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progl: procedure options (main) ;

/****************************************************************/

/* PURPOSE: This program will convert equations in simple */
/* infix, suffix and prefix notation into fully */
/* parenthesized iInfix equations. */
/* INPUT: progl.dO0l = input equations */
/* OUTPUT: progl.pOl = Report of converted equations */
/* AUTHOR: Garry R. Daly */

/****************************************************************/

/* The following represents the Data flow diagram of this program:
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*/
/* This program makes the following assumptions: */

/* Valid data may only consist of the operators */
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/*
/*
/*
/*
dcl

dcl

dcl

dcl

dcl

dcl

*,/,+,- and of upper and lower case letters of */

the alphabet.

Input strings are not to exceed */

20 characters and are required to have a minimum */
of 3 characters to be valid.

sysin
sysprint

verity
length

substr

operators
invalid _str

type
infix
suffix
prefix
invalid

error
continue

yes
no

expression_in
expression_out

stack_pntr

dcl 1 eoj hdr ,

2 info

*/

file input stream ,

print file ;

builtin ,
builtin ,
builtin ;

char(4)
char(5)

char(6) ,
char(6)
char(6)
char(6)
char(15)

char(6)
char(3)
char(3)
char(3)
char (100)

char(100)
pointer ;

char(17)

t ("INFIX ") ,
t ("SUFFIX") ,
t ("PREFIX") ,
t
t

« 35 3 3535

* INVALID ***") ,

i
i
i
i
nit ("ERROR °)

-IA L O T T T

t ("yes”) ,
t ("no %)

varying ,
varying ,

init
(**** END OF REPORT"®) ;

/* Set up a loop to read the data and print out the */

/*

on endfile (sysin)
continue = no ;

continue = yes ;

do while (continue ;
get file (sysin) edit (expression_in) (a(100))
1T continue = no

/> Validate

/*
/*

then goto wrapup ;

results in a stream process.

*/

/> Std PLI allows leave */

incomming expression --

*/

IT the expression i1s valid, then expression_out */
will equal expression_in (or its length > 0) */

call validte(expression_in,expression_out)
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iT length(expression_out) > 0

then do ;
/* Determine the type of valid expression -- */
/* An operator in position 1 = prefix */
/* An operator in the end position = suffix */
/* Neither prefix or suffix = iInfix */

1T verifty(substr(expression_in,1,1),operators) = 0
then do ; /* PREFIX */
iT verify(substr(expression_in,
length(expression_in),1),"*/+-") = 0
then do ; /* ERROR type */
expression_out = invalid ;
type = error ;
end ;
else do ; /* Truly prefix */
call tranpre(expression_in,
expression_out,
stack_pntr) ;
type = prefix ;

/* Check the length of expression_out -- */
/* —— 1T zero = invalid prefix expression. */

iT length(expression_out) = 0
then do ; /* free the unused nodes */
do whille (stack pntr *= null()) ;
stack_pntr = pop(stack_pntr) ;

end ;
expression_out = invalid ;
end ;
end ;
end ;

else 1T verify(substr(expression_in,
length(expression_in),1),
operators) = 0
then do ; /* SUFFIX */
call transuf(expression_in,
expression_out,
stack_pntr) ;

/* Again -- check the length of */
/* expression_out. Zero length will */
/* indicate an invalid expression. */

iT length(expression_out) = 0
then do ; /* free the unused nodes */
do whille (stack pntr = null()) ;
stack_pntr = pop(stack_pntr) ;
end ;



157 expression_out = invalid ;

158 end ;

159 type = suffix ;

160 end ;

161 else do ; /* INFIX */

162 expression_out = traninf(expression_in) ;
163 type = infix ;

164

165 /* Infix resolution is done by recursion */
166 /* The program will return a string */
167 /* namely: "_._... " if during the */
168 /* recursion an error was detected. */
169

170 ifT verify(invalid_str,expression_out) = 0
171 then expression_out = invalid ;

172 end ;

173 end ; /* end of valid expression */

174 else do ;

175 type = error ;

176 expression_out = invalid ;

177 end ;

178

179 /* Print the results of the expression read in */

180

181 call prntres(expression_in,expression_out,type) ;

182 end ;

183

184 /* Print the header signifying the end of job */

185

186 wrapup:

187 put file (sysprint) skip(3) edit (eoj hdr) (a) ;

190

191 validte: procedure(expression_in,expression_out) ;

192

193 /* This procedure will attempt to validate an input */
194 /* string namely expression_in, as being a subset */
195 /* of upper and lower case alphabetic characters and */
196 /* a set of four operators (*,/,+,-). If unable to */
197 /* do so, expression_out will be set to null. */
198

