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CS 1723, Data Structures, Fall Semester, 1998
Programming Assignment 5, Due October 9, 1998

Translation to Reverse Polish
The Assignment: For this assignmentyou will write a programtranslate that will translate
an ordinaryarithmeticexpressioninto reverse Polish form. This programshouldbe usedin con-
junctionwith theprogramevaluate of theearlierAssignment2 to find thefinal valueof aninput
arithmeticexpression.For thefinal runsafterinitial testing,youcanpipetheoutputof translate
in asinput to evaluate , sothatyou usethecommand:

runner% translate <sourcefile | evaluate

Theinputsourcewill bemadeupof thefollowing elements:

❁ single-digitintegerconstants,0, 1, 2, 3, 4, 5, 6, 7, 8, or 9.

❁ operators:
�

, * / , +, or - .

❁ parentheses:( and) .

❁ thespecialsymbols:# to terminatethewholeinput.

Thisassignmentlimits to single-digitintegerconstantsin orderto keepthingssimpler.

For example,hereis sampleinputsource,whichcalculatesonerootof theequation�����
���
	

�
�
�

:

((3ˆ2 - 4*1*2)ˆ(1/2) - 3)/(2*1)#

Noticethatall whitespace (= space,newline, tab,etc.)shouldbeignoredon input.

Overall organization: All filesandprogramsshouldbecontainedin asingledirectory:assign5 .
Youwill becombininganew program(in threefiles)with theold programfrom Assignment2.

The program translate.c: Organizethe programas(at least)three files: translate.c ,
tstack.h , andtstack.c .

The tstack.h andtstack.c files shouldimplementa stackof characters.(You will probably
wantto adda functiontop() thatwill returnthetopmostcharacterwithoutpoppingit.)

In additionto main() , thetranslate.c file shouldcontainfunctionswith prototypes

void checkprec (char c, int *prec, char *assoc);
int getnext(void);

� Thefunctioncheckprec() shouldreturntheprecedenceandassociativity of theoperator
storedin thevariable“c”, accordingto thefollowing table:

Operator Precedence Associativity
�

5 R
* 4 L
/ 4 L
+ 3 L

 3 L
( 1 R
) 1 R

Theremust bea staticarrayof structuresinsidecheckprec() which storesthis informa-
tion. Thisstructuremust beinitializedusinga list of initializersenclosedin braces,asshown
in Section6.3of thewhitebook(page133).
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� The function getnext() should return the next non-whitespacecharacter. (Use
isspace() in <ctype.h> .)

Thetranslationalgoritmwill bediscussedin class.Noticethat for eachnon-whitespacecharacter,
theprogrammustdecidewhetherto outputit or to stackit. Operands(digitsandletters)arealways
outputimmediately. Operators(includingparentheses)arealwaysstacked, but in somecasesnot
beforeoneor moreotheroperatorsarepoppedandoutput.Thefollowing rulesapply:

1. Alwayspusha left parenthesis.

2. Alwayspushanoperatorif thestackis empty, if anoperatorof lower precedenceis on top,
or if anoperatorof equalprecedenceis on topandright-to-leftassociativity applies.

3. Otherwisepopandoutputthestacktop,andtry rules1 and2 again.

4. A left anda right parenthsis(right above left) on thestackarealwayssimplydeleted.

5. A # characterterminatesthecurrentinput. Ouputa# andterminatetheprogram.

Theresultof thesampleinputabove shouldbe:

32ˆ41*2*-12/ˆ3-2 1* /#

The initial makefile for translate.c:

# makefile for the translate program
translate: translate.c tstack.c tstack.h

cc -g -o translate translate.c tstack.c
tlint:

lint -m -u translate.c tstack.c

The second program evaluate.c: Usetheprogramthatyouwrotefor Assignment2.

Required Execution: Youmusttry outthefollowing tableof inputarithmeticexpressions,with the
translationsandfinal valuesasshown. (Somestudentsmayhave troublegettingall of theseto work
correctly;shouldshouldturn in yourprogramanyway.)

Inputarithmeticexpression OutputreversePolish Final value

2+3*4# 234*+# 14.000000
3*4+5# 34*5+# 17.000000
(2+3)*4# 23+4*# 20.000000
(3*(2+4)/(5+1) )-2 # 324+*51+/2-# 1.000000
(5+3)ˆ(2+1)ˆ2# 53+21+2ˆˆ# 134217728.000000
2+3*4ˆ5*6+7# 2345ˆ*6*+7+# 18441.000000
((3ˆ2-4*1*2)ˆ( 1/2 )- 3) /( 2* 1)# 32ˆ41*2*-12/ˆ3 -21 */ # -1.000000
((2-3)ˆ((4+1)* 5)/ 6- (2 -4 )* 7)- 8# 23-41+5*ˆ6/24- 7*- 8- # 5.833333


