605.201 Introduction to C++ Programming Summer 1997, Paul McNamee

Homework #4: Pointers and Memory Management

Homework #4: Pointers and Memory Management 1. Warm-Up problem. From last week’s homework, you should know how to average an

array of numbers (floats). This week, write a program to ask the user for a number of grades. Then allocate the array dynamically (using new [ ]) and input the grades. Finally compute the average, report it, and free up the memory used for the array.

2. [No pointers needed] The standard library <time.h> contains primative routines and types

(like clock_t) for dealing with times and dates. Add code to your program for Problem 1. to print the time it takes to run the main function. A template for the changes looks like this:

void main ( )  {
        clock_t start, finish, duration;
        start = clock();
        // Get Inputs from User, Allocate array, Compute Average,etc...
        finish = clock();
        duration = finish - start;
        cout << "Took " << (double(duration + 0.0) / double(CLOCKS_PER_SEC))
            << " seconds.\n";
}

3. Write a function, intstrcnt(char *str, char c) which counts the number of times a character

c occurs in the stringstr. Examples: strcnt("C++ is fun.", ’!’) --> 0, strcnt("banana", ’a’) --> 3.

4. Similar to Problem 3. Write a function void strr epl(char *str, char c, char n) that takes a

string str and a character c and replaces all occurances of c in str with the character n. You should not copy the input string, but instead change the string which is passed in. When testing your code and producing output, be sure to print the original string and then the changed string. Make sure your function also works even if c does not appear in str even once.

5. Dynamically allocated arrays. Write a function (and test it of course) that copies two ar-

rays of ints into a single, larger array of ints which is returned. Print out the smaller arrays before the copy and the single larger array after the copy. The prototype for your copy function should look like this:

int *copy_arrays(int a[], int numa, int b[], int numb)

Before you return from main(), free up the memory you allocated for the larger array.

Bonus. Doubly Linked Lists. At the end of Section 14.3 in the text (discussing linked

lists) there is a short section on two-way (doubly linked) lists. Implement a doubly linked list of ints. Create a test list and prove that you can print out the list both forwards (easy) and backwards (harder, must use doubly linked lists). You may use and modify any of the node, etc... code in the chapter or from class for this problem.

Memory leaks of this type are common in C++ and notoriously hard to find. An estimated 25-40% of all C++ bugs are memory management problems.

Aaron Hillegass, Journal of Object Oriented Programming , Vol. 7, No. 3, pg. 52, June 1994.