199 dcl verify builtin ,

200 length builtin ;

201

202 dcl expression_in char(*) varying ,

203 expression_out char (*) varying ,

204 opreators char(4) inic(CC*/+-) ,

205 upper_letters char(26) init

206 ("ABCDEFGHIJKLMNOPQRSTUVWXYZ*®) ,
207 lower_letters char(26) init

208 ("abcdefghijkImnopgrstuvwxyz®) ;
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/*
/*
/*

ifT expression_in is not a subset of the character */
set: upper_letters or lower_letters or operators, */
then return a null expression_out */

length(expression_in) < 3
| length(expression_in) > 20
| verify(expression_in,upper_letters ||

lower_letters || operators ) >
then expression_out "
else expression_out

expression_in ;

return ;

end validte ;

/*****************************/

tranpre: procedure(expression_in,

/*
/*
/*
/*
/*
/*

dcl

dcl

dcl

dcl

/*

expression_out,
stack_pntr) ;

This procedure will attempt to translate an prefix */
expression (expression_in) and translate it into */
a well balanced parenthesized expression. If 1t */
is unable to do so, (due to expression_in being */

invalid), expression_out will be returned as a */
null value. */
substr buirltin ,

null builtin ,

length builtin ,

verity builtin ;

poS_in_exp fixed bin(15) ,

expression_in char(*) varying ,
expression_out char (*) varying ,

temp char (100) varying ;
stack_pntr pointer ;

1 stack based(stack pntr) ,
2 parsed_exp char (100) varying ,

2 last_parsed_exp pointer ;

Initialize the first member of the stack */

expression_out = ;
stack_pntr = push(substr(expression_in,1,1),null()) ;

/*

Loop from position 2 thru the length of the string */
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/* pushing onto the stack until two constants are */
/* side by side. In this case you should pop off */
/* two constants and an operator -- otherwise the */
/* expression is invalid. */

do pos_in_exp=2 to length(expression_in) ;
1T verifty(substr(expression_in,pos_in_exp,1),"*/+-") > 0
then do ; /* A constant was just found */

/* Check 1f there i1s anything in the stack */

1T stack_pntr = null(Q)
then stack pntr = push(substr(expression_in,
pos_in_exp,l),stack _pntr) ;
else 1T verify(stack pntr->parsed _exp,"*/+-") > 0
then do ; /* constant on the stack */
temp = (" || stack pntr->parsed_exp ||

stack_pntr - pop(stack pntr) ;

/* Find out 1If you have operator iIn */
/* the stack -- if not = error. */

iIf stack_pntr = null(Q) |
verify(stack _pntr->parsed_exp, "*/+-") >0

then do ;
expression_out = **° ;
return ;
end ;
temp = temp || stack _pntr->parsed_exp ||

|| substr(expression_in,

pos_in_exp,1) || ")" ;
stack_pntr = pop(stack_pntr) ;
stack_pntr = push(temp,stack pntr) ;
end ;

else stack _pntr = push(substr(expression_in,
pos_in_exp,l),stack _pntr) ;
end ; /* end found constant In expression_in */
else stack pntr = push(substr(expression_in,pos_in_exp,
1),stack_pntr) ;
end ;
/* Finally, check the stack. If there is only one */
/* value iIn it, your finished. Otherwise, you */
/* you have an error condition. */

if stack_pntr = null(Q |
stack_pntr->last_parsed_exp = null()
then do ;
expression_out = **° ;
return ;
end ;



313 else do ;

314 expression_out = stack pntr->parsed_exp ;

315 stack_pntr = pop(stack_pntr) ;

316 return ;

317 end ;

318

319 end tranpre ;

320

322

323 traninf: procedure (expression_in) recursive

324 returns (char(100) varying) ;

325

326 /* This procedure will attempt to translate an infix */
327 /* expression (expression_in) and translate i1t into */
328 /* a well balanced parenthesized expression. If it */
329 /* is unable to do so, (due to expression_in being */
330 /* invalid), the string "..... " will be returned to */
331 /* signify that an error has occurred. */
332 /* The main program will check the string returned */
333 /*  for the occurrance of "..... ". This was done */
334 /* because during recursive programming, there is */
335 /* no clear method of returning when nested. */
336

337 dcl length builtin ,

338 verify builtin ,

339 index builtin ,

340 substr builtin ;

