Honors Introduction to Computer Programming (COP 3223) Final Exam 4/25/2012 

Solution
1) (10 pts) Complete the program below so that it reads in three integers from the user and determines whether or not those three values could represent the side lengths of a triangle. (For example, 3, 5 and 7 are valid lengths of sides of a triangle, but 2, 3 and 5 are not and 0, 4 and 4 are not.) 
#include <stdio.h>

int main() {

    int a, b, c;

    printf(“Enter 3 integers.\n”);

    scanf(“%d%d%d”, &a, &b, &c);

    if (a+b > c && a+c > b && b+c > a)

        printf("These are valid sides of a triangle.\n");

    else

        printf("These are NOT valid sides of a triangle.\n");

    return 0;
    // Grading: 3 pts for checking one inequality
    //          4 pts for either checking 3 or finding max.

    //          3 pts for appropriate prints in both cases.

}
2) (8 pts) When the code below is compiled the following error messages occur:
1   #include <stdio.h>

2

3   int main() {

4
5     int a, b, c;

6

7     for (a=1; a<37; a++); {

8       for b=a+1; b<37; b++) {

9         for (c=b+1; c<37; c++) {

10          if (a+b+c == 37 && a*b*c = 1848)

11            printf("a = %d, b = %d, c = %d\n", a b, c);

12          }

13        
14    }

15
16    return 0;

17  }
Error 1 - Line 8: error: syntax error before b

Error 2 - Line 10: invalid lvalue in assignment

Error 3 - Line 11: error: syntax error before ‘)’ token

Error 4 - Line 17: error: syntax error at end of input

Determine the fix for each of these errors.

Error 1: Add ( right before the first occurence of b on the line.
Error 2: Change = to ==.
Error 3: Put a comma in between a and b, near the end of the line.
Error 4: Put a } on line 13.
When all four errors are fixed, what does this code accomplish?

It finds three unique positive integers in ascending order that have a sum of 37 and a product of 1848.
Grading: 1 pt for each fix, 4 pts for the last question - 1 pt for three unique integers, 2 pts for product of 1848, 1 pt for sum of 37.

3) (10 pts) Elise starts a job where she gets paid $200 in the first week (week 1). Every third week, she gets a regular $10/week raise. (Thus, on week #3, she’ll make $210.) In addition to this raise, because she gets excellent ratings for her job, she’ll get the excellent rating raise of $20 every fifth week, with the first raise on week 5. (Thus, on week #5, she’ll make $230 and week #6 she’ll make $240.) Note that these raises are independent of one another and that some weeks, such as week #15, she’ll get both raises. Write a complete program that prints out a chart Elise’s salary for the first 500 weeks of her job. For each row of the chart you must print two values: the week number, starting at 1, and her salary for that week, in dollars.
#include <stdio.h>

int main() {





// 1 pt
    int week;

    int pay = 200;





// 1 pt
    for (week = 1; week <=50; week++) {

// 2 pts
        if (week%3 == 0)




// 2 pts
            pay += 10;




// 1 pt
        if (week%5 == 0)




// 2 pts
            pay += 20;




// 1 pt
        printf("Week %d: $%d\n", week, pay);
// 1 pts
    }

    return 0;

}

4) (10 pts) An inversion in an integer array is when one integer in the array is stored in a smaller index than another one, but is larger in value. Consider the array below:
	index
	0
	1 
	2
	3
	4
	5
	6
	7
	8
	9

	Value
	3
	6
	2
	5
	9
	7
	 1
	8 
	10
	4


This array has the following 17 inversions: (3, 2), (3, 1), (6, 2), (6, 5), (6,1), (6, 4), (2, 1), (5, 1), (5, 4), (9, 7), (9, 1), (9, 8), (9, 4), (7, 1), (7, 4), (8, 4), and (10, 4).

Write a function that takes in an integer array and its length, and returns the number of inversions in that array. Complete the prototype given below:

int countinversions(int array[], int length) {

    int i, j, cnt = 0;




// 1 pt
    for (i=0; i<length; i++) {


// 2 pts
        for (j=i+1; j<length; j++) {

// 2 pts
            if (array[i] > array[j]) {

// 2 pts
                cnt++;




// 2 pts
            }

        }

    }

    return cnt;





// 1 pt
}
5) (10 pts) Write a function that takes in an integer, and returns the sum of the digits in that integer. You may assume that the value passed to the function is positive. Fill in the prototype below:
int sumdigits(int n) {

    int sum = 0;




