. awk  ‘$1 == $3  {print $0}’  myfile 
 # print out records where 1st field and 3rd field are identical 
 # could have just used ‘print’ on its own 
 
Note: There is an implicit limit of 100 fields per record. 
 
 
It is possible to format awk output using the ‘printf’ statement. 
 
e.g. awk ‘{printf  “%10s  %6d\n”, $1, $3}’ myfile 
 # prints the first field as a string of 10 characters (right-justified), followed by a space, 
 # then the third field as a decimal in a 6 character field; then a new-line. 
 
With ‘printf’ no output separators or newlines are produced automatically; you must create them yourself (more later). 
 
 
 
Patterns: 
 
You can select specific records for printing/processing by using ‘patterns’; awk allows the following types of patterns namely: 
 
-  using comparison operators 
  > greater than,   
 < less than,   
 >= greater than or equal to,   
 <= less than or equal to ,   
 != not equal to,   
 == equal to,   
 ~   matches, 
 !~ does not match 
 
 e.g.  awk ‘$2 == “Gary”  {print $1}’ 
 
 e.g.  awk ‘$1 > $2  {print $3}’ 
 
 e.g. awk ‘$4 ~ /Gary/  {print $1}’ 
 
 Note: the special characters  \ ^ $. [ ] * + ? () 
 
 ^  beginning of line 
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 $  end of line 
 .  any character (but not newline) 
 [...]  any character in set 
 [^...]  any character not in set 
 r*  zero or more r’s 
 r+  one or more r’s 
 r?  zero or one r 
 (r | t)   r or t 
 
 e.g. /[gG]ary/  
 
 e.g. /[a-zA-Z]/ 
 
 e.g. /^[a-z]/ 
 
 e.g. /^[0-9]+$/ # matches pure numeric fields where [0-9]+ means 1 or more digits 
    # i.e. starts with one or more digits & ends with one or more digits 
 
 e.g. /^[0-9]?/  # starts with zero or one digit 
 
 e.g. /(apple | pear) (pie | flan)/ 
 
  /\[This is a square box\]/  # You can escape the special meaning of a meta 
      # character by preceding it with a ‘\’ backslash 
 
  /This is a dollar \$/ 
 
 ‘awk’ also recognies the following escape sequences 
 
  \b backspace 
  \f formfeed 
  \n newline 
  \r carriage return 
  \t tab 
  \ddd octal value ddd 
  “ 
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- regular expressions, the simplest form is that enclosed in slashes (see also above). 
 
 e.g.  awk ‘/^Gary/  {print $0}’ 
  # equivalent to  grep “^Gary”  
 
 e.g. awk ‘/Brazil/,/Canada/  {print $0}’ 
  # pattern range from first line containing the word Brazil up to next occurrence of word Canada 
  # repeated thru the file 
 
 e.g. awk ‘NR==1,NR==20 {print $0}’ 
  
- using BEGIN and END, match before the first record is read and after the last line has been read respectively; 
 allowing initial & final actions. 
 
 e.g. ls -l | awk -f comfile 
 
  # where comfile contains 
  BEGIN  {print “List of  Directories: \n---------------------\n”} 
  /^d/ {print “\t”$9\t”Owned by...”$3} 
  END {print “\nEnd of List”} 
 
 See ‘analyse’ shell script (later) 
 
 
 
Combining Patterns: 
 
Patterns can be combined using: 
 
- parentheses,  
 
- logical operators   
 
  ||   or,   (lowest precedence) 
  &&   and,   
  !   not  (highest precedence) 
 evaluation stops as soon as True/False is determined. 
 
e.g  $4 == “Asia” && $3 > 500 
 
 $4 == “Asia” || $4 == “Africa” 
 # equivalent to  $4 ~ /^(Asia | Africa)$/ 
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Variables: 
 
There are a number of ‘awk’ built-in variables, and these include: 
 
