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The University of Texas at San Antonio
Computer Science Division
San Antonio, Texas 78249

CS 1723, Data Structures
Fall Semester, 1998

Programming Assignment 2, Due September 11, 1998
Reverse Polish Evaluation

The Assignment: For this assignmentyou areto write a program,evaluate , thatwill
find thevalueof a reversePolishexpression.

Theinputsource(RPN)will bemadeupof thefollowing elements:
� single-digitintegerconstants:0, 1, 2, 3, 4, 5, 6, 7, 8, or 9.

� operators:
�

, * / , +, or - .

� specialsymbolto terminatetheinput: #.

Thisassignmentlimits to single-digitintegerconstantsto keepthingssimpler.

For example,hereis sampleinput source,which calculatesoneroot of the equation���
���	��
����� , with ����������� 
 ����� � :

32ˆ41*2*-12/ˆ3-21*/#

Overall organization: Your programshould be containedin a single directory, say
assign2 . Within this directory therewill be several files implementingthe the main
functionandthestack.
Details about the program evaluate.c: Organizethisprogramas(at least)three files:
evaluate.c , estack.h , andestack.c .

The evaluationof oneof theseRPN stringscanproceedasdescribedin the text and in
class:Useanevaluationstack.Operandsarepushedon thestack,andoperatorspoptheir
argumentsoff thestackandpushtheresult.Whenthefinal # is encountered,theremainder
of thestackis poppedandprinted.(It shouldjustbeasinglevalue.)

The arithmeticshouldbe doneusingdouble s. Thusthe outputof the secondexample
shouldbethefollowing:

-1.000000
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A singlecharacterthatis a digit canbeconvertedto adouble with

#include <ctype.h>
...
if (isdigit(c))

return (double) (c - ’0’);
...

Theraise-to-a-poweroperatorcanbehandledwith thebuilt-in functionpow(x, y) (see
the white book, page251). For this to work you needto include<math.h> , and (on
runner)you needto add -lm to the compiler options,so that the math library will be
searched,asshown in themakefile below. The lint programalsoneedsthisoptionas
shown—withoutit lint will produce600linesof warnings.

The new makefile for evaluate.c:

# makefile for evaluate program
evaluate: evaluate.c estack.c estack.h

cc -g -o evaluate evaluate.c estack.c -lm
lint:

lint -m -u evaluate.c estack.c -lm

Required Execution:

Yourprogrammust executethefollowing testdata,with theexpectedoutput:

Input test data Expected output
23+4*# 20.000000
234+*# 14.000000

52ˆ34*2ˆ+12/ˆ# 13.000000
55+2ˆ13/ˆ# 4.641589

32ˆ41*2*-12/ˆ3-21*/# -1.000000


