
 

HW #7 
CSC230 Section 001 Fall 2007 

 
Due Date: WEDNESDAY, NOVEMBER 28, 11:45pm EST 

 
 
Purpose 
This is a small, but useful application that will exercise many of the features of the C 
programming language. 
 
Group or Individual Work 
Homeworks may be worked on in groups of 2.  Submit one homework, under only one 
group member’s name, but with both members identified in the source code. 
If you prefer to work alone, that is allowed. 
 
Getting Help 
Come to my office hours, ask questions after class, go to the TA office hours, use the 
message board, or send email; all are good ways to get help. 
 
Programming Requirements 
As before, your programs need to compile with gcc –Wall –std=c99 and execute 
properly on the Linux OS+Intel PC platform. 
 
Programs must be formatted cleanly and consistently. 
 
Commenting requirements are the same as before (see hw1). 
 
Always return 0 upon successful completion of execution of your program, and 
something other than 0 otherwise. 
 
In this assignment, valid input is fully specified.  Your program should be prepared to 
detect any invalid input, and output an error message (“ERROR”) if detected. 
 
The Programs 
 
Write a "calculator" program that will evaluate expressions.   

• The input expressions are read from the standard input.   
• The output will be sent to the standard output.   
• Expressions are entered, one per line, evaluated, and the result printed out, until 

EOF is reached.   
• White space in a line, except for the end-of-line character, is ignored.   
• All computations internally should be done in double precision floating point 

arithmetic.   



• Unless specified as valid below, nothing else is a valid expression.  If the input 
line is not a valid expression, the message "ERROR" should be printed.  This is 
different than previous homework assignments – you must check for all possible 
errors that don’t meet the spec. 

• It is guaranteed that no line input to your program will be more than 1024 
characters long. 

• The note below explains a standard way of evaluating expressions.   
 
Your program should be implemented in several separate versions, as follows. 
 
pgm30.c 
Version 1 allows only positive one-digit integers, and only the addition (+), subtraction (-
), multiplication (*), and division (/) operators.  Results are shown only as integers (i.e., 
any fractional results from division are ignored).   
Specification of valid input: An unsigned integer with no more than 1 digit is a valid 
expression (denoted as expr).  expr+expr, expr*expr, expr-expr, and 
expr/expr are all valid expressions.   
An invalid expression, or a result that requires more than 9 digits to display properly, will 
cause the message "ERROR" to be printed. 
A divide by zero, or a multiplication that produces a value larger than __DBL_MAX__, 
also should cause the message “ERROR” to be printed. 
 
pgm31.c 
In addition to the above, Version 2 should allow input integers of up to 9 digits as valid 
expressions, and should allow them to be optionally signed, using the unary – and 
unary + operators.  If the result is negative, the minus sign shown should be output with 
the number, of course. 
If the result requires more than 9 digits (not counting the sign) to display properly, the 
message “ERROR” should be output. 
 
pgm32.c 
In addition to the above, Version 3 should allow real numbers as valid expressions.   
Real numbers consist of an optional sign, an integer part, a decimal point, and a 
fractional part.  One or both of the integer and fractional parts must be present (i.e., a 
real number cannot consist of just the decimal point), and the number of digits 
combined in the integer and fractional parts must be no greater than 9.   
A result for which the fractional part is 0 should be printed as an integer (with a leading 
minus sign if negative). A result for which the fractional part is not 0 should print the 
minus sign if the result is negative, all of the significant digits of the integer part, the 
decimal point, and as many digits of the fractional part as necessary to make the total 
number of digits output equal to 9.   
An integer, or a real number for which the integer part requires more than 9 digits to 
display properly, will cause the message "ERROR" to be printed. 
 
pgm33.c 



In addition to the above, Version 4 allows the exponentiation (^) and modulus (%) 
operators.  The modulus operator is only defined for integer values, and if applied to 
non-integer values, should result in the message "ERROR" being printed. 
 
pgm34.c 
In addition to the above, Version 5 allows parenthesization to modify the order of 
evaluation.  That is, a valid expression is also (expr). 
 