 ARGC  number of  command line arguments 
 ARGV  array of command line arguments 
 FILENAME name of current input file 
 FNR  record number in current file 
 FS  input field separator (default blank/tab) 
 NF  number of fields in record 
 NR  record number 
 OFMT  output format for numbers  (default %.6g) 
 OFS  output field separator (default blank) 
 ORS  output record separator (default newline) 
 RS  input record separator (default newline) 
 RSTART index of first character matched by match() 
              RLENGTH length of string matched by match() 
 SUBSEP subscript separator 
 
e.g. awk ‘NF > 4 {print “Record “NR” has “NF” fields”}’ 
 
 awk ‘{print “Field “NF” is “$NF}’ 
 # Notice that $NF is the last field itself (i.e. if NF is 4 then $NF is $4) 
 
You can define your own variables, which can be used for storing data, arithmetic etc. 
 
Assignment is of the form:  variable=expression 
 
e.g. BEGIN { digits = “^[0-9]+$” } 
 $2 ~ digits  {print “Field ”  $2 “ is all numeric”} 
 
e.g. ls -l  |  awk ‘BEGIN {size=0}  $1 ~ /^-/ && $5 ~ /^[0-9]+$/ {size=size+$5}  END {print “Total file size “size}’ 
 
 # equivalent to shell script as follows: 
 # 
 #  let size=0 
 #  for bytes in `ls -l | grep “^-” | awk ‘{print $5}’` 
 # do 
 #     size=size+bytes 
 # done 
 # echo “Total file size is “$size 
 
You will notice that in the above example we used addition in the awk script (more later). 



 
 
AWK.doc:  Cybernet Computer Systems     Page 6 
 

 
Numeric Functions: 
 
 ‘awk’ has a number of in-built functions for common arithmetic, these include : 
 
atan2(y,x) arctangent of y/^x in the range -pi..pi 
cos(x)  cosine of x radians 
exp(x)  exponential function of x 
int(x)  integer part of x rounded down 
log(x)  natural log of x 
rand()  random number between 0 and 1 
sin(x)  sine of x radians 
sqrt(x)  square root of x 
srand(x) x is new seed for rand(); if no argument then the seed is derived from the time of  day 
 
e.g. x=int(99/2) 
 
 
 
String Functions: 
 
The in-built string functions include : 
 
gsub(r,s)  substitute s for r globally in the current record * 
gsub(r,s,t)  substitute s for r globally in string t * 
index(s,t)  return position of string t in s, or 0 
length(s)  return length of  string (can also be used in matching) 
match(s,r)  returns position in s where r occurs, or 0; sets RSTART to start position & RLENGTH to  
   length of matching string 
split(s,a)  splits s into array a on FS, returns number of fields 
split(s,a,r)  splits s into array a on r, returns number of fields 
sprintf(fint,expr-list) formats the expressions according to the ‘printf’ format string 
sub(r,s)   substitues s for first r in current record, returns number of substitutions * 
sub(r,s,t)  substitutes s for first r in t, returns number of subustitutions * 
substr(s,p)  returns suffix of s starting at position p 
substr(s,p,n)  returns the n-character substring of s starting at position p 
toupper(s)  returns copy of string in uppercase * 
tolower(s)  returns copy of string in lowercase * 
   (* nawk only) 
 
e.g. ls -l | awk ‘BEGIN {max=0; name=“”} 
                   length($9) > max {max = length($9);name=$9 } 
      END {print name}’ 
 # returns longest name 
 
e.g. awk ‘{if (match($0,/i?a/)) print RSTART, RLENGTH, $0}’ mfile 
   # RSTART contains start position of match, RLENGTH length of matched string 
 
e.g. ls -l | awk ‘{l=sprintf(“%20s %-10s”,$9,$3); print l}’ 
 
e.g. awk ‘{$1=substr($1,5,5); print} 
 
e.g. echo “Gary Dennis Anthony Pigott MR” | 
  awk ‘{title=$NF; inits=substr($1,1,1)” “substr($2,1,1)” “substr($3,1,1) 
                print title “ “ inits “ “ $4}’ 
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Other Functions: 
 
system(command-line) enables Unix shell commands to be executed from within the awk script (more later) 
 
