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Chapter 6 of the text spends a good amount of time discussing one of the most well-known use of stacks,
namely, the parsing of arithmetic expressions. An infix arithmetic expression may be evaluated in two steps:

1. An operator stack is used to translate the infix expression into an equivalent postfix expression.

2. An operand stack is then used to evaluate the postfix expression.

See Section 6.3 of the text for further details. You can find further description of an algorithm to evaluate
infix arithmetic expressions in Programming Problem 8 on pp. 221–222, which has a pseudocode description
of the algorithm.

Your task is to turn this pseudocode into a working program to evaluate arithmetic expressions. As
you will see in a moment, your program should work by asking the user if s/he needs help, giving help as
necessary. Then it should repeatedly do the following:

• Ask the user to enter an expression.

• Print the value of the expression.

Here is the output from a run of this program:

sobolev@dsm:proj3$ proj3
Do you need help (Y/N)? ?
Response must be ’Y’ or ’N’.

Do you need help (Y/N)? h
Response must be ’Y’ or ’N’.

Do you need help (Y/N)? Y
Enter an infix expression at the prompt.
The program will tell you its value.
To stop the program, just hit "return" at the prompt.

Expression? 1
1
Expression? (1)
1
Expression? 2+3
5
Expression? 2+3*5
17
Expression? (2+3)*5



25
Expression? (1+3)*(5-7)
-8
Expression? (1+3)*(5-7)/2
-4
Expression? ((((1+3))))*(((5-7)))/((2))+1
-3
Expression?
sobolev@dsm:proj3$

The text’s pseudocode is based on the following simplifying assumptions:

1. The input string contains no spaces. Thus “3+2” is legal input, but not “3 +2”.

2. The input string is syntactically and semantically correct. In other words, you needn’t worry about
input such as “1+2*” or “1/0”.

3. The operands are single-digit integers. Thus “11+2” is not legal input.

The right way to eliminate these assumptions would be to use a lexical scanner, which would turn character
sequences into tokens. However, this would be a distraction from the main point of this assignment, which
is for you to get your hands dirty (figuratively speaking) with stacks. (But see the extra credit section below.)

Goodies: To make your life a little simpler, I have put some useful files into the share directory
˜agw/class/datastr/share/proj3.

1. The file proj3-skel.cc contains my main function. It also has prototypes for all the functions
that I used in my solution, as well as stub versions of same. Hence, this source file can be compiled
and executed “as is”, although it will be missing most of the functionality needed for a complete
solution. In the time-honored tradition of structured programming, this means that you can flesh out
one function at a time when developing your solution. You should copy this file into your working
directory, calling it “proj3.cc”.

2. The file proj3-agw is an executable version of the program, which you should run to get the hang
of how things work. For the sake of convenience, you should copy it to your working directory.

3. A Makefile, which you should copy into your working directory. This Makefile is set up under
the assumption that you’ll be using the stack container provided by the Standard Template Library
(see Remark 1 below). Said Makefile can be adjusted to use one of the author’s implementations;
follow the instructions contained therein.

Deliverables: You are to deliver a clean typescript (produced by the photo program, followed by a run
of photo-clean) consisting of the following lines, along with their output:

cat proj3.cc
make clean
make proj3
proj3
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When you run proj3, you must supply the exact sample data given above.
In addition, you are to use doxygen comments, which are to be installed in your webspace in the

more-or-less obvious place. The easiest way to do this would be to copy one of your earlier Doxyfiles,
changing the HTML_OUTPUT line accordingly.

Remarks: Note the following:

1. Read the pseudocode description carefully. It is correct, but you need to watch the details.

2. You have a choice of which stack implementation to use.

• Chapter 7 of the text gives you several implementations.

• The Standard Template Library has a stack container, described in Section C7.1.1 of the text.
You can see sample code using same on page 674.

For what it’s worth, my solution uses the STL’s stack, rather than any of the author’s implementa-
tions. One advantage of this choice is that your solution will only need one C++ file (proj3.cpp),
rather than four (proj3.cpp and StackInterface.h, along with a header file Something.h
and an implementation file Something.cpp).

3. Don’t forget to add the doxygen comments and to build the documentation tree. As always, the best
way to make this project’s Doxyfile is to take a previous project’s Doxyfile and change the
PROJECT_NAME and HTML_OUTPUT lines to reflect that this is Project 3, rather than a previous
project.1 My documentation may be found at

http://www.dsm.fordham.edu/˜agw/datastr/doxygen/proj3

4. The text’s pseudocode is formulated using a switch statement. This is okay for a rough description,
but unless you invest time in writing an additional tokenizing function, you’ll be better off using a
multiway if-statement.

5. Extra credit: It turns out that it’s not too difficult to get rid of the first two assumptions mentioned
above. You will earn 5 points in extra credit if your program can do either of the following:

(a) Allow spaces to appear in an expression. Thus “3 +2” is now legal. The following shows how
this might appear in a dialogue between the program and a user:

sobolev@dsm:proj3$ proj3
Do you need help (Y/N)? n
Expression? 2 + 3
5
Expression? (3 + 4) * 5
35
Expression? (2 + 3)*(4 + 5)
45
Expression?
sobolev@dsm:proj3$ exit
exit

1Of course, this assumes that the previous project’s Doxyfile was correct in the first place.
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(b) Detect illegal expressions, as well as printing informative error msgs when they’re encountered.
The following shows how this might appear in a dialogue between the program and a user:

sobolev@dsm:proj3$ proj3
Do you need help (Y/N)? n
Expression? +
Illegal expression: missing operand
Expression? 1+
Illegal expression: missing operand
Expression? -2
Illegal expression: missing operand
Expression? 3*(4+5
Illegal expression: missing right parenthesis
Expression? 2(3)
Illegal expression: Missing operator
Expression? 7/(4-4)
Illegal expression: division by zero
Expression? 3*4)+2(
Illegal expression: missing left parenthesis
Expression?

This means that you can earn up to 10 points in extra credit.

If you implement this feature, please test it out on the data given above. (This would be one or two
additional invocations of proj3 that would appear in your typescript.)

Good luck!
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