341

342 dcl expression_in char (*) varying ,

343 operator(4) char(1) init (°=-",%"+","/","*%)
344 static ,

345 oper_pos fixed bin(15) ,

346 oper_index fixed bin(15) ;

347

348 ifT length(expression_in) = 3 /* 1.e A*B */

349 then return (" (" || substr(expression_in,1,1) |] * *
350 || substr(expression_in,2,1) || * *
351 |l substr(expression_in,3,1) || *)" ) ;
352 if length(expression_in) =1 /* 1.e. a constant */
353 then do ;

354

355 /* Check If the expression Is an operator -- */
356 /* —- 1T so, add a blank before and after it. */
357

358 if verify(substr(expression_in,1,1),"*/+-") =0

359 then return (* ° || expression_in || ° 7) ;

360 else return (expression_in) ;

361 end ; /* end constant or operator */

362

363 /* 1T expression is neither a constant or a simple */

364 /* infix expression -- you have to break the */
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/* expression down further so that it becomes one. */

oper_pos = 0 ;

do oper_index=1 to 4 while (oper_pos = 0) ;
oper_pos = index(expression_in,operator(oper_index)) ;
end ;

/* Check oper_pos -- it will equal zero when the */
/* infix string passed (expression_in) is invalid */

if oper_pos =0
then return ("..... ")
else return(

~

|l traninf(substr(expression_in,1l,oper_pos-1))

|l traninf(substr(expression_in,oper_pos,1l))

|l traninf(substr(expression_in,oper_pos+1,
length(expression_in) - (oper_pos)))

I D" )

end traninf ;

/*****************************/

transuf: procedure(expression_in,

expression_out,
stack_pntr) ;

/* This procedure will attempt to translate an suffix */
/* expression (expression_in) and translate it into */
/* a well balanced parenthesized expression. If 1t */
/* is unable to do so, (due to expression_in being */

/* invalid), expression_out will be returned as a */
/* null value. */
dcl substr builtin ,
null builtin ,
verify builtin ,
length builtin ;
dcl expression_in char (*) varying ,
expression_out char (*) varying ,
temp char (100) varying ,
poS_in_exp fixed bin(15) ;
dcl stack_pntr pointer ;
dcl 1 stack based(stack pntr) ,
2 parsed_exp char(100) varying ,

2 last_parsed_exp pointer ;

/* Insert the first member on top of the stack */
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expression_out = ;

stack_pntr = push(substr(expression_in,1,1),null()) ;

/* Set up the loop to search until an operator is */
/* found and then you can pop two constants off */
/* the stack 1f i1t truly is a valid expression. */

do pos_in_exp=2 to length(expression_in) ;
1T verifty(substr(expression_in,pos_in_exp,1l), "*/+-") =
then do ; /* Current position has operator */

if stack_pntr = null(Q |

stack_pntr->last_parsed_exp = null()

then do ;

/* You can"t pop two values = error */

expression_out = ;
return ;
end ;

/* Check both values on the stack to be certain */
/* that they are both constants or this iIs an */

/* error. */
1T length(stack pntr->parsed exp) < 2
& verify(stack _pntr->parsed_exp,"*/+-") = 0
then do ; /* Case 1: First value on stack */
expression_out = " ;
return ;
end ;
temp = substr(expression_in,pos_in_exp,1) |] © °©
|| stack _pntr->parsed_exp || ")"
stack_pntr = pop(stack_pntr) ;
/* Check 1f you have anything in your stack */
if stack_pntr = null(Q |
length(stack pntr->parsed _exp) < 2
& verify(stack _pntr->parsed_exp,"*/+-") = 0
then do ; /* Case 2: Second value on stack */
expression_out = **° ;
return ;
end ;
temp = (" || stack pntr->parsed_exp || * *
Il temp ;

/* Remove the old node and

insert the new node */

0



469 stack_pntr pop(stack_pntr) ;

470 stack_pntr push(temp,stack _pntr) ;

471 end ; /* end found an operator in pos_in_exp */
472

473 else stack pntr = push(substr(expression_in,pos_in_exp,
474 1),stack_pntr) ;

475 end ; /* end do pos... */

476

AT7 /* There should only be one node left if this iIs a */
478 /* valid expression. */
479

480 if stack_pntr = null(Q |

481 stack_pntr->last_parsed_exp = null()

482 then do ;

483 expression_out = " ;

484 return ;

485 end ;

486

487 else do ;

488 expression_out = stack pntr->parsed_exp ;

489 stack_pntr = pop(stack_pntr) ;

490 return ;

491 end ;

492

493 end transuf ;

494

496

497 push: procedure(expression_in, last _stack mbr)