 
 
Arithmetic: 
 
Arithmetic is done internally in floating-point, the operators available include : 
 
 +, -, *, /, % (remainder), ^ or ** (exponentiation) 
 
 +=, -=, *=, /=, %=, ^=  
 
e.g. pop=pop+$3; n=n+1 
 
e.g size+=$5   # is equivalent to  size=size+$5 
 
e.g. rem%=10   # rem set to remainder of rem / 10 
 
e.g. ++n    # is equivalent to n=n+1 
 
e.g. # code fragment to produce the name & size of the largest file in the current directory 
 ls -l | awk ‘BEGIN {maxs=0; file=“”} 
                   $1 !~ /^d/ && $5 ~ /^[0-9]+$/ && $5 > maxs {maxs=$5;file=$9} 
      END {print “Largest file is ” file “ (” maxs “ bytes)”}’ 
 
Awk also has a number of arithmetic functions (as detailed earlier). 
 
 
 
Strings & String Functions: 
 
Awk is good at string manipulation, are provides various string functions (as detailed earlier). 
 
e.g.  awk ‘{print $NR “:” $0 }’ myfile  # equivalent to  ‘grep -n “” myfile’ 
 
e.g. echo “The USA is big” | awk ‘{ gsub(/USA/United States/); print }’ 
 
e.g. i=index(“bannana”,”nn”)   # returns 2 
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e.g. length($0) 
 
e.g. x=sprintf(“%10s %6d”,$1,$2) 
 
e.g. { OFS=“@”; $1=substr($1,1,3); print } # forces awk to recompute $0 
 
e.g. {print $(NF-1)}    # print last field but 1 
 
Field types are detremined at run-time; and the data types of variables are set dependant on the types of fields to which they refer. 
 
e.g. v=v+$1    # type dependant on $1 
 
Similarly, this is important in field comparisons 
 
e.g. $1==$2    true for any pair of the following inputs 1, 1.0, +1, 0.1e1, 10E-1, 001 
     but false for  (null) & 0,  (null) & 0.0, 1e50 & 1.0e50 
 
If you cnocatenate a null string to a number you coerce it to be of type string. 
 
 $1””==$2””   forces string comparison between the fields 
 
Add zero to a field to forces it to be of type numeric 
 
 $1+0==$2+0 
 
The numeric value of a string is the value of any prefix of the string that looks numeric, thus 12.34x is 12.34 while x12.34 is zero. 
 
The string value of an arithmetic expression is computed by formatting the string with the output format conversion OFMT. 
 
e.g. OFMT=“%6.1f”   # default “%.6g” 
 
 
 
Control Flow Statements: 
 
1) The IF statement 
 
‘if (expression) statement sub 1 else statement sub 2’ 
 
e.g. if ($1==$3) max=$3 else print 
 
e.g. # calculate max value in file 
 {{ if (max < $2) max=$2  
 END { print max }} 
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2) The WHILE statement 
 
‘while (expression) statement’ 
 
e.g. # print all fields 1 per line 
 { j=1 
   while (j <= NF) { 
                    print $j; j++ } 
      } 
 
3) The FOR statement 
 
‘for (expression sub1;expression;expression sub2) statement’ 
 
e.g. { for (j=1;j<=NF;j++) print $j } 
 
4) The DO..UNTIL statement  always executed at least once 
 
‘do statement while (expression)’ 
 
e.g # prints all lines except those between start  & stop 
 /start/ { do { 
          getline x 
      } while (x!~/stop/) 
            } {print} 
 
The following control statements are also available : 
 
 break  causes exit from ‘while’ or ‘for’ loop 
 continue causes next execution to begin 
 next  skip to next record 
 exit  end of input, execution of END action (can also specify an exit status) 
 
 
 
Arrays: 
 
Awk provides 1-dimensional arrays; they do not need to be declared but are created as you use them. Array subscripts can be a 
number or string. 
 
