
COP 3014 Honors: Spring 2017

Homework 7

Total Points: 100 (plus 50 point extra credit)
Due: Tuesday 04/11/2017 11:59:59 PM

1 Objective

The purpose of this assignment is to test your familiarity with pointers, structures and text files.
You’ll also need to do fundamental algorithmic error checking. These programs have to be tested
on linprog before they are turned in.

Email your file records.cpp to jayarama@cs.fsu.edu

2 Program - Student Records

Prof. McGonnagall is tired of working 3 jobs for the pay of one, and has now hired you to make
a computerized gradebook for Hogwarts (apparently, even Wizards need the internet. It’s 2017
after all). You need to set this up to her exacting specifications. She has managed to collate all
the student information (name, house, year) in one file, and the grades of each student in the 5
main courses - Charms, Defense, Herbology, Potions and Transfiguration in another file. You are
required to load all of this data into arrays of structures and process the data before storing it back
in another file, which will then be forwarded to her. Write a C++ program to handle the Hogwarts
yearbook.

Specifications

• Create a structure called Student with the following data elements: (5 points)

– name - string

– house - string

– year - integer

– grades - array of doubles of size 5

– average - double

• Create a structure called Course with the following data elements: (5 points)

– subject - string

– year avg - array of doubles of size 7

• Open the file students.txt. The first line of this file is an integer that will tell you the number
of students in the gradebook. Read in size from the file. (2 points)

• Create a dynamic array of Student structures with “size” number of elements. (5 points)

• Create an array of Course structures of size 5. This one should be local to main, and not
dynamic. (4 points)
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• Continue reading from students.txt into the array of Student structures. Each following
line of the file will be of the format
name * house * year

Please make sure you watch out for the newlines while reading. (10 points)

• Open the file grades.txt. This file will have one less line than the student file. Each line of
this file will have 5 doubles. The grades on line k will be the grades for the student on line
k+1 of the student file. The grades will always be in the order - Charms Defense Herbology
Potions Transfiguration (space separated) (3 points)

• Read data from the grade file into each student’s record. Calculate each student’s individual
average and store it in the structure. (15 points)

• Calculate the count of students in each year. (6 points)

• Iterate through the array of students and use this data to calculate the average for each
subject for each of the 7 years at Hogwarts. (12 points)

• Open a file called report.txt. Use the student array to print the name of the student and their
grade average into this file. (10 points)

• Once all the student information has been printed, print the average of each subject by year
into the file. (15 points)

• Delete the dynamic array of students. (3 points)

• You can use the sample files given here to test your code.

• You need not check for any errors. You can assume that the data in the files will be exactly
as expected.

• Please include comments wherever appropriate. (5 points)

Samples

Thanks to the Random British Name Generator at http://www.britishsurnames.co.uk/random
students.txt
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Bronwen Bennett * Hufflepuff * 3

Edward Kerley * Slytherin * 1

Linda Fawcett * Hufflepuff * 6

Reginald Shipway * Gryffindor * 4

Ann Trevithick * Ravenclaw * 7

Michael Hennessey * Gryffindor * 2

Stephen Perkins * Slytherin * 3

Dogan Sagar * Gryffindor * 5

Rebecca Cunningham * Ravenclaw * 4

Laetitia Trigg * Hufflepuff * 2

Bruce Embleton * Slytherin * 5

Alan Myerscough * Ravenclaw * 7

grades.txt

62 38 80 65 87

52 51 91 31 51

36 73 67 96 84

56 87 38 45 78

75 66 37 89.5 67
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96 86 68 90 62

32 73 31.5 85 35

86 84 90 90 41

60 60 48 65 55

30.5 53 93 45 39

35 55 88 48 70

94 94 30 66 62

report.txt

Bronwen Bennett 66.4

Edward Kerley 55.2

Linda Fawcett 71.2

Reginald Shipway 60.8

Ann Trevithick 66.9

Michael Hennessey 80.4

Stephen Perkins 51.3

Dogan Sagar 78.2

Rebecca Cunningham 57.6

Laetitia Trigg 52.1

Bruce Embleton 59.2

Alan Myerscough 69.2

Charms:

Year 1: 52

Year 2: 63.25

Year 3: 47

Year 4: 58

Year 5: 60.5

Year 6: 36

Year 7: 84.5

Defense:

Year 1: 51

Year 2: 69.5

Year 3: 55.5

Year 4: 73.5

Year 5: 69.5

Year 6: 73

Year 7: 80

Herbology:

Year 1: 91

Year 2: 80.5

Year 3: 55.75

Year 4: 43

Year 5: 89

Year 6: 67

Year 7: 33.5

Potions:

Year 1: 31

Year 2: 67.5

Year 3: 75

Year 4: 55

Year 5: 69

Year 6: 96

Year 7: 77.75
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Transfiguration:

Year 1: 51

Year 2: 50.5

Year 3: 61

Year 4: 66.5

Year 5: 55.5

Year 6: 84

Year 7: 64.5

Extra Credit Option - 50 points

Write a function called sort, that would take in 3 parameters - the array of Students, its size and an integer
called choice. If the choice were odd, sort the students by name. If the choice were even, sort them by house.
The order in the same house is immaterial. Call this function before printing to the file. You can generate
a random integer for the third parameter. You can use the insertion sort algorithm given in Homework 5.

3 General Guidelines

1. Please make sure you’re only using the concepts already discussed in class. That is, please try and
restrict yourself to input/output statements, variables, selection statements and loops, functions,
arrays, strings, pointers, structures and files.

2. Please make sure that you’re conforming to specifications (program name, print statements, expected
inputs and outputs etc.).

3. Please make sure your code is readable.

4. Please make sure you’ve compiled and run your program before you turn it in. Compilation errors
can be quite costly.

5. The functions you have been asked to write are very standard things. Which means, you will find
them on the Internet. I will be watching for this. so please do not get into trouble be copying stuff
off the Internet or your friends.
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