498 returns (pointer) ;

499

500 /* This program will accept an expression along with */
501 /* a pointer. 1t will only allocate a stack */
502 /* initializing it to the expression_in and the */
503 /* the previous node iIn a chain. */
504

505 dcl expression_in char (*) varying ,

506 last stack mbr pointer |,

507 stack_pntr pointer ;

508 dcl 1 stack based(stack_pntr) ,

509 2 parsed_exp char (100) varying ,

510 2 last_parsed_exp pointer ;

511

512 allocate stack ;

513 stack_pntr->parsed_exp = expression_in ;

514 stack pntr->last_parsed_exp = last_stack mbr ;

515 return(stack_pntr) ;

516

517 end push ;

518

520
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pop: procedure(stack pntr) returns (pointer) ;
/* This program accepts a pointer and frees the */
/* current node returning the previous member */
/* in the chain. */
dcl stack_pntr pointer |,
last _stack mbr pointer ;
dcl 1 stack based(stack pntr) ,

2 parsed_exp

char (100)

2 last_parsed_exp pointer ;

varying ,

last_stack _mbr = stack pntr->last_parsed_exp ;
free stack ;

return(last_stack mbr) ;

end pop ;

/******************************/

prntres:

procedure(expression_in,expression_out,

type) ;

/* This program will print the results of the trans- */
/* formation of expressions to well balanaced */
/* parenthesized expressions.

dcl

dcl

dcl

decl 1

decl 1

decl 1

decl 1

date
substr

expression_in
expression_out
type

lines printed
page_no

headl ,

2 dheader

2 current_page
head2 ,

2 spaces

2 dheader

head3 ,
2 spaces
2 dheader

head4 ,

char(®)
char (*)
char(™) ;

fixed bin(15)
fixed bin(15)
char(5)

fixed bin(15)

char(23)
char(17)

char(18)
char(27)

*/

varying ,
varying ,

init (-

nit (0) static ,
nit (0) static ;

init
("DEPAUL UNIVERSITY"®) ;

init (-

init
("EQUATION CONVERSION PROGRAM®™)
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dcl

dcl

dcl

dcl

2 spaces

2 dheader

2 todays date

head5 ,
2 spaces

2 dheader

head6 ,

2 dheaderl

2 spacel

2 dheader?2

2 space?2

2 dheader3

head7 ,
2 underl

2 under2
2 under3

2 under4

printed_results ,
equation_in

sSpacel

space?2

NNDNNDN

equation_type

results

char(23)
char(10)
("CsC311
char(8) ;

char(25)
char(13)

("Garry R. Daly®) ;

char(17)

init

("ORIGINAL EQUATION®) ,

char(11) it (" ) ,
char(4) init ("TYPE") ,
char(13) init(CC 7)) ,
char(6) INIt("RESULT") ;
char(25) init

(Fmmmm o .
char(25) init

(. _________________________ .) L]
char(25) init

(. _________________________ .) L]
char(15) init
o DA

char(20) ,

char(7) it (" ) ,
char(6) ,

char(12) inict (" 7)) ,
char(45) ;

/* Check to see if have to perform a page eject */

iT lines_printed > 60 | page_no =
then do ;

lines printed = 8 ;
page_no = page_no + 1 ;
it page _no

then do ;

substr(head4.
substr(head4.
substr(head4.
substr(head4.
substr(head4.

end ;

headl.current_page

0

/* 8 lines of header info */

/* Capture system date */

page_no ;

put file (sysprint) page ;
put file (sysprint) skip(l) edit (headl) (a) ;
put file (sysprint) skip(2) edit (head2) (@) ;

todays _date,1,2)
todays_date,3,1)
todays _date,4,2)
todays _date,6,1)
todays_date,7,2)

substr(date(),3,2) ;
./. ;
substr(date(),5,2) ;
/T
substr(date(),1,2) ;



625 put file (sysprint) skip(l) edit (head3) (a) ;

626 put file (sysprint) skip(l) edit (head4) (@) ;
627 put file (sysprint) skip(l) edit (head5) (@) ;
628 put file (sysprint) skip(2) edit (head6) (a) ;
629 put file (sysprint) skip(l) edit (head7) (@) ;
630 end ;

631

632 printed_results.equation_in = expression_in ;

633 printed_results.equation_type = type ;

634 printed_results.results = expression_out ;
635 put file (sysprint) skip(2) edit (printed_results) (a) ;
636 lines printed = lines_printed + 2 ;

637

638 end prntres ;

639

640 end progl ;