e.g. x[NR]=$0 # assign current input to Nrth element of array ‘x’ 
 
We could in fact read the entire input into an array, with an awk program like this. 
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e.g. # print records whose length is equal to the longest record in file 
 {x[NR]=$0; if (length($0)>maxl) maxl=length($0) } 
 END {while (i<=NR) { 
     rec=x[i] 
    if (length(rec)==maxl) print rec 
          } 
         } 
 
Array elements can be named by non-numeric values. 
 
e.g. { pop[“Asia”]+=$3 } 
 
e.g. BEGIN {FS=“\t”} 
              {area[$4]+=$2} 
 END { for (name in area) print name, area[name] } 
 
Notice that above we have used a form of the ‘for’ statement that iterates over all defined subscripts of an array. 
 
 ‘for (k in array) statement’ 
 
 where the variable ‘k’ will be set in turn to each value for which ‘array[k]’ has been defined; the results 
 are output in random order.  
 [NOTE: results can be unpredictable if ‘k’ or ‘array’ is altered during the loop] 
 
You can also use the ‘in’ statement to test for array elements. 
 
 ‘if (k in array) ...’  do not use ‘if (array[k] != “”) ...’ as it has the overhead of creating 
     the array element. 
 
e.g.  if (“Africa” in array) { 
  if (array[“Africa”] != “”) ... } 
 
It is also possible to split any string into fields in the elements of an array. 
 
e.g. split(“s1:s2:s3”,arr,”:”)  # splits the string into array “arr” using the separator “:” 
     # if “:” was omitted then  the default field separator would be used 
 a[1]=“s1”,  a[2]=“s2”,  a[3]=“s3” 
 
An array element can be deleted using the ‘delete array[k]’ statement. 
 
Although awk does not support multi-dimensional arrays, you can use concatnation to create a 2-dimensional array; the subscipt is the 
concatenation of j, SUBSEP, and k : 
 
e.g. for (j=1;j<=10;j++) 
  for (k=1;k<=10;k++) arr[j,k]=... 
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User-Defined Functions: 
 
‘nawk’ (new-awk) provides user-defined functions. 
 
 ‘function  function-name (arg-list) { statements }’ 
 
e.g. function fact(n) { 
    if (n<=1) 
  return 1 
    else 
  return n*fact(n-1) 
 } 
 { print $1 “! is” fact($1) } 
 
Array elements are ‘passed by reference’, scalar arguments ‘passed by value’. Within a function, formal paramaters are local 
variables, but all other variables are global. 
 
The ‘return’ statement is optional but the returned value is undefined if it is not included. 
 
 
 
Some Lexical Conventions: 
 
Comments can be added to awk programs using ‘#’. 
 
e.g. print x, y  # this is a comment 
 
You can continue a long statement over several lines by terminating each continued line by a backslash; although you can not 
continue a string. This explicit continuation is not really necessary because statements continue automatically after operator && and || 
or if the line ends with a comma. 
 
Several pattern-action statements can appear on a single line if separated by semicolons 
 
 
 
Print & Printf Statements: 
 
The print & printf statements are the 2 primary awk output constructs. 
 
 ‘print’  used for simple output (print on its own is equivalent to ‘print $0’) 
 ‘printf’  used for more carefully formatted output 
 
Output can be directed to files and pipes.  
 
To print an empty line use  print “” 
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The built-in variables OFS and ORS contain output field and record separators. 
 
e.g. BEGIN { OFS=“:”;ORS=“\n\n” } 
 { print $1, $2 }   # not equivalent to ‘print $1 $2’ which is concatenation 
 
The printf statement has the format: 
 
 ‘printf  format, expr sub1, expr sub2, ...’ 
 
