Introduction to C - Programming Assignment #4
Note: To be completed in C
Due Date: Please Consult WebCourses for your section
Objective

1. To give students practice at typing in, compiling and running a simple program in C.
2. To learn how to solve problems using arrays in C.
3. To learn how to read in input from a file in C.
Problem A: Wine Tasting (wine.c)

For his honeymoon, Arup did a fair amount of wine tasting! He ended up buying several bottles of wine, from several different wineries. Since Oregon has no sales tax, each bottle cost an integer number of dollars. In this assignment your goal will be to calculate his total cost for several different orders of wine from several different wineries.
The input for the problem will be from the file “wine.txt”.

Input File Format (wine.txt)
The first line of input for the file will contain a single positive integer, n, representing the number of wineries Arup visited. Information about each winery follows.

The first line of each test case will contain a single positive integer, k (k ≤ 10), representing the number of different possible bottles of wine from that winery. The second line of each test case will contain k positive integers representing the cost of each type of bottle of wine at that winery, separated by spaces. The third line of each test case will contain a single positive integer, c (c < 10), representing the number of orders from that winery to process. The following c lines will contain k integers each, representing the number of bottles of each type for that order.

For example, in the sample input file included below, in the first winery there are three different bottles of wine costing $10, $20, and $30, respectively. Four orders were made. The total for the first order is $160 (1 $10 bottle and 5 $30 bottles) while the total for the last order is $40 (only 4 $10 bottles). For the second winery there are 5 different bottles of wine costing $17, $27, $44, $54, and $75, respectively. There is only one order for this test case costing $71 (1 bottle at $17 and 2 bottles at $27).

Output Format

For each test case, output a line with the following format:

Winery #w

where w is the 1-based number of the winery (test case).

Follow this with c lines, each with the following format:

Order #t: $X

where t is the 1-based order number and X is the total cost of that order in dollars.

Separate the output for each case with a blank line.
Sample Input File (wine.txt)

2

3

10 20 30

4

1 0 5

8 3 2

2 2 2

4 0 0

5

17 27 44 54 75

1

1 2 0 0 0
Sample Output
Winery #1

Order #1: $160

Order #2: $200

Order #3: $120

Order #4: $40
Winery #2

Order #1: $71

Problem B: Wedding Gifts (gifts.c)
After Arup came back from his honeymoon, he realized that although he asked not to receive any wedding gifts, his guests were rather generous. Surprisingly, many of them simply gave cash. He would like you to write a program to catalog the amount of money the guests gave and produce a summary of the findings.
You will read in your input from the file “gifts.txt”. The format of the file will be given below.

From the information in the file, you are supposed to calculate the following items:

1) A frequency chart of how many people gave each dollar amount.

2) The maximum gift.

3) The minimum non-zero gift.

4) The average of all the gifts (including the 0 gifts)

5) The average of all the gifts (without the 0 gifts)

6) The median gift value (without the 0 gifts)

Note – 0 gifts represent cards!

So that your program is more powerful, you’ve been asked to make sure it works for multiple sets of wedding gifts.

Input File Format (gifts.txt)
The first line of input for the file will contain a single positive integer, n, representing the number of sets of wedding gifts to process. Each set of gifts follows.

The first line of each set of wedding gifts will contain a single positive integer, k (k ≤ 200), representing the number of gifts received. The second line of each test case will contain k non-negative integers representing the amount of each gift. Each of these amounts is guaranteed to be $1000 or less. Remember that each 0 value represents a card and is included in the first average calculation. You are guaranteed that at least one of these values is positive.
In the Sample Input provided on page 5, there are two sets of wedding gifts. The first set of gifts has 10 gifts. The values of these gifts are 50, 100, 51, 0, 0, 100, 51, 51, 25 and 50, respectively. The second set contains 5 gifts with the values 60, 200, 100, 60, and 0, respectively.

Output Format

For each set of gifts, produce a header line with the following format:
Wedding Gifts #g

where g is the 1-based number of the set of wedding gifts.

Follow this with a frequency chart of how many gifts were of each dollar amount. The first two rows of the chart should be:

Gift Value      Number of Gifts

----------      ---------------

Just place a tab in between “Value” and “Number”. (This turns out to be equivalent to 6 spaces, but put a tab so that the file comparisons the TAs do will show no difference.)

Following this, your chart should have 1 row for each unique gift value, including 0, if there are any 0 gifts. The rows should be arranged by increasing value of gift. For each of these rows, put the gift value and the number of gifts with that value, separated by two tabs.

Follow this with a blank line followed by five lines (in the order given below) with the following formats:

The maximum gift value was $X.

The minimum non-zero gift was $Y.

The average of all gifts was $Z.

The average of all non-zero gifts was $W.

The median non-zero gift value was $V.
Make sure that X and U are integers and that Z, W and V are rounded to the nearest penny. (Thus, show exactly 2 digits past the decimal for these three output values.)
Note that to calculate the median, if there are an even number of non-zero values, take the average of the two “middle” values. If there are an odd number of non-zero values, just take the unique middle value.

Separate the output for each case with one blank line.
Sample Input File (gifts.txt)

2

10

50 100 51 0 0 100 51 51 25 50

5

60 200 100 60 0

Sample Output

Wedding Gifts #1

Gift Value      Number of Gifts

----------      --------------- 
0


 2

25              1

50              2

51              3

100             2

The maximum gift value was $100.

The minimum non-zero gift was $25.

The average of all gifts was $47.80.

The average of all non-zero gifts was $59.75.

The median non-zero gift value was $51.00.
Wedding Gifts #2

Gift Value      Number of Gifts

----------      ---------------

0


 1

60              2

100             1

200             1

The maximum gift value was $200.

The minimum non-zero gift was $60.

The average of all gifts was $84.00.

The average of all non-zero gifts was $105.00.

The median non-zero gift value was $80.00.
 Deliverables

You must submit two files total. The two files will be .c files. Please submit the following four source files:


1) wine.c, for your solution to problem A


2) gifts.c, for your solution to problem B.
All files are to be submitted over WebCourses.

Restrictions

Although you may use other compilers, your program must compile and run using gcc. Please use Code::Blocks to develop your program. Your program should include a header comment with the following information: your name, course number, section number, assignment title, and date. Also, make sure you include ample comments throughout your code describing the major steps in solving the problem.

Grading Details

Your program will be graded upon the following criteria:

1) Your correctness

2) Your programming style and use of white space. (Even if you have a plan and your program works perfectly, if your programming style is poor or your use of white space is poor you could get 10% or 15% deducted from your grade.)

3) Compatibility to gcc. (If your program does not compile in either of these environments, you will get a sizable deduction from your grade.)

