COP 3223 Final Exam Review Question Solutions (12/7/2009)

1) (10 pts) Write a function that takes in a string and reverses its contents. (Hint: It may be useful to use the string function strlen.)
void reverse(char word[]) {
    int i;



// Var dec = 1 pt

    int len = strlen(word);

    for (i=0; i<len/2; i++) {
// Loop 1/2 way = 4 pts

        char t = word[i];

// swap = 3 pts

        word[i] = word[len-1-i];

        word[len-1-i] = t;

    }




// Extra 2 pts for no






// superfluous work
}
2) (10 pts) An infinite series related to PI is the following:
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Write a function that takes in a single positive integer n, representing the number of terms in this series to compute and returns the corresponding approximation of π. (e.g if n=1, then the function should return 4. If n=2, the function should return 2.66666667.)
double piApprox(int n) {

    int i, sign=1;

    double ans = 0; // 1 pt for var decs

    for (i=1; i<=n; i++) {   // 2 pts for loop
        ans = ans + sign*1.0/(2*i-1); // 2 pts sign
        sign = -sign;


   // 2 pts den
    }





   // 1 pt double
    return 4*ans; // 2 pt – one for 4, one for ans
}

3) (10 pts) After taking COP 3223, you get a job as a TA for the course. The first task your instructor gives you is to write a program to automate calculating of grades. In particular, each student takes 5 quizzes worth 2% each of the total grade and 3 exam that are each worth 30% of the total grade. Quizzes are out of 10 points and exams are out of 100 points. Your instructor has already built a struct to store all the raw scores for one student:

struct Cstudent {

  char name[20];

  int quizzes[5];

  int exams[3];

};

As you might imagine, inside of a variable of this struct, quizzes[0] is the first quiz grade (out of 10), quizzes[1] is the second quiz grade, etc. and exams[0] is the first exam grade (out of 100), exams[1] is the second exam grade and exams[2] is the third exam grade. Write a function that takes in a variable of type struct Cstudent (by reference) and returns a double representing the student's average percentage in the course (in between 0 and 100, inclusive). You may assume that all array elements in the struct already store the proper quiz and exam grades.

double calcScore(const struct Cstudent *johndoe) {

    double avg = 0; // 1 pt

    int i;

    // 4 pts for this logic
    for (i=0; i<5; i++)

        avg = avg + 0.2*johndoe->quizzes[i];

    // 4 pts for this logic

    for (i=0; i<3; i++)

        avg = avg + 0.3*johndoe->exams[i];

    return avg; // 1 pt here
}

4) Write a function that takes a pointer to the front node of a linked list and deletes the second node in the list. (Note: Since the front of the list will always remain unchanged, the function doesn’t have to return anything and will be void.) If no second node exists, do nothing and return. Here is the function prototype:

void delSecondNode(struct ll* list) {

    // No second node exists.

    if (list == NULL || list->next == NULL)

        return;

    // Identify node to delete.

    struct ll* delNode = list->next;

    list->next = delNode->next; // patch to third node.

    // Free memory for second node.

    free(delNode);

}
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