// 1 pt
    while (n > 0) {




// 2 pts
        sum = sum + n%10;


// 3 pts
        n = n/10;




// 3 pts
    }

    return sum;




// 1 pt
}
6) (10 pts) Write a function that takes in a string and replaces each non-alphabetic character with a space. Hint: you may use the macro isalpha from ctype.h. Complete the function prototype provided below.
#include <ctype.h>

void put_in_spaces(char word[]) {

    int i = 0;





// 1 pt
    while (word[i] != '\0') {


// 3 pts
        if (!isalpha(word[i]))

// 3 pts
            word[i] = ' ';


// 2 pts
        i++;





// 1 pt
    }
}
7) (10 pts) What is the output of the following program?

#include <stdio.h>

int f(int a, int b);

int g(int *a, int *b);

int main() {

    int a = 3, b = 5;

    a = f(b+a, b-a);

    printf("a = %d, b = %d\n", a, b);

    b = g(&b, &a);

    printf("a = %d, b = %d\n", a, b);

    return 0;

}

int f(int a, int b) {

    a++;

    b = g(&b, &a);

    printf("a = %d, b = %d\n", a, b);

    return b-a;

}

int g(int *a, int *b) {

    int temp = *a + 3;

    *a = (*b + 8)%13;

    *b = temp + *b;

    printf("*a = %d, *b = %d\n", *a, *b);

    return *b - *a;

}

*a = 4, *b = 14

a = 14, b = 10

a = -4, b = 5

*a = 4, *b = 4

a = 4, b = 0
Grading: 1 pt per value
8) (15 pts) Imagine creating a struct that stores information about a single hotel room. In particular, the struct store the number of current occupants and the amount of money those occupants are paying for a single night, collectively. Here is the definition of the struct:
struct hotel_room {

    int num_occupants;

    int cost;

};
(a) (5 pts) Write a function that takes in a pointer to a struct hotel_room, and adds num_guest number of occupants to the room. num_guest will be the second formal parameter to the function. Each additional guest will cost extra dollars. extra will be the third formal parameter.

void add_guests(struct hotel_room* motel, int num_guest,

                                          int extra) {

    motel->num_occupants += num_guest;

    motel->cost += (extra*num_guest);
    // Grading: 1 pt motel, 1 pt arrow, 1 pt +=, 1 pt num_guest
    //          1 pt extra*num_guest
}

(b) (10 pts) A hotel can be represented as an array of struct hotel_room. Write a function that takes in an array of struct hotel_room and its length, total_rooms, and returns the total number of occupants staying in the whole hotel.

void total_guests(struct hotel_room motel[], int total_rooms) {

    int i;

    int guest_cnt = 0;





// 1 pt
    for (i=0; i<total_rooms; i++) {


// 2 pts
        guest_cnt += (motel[i].num_occupants);
// 1 pt cnt
    }








// 1 pt +=










// 2 pt motel[i]










// 1 pt .









// 1 pt num_occupants
    return guest_cnt;



// 1 pt
}

9) (15 pts) Each question for this part will reference the handout, poker.c.
(a) (2 pts) In the initDeck function, which card is placed in index 34 of d->myDeck?
Ten of Hearts (1 pt Ten, 1 pt Hearts)
(b) (4 pts) What would be the effect, conceptually, of removing line 125 from the function drawCard?

The deck would have two copies of the card that is in index d->cardsLeft-1. (1 pt for deck is changed, 2 pts for 2 copies, 1 pt for which card)
(c) (3 pts) If we remove the break statement from line 169 and we get rid of lines 173 – 175, what type of poker hand would the code be checking for in that instance?

Two pairs (2 pts for two, 1 pt for pairs)
(d) (1 pt) What value does lookup(‘J’) return?  

9
(e) (3 pts) The way this particular game is implemented, is it possible for both players, myCards and opponent, to get a full house on the same turn? Why or why not?

Yes, both players independently draw from the same deck, with myCards getting the first five cards and opponent getting the next five. It's completely possible that myCards gets 3 Aces and 2 Jacks, and then opponent follows this by getting 3 Eights and 2 Sixes, since more than one full house can be formed with a whole deck of cards. (1 pt for yet, 2 pts for reason)
(f) (2 pts) Why does the loop on line 142 only run 4 times instead of 5?
So that when the cards are printed out, there are four commas separating out five cards. No comma is desired after the last card is printed, so this print is outside of the loop.
10) (2 pts) What type of beverages are served at Smoothie King? Smoothies