Where the format is a string that contains information on how and what is to be printed; each specification begins with ‘%’ and ends 
with a letter that determines the conversion, and can include : 
 
 -  left justify expression in its field 
 width  pad field to this width as needed; fields that begin with a leading 0 are padded with 0’s 
 .prec  maximum string width or digits to right of decimal point 
 
The awk printf conversion characters include : 
 
 %c  single character 
 %d  decimal number 
 %e  [-]d.ddddddE[+-]dd 
 %f  [-]ddd.dddddd 
 %g  e or f conversion whichever is shorter with non-significant zeroes suppressed 
 %o  unsigned octal number 
 %s  string  
 %x  unsigned hexadecimal number 
 %%  print a %, no argument is converted 
 
e.g. printf  “%d”, 99/2   49 
 printf  “%e”, 99/2   4.950000e+01 
 printf  “%f”, 99/2   49.500000 
 printf  “%g”, 99/2   49.5 
 printf  “%6.2f”, 99/2   49.50 
 printf  “%o”, 99    143 
 printf  “%06o”, 99   000143 
 printf  “%x”, 99    63 
 printf  “|%s|”, “January”   |January| 
 printf  “|%10s|”, “January”  |   January| 
 printf  “|%-10s|”, “January”  |January   | 
 printf  “|%3s|”, “January”   |Jan| 
 printf  “|%10.3s|”, “January”  |       Jan| 
 printf  “%%”    % 
  
The default ouput format is OFMT=“%.6g” which can be changed. 
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You can print output into files using the ‘>‘ and ‘>>‘ redirection operators (as Unix redirection operators). 
 
e.g. $3>100 { print $1, $3 > “myfile” } 
 $3<100 { print $1, $3 > “yourfile” } 
 
Filenames must be quoted “..” 
 
e.g. $4|/North America/ {print $1 > (“tmp”FILENAME) } 
   # here we have built the output filename by concatenation without the (..) it will not work 
 
You can also direct printing to a pipe by : 
 
 print | “command-line”  
 
e.g. BEGIN {print “List Of Names\n------------”} 
 $1~”/Smith/” { print $2,$1 | “sort” }’  # sorts the output 
 
The ‘close’ statement is used to close a file or a pipe. 
 
e.g. close(“sort”)     # close pipe “sort” 
 
 
 
Input: 
 
The most common way to give input to an awk program is to name the input on the command line. 
 
 awk  ‘program’  datafile 
 
But you can also pipe input to it. 
 
e.g. grep “Asia” countryfile | awk ... 
 
You can change the field separator using the FS variable. 
 
e.g. BEGIN {FS=“@@”} ... 
 
e.g. BEGIN {FS=“(,[ \\t]*)|([ \\t]+)”} 
 
You can also use the ‘-F’ argument on the command line. 
 
e.g. awk -F”|”  ‘{print $1}’ ... 
 
e.g. awk -F”(,[ \t]*)|([ \t]+)” ...   
 # sets the field delimiter to optional comma followed by any number of blanks and tabs 
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Records are normally separated by newlines, so that each line is a record. This can be changed using the RS variable. 
 
A common way to process multi-line records is to set the record separator to an empty line, and the field separator to a new-line. 
 
e.g. BEGIN {RS=“”;FS=“\n”} 
 
fx 
Note: the limit to record length is aprox 2500 characters. 
 
 
 
The ‘getline’ Function: 
 
The ‘getline’ functions reads input from the current input or from a file or pipe, by using redirection in a manner similar to printf.  
 
By itself ‘getline’ fetches the next input record and performs the normal field splitting operations on it. It sets  NF,  NR, and  FNR; 
and returns  1 if the record is present,  0 if eof,  -1 if error. 
 
e.g. # multi-line records each of which begins with a line beginning with the word START and ending with a line  
 # beginning with the word STOP 
 /^START/ {f[n=1]=$0 
       while (getline && $0 !~/^STOP/) # loops forever if file cannot be read! (more later) 
   f[++n]=$0 
        # now process the data in f[1]..f[n] 
        ... 
         } 
 
e.g. /^START/&&n==0 {f[n=1]=$0} 
 n>0      {f[++n]=$0} 
 /^STOP/      {#now process all the data in f[1]..f[n] 
         ... 
         n=0 
        } 
 # has the same effect as the previous code fragment 
 
e.g. getline x     # read next record into variable ‘x’, no splitting is done; NF is not set 
 
e.g. getline < “file”   # no effect on NR, FNR, but field splitting is performed and NF is set 
 
e.g. getline x < “tmp”FILENAME 
 
e.g. while (getline x < file > 0) { ... } # loop will end when eof or if the file cannot be read 
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You can pipe the output of a command directly into getline. 
 
