CSC 354 – Assignment 2

Given:  September 11, 2001





Due:  September 20, 2001










at beginning of class

Value:  40 points
(3 point bonus if completed by class time 9/18)

Objective:

     SYMBOL 183 \f "Symbol" \s 10 \h
design and implement recursive functions

Start-Up:

Work either on the hard disk or on a zip disk.  Create a new folder to hold the driver program and the Visual C++ folders for the project files

File:
asn2_f01.cpp    in class folder on student server:  f:/data/turk/csc354 or web page

All exercises except Exercise 0 will be done in the driver program asn2_f01.cpp.  Make a project for it as directed below.  

Creating the project

· From the main menu of Microsoft Visual C++ select File, then New, then the Projects tab.

· on the left, select Win32 console application

· in the Project name box, type the filename of the program; here, since the program is asn2_f01.cpp, type the filename asn2_f01; do NOT type the .cpp extension

· make sure the Location box contains the folder where you are working

· make sure Create a new workspace is selected; the workspace is initially empty

· OK your choices

Adding the necessary file(s)

· From the main menu, select Project, then Add to Project, then Files.

· The Insert Files into Project window will open.

· in the Look in box, go “up” one level to the folder holding the driver program

· Select the only file needed for this project, asn2_f01.cpp

Compiling and running the program

The simplest way to compile and run is to click on the Run (!) button.  Reply Yes to the system’s request to build the program. 

Ensure that the program runs cleanly before you make any changes to it.

Please use the naming conventions specified in the assignment, and make sure your name is at the bottom of the program comment section at the beginning of the source program.

Use proper indenting (usually 3 spaces; NO tabs; NO wraparound).

Exercise 0
[4]

This is literally a pencil and paper exercise.  #49 on page 180 of the text defines the recursive function sumDigits().  Your task is to understand how it works.  Use pencil to illustrate all stack frames created in a call from main with parameter (similar to what we did in class):


23


then
1234


then
90513

Clearly illustrate the value returned to main from each call.

Exercise 1
[3]

We discussed the algorithm for a stringToInt function which, given a string of digits, returns the integer value which corresponds to the string.  For example, given “4592”, the function returns the integer 4592.

a. Implement the iterative stringToInt function.  Put its prototype before main and its definition after main.

b. Remove the comments from its call in case 1 and test your function with several different strings.

Exercise 2
[3]

Now implement the recursive function rstringToInt similarly.  Remove the comments from its call in case 2 and test the function carefully.

Exercise 3
[4]

We discussed a recursive algorithm which, given a string, determines whether or not it is a palindrome.  Implement it as risPalindrome.  Remove the comments from its call in case 3 and test it with strings which are palindromes and strings which are not.  

The string to be tested can include whitespace; e.g., ‘able was i were i saw elba”.  Your function can treat a blank like the character it is; the function does not have to disregard or discard whitespace.  Similarly, you function does not have to be case sensitive.

You will get extra credit for a function which is case sensitive and/or discards whitespace.  If you DO implement either, please change the output statement at the beginning of case 3 to inform the user of the extended capability of your risPalindrome function.

Exercise 4
[7]

Your task here is to design and write a recursive function named ndigits that determines and returns the number of digits in a positive integer.

a. Play with numbers to determine one or more base cases, and then the recursive step.

b. Develop an algorithm to combine the two.

c. Hand trace your algorithm for a positive integer with several digits and one with 1 digit.

d. Code the function.  Put the prototype before main and the function definition after main.

e. Remove the comments from the code in case 4 and test your function.

Exercise 5
[7]

Your task here is to design and write a recursive function named rprint that prints a non-negative integer’s digits in reverse order.  Each call prints one digit character.  Make sure that the reverse “looks like” an integer; i.e., given 1234, what should be printed is:  4321, in sequence and on the same line.

   a.
Use the same process as in Exercise 4, above.  Remove the comments from the code in case 5 to test your function.

Exercise 6
[12]

Your task here is to design and implement a recursive function which, given a non-negative integer, determines whether or not that integer is a palindrome.  For example, 41214 is a palindrome and so is 567765, but 1231 is not a palindrome.  Hint:  consider using as prototype:

bool risPalindrome (int n, int numDigits);

a. Play with numbers to determine one or more base cases, and then the recursive step.

b. Develop an algorithm to combine the two.

c. Hand trace your algorithm for a palindrome and a non-palindrome.

d.
Code your function.  You can use the given non-recursive power function.  But be aware that it returns a double.  If you want an integer result, you can type cast the result when you use it.  (Type casting the actual parameters has no helpful effect.)

e.
Write a call in case 6 similar to the call in case 3.

Materials to be handed in:

     SYMBOL 183 \f "Symbol" \s 10 \h
hard copy of asn2_f01.cpp 
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your disk with asn2_f01.cpp.  The code must run in order for you to get credit.
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