 
Possible extra credit (discuss with me) 
 
Bonus: use scientific notation mode (output and input) 
Bonus: allow base 2 for input and output, up to 30 digits, unsigned integers only, and 
also support bit-wise complement (~), AND (&), OR (|), XOR (^) 
Bonus: support sin, cos, pi, ln, e^x, log_10, 10^x 
 
 
On evaluating expressions 
 
Precedence and associativity of operators are as defined for the C language.   
 
The standard way to evaluate expressions is to use stacks, with operations "push" and 
"pop", which correspond to "insert at front" and "remove from front".  A stack can be 
implemented easily using a linked list, although arrays are also popular ways to 
implement them.   
 
One approach to expression evaluation is to have two stacks, one for operators, and 
one for values.  Each time a value is read, it is pushed on the values stack.  Each time 
an operator is read, its precedence is compared with the precedence of the operator on 
the top of the operators stack.  If the newly-read operator is lower or equal precedence 
to the top of the operator stack, the top of stack operator is evaluated (using one value 
from the values stack if it is a unary operator, or the top two values from the values 
stack if it is binary), and the result is pushed back onto the values stack.  This continues 
until the newly-read operator is higher precedence than the top of the operator stack, or 
the operator stack is empty. 
 
So, for instance, to evaluate the expression  

4*(2-5+-3*6) 
the processing would be the following: 
 

Input Vstack 
afterwards 

Ostack 
afterwards 

(initially) Empty Empty 
4 4 Empty 
* : higher precedence than current top of ostack, push 4 * 
( : always push onto ostack 4 (,* 



2 2, 4 (,* 
- : higher precedence than current top of ostack, push 2,4 -,(,* 
5 5,2,4 -,(,* 
+ : equal precedence to the top of the ostack 
pop 2 and 5 from vstack, pop – from ostack, push the 
result (-3) onto vstack 
push + onto ostack 

-3,4 +,(,* 

- : following the +, this must be a unary minus, which has 
higher precedence than binary +, push onto ostack 

-3,4 -(unary),+,(,* 

3 3,-3,4 -(unary),+,(,* 
* : lower precedence than unary minus 
pop unary minus from ostack, pop 3 from vstack, push 
result (-3) on vstack 
* is now higher precedence than the new top of ostack 
(+), so push * on ostack 

-3,-3,4 *,+,(,* 

6 6,-3,-3,4 *,+,(,* 
) : right paren has lower precendence than any operator 
Pop top of ostack (*), top two values from vstack (6,-3), 
push result (-18) on vstack 
Still lower precedence, pop top of ostack (+), pop top two 
values from vstack (-18,-3), push result (-21) on vstack 
Pop the matching left paren from ostack, do not push 
right paren on ostack 

-21,4 * 

(newline, end of expression, lowest precedence) 
pop top of ostack (*), pop top two values from vstack      
(-21,4), push result (-84) onto vstack 

 -84 

(ostack is empty, result is top of vstack   
 
 
Testing 
Along with the homework, I will put on the class website executables for these 
homework problems that you can run (on the common platform).  This will give you a 
reference standard to compare with your program's behavior.  I have also provided 
examples of program inputs that you can use for testing purposes (not meant to be 
exhaustive, and we will test with different inputs than the ones provided to you). 
 
Instructions for Submission 
Submit exactly 5 files using http://submit.ncsu.edu.  The names of these files are 
pgm30.c, pgm31.c, pgm32.c, pgm33.c, and pgm34.c, all lower case.  Do not zip the 
files first, or tar them, or pack them in any way, and do not put them in a subdirectory; 
just 5, separate, uncompressed files with the names shown.  
 
Make sure your programs compile on Linux OS+Intel PCs cleanly, using the options 
given! 
 
Grading 



• 10 points total for the programs: 
o following instructions on submission, with filenames given 
o formatting the programs properly 
o acceptable amount of comments, including an “identification and purpose 

comment” at the head of the file 
o programs compile cleanly with no warnings or error messages, on the 

common platform 
o programs return the value 0 on successful completion  

• 30 points for successfully implementing pgm30.c 
• 15 points for successfully implementing pgm31.c 
• 15 points for successfully implementing pgm32.c 
• 15 points for successfully implementing pgm33.c 
• 15 points for successfully implementing pgm34.c 

 
 