e.g. while (“who” | getline ) 
      n++   # when loop terminates ‘n’ contains the number of users 
 
e.g. “date” | getline d  # return current date into variable ‘d’ 
 
 
 
Command-Line Arguments: 
 
The array ARGV contains the elements ARGV[0],..,ARGV[ARGC-1]; where ARGC is the count, ARGV[0] the program name 
(generally awk), the remaining elements are the command-line arguments. 
 
An argument is a filename unless it is of the form: 
 
 var=value 
 
In which case it is a variable. 
 
e.g. # awk fragment to add page nos to a report where page nos have overflowed and are set to *** 
 awk ‘BEGIN {p=0}     # not really necessary 
 $1!=report {print} 
 $1==report  {++p; j=match($0,/ \*\*\*/) 
              if (j==0) print 
              else { 
        k=substr($0,1,j) 
      print k”Page: “p 
         } 
                                   } report=“MyReport” ... 
 
 
 
Awk & The Shell: 
 
The built-in function   ‘system(command-line)’  executes the command line which can be a string variable. The value returned by the 
system is the return status of the command. 
                    
e.g. $1==“#include”  {gsub(/[<>“]/,””,$2); system(“cat “$2) } 
 # calls cat to put the file named in the second field of every input record whose first field if ‘#include’ 
 # after stripping any <, >, or “ that might be present 
 
e.g. Suppose you want to pass values to an awk program file, you could create a shell script called ‘myawk’  
 and call it by: 
  myawk “Gary”  # where Gary is the shell variable $1 
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 The file myawk is then 
 
 awk ‘ 
 BEGIN {RS=“”}  # multi-line records separated by blank line 
 /’ $1 ‘/’  {print} myfile 
 
 Alternatively use ARGV or awk variables  
 
 awk ‘ 
 BEGIN {RS=“”    # notice that all the work is done in the BEGIN action 
  while (getline < “myfile”) 
     if ($0~ARGV[1]) 
          print $0 
    }’ $* 
 
 
 
Example Applications: 
 
e.g. # awk program to produce report using file ‘countries’, that lists continents (fld 4)alphabetically &  
 # after each continent its countries (fld 1) in decreasing order of population (fld 3) 
 BEGIN {FS=“\t”} 
 {pop[$4”:”$1]+=$3} 
 END {for (c in pop) 
  print c “:” pop[c] | “sort -t: +0 -1 +2nr” } 
 
This output could then be passed through a second awk program to reformat the output further. So complex data transformations and 
reformatting can be reduced to a few simple ‘awks’ and ‘sorts’. 
 
e.g. # count number of times each word appears in the input file 
 {for (w=1;w<=NF;w++)  cntr[$w]++} 
 END {for (w in cntr)  
  print cntr[w],w | “sort -nr” } 
    # sorted in reverse order 
 
e.g. # Suppose you have 2 files of deposits & withdrawals that contain name & amount field 
 awk ‘ 
 FILENAME==“deposits” {ba[$1]+=$2} 
 FILENAME==“withdrawals” {bal[$1]-=$2} 
 END { for (name in bal) 
  print name, bal[name] }’ deposits withdrawals 
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e.g. # Generating form letters assuming a template in ‘form.file’ with the values ‘$n’ being replaced by 
 # the corresponding variables. 
  
 BEGIN {FS=“|” 
   while (getline < “form.file”)  
   ln[++n]=$0 
  } 
 {for (i=1;i<=n;i++) { 
      s=ln[i] 
      for (j=1;j<=NF;j++) 
          gsub(“\\$”j,$j,s) 
       print s 
      } 
 } 
    


